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APPENDIX B 

ANALYSES OF BULK TEST SUBSTANCE 

 

B-1 Interim Sponsor Baseline Gasoline Vapor Condensate (BGVC) 
Characterization (Gas Chromatographic Profile) 

 
B-2 Baseline Gasoline Vapor Condensate (BGVC) Analysis at LRRI (Gas 

Chromatographic Profile) of Individual 420-Pound Tanks Used During Study 
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B-1     Interim Sponsor Baseline Gasoline Vapor Condensate (BGVC) Characterization 
(Gas Chromatographic Profile) 

B-2
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

B-2     Baseline Gasoline Vapor Condensate (BGVC) Analysis at LRRI 
(Gas Chromatographic Profile) of Individual 420-Pound Tanks Used During Study 

B-5



Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: BG17

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 48317 3.31 3.6
n-Butane 213933 14.65 15.2
Isopentane 520267 35.64 35.1
n-Pentane 198056 13.57 13.2
trans-2-pentene 38579 2.64 2.5
2-methyl-2-butene 55870 3.83 3.8
2,3-dimethylbutane 28205 1.93 1.6
2-methylpentane 94222 6.45 6.3
3-methylpentane 53476 3.66 3.6
n-Hexane 47045 3.22 3.0
Methylcyclopentane 21998 1.51 1.5
2,4-dimethylpentane 15584 1.07 1.0
Benzene 29183 2.00 2.1
2-methylhexane 16542 1.13 1.1
2,3-dimethylpentane 17272 1.18 1.1
3-methylhexane 17494 1.20 1.3
Isooctane 19694 1.35 1.3
Toluene 24162 1.66 3.0

1459899 100.00 100.30

Date: 6-14-01

AppB2-BG17_01165a.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: BG11

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 35356 3.10 3.6
n-Butane 158976 13.92 15.2
Isopentane 408942 35.81 35.1
n-Pentane 151352 13.25 13.2
trans-2-pentene 30443 2.67 2.5
2-methyl-2-butene 43037 3.77 3.8
2,3-dimethylbutane 22210 1.94 1.6
2-methylpentane 74556 6.53 6.3
3-methylpentane 42079 3.68 3.6
n-Hexane 34895 3.06 3.0
Methylcyclopentane 17213 1.51 1.5
2,4-dimethylpentane 12902 1.13 1.0
Benzene 23535 2.06 2.1
2-methylhexane 13356 1.17 1.1
2,3-dimethylpentane 14237 1.25 1.1
3-methylhexane 14856 1.30 1.3
Isooctane 17111 1.50 1.3
Toluene 26948 2.36 3.0

1142004 100.00 100.30

Date: 09-11-01

AppB2-BG11_01253.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: BG13

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 50810 3.22 3.6
n-Butane 224540 14.24 15.2
Isopentane 552087 35.01 35.1
n-Pentane 208148 13.20 13.2
trans-2-pentene 41427 2.63 2.5
2-methyl-2-butene 59967 3.80 3.8
2,3-dimethylbutane 29986 1.90 1.6
2-methylpentane 100698 6.38 6.3
3-methylpentane 57557 3.65 3.6
n-Hexane 51627 3.27 3.0
Methylcyclopentane 24576 1.56 1.5
2,4-dimethylpentane 18716 1.19 1.0
Benzene 34607 2.19 2.1
2-methylhexane 18770 1.19 1.1
2,3-dimethylpentane 19606 1.24 1.1
3-methylhexane 20972 1.33 1.3
Isooctane 23427 1.49 1.3
Toluene 39637 2.51 3.0

1577158 100.00 100.30

Date: 11-7-01

AppB2-BG13_01311.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

BG-03

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 52547 3.62 3.6
n-Butane 220148 15.18 15.2
Isopentane 513577 35.42 35.1
n-Pentane 190005 13.10 13.2
trans-2-pentene 37622 2.59 2.5
2-methyl-2-butene 54300 3.74 3.8
2,3-dimethylbutane 28443 1.96 1.6
2-methylpentane 90635 6.25 6.3
3-methylpentane 51352 3.54 3.6
n-Hexane 42881 2.96 3.0
Methylcyclopentane 20924 1.44 1.5
2,4-dimethylpentane 15344 1.06 1.0
Benzene 29215 2.01 2.1
2-methylhexane 16534 1.14 1.1
2,3-dimethylpentane 17081 1.18 1.1
3-methylhexane 17964 1.24 1.3
Isooctane 20168 1.39 1.3
Toluene 31272 2.16 3.0

1450012 100.00 100.30

Date: 1-11-02

AppB2-BG03_021102.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: A21

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 90868 3.27 3.6
n-Butane 397890 14.34 15.2
Isopentane 957380 34.49 35.1
n-Pentane 371618 13.39 13.2
trans-2-pentene 72478 2.61 2.5
2-methyl-2-butene 105035 3.78 3.8
2,3-dimethylbutane 53469 1.93 1.6
2-methylpentane 179385 6.46 6.3
3-methylpentane 102410 3.69 3.6
n-Hexane 92676 3.34 3.0
Methylcyclopentane 42645 1.54 1.5
2,4-dimethylpentane 29602 1.07 1.0
Benzene 61238 2.21 2.1
2-methylhexane 33994 1.22 1.1
2,3-dimethylpentane 34093 1.23 1.1
3-methylhexane 36146 1.30 1.3
Isooctane 40154 1.45 1.3
Toluene 74388 2.68 3.0

2775469 100.00 100.30

Date: 3-8-02

AppB2-BG21_02067.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: 18

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 37495 3.05 3.6
n-Butane 168498 13.69 15.2
Isopentane 421862 34.28 35.1
n-Pentane 165364 13.44 13.2
trans-2-pentene 32640 2.65 2.5
2-methyl-2-butene 47148 3.83 3.8
2,3-dimethylbutane 24007 1.95 1.6
2-methylpentane 82487 6.70 6.3
3-methylpentane 46389 3.77 3.6
n-Hexane 39969 3.25 3.0
Methylcyclopentane 19647 1.60 1.5
2,4-dimethylpentane 14134 1.15 1.0
Benzene 28153 2.29 2.1
2-methylhexane 15358 1.25 1.1
2,3-dimethylpentane 15898 1.29 1.1
3-methylhexane 16874 1.37 1.3
Isooctane 18644 1.51 1.3
Toluene 36069 2.93 3.0

1230636 100.00 100.30

Date: 5-14-02

AppB2-BG18_02134.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: 23

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 41589 2.96 3.6
n-Butane 192600 13.71 15.2
Isopentane 505434 35.98 35.1
n-Pentane 189110 13.46 13.2
trans-2-pentene 37431 2.66 2.5
2-methyl-2-butene 53507 3.81 3.8
2,3-dimethylbutane 42313 3.01 1.6
2-methylpentane 91632 6.52 6.3
3-methylpentane 52190 3.72 3.6
n-Hexane 45437 3.23 3.0
Methylcyclopentane 21275 1.51 1.5
2,4-dimethylpentane 15261 1.09 1.0
Benzene 27256 1.94 2.1
2-methylhexane 16273 1.16 1.1
2,3-dimethylpentane 17423 1.24 1.1
3-methylhexane 17380 1.24 1.3
Isooctane 19933 1.42 1.3
Toluene 18720 1.33 3.0

1404764 100.00 100.30

Date: 7-9-02

AppB2-BG23_02189.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: BG22**

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 3.6
n-Butane 15.2
Isopentane 35.1
n-Pentane 13.2
trans-2-pentene 2.5
2-methyl-2-butene 3.8
2,3-dimethylbutane 1.6
2-methylpentane 6.3
3-methylpentane 3.6
n-Hexane 3.0
Methylcyclopentane 1.5
2,4-dimethylpentane 1.0
Benzene 2.1
2-methylhexane 1.1
2,3-dimethylpentane 1.1
3-methylhexane 1.3
Isooctane 1.3
Toluene 3.0

0 0.00 100.30

**Note: This tank was inadvertently not analyzed

Date Used: 09/24/02 thru 11/18/02

AppB2-BG22_092402.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: No. 25

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 34488 3.35 3.6
n-Butane 148966 14.49 15.2
Isopentane 357541 34.77 35.1
n-Pentane 135544 13.18 13.2
trans-2-pentene 27396 2.66 2.5
2-methyl-2-butene 39615 3.85 3.8
2,3-dimethylbutane 19769 1.92 1.6
2-methylpentane 66718 6.49 6.3
3-methylpentane 37235 3.62 3.6
n-Hexane 31571 3.07 3.0
Methylcyclopentane 15494 1.51 1.5
2,4-dimethylpentane 10773 1.05 1.0
Benzene 22916 2.23 2.1
2-methylhexane 11801 1.15 1.1
2,3-dimethylpentane 12418 1.21 1.1
3-methylhexane 13153 1.28 1.3
Isooctane 14209 1.38 1.3
Toluene 28596 2.78 3.0

1028203 100.00 100.30

Date: 11-21-02

AppB2-BG25_02325.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: 8

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 57114 3.20 3.6
n-Butane 254978 14.31 15.2
Isopentane 634132 35.58 35.1
n-Pentane 239034 13.41 13.2
trans-2-pentene 47544 2.67 2.5
2-methyl-2-butene 68755 3.86 3.8
2,3-dimethylbutane 34468 1.93 1.6
2-methylpentane 115986 6.51 6.3
3-methylpentane 64562 3.62 3.6
n-Hexane 54415 3.05 3.0
Methylcyclopentane 26531 1.49 1.5
2,4-dimethylpentane 18590 1.04 1.0
Benzene 38804 2.18 2.1
2-methylhexane 19605 1.10 1.1
2,3-dimethylpentane 20772 1.17 1.1
3-methylhexane 21453 1.20 1.3
Isooctane 23432 1.31 1.3
Toluene 42143 2.36 3.0

1782318 100.00 100.30

Date: 1-17-03

AppB2-BG08_03023.xls

sperez
Study Number FY01-027

sperez
B-15



Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank:   No.14

Measured Measured EMBSI
Component Area Area % Area %

Isobutane 35974 3.35 3.6
n-Butane 154360 14.37 15.2
Isopentane 373768 34.79 35.1
n-Pentane 141886 13.21 13.2
trans-2-pentene 28729 2.67 2.5
2-methyl-2-butene 41024 3.82 3.8
2,3-dimethylbutane 21013 1.96 1.6
2-methylpentane 70876 6.60 6.3
3-methylpentane 39665 3.69 3.6
n-Hexane 33574 3.13 3.0
Methylcyclopentane 16703 1.55 1.5
2,4-dimethylpentane 11888 1.11 1.0
Benzene 23388 2.18 2.1
2-methylhexane 12957 1.21 1.1
2,3-dimethylpentane 13588 1.26 1.1
3-methylhexane 13776 1.28 1.3
Isooctane 15735 1.46 1.3
Toluene 25330 2.36 3.0

1074234 100.00 100.30

Date: 03/19/03

AppB2-BG14_03078.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: No.5A

Measured Measured Target
Component Area Area % Area %

Isobutane 24224 2.28 2.1
n-Butane 235115 22.13 20.0
Isopentane 376932 35.49 33.8
n-Pentane 60327 5.68 5.7
trans-2-pentene 27834 2.62 2.6
2-methyl-2-butene 37274 3.51 3.6
2,3-dimethylbutane 18696 1.76 1.6
2-methylpentane 104255 9.81 10.3
3-methylpentane 69233 6.52 7.1
n-Hexane 11920 1.12 1.4
Methylcyclopentane 6775 0.64 0.8
2,4-dimethylpentane 6059 0.57 0.7
Benzene 17644 1.66 2.2
2-methylhexane 15093 1.42 1.7
2,3-dimethylpentane 9468 0.89 1.1
3-methylhexane 19796 1.86 2.3
Isooctane 5949 0.56 0.1
Toluene 15625 1.47 2.8

1062219 100.00 100.00

Date: 5-16-03

AppB2-BG5A_030516.xls
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Protocol Number FY01-027
Chronic Inhalation of Baseline Gasoline Vapor Condensate

Test Article Characterization

Tank: 3A

Measured Measured Target
Component Area Area % Area %

Isobutane 22168 1.88 2.1
n-Butane 227937 19.32 19.9
Isopentane 395176 33.50 32.1
n-Pentane 64596 5.48 5.4
trans-2-pentene 29592 2.51 2.4
2-methyl-2-butene 40266 3.41 3.3
2,3-dimethylbutane 73447 6.23 6.2
2-methylpentane 117123 9.93 9.6
3-methylpentane 77896 6.60 6.8
n-Hexane 13938 1.18 1.2
Methylcyclopentane 7824 0.66 0.7
2,4-dimethylpentane 7030 0.60 0.6
Benzene 21186 1.80 1.9
2-methylhexane 18099 1.53 1.7
2,3-dimethylpentane 10923 0.93 1.0
3-methylhexane 23703 2.01 2.3
Isooctane 7009 0.59 0.7
Toluene 21592 1.83 2.6

1179505 100.00 100.1

Date: 7-21-03

AppB2-BG3A_030721.xls
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

May 2010 

C-1 

APPENDIX C 

RESULTS OF PERIODIC SEROLOGICAL EVALUATIONS 

 

C-1     Pre-Study Start Serologya 

C-2     6-Month Serologya 

C-3     12-Month Serologya 

C-4     18-Month Serology 

C-5     Final Sacrifice (24-Month) Serology 

 
aAnalyses not conducted under GLP Guidelines. 



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

C-1     Pre-Study Start Serology 

 

M = male rats     
F = female rats 

C-2
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

C-2     6-Month Serology 

 

S1–S5 = male sentinal rats  
S6–S10 = female sentinal rats 

C-7
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

C-3     12-Month Serology 

 

S1–S5 = male sentinal rats  
S6–S10 = female sentinal rats 

C-12
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

C-4     18-Month Serology 

 

S1–S5 = male sentinal rats  
S6–S10 = female sentinal rats 

C-16
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

C-5     Final Sacrifice (24-Month) Serology 

 

S1–S5 = male sentinal rats  
S6–S10 = female sentinal rats 

C-22
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

May 2010 

D-1 

APPENDIX D 

RESULTS OF FEED AND WATER ANALYSES 



Study Number FY01-027

D-2



Study Number FY01-027

D-3
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D-4
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D-5
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BGVC Daily Exposure Concentrations and Nominal Usage

Conc. Stdev Conc. Stdev Conc. Stdev
Anticipated 
Usage (g)

Actual 
Usage (g)

% Usage 
(Actual / 

Anticipated)
8/13/2001 1 2.04 0.04 9.92 0.23 20.02 0.25 5403 4775 88
8/14/2001 2 2.01 0.05 10.07 0.43 21.56 0.17 5647 5005 89
8/15/2001 3 2.04 0.06 10.46 0.25 20.43 0.35 5513 4850 88
8/16/2001 4 2.00 0.04 10.22 0.17 21.58 0.11 5713 5005 88
8/17/2001 5 1.94 0.12 9.48 0.29 20.07 0.22 5333 4805 90
8/20/2001 6 2.09 0.16 10.27 0.34 21.48 0.04 5716 5205 91
8/21/2001 7 1.94 0.05 10.27 0.03 20.77 0.35 5933 5250 88
8/22/2001 8 1.97 0.05 10.06 0.06 20.90 0.23 6047 5565 92
8/23/2001 9 2.10 0.02 9.75 0.48 19.10 0.35 5748 5200 90
8/24/2001 10 2.09 0.06 10.18 0.03 19.03 0.31 5728 6680 117
8/27/2001 11 2.05 0.03 10.08 0.16 21.76 0.19 5800 5220 90
8/28/2001 12 2.11 0.05 10.26 0.21 20.18 0.17 5552 5075 91
8/29/2001 13 2.00 0.06 10.12 0.10 20.17 0.25 5664 5225 92
8/30/2001 14 2.05 0.10 10.84 0.22 21.37 0.07 5981 5415 91
8/31/2001 15 2.01 0.08 9.42 0.13 19.93 0.25 5468 4895 90
9/3/2001 16 1.86 0.02 9.94 0.33 19.22 0.19 5728 5290 92
9/4/2001 17 2.08 0.03 9.94 0.33 21.19 0.30 5892 5375 91
9/5/2001 18 1.96 0.09 10.05 0.45 20.15 0.35 5745 5220 91
9/6/2001 19 2.01 0.02 9.98 0.15 20.08 0.11 5762 5305 92
9/7/2001 20 2.09 0.04 10.58 0.20 21.40 0.22 6253 5750 92
9/10/2001 21 1.93 0.03 10.31 0.29 18.78 0.10 5627 5200 92
9/11/2001 22 2.08 0.06 10.07 0.28 19.75 0.13 5787 5365 93
9/12/2001 23 1.93 0.05 10.18 0.16 19.88 0.55 5790 5370 93
9/13/2001 24 1.97 0.12 10.09 0.07 19.78 0.26 5788 5125 89
9/14/2001 25 1.93 0.04 9.95 0.22 19.16 0.16 5587 5170 93
9/17/2001 26 2.13 0.11 10.46 0.14 20.18 0.65 5849 5555 95
9/18/2001 27 1.97 0.15 9.63 0.42 18.95 0.97 5441 5240 96
9/19/2001 28 1.90 0.02 10.37 0.20 20.25 0.15 5843 5575 95
9/20/2001 29 1.97 0.03 10.15 0.18 19.08 0.47 5695 5450 96
9/21/2001 30 2.03 0.01 10.68 0.09 20.14 0.14 6074 5685 94
9/24/2001 31 1.96 0.06 10.47 0.10 20.22 0.12 6003 5515 92
9/25/2001 32 2.17 0.04 10.45 0.13 19.19 0.03 5762 5415 94
9/26/2001 33 1.99 0.04 10.56 0.07 19.53 0.07 5845 5520 94
9/27/2001 34 1.95 0.09 10.74 0.12 20.72 0.02 5971 5725 96
9/28/2001 35 2.03 0.04 10.53 0.07 19.28 0.05 5891 5580 95
10/1/2001 36 1.99 0.05 10.50 0.20 21.06 0.17 6011 5650 94
10/2/2001 37 2.00 0.09 9.99 0.23 19.53 0.12 5649 5415 96
10/3/2001 38 1.88 0.16 9.83 1.14 19.78 1.63 5575 5145 92
10/4/2001 39 2.02 0.01 10.15 0.01 20.25 0.03 5793 5475 95
10/5/2001 40 1.97 0.08 10.15 0.37 20.88 0.40 6140 5805 95
10/8/2001 41 1.91 0.01 10.14 0.24 19.47 0.48 5626 5355 95
10/9/2001 42 2.04 0.10 9.76 0.15 20.46 0.02 5796 5510 95

10/10/2001 43 2.09 0.07 9.61 0.06 19.12 0.06 5849 5440 93
10/11/2001 44 1.95 0.02 9.57 0.09 21.64 0.12 5889 5630 96
10/12/2001 45 1.97 0.01 10.22 0.02 21.15 0.09 6087 5830 96
10/15/2001 46 1.89 0.07 9.67 0.35 18.92 0.27 5322 5245 99
10/16/2001 47 2.01 0.09 10.65 0.15 21.66 0.01 5860 5585 95
10/17/2001 48 2.00 0.11 10.53 0.02 21.03 0.04 5769 5565 96
10/18/2001 49 2.06 0.07 10.90 0.08 19.49 0.16 5793 5510 95
10/19/2001 50 2.14 0.03 10.29 0.41 21.33 0.30 5845 5155 88
10/22/2001 51 2.07 0.09 10.38 0.17 21.32 0.26 6063 5190 86
10/23/2001 52 1.99 0.04 9.44 0.47 20.66 1.56 5713 4965 87
10/24/2001 53 2.06 0.13 9.15 0.26 19.81 0.23 5537 4835 87
10/25/2001 54 2.01 0.11 9.58 0.35 19.72 0.15 5693 5055 89
10/26/2001 55 2.04 0.06 9.86 0.09 20.48 0.13 5823 4995 86
10/29/2001 56 2.13 0.05 9.87 0.06 18.82 0.16 5514 4990 90
10/30/2001 57 2.04 0.07 10.16 0.14 20.28 0.16 5781 4990 86
10/31/2001 58 2.11 0.07 10.74 0.01 21.06 0.16 6030 5275 87
11/1/2001 59 2.15 0.04 9.92 0.06 20.46 0.18 5844 5180 89
11/2/2001 60 2.08 0.04 9.58 0.03 19.50 0.23 5539 4865 88
11/5/2001 61 2.07 0.06 9.25 0.13 19.90 0.46 5345 4695 88

Date
Exposure 

Day

Nominal Usage (Mass Balance)Chamber 2 (2 g/m3) Chamber 3 (10 g/m3) Chamber 4 (20 g/m3)

Study Number FY01-027

E-48



BGVC Daily Exposure Concentrations and Nominal Usage

Conc. Stdev Conc. Stdev Conc. Stdev
Anticipated 
Usage (g)

Actual 
Usage (g)

% Usage 
(Actual / 

Anticipated)Date
Exposure 

Day

Nominal Usage (Mass Balance)Chamber 2 (2 g/m3) Chamber 3 (10 g/m3) Chamber 4 (20 g/m3)

11/6/2001 62 2.12 0.03 9.90 0.06 21.61 0.14 5739 5085 89
11/7/2001 63 2.13 0.03 10.33 0.12 21.33 0.56 5804 5215 90
11/8/2001 64 2.07 0.05 9.79 0.26 20.90 0.95 5610 4960 88
11/9/2001 65 1.97 0.04 10.50 0.11 21.32 0.26 5856 5115 87

11/12/2001 66 2.00 0.10 10.45 0.05 21.23 0.15 5823 5380 92
11/13/2001 67 1.99 0.01 10.54 0.03 20.03 0.16 5624 5305 94
11/14/2001 68 2.00 0.11 10.47 0.08 21.42 0.10 5884 5555 94
11/15/2001 69 1.98 0.09 10.11 0.17 20.01 0.44 5792 5355 92
11/16/2001 70 2.01 0.05 10.44 0.32 19.50 0.43 5628 5265 94
11/19/2001 71 1.94 0.04 9.39 0.02 21.14 0.11 5788 5345 92
11/20/2001 72 1.91 0.05 10.27 0.23 20.52 0.03 5785 5450 94
11/21/2001 73 2.08 0.06 10.09 0.31 20.23 0.51 5735 5705 99
11/22/2001 *** Holiday No Exposure Holiday No Exposure Holiday No Exposure
11/23/2001 74 2.06 0.04 10.48 0.10 21.29 0.37 5836 5905 101
11/26/2001 75 1.97 0.07 10.00 0.06 20.22 0.19 5686 5655 99
11/27/2001 76 2.00 0.04 9.90 0.43 21.60 0.06 5965 5995 101
11/28/2001 77* N/A N/A N/A N/A N/A N/A N/A N/A N/A
11/29/2001 78 2.05 0.02 10.26 0.28 21.12 0.44 5478 5490 100
11/30/2001 79 1.97 0.06 9.58 0.32 20.28 0.52 5237 5215 100
12/3/2001 80 2.02 0.08 10.23 0.07 19.51 1.43 5446 6215 114
12/4/2001 81 1.95 0.06 10.18 0.02 19.93 0.33 5410 5555 103
12/5/2001 82 2.07 0.07 10.81 0.10 18.90 0.30 5418 5455 101
12/6/2001 83 2.02 0.10 10.18 0.03 18.94 0.10 5346 5350 100
12/7/2001 84 2.07 0.01 10.66 0.08 19.73 0.04 5564 5385 97

12/10/2001 85 2.18 0.05 9.65 0.11 20.90 0.42 5632 5965 106
12/11/2001 86 1.92 0.12 10.44 0.62 20.61 0.55 5796 5880 101
12/12/2001 87 1.98 0.15 10.70 0.23 19.62 0.20 5578 5540 99
12/13/2001 88 2.06 0.06 9.97 0.66 20.62 0.49 5669 5655 100
12/14/2001 89 2.06 0.05 10.33 0.18 21.15 0.14 5785 5990 104
12/17/2001 90 2.15 0.02 10.80 0.09 21.14 0.20 5940 5855 99
12/18/2001 91 1.91 0.06 9.60 0.02 19.80 0.15 5442 5425 100
12/19/2001 92 2.07 0.05 10.33 0.39 20.99 0.16 5824 5965 102
12/20/2001 93 2.01 0.02 10.58 0.16 21.58 0.16 5895 5790 98
12/21/2001 94 2.08 0.04 10.67 0.03 20.73 0.17 5777 5665 98
12/24/2001 95 2.08 0.04 9.66 0.19 19.38 0.12 5403 5445 101
12/25/2001 *** Holiday No Exposure Holiday No Exposure Holiday No Exposure
12/26/2001 96 1.96 0.11 9.64 0.01 19.83 0.11 5435 5520 102
12/27/2001 97 2.12 0.02 9.54 0.11 20.17 0.15 5488 5600 102
12/28/2001 98 1.98 0.03 10.50 0.04 20.42 0.13 5680 5640 99
12/31/2001 99 2.04 0.06 10.39 0.14 20.26 0.03 5540 6440 116

1/1/2002 *** Holiday No Exposure Holiday No Exposure Holiday No Exposure
1/2/2002 100 2.10 0.06 9.96 0.29 21.20 0.33 5677 6150 108
1/3/2002 101 2.03 0.12 10.53 0.32 20.68 0.19 5622 5325 95
1/4/2002 102 2.09 0.04 10.33 0.06 20.11 0.21 5462 5195 95
1/7/2002 103 2.04 0.11 10.72 0.13 20.67 0.67 5716 5550 97
1/8/2002 104 2.11 0.16 10.65 0.37 19.87 0.29 5511 5320 97
1/9/2002 105 2.02 0.14 10.93 0.08 19.85 0.45 5520 5400 98
1/10/2002 106 2.14 0.03 10.03 0.14 20.64 0.05 5577 5780 104
1/11/2002 107 2.04 0.06 10.40 0.06 20.45 0.05 5516 5310 96
1/14/2002 108 1.86 0.03 10.09 0.20 19.57 1.08 5327 5140 96
1/15/2002 109 2.01 0.05 10.19 0.30 20.78 0.71 5395 5135 95
1/16/2002 110 2.08 0.12 10.52 0.08 21.71 0.02 5586 5350 96
1/17/2002 111 1.90 0.03 10.19 0.03 21.06 0.02 5642 5400 96
1/18/2002 112 1.96 0.05 10.81 0.07 21.57 0.07 5815 5675 98
1/21/2002 113 2.04 0.06 10.33 0.09 20.44 0.10 5646 5440 96
1/22/2002 114 2.04 0.03 10.33 0.05 20.25 0.46 5593 5455 98
1/23/2002 115 1.97 0.01 9.24 0.21 20.39 0.20 5393 5160 96
1/24/2002 116 1.98 0.03 9.94 0.08 21.22 0.14 5498 5175 94
1/25/2002 117 2.09 0.03 10.24 0.04 21.80 0.06 5709 5370 94
1/28/2002 118 2.02 0.08 10.19 0.19 21.25 0.09 5576 5330 96
1/29/2002 119 2.01 0.13 10.53 0.12 19.43 0.27 5326 5145 97
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BGVC Daily Exposure Concentrations and Nominal Usage

Conc. Stdev Conc. Stdev Conc. Stdev
Anticipated 
Usage (g)

Actual 
Usage (g)

% Usage 
(Actual / 

Anticipated)Date
Exposure 

Day

Nominal Usage (Mass Balance)Chamber 2 (2 g/m3) Chamber 3 (10 g/m3) Chamber 4 (20 g/m3)

1/30/2002 120 2.05 0.05 10.54 0.11 21.46 0.29 5776 5550 96
1/31/2002 121 2.05 0.19 9.93 0.17 21.22 0.21 5587 5400 97
2/1/2002 122 2.08 0.06 10.07 0.19 20.33 0.27 5533 5385 97
2/4/2002 123 2.01 0.14 10.07 0.64 20.55 1.00 5556 5530 100
2/5/2002 124 2.06 0.04 9.75 0.24 19.47 0.36 5235 5125 98
2/6/2002 125 2.02 0.08 9.28 0.28 18.74 0.15 5072 5000 99
2/7/2002 126 2.03 0.06 10.65 0.28 19.41 0.58 5327 5015 94
2/8/2002 127 2.03 0.02 10.07 0.17 21.19 0.12 5262 5085 97
2/11/2002 128 2.11 0.01 10.58 0.12 20.94 0.06 5409 5205 96
2/12/2002 129 2.18 0.03 10.32 0.08 21.15 0.05 5307 4975 94
2/13/2002 130 1.99 0.01 10.58 0.02 20.47 0.14 5062 4940 98
2/14/2002 131 1.96 0.02 10.43 0.05 21.70 0.09 5377 5130 95
2/15/2002 132 1.91 0.04 10.01 0.13 21.57 0.11 5234 4965 95
2/18/2002 133 2.05 0.01 10.17 0.02 21.90 0.33 5398 5040 93
2/19/2002 134 1.97 0.05 10.54 0.17 20.64 0.46 5350 4920 92
2/20/2002 135 1.93 0.03 10.85 0.05 20.77 0.10 5385 4975 92
2/21/2002 136 1.92 0.03 9.57 0.10 20.05 0.57 5195 4770 92
2/22/2002 137 2.05 0.10 10.70 0.09 20.36 0.06 5399 4895 91
2/25/2002 138 2.03 0.04 9.58 0.14 20.30 0.32 4985 4705 94
2/26/2002 139 1.96 0.08 10.09 0.25 20.32 0.66 5459 5135 94
2/27/2002 140 2.10 0.05 10.69 0.06 18.30 0.10 5095 4890 96
2/28/2002 141 1.90 0.03 10.59 0.09 19.41 0.27 5211 5020 96
3/1/2002 142 1.98 0.02 9.81 0.06 19.03 0.04 5011 4840 97
3/4/2002 143 2.03 0.03 9.88 0.06 20.74 0.09 5566 5350 96
3/5/2002 144 1.88 0.01 10.73 0.07 19.15 0.48 5302 5045 95
3/6/2002 145 1.99 0.11 10.53 0.07 20.92 0.30 5573 5315 95
3/7/2002 146 1.99 0.02 10.43 0.07 19.35 0.26 5241 4985 95
3/8/2002 147 1.98 0.10 10.66 0.08 21.22 0.18 5428 5285 97
3/11/2002 148 1.97 0.04 10.57 0.12 21.36 0.10 5437 5320 98
3/12/2002 149 1.90 0.06 10.36 0.12 20.50 0.18 5236 5050 96
3/13/2002 150 1.97 0.04 10.36 0.09 20.71 0.32 5270 5155 98
3/14/2002 151 1.91 0.07 10.00 0.05 18.75 0.05 5017 4905 98
3/15/2002 152 2.06 0.03 10.30 0.07 19.08 0.17 5197 5080 98
3/18/2002 153 1.91 0.09 10.06 0.36 20.25 0.42 5285 5130 97
3/19/2002 154 2.05 0.04 10.78 0.05 21.41 0.04 5650 5385 95
3/20/2002 155 2.02 0.02 10.71 0.08 21.34 0.13 5615 5345 95
3/21/2002 156 2.07 0.01 10.47 0.10 20.41 0.32 5407 5165 96
3/22/2002 157 2.13 0.03 10.24 0.13 21.50 0.23 5542 5450 98
3/25/2002 158 1.92 0.01 10.02 0.06 21.30 0.17 5439 5145 95
3/26/2002 159 1.96 0.10 9.33 0.43 20.04 0.97 5149 4855 94
3/27/2002 160 2.03 0.02 10.50 0.08 21.55 0.21 5617 5285 94
3/28/2002 161 2.02 0.03 10.36 0.03 21.69 0.05 5714 5350 94
3/29/2002 162 2.09 0.02 10.39 0.02 21.24 0.08 5590 5225 93
4/1/2002 163 2.03 0.02 10.20 0.04 20.25 0.14 5576 5320 95
4/2/2002 164 1.95 0.05 10.40 0.08 21.49 0.03 5704 5405 95
4/3/2002 165 2.06 0.06 9.58 0.21 20.76 0.09 5464 5200 95
4/4/2002 166 2.11 0.04 10.24 0.13 20.97 0.13 5620 5355 95
4/5/2002 167 2.04 0.03 9.91 0.04 18.79 0.43 5224 5125 98
4/8/2002 168 2.09 0.03 10.18 0.14 20.58 0.07 5406 4970 92
4/9/2002 169 2.08 0.07 10.54 0.02 20.88 0.07 5522 4985 90
4/10/2002 170 1.98 0.06 9.73 0.15 21.70 0.16 5566 5210 94
4/11/2002 171 1.96 0.03 9.54 0.09 20.73 0.12 5284 5155 98
4/12/2002 172 2.09 0.03 10.45 0.06 21.14 0.03 5487 5285 96
4/15/2002 173 1.94 0.05 10.31 0.32 21.56 0.05 5447 5260 97
4/16/2002 174 2.05 0.03 10.35 0.19 19.91 0.05 5317 5135 97
4/17/2002 175 2.08 0.02 9.85 0.04 21.06 0.10 5411 5255 97
4/18/2002 176 2.10 0.03 10.36 0.08 21.13 0.14 5498 5310 97
4/19/2002 177 2.06 0.08 10.24 0.06 21.48 0.17 5539 5480 99
4/22/2002 178 1.93 0.04 9.76 0.06 20.88 0.13 5320 5160 97
4/23/2002 179 2.12 0.03 10.50 0.09 21.71 0.05 5622 5400 96
4/24/2002 180 2.04 0.03 10.33 0.29 20.55 0.37 5398 5240 97

Study Number FY01-027

E-50



BGVC Daily Exposure Concentrations and Nominal Usage

Conc. Stdev Conc. Stdev Conc. Stdev
Anticipated 
Usage (g)

Actual 
Usage (g)

% Usage 
(Actual / 

Anticipated)Date
Exposure 

Day

Nominal Usage (Mass Balance)Chamber 2 (2 g/m3) Chamber 3 (10 g/m3) Chamber 4 (20 g/m3)

4/25/2002 181 2.11 0.02 10.38 0.07 21.54 0.14 5591 5390 96
4/26/2002 182 2.04 0.11 9.58 0.03 20.86 0.10 5345 5150 96
4/29/2002 183 2.00 0.05 9.55 0.15 20.65 0.09 5231 5120 98
4/30/2002 184 2.16 0.02 10.15 0.02 20.87 0.03 5404 5270 98
5/1/2002 185 2.02 0.01 10.55 0.14 20.03 0.04 5316 5300 100
5/2/2002 186 1.92 0.04 9.57 0.17 19.82 0.33 5084 4975 98
5/3/2002 187 2.09 0.02 10.38 0.14 20.71 0.32 5408 5305 98
5/6/2002 188 2.04 0.03 10.06 0.05 21.36 0.10 5463 5315 97
5/7/2002 189 2.09 0.03 9.64 0.06 20.83 0.20 5263 5090 97
5/8/2002 190 1.95 0.03 10.36 0.04 20.47 0.24 5258 5115 97
5/9/2002 191 2.04 0.04 9.77 0.08 20.74 0.08 5319 5110 96
5/10/2002 192 2.02 0.02 10.57 0.04 20.90 0.09 5383 5120 95
5/13/2002 193 2.11 0.06 10.71 0.06 21.65 0.09 5511 5205 94
5/14/2002 194 1.97 0.08 10.56 0.11 21.33 0.05 5359 5140 96
5/15/2002 195 2.05 0.07 10.51 0.06 20.62 0.09 5329 5065 95
5/16/2002 196 2.07 0.07 10.54 0.09 20.77 0.15 5452 5120 94
5/17/2002 197 1.96 0.06 9.75 0.10 20.44 0.22 5271 5025 95
5/20/2002 198 1.95 0.08 9.66 0.12 21.36 0.26 5274 4995 95
5/21/2002 199 2.03 0.07 9.85 0.06 21.35 0.11 5308 5015 94
5/22/2002 200 2.18 0.08 9.59 0.08 20.88 0.08 5269 4920 93
5/23/2002 201 2.02 0.05 10.05 0.06 20.83 0.19 5279 5005 95
5/24/2002 202 2.09 0.01 10.38 0.20 21.28 0.02 5527 5205 94
5/27/2002 203 1.90 0.02 10.73 0.05 21.86 0.05 5522 5325 96
5/28/2002 204 2.12 0.04 10.46 0.08 21.38 0.14 5420 5245 97
5/29/2002 205 2.10 0.05 10.39 0.16 21.44 0.22 5351 5260 98
5/30/2002 206 2.05 0.03 10.51 0.04 21.01 0.44 5327 5045 95
5/31/2002 207 1.98 0.05 10.05 0.38 21.31 0.09 5334 5020 94
6/3/2002 208 2.10 0.04 10.46 0.31 21.15 0.58 5552 5155 93
6/4/2002 209 1.89 0.06 10.03 0.03 21.22 0.09 5386 5080 94
6/5/2002 210 2.07 0.05 9.53 0.05 21.09 0.32 5344 5040 94
6/6/2002 211 1.91 0.03 10.05 0.05 20.01 0.05 5237 5010 96
6/7/2002 212 2.11 0.02 9.98 0.06 20.45 0.06 5337 5055 95
6/10/2002 213 2.10 0.09 10.19 0.05 19.63 0.17 5294 5025 95
6/11/2002 214 1.91 0.03 10.23 0.02 20.70 0.15 5477 5200 95
6/12/2002 215 2.01 0.06 10.58 0.13 19.37 0.27 5367 5140 96
6/13/2002 216 2.10 0.12 9.72 0.05 20.50 0.13 5342 5190 97
6/14/2002 217 1.98 0.03 10.00 0.15 20.49 0.22 5451 5265 97
6/17/2002 218 2.03 0.06 10.01 0.03 20.53 0.11 5437 5170 95
6/18/2002 219 2.05 0.04 10.12 0.29 21.36 0.23 5649 5295 94
6/19/2002 220 1.94 0.03 9.77 0.05 20.43 0.46 5356 5115 96
6/20/2002 221 2.08 0.05 10.24 0.11 21.50 0.20 5636 5315 94
6/21/2002 222 2.01 0.05 10.52 0.01 20.56 0.22 5524 5195 94
6/24/2002 223 2.06 0.03 10.17 0.06 20.09 0.28 5419 5200 96
6/25/2002 224 2.00 0.04 10.27 0.04 19.87 0.03 5378 5110 95
6/26/2002 225 2.06 0.07 10.35 0.04 20.38 0.18 5518 5285 96
6/27/2002 226 2.12 0.06 9.93 0.07 19.73 0.17 5320 5150 97
6/28/2002 227 2.01 0.13 9.80 0.03 19.52 0.08 5340 5055 95
7/1/2002 228 2.02 0.08 9.95 0.11 21.18 0.36 5422 5195 96
7/2/2002 229 2.09 0.02 9.68 0.08 20.38 0.20 5181 5100 98
7/3/2002 230 2.06 0.09 10.55 0.15 20.32 0.25 5398 5110 95
7/4/2002 *** Holiday No Exposure Holiday No Exposure Holiday No Exposure
7/5/2002 231 2.07 0.05 10.08 0.17 19.07 0.12 5278 5045 96
7/8/2002 232 2.08 0.08 10.21 0.30 21.24 0.39 5726 5330 93
7/9/2002 233 2.01 0.04 9.86 0.19 20.51 0.34 5526 5160 93
7/10/2002 234 2.01 0.11 9.72 0.29 19.46 0.08 5158 4915 95
7/11/2002 235 1.94 0.11 9.92 0.18 21.42 0.10 5648 5200 92
7/12/2002 236 1.89 0.03 10.60 0.17 21.29 0.05 5588 5280 94
7/15/2002 237 2.05 0.09 9.98 0.61 20.79 0.91 5421 5185 96
7/16/2002 238 2.01 0.07 10.05 0.09 20.47 0.22 5398 5110 95
7/17/2002 239 2.00 0.04 9.81 0.09 21.63 0.17 5496 5215 95
7/18/2002 240 1.97 0.06 10.34 0.06 21.60 0.06 5724 5375 94
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Conc. Stdev Conc. Stdev Conc. Stdev
Anticipated 
Usage (g)

Actual 
Usage (g)

% Usage 
(Actual / 

Anticipated)Date
Exposure 

Day

Nominal Usage (Mass Balance)Chamber 2 (2 g/m3) Chamber 3 (10 g/m3) Chamber 4 (20 g/m3)

7/19/2002 241 1.98 0.11 10.44 0.04 21.62 0.33 5655 5290 94
7/22/2002 242 2.09 0.06 9.94 0.29 20.99 0.06 5586 5240 94
7/23/2002 243 2.01 0.08 10.15 0.25 20.06 0.55 5489 5200 95
7/24/2002 244 2.20 0.09 10.81 0.12 21.04 0.31 5721 5360 94
7/25/2002 245 2.15 0.03 10.48 0.09 20.51 0.41 5557 5290 95
7/26/2002 246 2.00 0.08 10.59 0.18 20.63 0.49 5617 5315 95
7/29/2002 247 2.01 0.02 10.63 0.07 21.34 0.41 5399 5055 94
7/30/2002 248 2.05 0.02 9.81 0.26 20.29 0.22 5130 4800 94
7/31/2002 249 2.10 0.02 9.89 0.06 21.11 0.17 5395 4910 91
8/1/2002 250 2.02 0.06 10.48 0.20 21.12 0.10 5319 4970 93
8/2/2002 251 2.03 0.02 9.71 0.19 20.87 0.23 5253 4860 93
8/5/2002 252 2.02 0.04 10.29 0.12 21.46 0.18 5617 5145 92
8/6/2002 253 2.00 0.06 10.01 0.07 20.61 0.19 5336 4945 93
8/7/2002 254 2.09 0.02 10.13 0.03 21.31 0.15 5671 5005 88
8/8/2002 255 2.01 0.04 10.32 0.19 20.72 0.14 5421 5015 93
8/9/2002 256 2.10 0.01 10.19 0.09 19.55 0.41 5435 5105 94
8/12/2002 257 1.99 0.03 9.61 0.41 20.00 0.41 5326 4795 90
8/13/2002 258 2.06 0.06 10.53 0.12 21.16 0.25 5764 5250 91
8/14/2002 259 2.04 0.07 10.28 0.11 20.19 0.14 5504 4955 90
8/15/2002 260 1.99 0.02 10.26 0.17 20.94 0.44 5704 5105 89
8/16/2002 261 2.07 0.10 10.21 0.22 21.17 0.32 5687 5145 90
8/19/2002 262 1.98 0.03 10.15 0.14 20.80 0.47 5330 5020 94
8/20/2002 263 2.05 0.11 10.05 0.08 20.10 0.19 5325 5170 97
8/21/2002 264 2.09 0.04 10.12 0.09 19.88 2.77 5327 4860 91
8/22/2002 265 2.07 0.04 10.53 0.04 20.27 0.12 5587 5175 93
8/23/2002 266 2.05 0.01 9.95 0.34 19.11 0.18 5409 5095 94
8/26/2002 267 2.00 0.03 10.26 0.08 19.78 0.23 5506 5350 97
8/27/2002 268 1.98 0.09 10.11 0.27 18.87 0.50 5306 5255 99
8/28/2002 269 2.02 0.03 10.14 0.25 20.55 0.08 5621 5360 95
8/29/2002 270 2.04 0.06 10.38 0.09 19.78 0.17 5575 5175 93
8/30/2002 271 2.06 0.05 10.28 0.07 20.25 0.11 5678 5170 91
9/2/2002 272 2.12 0.03 10.24 0.10 19.58 0.11 5551 5055 91
9/3/2002 273 2.02 0.07 9.91 0.15 19.54 0.36 5385 5035 94
9/4/2002 274 2.09 0.06 10.53 0.09 21.01 0.12 5665 5160 91
9/5/2002 275 2.04 0.08 9.78 0.51 20.24 0.13 5414 5115 94
9/6/2002 276 1.99 0.05 9.90 0.22 21.78 0.46 5510 4845 88
9/9/2002 277 2.09 0.02 9.85 0.06 21.05 0.36 5378 4940 92
9/10/2002 278 2.08 0.05 9.43 0.01 21.75 0.06 5533 4745 86
9/11/2002 279 2.10 0.08 9.67 0.27 20.62 0.11 5274 4710 89
9/12/2002 280 2.14 0.08 9.58 0.44 21.17 0.69 5357 4800 90
9/13/2002 281 2.01 0.05 9.24 0.06 20.53 0.99 5270 4505 85
9/16/2002 282 2.13 0.03 10.32 0.10 20.77 0.38 5708 5430 95
9/17/2002 283 2.04 0.02 9.79 0.19 20.17 0.35 5169 4915 95
9/18/2002 284 2.13 0.02 10.10 0.18 19.44 0.12 5365 5235 98
9/19/2002 285 2.11 0.03 10.27 0.24 19.56 0.13 5283 5025 95
9/20/2002 286 2.13 0.04 9.97 0.05 21.21 0.12 5418 5080 94
9/23/2002 287 2.08 0.02 10.48 0.03 20.12 0.39 5455 5210 96
9/24/2002 288 2.12 0.04 10.26 0.23 19.70 0.10 5381 5115 95
9/25/2002 289 2.10 0.08 10.01 0.05 19.66 0.03 5409 5105 94
9/26/2002 290 2.10 0.04 9.94 0.12 20.10 0.15 5447 5240 96
9/27/2002 291 2.07 0.04 10.43 0.06 20.23 0.17 5476 5200 95
9/30/2002 292 2.01 0.07 10.38 0.06 20.19 0.17 5168 4780 92
10/1/2002 293 2.09 0.04 10.13 0.10 20.58 0.11 5253 4835 92
10/2/2002 294 2.02 0.04 9.72 0.40 19.77 0.25 5022 4545 91
10/3/2002 295 2.02 0.02 10.32 0.16 21.01 0.05 5570 5035 90
10/4/2002 296 2.11 0.04 10.09 0.04 20.83 0.26 5706 5110 90
10/7/2002 297 2.00 0.03 10.49 0.18 19.49 0.10 5462 5150 94
10/8/2002 298 2.02 0.03 9.86 0.08 19.36 0.38 5305 5020 95
10/9/2002 299 2.14 0.02 10.13 0.11 20.11 0.09 5417 5080 94

10/10/2002 300 2.15 0.04 10.32 0.05 19.50 0.05 5466 5250 96
10/11/2002 301 2.05 0.02 10.40 0.02 19.11 0.06 5354 5090 95
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Conc. Stdev Conc. Stdev Conc. Stdev
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Actual 
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(Actual / 

Anticipated)Date
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Day

Nominal Usage (Mass Balance)Chamber 2 (2 g/m3) Chamber 3 (10 g/m3) Chamber 4 (20 g/m3)

10/14/2002 302 2.11 0.04 10.46 0.08 19.42 0.14 5447 5120 94
10/15/2002 303 2.07 0.05 10.08 0.07 19.65 0.14 5468 5145 94
10/16/2002 304 2.07 0.06 10.16 0.05 18.90 0.08 5347 5205 97
10/17/2002 305 2.00 0.03 10.25 0.31 20.32 0.16 5706 5600 98
10/18/2002 306 1.95 0.03 10.00 0.12 19.33 0.24 5524 5335 97
10/21/2002 307 2.05 0.03 10.65 0.02 20.15 0.12 5765 5525 96
10/22/2002 308 2.03 0.08 9.93 0.22 19.69 0.09 5564 5330 96
10/23/2002 309 1.97 0.01 9.93 0.14 20.14 0.03 5651 5420 96
10/24/2002 310 2.09 0.06 10.41 0.13 20.45 0.06 5666 5455 96
10/25/2002 311 2.10 0.05 10.55 0.07 19.63 0.07 5597 5360 96
10/28/2002 312 2.01 0.02 9.79 0.04 19.32 0.57 5444 5385 99
10/29/2002 313 2.05 0.03 10.28 0.02 21.35 0.12 5764 5530 96
10/30/2002 314 2.01 0.07 9.81 0.11 19.69 0.04 5516 5475 99
10/31/2002 315 2.06 0.05 9.90 0.07 20.54 0.08 5456 5205 95
11/1/2002 316 2.04 0.04 10.01 0.07 19.63 0.31 5643 5540 98
11/4/2002 317 1.95 0.08 9.48 0.02 21.30 0.10 5510 5335 97
11/5/2002 318 1.97 0.04 9.68 0.04 20.34 0.12 5376 5190 97
11/6/2002 319 2.04 0.12 9.63 0.06 19.41 0.07 5171 5050 98
11/7/2002 320 2.04 0.05 10.09 0.04 20.77 0.28 5514 5340 97
11/8/2002 321 1.95 0.02 9.61 0.10 19.24 0.29 5262 5175 98

11/11/2002 322 1.96 0.03 10.34 0.06 19.90 0.22 5456 5350 98
11/12/2002 323 1.99 0.03 9.79 0.09 20.34 0.03 5509 5785 105
11/13/2002 324 1.95 0.08 10.14 0.08 20.41 0.08 5524 5305 96
11/14/2002 325 2.08 0.05 10.39 0.02 21.19 0.10 5692 5440 96
11/15/2002 326 1.92 0.04 10.44 0.19 19.94 0.10 5593 5080 91
11/18/2002 327 2.09 0.04 10.34 0.07 19.99 0.03 5523 4990 90
11/19/2002 328 2.00 0.01 9.98 0.01 20.51 0.22 5592 5145 92
11/20/2002 329 2.01 0.08 10.15 0.07 19.98 0.05 5452 5315 97
11/21/2002 330 2.04 0.02 10.23 0.16 19.92 0.19 5550 5020 90
11/22/2002 331 2.12 0.01 9.48 0.50 20.73 0.12 5555 5790 104
11/25/2002 332 2.05 0.07 10.20 0.06 21.26 0.16 5822 5620 97
11/26/2002 333 2.02 0.03 10.20 0.25 19.78 0.14 5495 5630 102
11/27/2002 334 2.05 0.05 9.81 0.20 20.66 0.22 5520 5245 95
11/28/2002 *** Holiday No Exposure Holiday No Exposure Holiday No Exposure
11/29/2002 335 2.01 0.01 10.02 0.04 20.16 1.19 5671 6370 112
12/2/2002 336 2.01 0.02 9.60 0.25 19.94 1.09 5521 5800 105
12/3/2002 337 2.05 0.03 9.81 0.12 20.28 0.03 5552 5295 95
12/4/2002 338 1.93 0.05 9.52 0.27 19.58 0.06 5365 5230 97
12/5/2002 339 1.96 0.06 10.07 0.02 19.97 0.06 5561 5425 98
12/6/2002 340 2.02 0.14 9.94 1.94 19.50 0.79 5561 5835 105
12/9/2002 341 2.02 0.13 9.46 0.12 21.34 0.49 5387 5125 95

12/10/2002 342 1.95 0.08 9.62 0.36 19.45 0.53 5227 5030 96
12/11/2002 343 2.00 0.06 10.13 0.06 20.76 0.89 5616 5425 97
12/12/2002 344 1.95 0.04 10.02 0.35 20.05 0.30 5313 5190 98
12/13/2002 345 2.09 0.09 10.39 0.22 21.31 0.11 5662 5385 95
12/16/2002 346 1.99 0.07 10.03 0.24 20.12 0.54 5392 5140 95
12/17/2002 347 1.92 0.04 10.00 0.16 19.35 0.21 5307 5090 96
12/18/2002 348 2.01 0.01 9.65 0.14 20.02 0.14 5463 5140 94
12/19/2002 349 2.03 0.01 10.24 0.26 19.59 0.10 5535 5115 92
12/20/2002 350 2.05 0.06 9.84 0.11 20.46 0.18 5574 5230 94
12/23/2002 351 1.99 0.03 9.82 0.08 20.06 0.11 5243 5020 96
12/24/2002 352 1.92 0.02 9.82 0.08 20.54 0.22 5322 5030 95
12/25/2002 *** Holiday No Exposure Holiday No Exposure Holiday No Exposure
12/26/2002 353 1.91 0.05 10.28 0.07 20.34 0.24 5337 5020 94
12/27/2002 354 1.96 0.06 9.78 0.20 20.26 0.20 5258 4990 95
12/30/2002 355 2.11 0.10 9.86 0.10 18.86 0.35 5350 5140 96
12/31/2002 356 1.96 0.09 9.81 0.15 18.73 0.09 5277 5200 99

1/1/2003 *** Holiday No Exposure Holiday No Exposure Holiday No Exposure
1/2/2003 357 2.00 0.03 9.52 0.08 19.88 0.07 5333 5085 95
1/3/2003 358 2.09 0.04 10.08 0.18 20.01 0.01 5490 5105 93
1/6/2003 359 1.97 0.10 9.66 0.07 19.68 0.15 5430 5330 98
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Conc. Stdev Conc. Stdev Conc. Stdev
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Day

Nominal Usage (Mass Balance)Chamber 2 (2 g/m3) Chamber 3 (10 g/m3) Chamber 4 (20 g/m3)

1/7/2003 360 2.01 0.07 10.32 0.22 19.32 0.52 5579 5730 103
1/8/2003 361 2.00 0.06 10.23 0.12 18.78 0.03 5440 5510 101
1/9/2003 362 1.98 0.04 9.65 0.21 19.64 0.26 5414 5470 101
1/10/2003 363 1.90 0.04 10.24 0.23 19.97 0.78 5550 5220 94
1/13/2003 364 2.08 0.05 9.75 0.34 20.74 0.17 5468 4825 88
1/14/2003 365 1.95 0.06 9.84 0.09 19.87 0.15 5346 5130 96
1/15/2003 366 2.02 0.02 9.91 0.17 20.28 0.05 5381 5165 96
1/16/2003 367 1.94 0.01 10.01 0.12 19.60 0.23 5409 5280 98
1/17/2003 368 1.94 0.07 9.79 0.27 20.63 0.18 5536 5420 98
1/20/2003 369 2.04 0.03 9.64 0.25 21.35 0.07 5573 5425 97
1/21/2003 370 2.09 0.05 10.10 0.31 20.41 0.05 5501 5395 98
1/22/2003 371 1.98 0.07 10.07 0.02 19.90 0.02 5342 5145 96
1/23/2003 372 2.02 0.04 9.68 0.15 20.94 0.05 5460 5275 97
1/24/2003 373 1.93 0.01 9.70 0.29 20.67 0.29 5275 5335 101
1/27/2003 374 2.02 0.08 9.71 0.38 19.70 0.67 5188 5255 101
1/28/2003 375 2.01 0.03 10.03 0.10 19.25 0.08 5256 5320 101
1/29/2003 376 2.06 0.04 9.79 0.11 20.88 0.09 5584 5525 99
1/30/2003 377 1.99 0.01 9.79 0.16 20.20 0.25 5368 5460 102
1/31/2003 378 1.93 0.03 10.01 0.07 20.67 0.10 5610 5395 96
2/3/2003 379 2.00 0.06 10.18 0.19 19.06 0.55 5482 5815 106
2/4/2003 380 1.99 0.07 9.85 0.33 18.49 0.11 5291 5565 105
2/5/2003 381 2.01 0.04 9.86 0.31 20.06 0.50 5606 5635 101
2/6/2003 382 2.07 0.00 10.13 0.05 18.66 0.13 5418 5850 108
2/7/2003 383 1.87 0.03 9.92 0.14 19.48 0.49 5345 5605 105
2/10/2003 384 1.95 0.03 10.12 0.07 20.78 0.09 5505 5060 92
2/11/2003 385 1.93 0.09 10.76 0.06 19.78 0.06 5401 5215 97
2/12/2003 386 2.00 0.06 10.10 0.13 19.60 0.25 5423 5245 97
2/13/2003 387 1.96 0.03 9.45 0.12 19.60 0.24 5420 5335 98
2/14/2003 388 1.99 0.06 10.23 0.24 20.97 0.13 5588 5620 101
2/17/2003 389 1.99 0.03 9.69 0.11 20.27 0.54 5554 5315 96
2/18/2003 390 1.95 0.02 10.08 0.12 19.63 0.26 5462 5425 99
2/19/2003 391 1.99 0.01 9.65 0.03 19.57 0.09 5399 5325 99
2/20/2003 392 1.96 0.00 9.82 0.13 19.93 0.28 5521 5400 98
2/21/2003 393 2.01 0.08 10.29 0.07 20.32 0.13 5449 6010 110
2/24/2003 394 1.96 0.02 9.47 0.25 18.90 0.17 5263 5610 107
2/25/2003 395 1.96 0.06 9.84 0.37 19.88 0.66 5368 5945 111
2/26/2003 396 2.09 0.04 9.74 0.10 20.33 0.15 5553 5845 105
2/27/2003 397 2.05 0.03 9.61 0.02 20.32 0.19 5509 5850 106
2/28/2003 398 1.95 0.05 9.82 0.08 19.55 0.10 5373 5390 100
3/3/2003 399 2.02 0.03 9.87 0.46 18.61 0.19 5261 5365 102
3/4/2003 400 1.93 0.03 10.62 0.08 18.90 0.14 5436 5750 106
3/5/2003 401 2.01 0.02 10.10 0.19 18.77 0.51 5218 5750 110
3/6/2003 402 1.94 0.01 10.41 0.22 19.24 0.43 5396 5865 109
3/7/2003 403 2.01 0.05 10.57 0.08 19.56 0.25 5474 6060 111
3/10/2003 404 2.02 0.08 10.05 0.43 20.51 0.04 5564 5205 94
3/11/2003 405 1.97 0.02 10.10 0.02 20.57 0.04 5604 5275 94
3/12/2003 406 2.02 0.03 10.00 0.03 20.65 0.03 5564 5320 96
3/13/2003 407 2.02 0.06 10.11 0.05 20.79 0.11 5646 5425 96
3/14/2003 408 2.11 0.02 9.88 0.08 21.04 0.04 5707 5520 97
3/17/2003 409 2.10 0.07 10.12 0.05 20.11 0.14 5523 5665 103
3/18/2003 410 2.05 0.05 9.62 0.11 20.27 0.10 5456 5500 101
3/19/2003 411 2.04 0.01 10.50 0.06 19.54 0.13 5546 5525 100
3/20/2003 412 2.04 0.04 10.39 0.32 20.03 0.25 5515 5465 99
3/21/2003 413 1.96 0.02 9.48 0.08 19.43 0.30 5350 5550 104
3/24/2003 414 2.06 0.04 10.03 0.27 19.58 0.27 5436 5745 106
3/25/2003 415 2.03 0.02 9.70 0.06 19.78 0.33 5415 5830 108
3/26/2003 416 2.00 0.04 10.23 0.26 19.67 0.57 5360 5665 106
3/27/2003 417 2.04 0.09 9.94 0.13 20.04 0.24 5478 5760 105
3/28/2003 418 1.91 0.05 9.79 0.33 19.80 0.23 5321 5210 98
3/31/2003 419 1.96 0.02 10.26 0.09 19.57 0.07 5628 6560 117
4/1/2003 420 1.94 0.04 9.80 0.24 19.03 0.46 5214 5560 107
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4/2/2003 421 2.02 0.05 9.59 0.05 19.83 0.29 5233 5580 107
4/3/2003 422 2.11 0.02 9.60 0.06 20.36 0.26 5323 5615 105
4/4/2003 423 2.03 0.03 9.64 0.12 20.62 0.17 5186 5685 110
4/7/2003 424 2.13 0.06 10.26 0.06 20.58 0.39 5523 5255 95
4/8/2003 425 2.12 0.02 9.97 0.07 20.41 0.41 5403 4970 92
4/9/2003 426 1.99 0.07 10.23 0.22 20.56 0.23 5557 5600 101
4/10/2003 427 2.06 0.03 9.66 0.19 20.35 0.28 5396 5565 103
4/11/2003 428 1.97 0.03 9.87 0.11 20.02 0.12 5407 4930 91
4/14/2003 429 2.08 0.01 9.69 0.17 20.88 0.17 5447 5005 92
4/15/2003 430 2.00 0.04 9.70 0.18 21.08 0.91 5487 5320 97
4/16/2003 431 2.04 0.08 10.00 0.10 20.62 0.09 5428 4930 91
4/17/2003 432 2.00 0.06 10.02 0.07 20.69 0.28 5588 5245 94
4/18/2003 433 2.07 0.02 10.14 0.07 19.82 0.52 5231 5600 107
4/21/2003 434 2.11 0.03 10.53 0.13 20.38 0.06 5317 5410 102
4/22/2003 435 2.01 0.02 9.76 0.16 19.72 0.07 5134 5685 111
4/23/2003 436 1.96 0.01 10.20 0.09 20.08 0.19 5312 5630 106
4/24/2003 437 1.98 0.03 10.16 0.02 20.80 0.20 5421 5630 104
4/25/2003 438 2.02 0.07 10.15 0.06 20.17 0.33 5309 5749 108
4/28/2003 439 2.05 0.02 10.17 0.10 20.29 0.25 5291 4980 94
4/29/2003 440 1.96 0.01 10.11 0.04 20.16 0.12 5258 5205 99
4/30/2003 441 1.96 0.05 10.21 0.63 20.22 0.55 5442 5505 101
5/1/2003 442 2.08 0.05 9.95 0.03 20.31 0.25 5475 5455 100
5/2/2003 443 2.00 0.04 10.18 0.44 20.95 0.28 5376 5110 95
5/5/2003 444 2.00 0.01 10.65 0.05 20.70 0.18 5517 5170 94
5/6/2003 445 2.00 0.04 10.50 0.06 20.28 0.37 5282 5215 99
5/7/2003 446 2.00 0.02 10.18 0.07 19.78 0.38 5208 5530 106
5/8/2003 447 2.09 0.03 10.31 0.06 19.61 0.28 5383 6095 113
5/9/2003 448 2.05 0.04 10.09 0.59 20.08 0.30 5221 5905 113
5/12/2003 449 2.05 0.02 9.94 0.21 20.02 0.37 5136 5340 104
5/13/2003 450 2.02 0.05 9.76 0.08 19.90 0.20 5257 5400 103
5/14/2003 451 2.11 0.04 9.74 0.10 19.95 0.01 5223 5395 103
5/15/2003 452 2.02 0.04 10.05 0.29 19.99 0.06 5170 5070 98
5/16/2003 453 1.97 0.04 10.21 0.09 20.06 0.02 5249 4810 92
5/19/2003 454 2.00 0.04 10.15 0.08 19.45 0.52 5089 5205 102
5/20/2003 455 1.92 0.02 9.79 0.17 20.01 0.54 5190 5050 97
5/21/2003 456 2.05 0.02 10.14 0.13 20.66 0.56 5356 5340 100
5/22/2003 457 2.09 0.03 9.87 0.07 19.66 0.19 5258 5110 97
5/23/2003 458 2.06 0.12 10.10 0.14 19.31 0.33 5170 5460 106
5/26/2003 459 1.96 0.03 10.22 0.06 20.20 0.30 5369 5085 95
5/27/2003 460 2.10 0.02 10.03 0.25 20.22 0.63 5380 5000 93
5/28/2003 461 2.08 0.03 10.39 0.21 20.12 0.12 5410 5185 96
5/29/2003 462 2.11 0.04 10.00 0.02 20.09 0.25 5425 5200 96
5/30/2003 463 2.08 0.02 10.51 0.13 19.84 0.05 5491 5130 93
6/2/2003 464 2.03 0.07 10.03 0.14 19.69 0.34 5338 5475 103
6/3/2003 465 1.96 0.01 9.95 0.09 19.66 0.01 5491 5605 102
6/4/2003 466 2.05 0.09 9.91 0.04 19.68 0.26 5325 5440 102
6/5/2003 467 1.99 0.07 9.94 0.22 19.83 0.28 5122 5050 99
6/6/2003 468 1.93 0.03 10.02 0.27 20.58 0.44 5237 5625 107
6/9/2003 469 1.99 0.03 10.13 0.20 19.33 0.20 5134 5434 106
6/10/2003 470 1.94 0.02 9.72 0.17 20.27 0.07 5177 5530 107
6/11/2003 471 2.06 0.07 9.87 0.13 19.85 0.17 5246 5975 114
6/12/2003 472 2.04 0.08 10.21 0.03 19.80 0.11 5165 5495 106
6/13/2003 473 1.99 0.05 10.00 0.18 19.54 0.09 5155 5075 98
6/16/2003 474 1.99 0.05 10.22 0.15 20.63 0.91 5392 5615 104
6/17/2003 475 1.98 0.06 10.45 0.13 20.52 0.54 5330 5440 102
6/18/2003 476 1.95 0.07 9.85 0.18 19.70 0.41 5044 5635 112
6/19/2003 477 1.99 0.03 9.99 0.15 19.46 0.12 5043 5450 108
6/20/2003 478 2.08 0.03 9.84 0.32 19.78 0.37 5044 5400 107
6/23/2003 479 2.04 0.02 10.07 0.05 20.32 0.30 5154 5085 99
6/24/2003 480 2.02 0.02 10.02 0.07 20.13 0.35 5117 5160 101
6/25/2003 481 2.02 0.04 10.04 0.16 20.12 0.28 5162 4995 97
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BGVC Daily Exposure Concentrations and Nominal Usage

Conc. Stdev Conc. Stdev Conc. Stdev
Anticipated 
Usage (g)

Actual 
Usage (g)

% Usage 
(Actual / 

Anticipated)Date
Exposure 

Day

Nominal Usage (Mass Balance)Chamber 2 (2 g/m3) Chamber 3 (10 g/m3) Chamber 4 (20 g/m3)

6/26/2003 482 2.04 0.09 9.95 0.18 20.01 0.10 5109 4995 98
6/27/2003 483 2.06 0.03 10.19 0.18 19.85 0.10 5067 5345 105
6/30/2003 484 2.15 0.05 10.12 0.25 19.96 0.07 5165 5200 101
7/1/2003 485 2.03 0.02 9.95 0.22 19.87 0.14 5032 5325 106
7/2/2003 486 2.04 0.09 10.19 0.06 20.14 0.44 5054 5030 100
7/3/2003 487 2.07 0.06 9.85 0.09 20.02 0.20 4992 5140 103
7/4/2003 488 2.11 0.02 9.84 0.20 20.11 0.17 5161 5540 107
7/7/2003 489 2.03 0.05 10.16 0.05 20.50 0.51 5122 5590 109
7/8/2003 490 2.15 0.02 9.83 0.27 19.80 0.26 5165 5520 107
7/9/2003 491 1.92 0.01 9.69 0.38 19.77 0.54 5106 5495 108
7/10/2003 492 2.01 0.01 10.00 0.13 20.12 0.03 5231 5610 107
7/11/2003 493 2.02 0.11 10.01 0.12 19.85 0.04 5229 5360 103
7/14/2003 494 1.99 0.08 9.97 0.23 19.09 0.86 5233 5965 114
7/15/2003 495 1.93 0.07 9.65 0.18 19.48 0.29 5071 5700 112
7/16/2003 496 2.08 0.05 9.88 0.23 20.01 0.21 5198 5645 109
7/17/2003 497 2.02 0.04 9.83 0.17 19.55 0.50 5131 5790 113
7/18/2003 498 2.06 0.05 9.78 0.06 19.75 1.39 5030 5795 115
7/21/2003 499 2.06 0.06 10.03 0.14 20.12 0.40 5106 5210 102
7/22/2003 500 1.90 0.04 9.69 0.20 19.83 0.22 5226 5715 109
7/23/2003 501 1.97 0.08 10.00 0.14 19.95 0.08 5349 5935 111
7/24/2003 502 1.96 0.07 10.09 0.34 19.67 0.36 5329 5760 108
7/25/2003 503 2.06 0.09 10.08 0.11 19.52 0.30 5386 5985 111
7/28/2003 504 1.97 0.02 10.27 0.40 19.58 0.31 5201 5840 112
7/29/2003 505 2.01 0.06 10.08 0.33 19.64 0.32 5214 5765 111
7/30/2003 506 2.08 0.06 9.85 0.08 19.82 0.12 5169 5820 113
7/31/2003 507 2.03 0.08 9.86 0.17 20.20 0.56 5224 5475 105
8/1/2003 508 2.06 0.01 9.79 0.12 19.91 0.10 5333 5775 108
8/4/2003 509 2.09 0.03 9.88 0.05 19.81 0.11 5202 6045 116
8/5/2003 510 2.02 0.02 9.77 0.23 19.74 0.25 4915 5520 112
8/6/2003 511 1.37 0.91 9.71 0.38 19.56 0.06 4735 5450 115
8/7/2003 512 2.08 0.01 10.10 0.06 19.72 0.07 4930 6050 123
8/8/2003 513 2.10 0.07 9.99 0.13 19.48 0.23 5095 5605 110
8/11/2003 514 2.02 0.11 9.69 0.17 19.74 0.12 5186 5570 107
8/12/2003 515 2.08 0.05 9.77 0.02 19.29 0.40 5195 5880 113
8/13/2003 516 1.91 0.02 10.05 0.15 19.69 0.33 5275 5805 110
8/14/2003 517 1.89 0.04 10.12 0.26 19.95 0.03 5332 5640 106
8/15/2003 518 2.00 0.14 9.83 0.14 19.63 0.38 5354 5930 111

Average 2.02 10.09 20.29 5458 5318 98
Standard Dev. 0.07 0.34 0.74 222 306 6

% Target 101.10 100.91 101.43

*11/28/01 (Exposure Day 77).  Did not expose for a full day because of fluctuations in the chamber supply air.   We exposed for approximately 
40 minutes at average concentrations of 1.51 g/m3, 7.15 g/m3, and 14.55 g/m3.  The supply air system was repaired and normal exposures were
conducted the following day.
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Protocol No. FY01-027
BGVC Room Air Sampling Results

Date Exposure 
Day

Measured 
Room Air 

Conc. (g/m3)
Stdev.

Sample 
Time 
(min)

11/13/2001 67 0.05 0.01 18
1/31/2002 121 -0.05 0.02 30
4/26/2002 182 0.13 0.03 30
7/22/2002 242 0.09 0.02 30

10/14/2002 302 0.03 0.02 20
1/2/2003 357 -0.15 0.03 20
3/3/2003 399 -0.9 0.02 20
5/28/2003 461 0.1 0.02 20

* Samples taken using the Low Miran during last part of exposure day
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METHOD 

Test Substance Identification, Source, and Storage 

Baseline Gasoline Vapor Condensate (BGVC; Lot Numbers API99-01 from study start 

and API01-08, beginning May 27, 2003) was prepared and supplied in 420-pound and 20-pound 

gas cylinders by Chevron Research and Technology Center (CRTC; Richmond, CA). Original 

characterization of the test substance was performed by CRTC.  The reference gas 

chromatographic profile of the 18 key components was provided by ExxonMobil Biomedical 

Sciences, Inc. (EMBSI), Annandale, NJ.  Twenty-pound cylinders and some 420-pound 

cylinders were stored at ambient temperature in a storage building dedicated for that purpose at 

the Lovelace Respiratory Research Institute (LRRI).  The remaining 420-pound cylinders were 

stored in an outside, controlled area at ambient temperature.  The test substance was transferred, 

as needed, from the 420-pound to the 20-pound cylinders.  Only authorized personnel were 

allowed access to the test substance.  Receipt, use, and inventory of this test substance were 

documented. 

Analysis.  Before dispensing BGVC from each 420-pound tank, a liquid sample was transferred 

from the 420-pound tank to a small glass vial with a crimp top.  A 50-µL sample of liquid was 

injected into a Tedlar bag for gas chromatographic analysis at LRRI.  The analytical method is 

described under Section “Qualitative Analysis of the Hydrocarbon Composition of the Test 

Substance and Exposure Atmosphere by Gas Chromatography.” 

Reserve Sample.  The Sponsor-contracted archives have retained samples of the test substance. 

Exposure System 

The exposure system consisted of four (low, mid, and high target concentration levels 

and control [air only]) H-2000 whole-body chambers (Lab Products, Inc., Seaford, DE), the 

vapor generation system, and the on-line gas analysis system (Miran 1A infrared spectrometers).  

Figure E-1 is a schematic representation of a typical H-2000 chamber in the exposure system. 
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Figure E-1.  Gasoline MTBE Vapor Exposure System 

 

Figure E-2 shows the layout of the four-chamber system in room 410 and the adjacent 

room housing the Miran 1A infrared spectrometers and other equipment.  The chamber system 

was housed in a separate room for safety requirements.  Room 410 was modified to meet 

National Fire Protection Association (NFPA) requirements for class I liquids.  Electrical 

equipment was excluded from use in room 410, so the Miran 1A infrared spectrometers used for 

analyzing the chamber atmospheres and other electrical equipment were operated in a separate 

room (409). 
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Figure E-2.  Gasoline Vapor Condensate Exposure System Room Layout 

 

H-2000 Whole-Body Chambers.  The rats were housed 24 hours per day during quarantine and 

exposure in the H-2000 whole-body inhalation chambers (Figure E-1).  Rats were exposed 6 

hours/day (plus 14 minutes, the time for the vapor concentration to reach 90% of equilibrium 

value [T90]), 5 days/week for 104 weeks (512 exposure days).  Initially, all rats were housed 

separately in 3.8-inch wide by 11-inch long by 8-inch high compartments within stainless steel 

baskets.  When male rats reached 400 g they were transferred to baskets with 5.7-inch by 11-inch 

by 8-inch compartments.  Each chamber contained six baskets. 

The chambers and cage racks were washed weekly.  The cage racks were rotated 

clockwise weekly when the rats were transferred from the dirty to the clean chamber. 

The chambers were held at approximately 1 inch of water negative pressure with respect 

to the exposure room, and the chamber flow rates were maintained at 12 to 15 air changes per 

hour (400–500 liters per minute [LPM]).  Chamber temperatures were maintained at 20° to 24°C.  

Temperature, relative humidity, and chamber air flow rates were continuously monitored 24 
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hours per day.  Values for the three parameters were recorded at 30-minute intervals by a 

computer-based monitoring system.  Oxygen concentration in the chambers was maintained at 

19%.  This parameter was checked daily but not recorded. 

A 12-hour light/dark cycle was maintained with lights on at 0600.  Light levels in the 

exposure room and noise levels in the chambers were determined periodically. 

Vapor Generation System.  A schematic of the vapor generation system is shown in Figure E-3.  

The daily supply of BGVC for each exposure chamber was contained in 20-pound gas storage 

cylinders.  Exposure atmospheres were generated by controlling the flow of pressurized BGVC 

through a rotameter, into a heated stainless steel transfer line where the BGVC was completely 

vaporized.  Chamber concentrations were controlled by adjusting the flow rates of the BGVC 

and dilution air rate.  Chamber exhaust was carried to a thermal oxidizer on the roof of the 

exposure facility where it was burned. 

On-line Gas Analysis System.  Chamber atmospheres were monitored continuously by Miran 1A 

infrared spectrometers (Foxboro Wilks, Foxboro, CT).  The high-, mid-, and low-level exposure 

chambers were each monitored with their own analyzer.  The analyzers for the high-, mid-, and 

low-level chambers underwent weekly five-point calibrations and daily one-point calibration 

checks using test substance.  A fourth analyzer was devoted to monitoring the control chamber, 

the room air, and the hood enclosing the 20-pound tank of test substance.  This Miran 1A 

underwent a three-point calibration approximately quarterly until December 2001, and once 

again approximately 5 months before exposures ended.  The Miran 1A analyzers dedicated to the 

mid- and high-level chambers were calibrated over a range of 6–35 g/m3.  The Miran 1A 

analyzers for the control chamber and the low-level chamber were calibrated over a 

concentration range of 1–7 g/m3. 

The absorbance signals, recorded continuously from the first 2 hours, second 2 hours, and 

third 2 hours, were averaged to provide three concentration values for each chamber each 

exposure day.  The mean of the three values from each exposure chamber was reported as the 

day’s exposure concentration for that chamber. 
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Figure E-3.  Vapor Generation System for BGVC 

 

Qualitative Assessment of Exposure Atmospheres.  The qualitative composition of the exposure 

atmosphere in each chamber was determined weekly by gas chromatography using a Shimadzu 

Model GC-17A/FID (Columbia, MD).  Exposure atmosphere samples were collected from the 

chambers into Tedlar sampling bags each week.  The atmosphere samples were transferred from 

the sampling bags directly to the sampling loop of the GC.  The percent peak area of each of 18 

components was compared to the EMBSI hydrocarbon profile. 
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Qualitative Analysis of the Hydrocarbon Composition of the Test Substance and Exposure 

Atmosphere by Gas Chromatography 

The hydrocarbon profile of the test substance and the exposure atmosphere was 

determined using a Shimadzu Model GC-17A/FID equipped with a Petrocol DH150 capillary 

column (Supelco, 150 m × 0.25 mm ID, 1.0 µm film thickness).  The chromatographic method 

was adapted from that used by EMBSI and is summarized in Table E-1.  To validate the system 

before the exposures began, the retention times and relative peak intensities of 18 standards of 

the 18 major components in the test substance were determined.  Each standard vapor was 

prepared in the concentration expected in the test substance as determined by EMBSI (see 

Appendix B) and injected on the GC.  These standards and their relative peak intensities as 

expected in BGVC are listed in Table E-2.  The gas chromatographic profile of the 18 major 

peaks (retention time and relative peak area) was compared with that originally determined for 

the BGVC by EMBSI and subsequently used as the benchmark for comparison of the profiles 

obtained on test substance and exposure atmosphere samples. 

Two types of performance checks on the gas chromatograph were conducted during the 

study.  Each week during the study, the retention times of eight representative components were 

determined using a certified mixture containing 760 ppm butane, 2270 ppm isopentane, 160 ppm 

trans-2-pentene, 430 ppm 2-methylpentane, 220 ppm hexane, 90 ppm 2,4-dimethylpentane, 

100 ppm 2-methylhexane, and 220 ppm isooctane in nitrogen (Matheson Tri-Gas, Irving TX).  In 

addition, one-point performance qualifications were performed on each day in which chamber 

profiles were analyzed.  The one-point check was  performed using a certified standard of 840 

ppm butane in N2 (Matheson Tri-Gas, Irving, TX). 
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Table E-1.  Gas Chromatograph Operating Conditions for Vapor Condensate Analysis 
Analytical Column: Supelco Petrocol™ DH150 

(150 m × 0.25 mm) 1.0 µm film thickness 
Oven Temperature Program:  

Initial Temp 35°C 
Initial Time 96 minutes 
Rate 1 5°C/min to 130°C 
Rate 2 20°C/min to 200°C 
Final Time 15 minutes 

Injector:  
Temperature 225°C 
Mode Split 
Ratio 111:1 
Injection Volume 500 µL (vapor) 

Detector:  
Type Flame Ionizing Detector (FID) 
Temperature 225°C 
Fuel Hydrogen @ 30–60 mL/min 
Oxidizer Air @ 300–600 mL/min 
Make-up Gas Helium @ 30 mL/min 

 

Table E-2.  The Hydrocarbon Components of BGVC and Their Relative 
                  Amounts in BGVC as Determined by Gas Chromatography 

 Area Percent 
  Lot No. API 02-08 

Component Lot No. API 99-01 Injection #1 Injection #2 
Isobutane   3.6   2.1   2.1 
n-Butane 15.2 20.1 19.6 
Isopentane 35.1 32.0 32.1 
n-Pentane 13.2   5.4   5.3 
Trans-2-pentene   2.5   2.4   2.3 
2-Methyl-2-butene   3.8   3.3   3.3 
2,3-Dimethylbutane   1.6   6.2   6.1 
2-Methylpentane   6.3   9.5   9.6 
3-Methylpentane   3.6   6.7   6.8 
n-Hexane   3.0   1.2   1.2 
Methylcyclopentane   1.5   0.7   0.7 
2,4-Dimethylpentane   1.0   0.6   0.6 
Benzene   2.1   1.9   1.9 
2-Methylhexane   1.1   1.6   1.7 
2,3-Dimethylpentane   1.1   1.0   1.0 
3-Methylhexane   1.3   2.2   2.3 
Isooctane   1.3   0.7   0.7 
Toluene   3.0   2.6   2.6 

Totals 100 100 100 
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Computer Environmental Monitoring System 

A general layout of the Computer Environmental Monitoring System (CEMS) is shown 

in Figure E-4.  The system is comprised of a computer, LabVIEW data acquisition software, 

input/output (I/O) hardware, transducers, and instruments.  LabVIEW (version 6.0, National 

Instruments Corporation, Austin, TX) is a software program that was used to develop the 

automation, control, and monitoring application for this study.  The LabVIEW application (“Gas 

Condensate CEMS”) acquires the signals from the exposure system transducers via I/O hardware 

that converts the transducer signals to voltage measurements.  The LabVIEW application then 

converts the voltage measurements to physical parameters (i.e., temperature, pressure, flow, 

relative humidity [RH]).  LabVIEW serves as the interface between the operator and the 

monitoring system.  The computer executes the LabVIEW monitoring program and performs 

data acquisition, data storage, and directs communications via data acquisition, serial interface, 

and signal conditioning hardware.  The LabVIEW application also is used to start and stop the 

exposures and to record average vapor concentrations every 2 hours to a data file. 

 

Computer and
Data Acquisiton

software
[LabVIEW]

I/O Hardare Transducers/
Instruments

 

Figure E-4.  Computer Environmental Monitoring System 

 

Chamber and room temperatures were measured using calibrated series 400 thermistor 

probes (Omega Engineering, Stamford, CN); chamber humidities were measured by model 

5103VHH calibrated RH sensors (Thermalogic, Hudson, MA); and pressures were measured by 

series PX41 and PX163 calibrated pressure transducers (Omega Engineering, Stamford, CN).  

Flows were calculated from pressure differential measurements across 2-inch orifice meters.   

The acquired parameters were summarized by the LabVIEW application in a summary data file 

each day, and the mean, minimum, maximum, and standard deviation of each environmental 

parameter is written to the file every 30 minutes. 
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Pre-Exposure Characterization 

The exposure system was tested prior to animal exposures.  Before exposures were 

initiated the system was operated for 6 hours/day for 3 consecutive days to determine system 

stability.  Daily nominal or “anticipated” usage was calculated by multiplying the average BGVC 

concentration in each chamber (low, mid, high; g/m3) by the total flow through each respective 

chamber ([L/min * min]/[1000 L/m3]) and then summing the values for all three chambers.  

Additional characterizations included the following:  1) within-day and between-day consistency 

of the hydrocarbon profile as determined by gas chromatography; 2) uniformity of the 

distribution of total vapor within each chamber; 3) determination of the time for vapor 

concentration to achieve T90; and 4) the exposure atmosphere in the animals’ breathing zone 

was also examined for the presence of aerosol particles using a TSI Scanning Mobility Particle 

Sizer (TSI Industries, Shoreview, MN).  One time, prior to the initiation of animal exposures, the 

concentration of the test substance in the generator containment hood and in the exposure room 

were measured to ensure that the generator containment hood was operating satisfactorily. 

RESULTS 

Three-Day Stability Evaluation and Nominal BGVC Usage.  The concentration of vapor in each 

chamber was close to target and constant within each day.  The concentrations were reproducible 

from day to day (Table E-3).  Gas chromatographic analysis of the chamber atmospheres 

indicated that the relative percentages of the major components were constant over the 3-day 

period.  The percentages of actual BGVC usage/anticipated usage (nominal usage) on the 3 days 

of stability testing were 96%, 95%, and 96% for Days 1, 2, and 3, respectively. 

Table E-3.  Results of 3-Day Stability Evaluations 

Target Exposure 
Concentration (g/m3)/ 

Chamber number 

Achieved Concentration ± SD (n = 3) 

Day 1 
(7/23/01) 

Day 2 
(7/24/01) 

Day 3 
(7/25/01) 

2 (Chamber 2) 2.03 ± 0.03 2.07 ± 0.04 2.09 ± 0.09 

10 (Chamber 3) 9.64  ± 0.47 9.21 ± 0.13 10.0 ± 0.29 

20 (Chamber 4) 20.3 ± 0.26 20.7 ± 0.96 20.6 ± 0.89 
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Homogeneity of Vapor Concentration.  The homogeneity of vapor concentration throughout the 

exposure chambers was determined by conducting a chamber distribution study.  The 

concentrations of BGVC were measured from four sampling ports located in front and four 

sampling ports located in the back of the chambers during an exposure day and compared to the 

concentration obtained in a reference location within the chamber.  The spatial variations 

measured in Chambers 2 (2 g/m3), 3 (10 g/m3), and 4 (20 g/m3) were 1.6%, 1.0%, and 0.2%, 

respectively.  These results indicate the vapor was distributed evenly within each of the 

chambers. 

T90 Determination.  The amounts of time required to reach T90 were 14.2, 12.1, and 13.7 

minutes for Chambers 2, 3, and 4, respectively.  A T90 of 14 minutes was chosen for use with 

this study.  Daily exposures periods to BGVC were then 6 hours and 14 minutes. 

Confirmation of the Absence of Aerosols.  The particle concentrations of air inside Chamber 4, 

operated at a target concentration 20 g BGVC/m3, and the control chamber (Chamber 1) were 

determined using a TSI Aerodynamic Particle Sizer (model 3321, TSI, Inc., St. Paul, MN).  

There was less than 1 particle per cubic centimeter air in the control and high-level chambers, 

indicating that there were no BGVC aerosols at the highest target vapor concentration used in 

this study. 

In-Study Data 

Test Substance.  The composition of the test substance remained acceptably constant throughout 

the study.  Results of gas chromatography analyses of the test substance are provided in 

Appendix B. 

Chamber Concentrations and Nominal Usage.  The overall study means of the daily vapor 

concentrations achieved for the 2, 10, and 20 g BGVC/m3 vapors are provided in Table E-4.  The 

overall achieved means were within 2% of target for each exposure concentration.  Thus, all 

future references to exposure concentration are in terms of target concentration.  For the control 

chambers, concentrations of “zero” were obtained on all but 13 of the 518 exposure days.  On 

these 13 days, the readings were below the lowest concentration on the standard curve used to 

calibrate the control chamber Miran 1A (1 g BGVC/m3).  Daily results are provided in Appendix 

E-5.  Concentrations of BGVC in room air were below the concentration of the lowest standard 

used to calibrate the Miran 1A (1 g/m3; Appendix E-6). 
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Table E-4.  Summary of BGVC Vapor Concentrationsa 

Target 
g BGVC/m3  

Achieved Concentrations, 
g BGVC/m3  Percent of Target 

  0  < 1b  NA 

  2    2.0 ± 0.07  101 

10  10.1 ± 0.34  101 

20  20.3 ± 0.74  101 
aResults are the mean ± SD of vapor concentrations obtained in 518 
exposure days (combined days for males and females). 

bConcentrations of “zero” were obtained on all but 13 exposure days.  
On these 13 days, the readings were below the lowest concentration 
on the standard curve used to calibrate the control chamber Miran 1A 
(1 g BGVC/m3). 

 

The overall average of the daily percent nominal usage was 98% ± 6%, indicating 

excellent agreement between anticipated and actual BGVC usage. 

Chamber Distribution Evaluation During Exposures.  During the second week of exposures, the 

uniformity of vapor distribution was re-evaluated to determine the distribution in the presence of 

the test animals.  The spatial variations measured in Chambers 2 (2 g/m3), 3 (10 g/m3), and 4 (20 

g/m3) were 0.49%, 0.59%, and 5.39%, respectively.  These results indicated the vapor was 

distributed evenly within each of the chambers. 

Concentration of Test Substance in the Exposure Room.  Concentration of the test substance in 

the exposure room was determined periodically during the study (at approximately 60-day 

intervals) using a Miran 1A infrared spectrometer operated using the same settings as used to 

monitor the low-level exposure chamber.  The readings obtained were below the lowest 

concentration on the standard curve used to calibrate the control chamber Miran 1A (1 g 

BGVC/m3). 

Gas Chromatographic Profiles of BGVC Exposure Atmospheres 

Gas chromatographic profiles were obtained from each exposure chamber weekly to 

assess whether the animals were exposed to the relative amounts of the same 18 major 

components throughout the study.  The peak areas of the 18 major components were summed to 

provide a “total peak area” for those components.  The peak area of each of the components was 
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divided by the total peak area for the components to obtain a relative peak area (in percent) for 

each of the components.  These were compared to the reference values provided by EMBSI.  

Profiles remained acceptably constant throughout the study.  Results are provided in Appendix F. 

Environmental Data 

Results of analyses of the chamber environment are provided in Appendix G. 
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APPENDIX G 

ENVIRONMENTAL DATA 

(Light, Sound, Temperature, Relative Humidity and Air Flow) 
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BGVC  Protocol No. FY01-027

Summary of Exhaust Flow Data (Liters Per Minute)
Chamber 1 (Control)

Month Year Mean SD Max* Min*
August 2001 452 14 477 435

September 2001 451 5 461 438
October 2001 459 14 499 436

November 2001 449 11 465 423
December 2001 450 3 455 445
January 2002 444 10 462 427
February 2002 450 20 504 419

March 2002 457 24 499 407
April 2002 453 6 462 438
May 2002 466 9 483 451
June 2002 461 11 482 440
July 2002 450 6 464 434

August 2002 448 7 463 437
September 2002 445 15 471 416

October 2002 438 7 448 423
November 2002 442 8 455 426
December 2002 440 10 463 421
January 2003 445 7 459 432
February 2003 454 10 468 430

March 2003 442 11 459 413
April 2003 451 20 484 412
May 2003 437 10 456 423
June 2003 438 11 454 412
July 2003 437 13 460 411

August 2003 442 18 466 401

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Relative Humidity Data (%RH)
Chamber 1 (Control)

Month Year Mean SD Max* Min*
August 2001 66 8 75 54

September 2001 68 3 74 61
October 2001 56 11 75 39

November 2001 55 7 68 43
December 2001 49 6 68 41
January 2002 48 5 56 37
February 2002 44 5 53 29

March 2002 41 5 50 28
April 2002 46 8 70 32
May 2002 58 10 76 39
June 2002 65 6 77 54
July 2002 67 3 75 63

August 2002 65 4 73 58
September 2002 68 11 98 55

October 2002 53 5 63 47
November 2002 42 7 59 34
December 2002 40 4 49 34
January 2003 38 4 46 31
February 2003 42 5 53 33

March 2003 40 6 51 31
April 2003 35 5 42 26
May 2003 46 11 61 29
June 2003 58 7 78 48
July 2003 58 5 74 52

August 2003 56 6 64 46

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Temperature Data (oC)
Chamber 1 (Control)

Month Year Mean SD Max* Min*
August 2001 22 1 23 21

September 2001 22 0 23 21
October 2001 22 1 23 21

November 2001 22 0 23 22
December 2001 23 0 23 22
January 2002 22 0 23 22
February 2002 23 1 24 22

March 2002 22 1 24 21
April 2002 23 1 24 21
May 2002 22 1 24 21
June 2002 23 0 24 22
July 2002 23 0 24 22

August 2002 23 0 23 22
September 2002 23 1 24 21

October 2002 23 1 24 21
November 2002 22 1 23 21
December 2002 22 0 23 21
January 2003 23 0 23 22
February 2003 22 0 23 22

March 2003 22 0 24 22
April 2003 22 1 23 21
May 2003 22 0 23 22
June 2003 22 1 23 21
July 2003 22 0 23 22

August 2003 22 1 23 21

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Exhaust Flow Data (Liters Per Minute)
Chamber 2 (2g/m3)

Month Year Mean SD Max* Min*
August 2001 452 17 476 429

September 2001 479 13 506 457
October 2001 469 18 502 443

November 2001 456 14 492 440
December 2001 478 9 501 468
January 2002 478 17 506 441
February 2002 444 18 481 410

March 2002 437 15 465 378
April 2002 444 13 467 417
May 2002 462 12 486 440
June 2002 448 10 477 434
July 2002 439 10 461 415

August 2002 454 19 484 421
September 2002 439 13 464 417

October 2002 447 16 472 424
November 2002 451 16 484 424
December 2002 467 14 480 430
January 2003 459 21 492 427
February 2003 444 13 468 426

March 2003 433 11 448 401
April 2003 439 15 468 401
May 2003 453 17 475 418
June 2003 442 18 465 410
July 2003 462 12 477 438

August 2003 447 21 480 411

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Relative Humidity Data (%RH)
Chamber 2 (2g/m3)

Month Year Mean SD Max* Min*
August 2001 55 7 70 47

September 2001 58 5 70 51
October 2001 46 11 66 31

November 2001 45 7 54 30
December 2001 35 6 49 26
January 2002 38 4 47 28
February 2002 36 8 53 19

March 2002 30 4 38 24
April 2002 34 7 54 21
May 2002 51 7 61 33
June 2002 56 5 65 48
July 2002 62 4 71 55

August 2002 58 4 69 52
September 2002 57 4 68 50

October 2002 48 4 56 40
November 2002 38 7 55 29
December 2002 34 6 53 24
January 2003 31 5 38 20
February 2003 33 6 45 21

March 2003 33 6 44 23
April 2003 27 4 35 19
May 2003 38 13 54 19
June 2003 45 6 56 34
July 2003 47 3 52 42

August 2003 47 6 55 37

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Temperature Data (oC)
Chamber 2 (2g/m3)

Month Year Mean SD Max* Min*
August 2001 23 0 23 22

September 2001 22 0 22 21
October 2001 22 1 23 21

November 2001 22 0 23 22
December 2001 22 0 23 21
January 2002 22 1 23 20
February 2002 22 1 24 19

March 2002 22 1 23 21
April 2002 23 0 24 22
May 2002 22 1 23 21
June 2002 22 1 23 21
July 2002 22 1 23 15

August 2002 22 0 23 21
September 2002 22 0 23 21

October 2002 22 1 24 21
November 2002 22 0 23 21
December 2002 22 0 23 21
January 2003 22 0 23 22
February 2003 22 0 23 22

March 2003 22 0 23 21
April 2003 22 0 23 21
May 2003 22 0 23 22
June 2003 22 0 23 21
July 2003 22 0 23 21

August 2003 22 1 23 21

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Exhaust Flow Data (Liters Per Minute)
Chamber 3 (10g/m3)

Month Year Mean SD *Max *Min
August 2001 457 17 501 435

September 2001 476 8 497 464
October 2001 478 14 508 455

November 2001 469 15 493 439
December 2001 462 4 472 453
January 2002 451 8 464 438
February 2002 446 16 477 412

March 2002 448 21 481 405
April 2002 462 12 487 436
May 2002 458 17 506 425
June 2002 455 13 487 428
July 2002 462 11 480 439

August 2002 473 16 499 441
September 2002 446 18 500 422

October 2002 457 14 484 428
November 2002 463 13 488 428
December 2002 466 22 483 391
January 2003 461 12 484 422
February 2003 459 13 476 428

March 2003 457 15 487 436
April 2003 452 17 477 413
May 2003 455 12 480 428
June 2003 449 21 474 398
July 2003 441 18 462 402

August 2003 435 22 466 394

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Relative Humidity Data (%RH)
Chamber 3 (10g/m3)

Month Year Mean SD Max* Min*
August 2001 55 5 61 47

September 2001 60 3 65 55
October 2001 49 13 70 33

November 2001 48 11 76 32
December 2001 41 11 66 28
January 2002 43 8 62 31
February 2002 36 6 48 18

March 2002 35 5 47 27
April 2002 38 7 59 28
May 2002 53 11 72 27
June 2002 64 6 78 55
July 2002 63 3 69 57

August 2002 63 6 76 54
September 2002 63 3 72 58

October 2002 56 6 72 49
November 2002 42 7 58 32
December 2002 40 6 51 29
January 2003 43 6 51 31
February 2003 44 7 63 32

March 2003 43 6 58 34
April 2003 37 4 48 30
May 2003 50 9 62 33
June 2003 57 7 65 43
July 2003 59 3 64 53

August 2003 56 5 64 48

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Temperature Data (oC)
Chamber 3 (10g/m3)

Month Year Mean SD Max* Min*
August 2001 23 0 23 22

September 2001 22 1 23 21
October 2001 22 1 23 21

November 2001 22 0 23 21
December 2001 22 0 23 21
January 2002 22 1 23 21
February 2002 22 1 23 21

March 2002 22 1 23 21
April 2002 23 1 24 21
May 2002 22 1 24 21
June 2002 22 1 24 21
July 2002 22 1 23 21

August 2002 22 0 23 21
September 2002 22 1 23 21

October 2002 22 1 23 21
November 2002 22 1 23 20
December 2002 22 1 23 21
January 2003 22 0 23 21
February 2003 22 0 22 21

March 2003 22 1 23 21
April 2003 22 0 23 21
May 2003 22 0 22 21
June 2003 22 0 23 21
July 2003 22 0 23 21

August 2003 22 1 23 21

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Exhaust Flow Data (Liters Per Minute)
Chamber 4 (20g/m3)

Month Year Mean SD Max* Min*
August 2001 475 5 488 467

September 2001 489 10 517 472
October 2001 478 16 519 449

November 2001 472 19 513 430
December 2001 454 10 466 420
January 2002 451 8 466 430
February 2002 438 21 489 388

March 2002 449 18 469 376
April 2002 453 12 485 436
May 2002 440 14 480 419
June 2002 451 15 479 421
July 2002 449 13 468 425

August 2002 466 17 490 435
September 2002 442 20 484 396

October 2002 446 21 467 394
November 2002 442 13 475 412
December 2002 439 17 466 409
January 2003 443 12 464 425
February 2003 442 17 477 420

March 2003 447 17 479 415
April 2003 418 20 459 371
May 2003 418 22 458 371
June 2003 420 15 460 400
July 2003 418 22 451 357

August 2003 433 17 455 405

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Relative Humidity Data (%RH)
Chamber 4 (20g/m3)

Month Year Mean SD Max* Min*
August 2001 60 8 73 49

September 2001 60 7 73 49
October 2001 49 10 65 28

November 2001 47 11 66 30
December 2001 39 9 59 27
January 2002 44 12 65 24
February 2002 39 11 71 22

March 2002 32 6 51 24
April 2002 39 7 60 30
May 2002 56 10 73 39
June 2002 61 7 82 50
July 2002 66 6 79 56

August 2002 63 5 72 55
September 2002 66 7 78 58

October 2002 53 6 72 45
November 2002 40 6 55 30
December 2002 38 5 47 25
January 2003 41 4 48 33
February 2003 43 10 66 24

March 2003 38 9 53 26
April 2003 37 4 47 31
May 2003 49 11 68 31
June 2003 55 6 65 42
July 2003 55 4 65 49

August 2003 55 7 64 45

*Max and Min of daily averages
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BGVC  Protocol No. FY01-027

Summary of Temperature Data (oC)
Chamber 4 (20g/m3)

Month Year Mean SD Max* Min*
August 2001 22 1 23 21

September 2001 22 1 23 21
October 2001 22 0 23 21

November 2001 22 0 23 21
December 2001 22 0 22 21
January 2002 21 0 22 21
February 2002 22 1 23 21

March 2002 22 1 23 20
April 2002 22 0 23 21
May 2002 22 0 23 21
June 2002 22 0 23 21
July 2002 19 0 20 18

August 2002 22 0 23 21
September 2002 22 1 23 21

October 2002 22 1 23 20
November 2002 22 1 23 21
December 2002 22 1 23 21
January 2003 22 1 23 21
February 2003 22 0 22 21

March 2003 22 0 23 21
April 2003 22 1 23 21
May 2003 22 1 23 21
June 2003 22 0 22 20
July 2003 19 0 20 19

August 2003 21 0 22 21

*Max and Min of daily averages
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APPENDIX H 

INDIVIDUAL ANIMAL DISPOSITION 
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K-1     Absolute Organ Weights, Male and Female, Final Sacrifice 

K-2     Percent Organ-to-Body Weight, Male and Female, Final Sacrifice 

K-3     Percent Organ-to-Brain Weight, Male and Female, Final Sacrifice 

K-4     Absolute Organ Weights, Male and Female, Euthanized Rats 
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211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

K-6     Percent Organ-to-Brain Weight, Male and Female, Euthanized Rats 
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

May 2010 

L-1 

APPENDIX L 

DIFFERENTIAL CELL COUNTS AND 
WHITE BLOOD CELL COUNT ESTIMATES 

 

L-1     12-Month Males 

L-2     12-Month Females 

L-3     18-Month Males 

L-4     18-Month Females 

L-5     24-Month Males 

L-6     24-Month Females 



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

 

L-1     12-Month Males 

 

Due to blood sampling difficulties, no blood smear was obtained 
for the following males:  I011 and L321. 

L-2



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

N
E

U
TR

O
-

P
H

IL
S

 (%
)

B
A

N
D

 
N

E
U

TR
O

-
P

H
IL

S
 (%

)

LY
M

P
H

O
-

C
Y

TE
S

 
(%

)

M
O

N
O

-
C

Y
TE

S
 

(%
)

E
O

S
IN

O
-

P
H

IL
S

 (%
)

B
A

S
O

-
P

H
IL

S
 (%

)

A
TY

P
IC

A
L 

LY
M

P
H

S
 

(%
)

B
LA

S
TS

 
(%

)

N
U

C
LE

A
-

TE
D

 R
B

C
 

(#
/1

00
 

W
B

C
)

W
B

C
 

E
S

TI
M

A
TE

  
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
N

E
U

TR
O

P
H

IL
S

 
(n

X
10

3  c
el

ls
/µ

l)

C
O

N
TR

O
L

I0
01

-6
86

9
32

0
66

1
1

0
0

0
0

10
.0

3.
2

C
O

N
TR

O
L

I0
02

-6
86

9
27

0
64

7
2

0
0

0
2

8.
4

2.
3

C
O

N
TR

O
L

I0
03

-6
86

9
32

0
60

6
2

0
0

0
2

12
.4

4.
0

C
O

N
TR

O
L

I0
04

-6
86

9
46

0
51

2
1

0
0

0
0

13
.2

6.
1

C
O

N
TR

O
L

I0
05

-6
86

9
45

0
45

6
4

0
0

0
0

13
.3

6.
0

C
O

N
TR

O
L

I0
06

-6
86

9
46

0
44

7
3

0
0

0
0

12
.4

5.
7

C
O

N
TR

O
L

I0
07

-6
86

9
34

0
54

9
3

0
0

0
0

12
.0

4.
1

C
O

N
TR

O
L

I0
08

-6
86

9
36

0
51

9
4

0
0

0
0

22
.0

7.
9

C
O

N
TR

O
L

I0
09

-6
86

9
32

0
60

3
5

0
0

0
0

10
.0

3.
2

C
O

N
TR

O
L

I0
10

-6
86

9
47

0
40

8
4

0
1

0
1

14
.0

6.
6

C
O

N
TR

O
L

I0
12

-6
86

9
31

0
61

6
2

0
0

0
0

7.
5

2.
3

C
O

N
TR

O
L

I0
13

-6
86

9
28

0
68

3
1

0
0

0
2

12
.0

3.
4

C
O

N
TR

O
L

I0
14

-6
86

9
63

0
30

5
1

0
1

0
0

22
.8

14
.4

C
O

N
TR

O
L

I0
15

-6
86

9
25

0
66

5
4

0
0

0
0

7.
6

1.
9

C
O

N
TR

O
L

I0
16

-6
86

9
29

0
61

6
4

0
0

0
1

9.
0

2.
6

C
O

N
TR

O
L

I0
17

-6
86

9
23

0
67

6
4

0
0

0
0

11
.6

2.
7

C
O

N
TR

O
L

I0
18

-6
86

9
46

0
46

7
1

0
0

0
0

11
.6

5.
3

C
O

N
TR

O
L

I0
19

-6
86

9
57

0
42

0
1

0
0

0
1

16
.6

9.
5

C
O

N
TR

O
L

I0
20

-6
86

9
32

0
63

2
3

0
0

0
0

15
.2

4.
9

C
O

N
TR

O
L

I0
21

-6
86

9
34

0
63

1
2

0
0

0
0

17
.2

5.
8

C
O

N
TR

O
L

I0
22

-6
86

9
39

0
56

5
0

0
0

0
1

14
.0

5.
5

C
O

N
TR

O
L

I0
23

-6
86

9
39

0
54

5
2

0
0

0
1

10
.4

4.
1

C
O

N
TR

O
L

I0
24

-6
86

9
46

0
47

6
1

0
0

0
0

16
.0

7.
4

C
O

N
TR

O
L

I0
25

-6
86

9
42

0
56

1
1

0
0

0
1

15
.6

6.
6

1 
of

 1
2

Study Number FY01-027

L-3



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

C
O

N
TR

O
L

I0
01

-6
86

9
C

O
N

TR
O

L
I0

02
-6

86
9

C
O

N
TR

O
L

I0
03

-6
86

9
C

O
N

TR
O

L
I0

04
-6

86
9

C
O

N
TR

O
L

I0
05

-6
86

9
C

O
N

TR
O

L
I0

06
-6

86
9

C
O

N
TR

O
L

I0
07

-6
86

9
C

O
N

TR
O

L
I0

08
-6

86
9

C
O

N
TR

O
L

I0
09

-6
86

9
C

O
N

TR
O

L
I0

10
-6

86
9

C
O

N
TR

O
L

I0
12

-6
86

9
C

O
N

TR
O

L
I0

13
-6

86
9

C
O

N
TR

O
L

I0
14

-6
86

9
C

O
N

TR
O

L
I0

15
-6

86
9

C
O

N
TR

O
L

I0
16

-6
86

9
C

O
N

TR
O

L
I0

17
-6

86
9

C
O

N
TR

O
L

I0
18

-6
86

9
C

O
N

TR
O

L
I0

19
-6

86
9

C
O

N
TR

O
L

I0
20

-6
86

9
C

O
N

TR
O

L
I0

21
-6

86
9

C
O

N
TR

O
L

I0
22

-6
86

9
C

O
N

TR
O

L
I0

23
-6

86
9

C
O

N
TR

O
L

I0
24

-6
86

9
C

O
N

TR
O

L
I0

25
-6

86
9

A
B

S
O

LU
TE

 
B

A
N

D
 

N
E

U
TR

O
P

H
IL

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
LY

M
P

H
O

C
Y

TE
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
M

O
N

O
C

Y
TE

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
E

O
S

IN
O

P
H

IL
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
B

A
S

O
P

H
IL

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
A

TY
P

IC
A

L 
LY

M
P

H
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
B

LA
S

TS
 

(n
X

10
3  c

el
ls

/µ
l)

P
O

LY
C

H
R

O
-

M
A

S
IA

   
   

(1
+ 

- 4
+)

A
N

IS
O

-
C

Y
TO

S
IS

  
(0

 - 
4+

)

0.
0

6.
6

0.
1

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

5.
4

0.
6

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

7.
4

0.
7

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

6.
7

0.
3

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

6.
0

0.
8

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

5.
5

0.
9

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

6.
5

1.
1

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

11
.2

2.
0

0.
9

0.
0

0.
0

0.
0

1+
0

0.
0

6.
0

0.
3

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

5.
6

1.
1

0.
6

0.
0

0.
1

0.
0

1+
0

0.
0

4.
6

0.
5

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

8.
2

0.
4

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

6.
8

1.
1

0.
2

0.
0

0.
2

0.
0

1+
0

0.
0

5.
0

0.
4

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

5.
5

0.
5

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

7.
8

0.
7

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

5.
3

0.
8

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

7.
0

0.
0

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

9.
6

0.
3

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

10
.8

0.
2

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

7.
8

0.
7

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

5.
6

0.
5

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

7.
5

1.
0

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

8.
7

0.
2

0.
2

0.
0

0.
0

0.
0

1+
0

2 
of

 1
2

Study Number FY01-027

L-4



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

C
O

N
TR

O
L

I0
01

-6
86

9
C

O
N

TR
O

L
I0

02
-6

86
9

C
O

N
TR

O
L

I0
03

-6
86

9
C

O
N

TR
O

L
I0

04
-6

86
9

C
O

N
TR

O
L

I0
05

-6
86

9
C

O
N

TR
O

L
I0

06
-6

86
9

C
O

N
TR

O
L

I0
07

-6
86

9
C

O
N

TR
O

L
I0

08
-6

86
9

C
O

N
TR

O
L

I0
09

-6
86

9
C

O
N

TR
O

L
I0

10
-6

86
9

C
O

N
TR

O
L

I0
12

-6
86

9
C

O
N

TR
O

L
I0

13
-6

86
9

C
O

N
TR

O
L

I0
14

-6
86

9
C

O
N

TR
O

L
I0

15
-6

86
9

C
O

N
TR

O
L

I0
16

-6
86

9
C

O
N

TR
O

L
I0

17
-6

86
9

C
O

N
TR

O
L

I0
18

-6
86

9
C

O
N

TR
O

L
I0

19
-6

86
9

C
O

N
TR

O
L

I0
20

-6
86

9
C

O
N

TR
O

L
I0

21
-6

86
9

C
O

N
TR

O
L

I0
22

-6
86

9
C

O
N

TR
O

L
I0

23
-6

86
9

C
O

N
TR

O
L

I0
24

-6
86

9
C

O
N

TR
O

L
I0

25
-6

86
9

P
la

te
le

t 
E

st
im

at
e 

(a
de

qu
at

e,
 

in
cr

ea
se

d,
 

de
cr

ea
se

d)
C

om
m

en
ts

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

3 
of

 1
2

Study Number FY01-027

L-5



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

N
E

U
TR

O
-

P
H

IL
S

 (%
)

B
A

N
D

 
N

E
U

TR
O

-
P

H
IL

S
 (%

)

LY
M

P
H

O
-

C
Y

TE
S

 
(%

)

M
O

N
O

-
C

Y
TE

S
 

(%
)

E
O

S
IN

O
-

P
H

IL
S

 (%
)

B
A

S
O

-
P

H
IL

S
 (%

)

A
TY

P
IC

A
L 

LY
M

P
H

S
 

(%
)

B
LA

S
TS

 
(%

)

N
U

C
LE

A
-

TE
D

 R
B

C
 

(#
/1

00
 

W
B

C
)

W
B

C
 

E
S

TI
M

A
TE

  
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
N

E
U

TR
O

P
H

IL
S

 
(n

X
10

3  c
el

ls
/µ

l)

C
O

N
TR

O
L

I0
26

-6
86

9
35

0
54

9
2

0
0

0
1

8.
0

2.
8

C
O

N
TR

O
L

I0
27

-6
86

9
31

0
63

4
2

0
0

0
0

12
.0

3.
7

C
O

N
TR

O
L

I0
28

-6
86

9
32

0
58

6
4

0
0

0
0

14
.8

4.
7

C
O

N
TR

O
L

I0
29

-6
86

9
38

0
59

1
2

0
0

0
1

7.
6

2.
9

C
O

N
TR

O
L

I0
30

-6
86

9
41

0
52

3
4

0
0

0
0

9.
6

3.
9

C
O

N
TR

O
L

I0
31

-6
86

9
30

0
63

5
2

0
0

0
2

8.
0

2.
4

C
O

N
TR

O
L

I0
32

-6
86

9
29

0
67

1
3

0
0

0
0

9.
0

2.
6

C
O

N
TR

O
L

I0
33

-6
86

9
60

0
33

7
0

0
0

0
2

19
.6

11
.8

C
O

N
TR

O
L

I0
34

-6
86

9
46

0
46

5
3

0
0

0
1

16
.0

7.
4

C
O

N
TR

O
L

I0
35

-6
86

9
31

0
63

3
3

0
0

0
1

10
.0

3.
1

C
O

N
TR

O
L

I0
36

-6
86

9
34

0
64

1
1

0
0

0
2

12
.0

4.
1

C
O

N
TR

O
L

I0
37

-6
86

9
41

0
52

6
1

0
0

0
0

9.
2

3.
8

C
O

N
TR

O
L

I0
38

-6
86

9
32

0
64

1
3

0
0

0
0

8.
0

2.
6

C
O

N
TR

O
L

I0
39

-6
86

9
27

0
72

1
0

0
0

0
0

10
.0

2.
7

C
O

N
TR

O
L

I0
40

-6
86

9
35

0
57

5
3

0
0

0
0

11
.6

4.
1

C
O

N
TR

O
L

I0
41

-6
86

9
39

0
56

3
2

0
0

0
0

15
.6

6.
1

C
O

N
TR

O
L

I0
42

-6
86

9
39

0
56

0
5

0
0

0
1

11
.5

4.
5

C
O

N
TR

O
L

I0
43

-6
86

9
40

0
53

2
5

0
0

0
0

10
.0

4.
0

C
O

N
TR

O
L

I0
44

-6
86

9
50

0
46

4
0

0
0

0
0

16
.8

8.
4

C
O

N
TR

O
L

I0
45

-6
86

9
28

0
65

4
3

0
0

0
2

8.
8

2.
5

C
O

N
TR

O
L

I0
46

-6
86

9
50

0
45

4
1

0
0

0
1

16
.0

8.
0

C
O

N
TR

O
L

I0
47

-6
86

9
34

0
62

2
2

0
0

0
0

8.
8

3.
0

C
O

N
TR

O
L

I0
48

-6
86

9
33

0
62

1
4

0
0

0
1

12
.6

4.
2

C
O

N
TR

O
L

I0
49

-6
86

9
28

0
66

5
1

0
0

0
0

13
.6

3.
8

C
O

N
TR

O
L

I0
50

-6
86

9
32

0
60

6
2

0
0

0
0

13
.6

4.
4

4 
of

 1
2

Study Number FY01-027

L-6



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

C
O

N
TR

O
L

I0
26

-6
86

9
C

O
N

TR
O

L
I0

27
-6

86
9

C
O

N
TR

O
L

I0
28

-6
86

9
C

O
N

TR
O

L
I0

29
-6

86
9

C
O

N
TR

O
L

I0
30

-6
86

9
C

O
N

TR
O

L
I0

31
-6

86
9

C
O

N
TR

O
L

I0
32

-6
86

9
C

O
N

TR
O

L
I0

33
-6

86
9

C
O

N
TR

O
L

I0
34

-6
86

9
C

O
N

TR
O

L
I0

35
-6

86
9

C
O

N
TR

O
L

I0
36

-6
86

9
C

O
N

TR
O

L
I0

37
-6

86
9

C
O

N
TR

O
L

I0
38

-6
86

9
C

O
N

TR
O

L
I0

39
-6

86
9

C
O

N
TR

O
L

I0
40

-6
86

9
C

O
N

TR
O

L
I0

41
-6

86
9

C
O

N
TR

O
L

I0
42

-6
86

9
C

O
N

TR
O

L
I0

43
-6

86
9

C
O

N
TR

O
L

I0
44

-6
86

9
C

O
N

TR
O

L
I0

45
-6

86
9

C
O

N
TR

O
L

I0
46

-6
86

9
C

O
N

TR
O

L
I0

47
-6

86
9

C
O

N
TR

O
L

I0
48

-6
86

9
C

O
N

TR
O

L
I0

49
-6

86
9

C
O

N
TR

O
L

I0
50

-6
86

9

A
B

S
O

LU
TE

 
B

A
N

D
 

N
E

U
TR

O
P

H
IL

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
LY

M
P

H
O

C
Y

TE
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
M

O
N

O
C

Y
TE

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
E

O
S

IN
O

P
H

IL
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
B

A
S

O
P

H
IL

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
A

TY
P

IC
A

L 
LY

M
P

H
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
B

LA
S

TS
 

(n
X

10
3  c

el
ls

/µ
l)

P
O

LY
C

H
R

O
-

M
A

S
IA

   
   

(1
+ 

- 4
+)

A
N

IS
O

-
C

Y
TO

S
IS

  
(0

 - 
4+

)

0.
0

4.
3

0.
7

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

7.
6

0.
5

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

8.
6

0.
9

0.
6

0.
0

0.
0

0.
0

1+
0

0.
0

4.
5

0.
1

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

5.
0

0.
3

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

5.
0

0.
4

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

6.
0

0.
1

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

6.
5

1.
4

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

7.
4

0.
8

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

6.
3

0.
3

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

7.
7

0.
1

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

4.
8

0.
6

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

5.
1

0.
1

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

7.
2

0.
1

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

6.
6

0.
6

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

8.
7

0.
5

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

6.
4

0.
0

0.
6

0.
0

0.
0

0.
0

1+
0

0.
0

5.
3

0.
2

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

7.
7

0.
7

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

5.
7

0.
4

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

7.
2

0.
6

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

5.
5

0.
2

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

7.
8

0.
1

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

9.
0

0.
7

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

8.
2

0.
8

0.
3

0.
0

0.
0

0.
0

1+
0

5 
of

 1
2

Study Number FY01-027

L-7



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

C
O

N
TR

O
L

I0
26

-6
86

9
C

O
N

TR
O

L
I0

27
-6

86
9

C
O

N
TR

O
L

I0
28

-6
86

9
C

O
N

TR
O

L
I0

29
-6

86
9

C
O

N
TR

O
L

I0
30

-6
86

9
C

O
N

TR
O

L
I0

31
-6

86
9

C
O

N
TR

O
L

I0
32

-6
86

9
C

O
N

TR
O

L
I0

33
-6

86
9

C
O

N
TR

O
L

I0
34

-6
86

9
C

O
N

TR
O

L
I0

35
-6

86
9

C
O

N
TR

O
L

I0
36

-6
86

9
C

O
N

TR
O

L
I0

37
-6

86
9

C
O

N
TR

O
L

I0
38

-6
86

9
C

O
N

TR
O

L
I0

39
-6

86
9

C
O

N
TR

O
L

I0
40

-6
86

9
C

O
N

TR
O

L
I0

41
-6

86
9

C
O

N
TR

O
L

I0
42

-6
86

9
C

O
N

TR
O

L
I0

43
-6

86
9

C
O

N
TR

O
L

I0
44

-6
86

9
C

O
N

TR
O

L
I0

45
-6

86
9

C
O

N
TR

O
L

I0
46

-6
86

9
C

O
N

TR
O

L
I0

47
-6

86
9

C
O

N
TR

O
L

I0
48

-6
86

9
C

O
N

TR
O

L
I0

49
-6

86
9

C
O

N
TR

O
L

I0
50

-6
86

9

P
la

te
le

t 
E

st
im

at
e 

(a
de

qu
at

e,
 

in
cr

ea
se

d,
 

de
cr

ea
se

d)
C

om
m

en
ts

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e

6 
of

 1
2

Study Number FY01-027

L-8



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

N
E

U
TR

O
-

P
H

IL
S

 (%
)

B
A

N
D

 
N

E
U

TR
O

-
P

H
IL

S
 (%

)

LY
M

P
H

O
-

C
Y

TE
S

 
(%

)

M
O

N
O

-
C

Y
TE

S
 

(%
)

E
O

S
IN

O
-

P
H

IL
S

 (%
)

B
A

S
O

-
P

H
IL

S
 (%

)

A
TY

P
IC

A
L 

LY
M

P
H

S
 

(%
)

B
LA

S
TS

 
(%

)

N
U

C
LE

A
-

TE
D

 R
B

C
 

(#
/1

00
 

W
B

C
)

W
B

C
 

E
S

TI
M

A
TE

  
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
N

E
U

TR
O

P
H

IL
S

 
(n

X
10

3  c
el

ls
/µ

l)

H
IG

H
L3

01
-6

87
5

40
0

55
3

2
0

0
0

0
10

.8
4.

3
H

IG
H

L3
02

-6
87

5
37

0
57

4
2

0
0

0
0

4.
8

1.
8

H
IG

H
L3

03
-6

87
5

53
0

38
6

3
0

0
0

0
10

.0
5.

3
H

IG
H

L3
04

-6
87

5
26

0
67

3
4

0
0

0
0

7.
2

1.
9

H
IG

H
L3

05
-6

87
5

41
0

55
3

1
0

0
0

0
9.

6
3.

9
H

IG
H

L3
06

-6
87

5
19

0
75

6
0

0
0

0
0

6.
8

1.
3

H
IG

H
L3

07
-6

87
5

32
0

63
1

4
0

0
0

0
16

.8
5.

4
H

IG
H

L3
08

-6
87

5
41

0
52

4
3

0
0

0
0

8.
4

3.
4

H
IG

H
L3

09
-6

87
5

44
0

52
1

3
0

0
0

0
13

.2
5.

8
H

IG
H

L3
10

-6
87

5
44

0
51

4
1

0
0

0
0

11
.2

4.
9

H
IG

H
L3

11
-6

87
5

38
0

56
4

2
0

0
0

0
8.

4
3.

2
H

IG
H

L3
12

-6
87

5
48

0
43

7
2

0
0

0
0

14
.4

6.
9

H
IG

H
L3

13
-6

87
5

41
0

45
11

3
0

0
0

0
11

.2
4.

6
H

IG
H

L3
14

-6
87

5
50

0
37

7
6

0
0

0
0

26
.0

13
.0

H
IG

H
L3

15
-6

87
5

38
0

60
1

1
0

0
0

0
14

.0
5.

3
H

IG
H

L3
16

-6
87

5
31

0
60

7
2

0
0

0
0

16
.4

5.
1

H
IG

H
L3

17
-6

87
5

42
0

55
1

2
0

0
0

0
10

.4
4.

4
H

IG
H

L3
18

-6
87

5
37

0
57

3
3

0
0

0
1

15
.0

5.
6

H
IG

H
L3

19
-6

87
5

47
0

48
4

1
0

0
0

0
14

.8
7.

0
H

IG
H

L3
20

-6
87

5
39

0
56

3
2

0
0

0
0

14
.6

5.
7

H
IG

H
L3

22
-6

87
5

28
0

65
6

1
0

0
0

0
12

.0
3.

4
H

IG
H

L3
23

-6
87

5
43

0
48

6
3

0
0

0
0

18
.0

7.
7

H
IG

H
L3

24
-6

87
5

33
0

61
5

1
0

0
0

0
10

.0
3.

3
H

IG
H

L3
25

-6
87

5
42

0
50

6
2

0
0

0
2

8.
0

3.
4

H
IG

H
L3

26
-6

87
5

31
0

60
8

1
0

0
0

0
10

.8
3.

3

7 
of

 1
2

Study Number FY01-027

L-9



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

H
IG

H
L3

01
-6

87
5

H
IG

H
L3

02
-6

87
5

H
IG

H
L3

03
-6

87
5

H
IG

H
L3

04
-6

87
5

H
IG

H
L3

05
-6

87
5

H
IG

H
L3

06
-6

87
5

H
IG

H
L3

07
-6

87
5

H
IG

H
L3

08
-6

87
5

H
IG

H
L3

09
-6

87
5

H
IG

H
L3

10
-6

87
5

H
IG

H
L3

11
-6

87
5

H
IG

H
L3

12
-6

87
5

H
IG

H
L3

13
-6

87
5

H
IG

H
L3

14
-6

87
5

H
IG

H
L3

15
-6

87
5

H
IG

H
L3

16
-6

87
5

H
IG

H
L3

17
-6

87
5

H
IG

H
L3

18
-6

87
5

H
IG

H
L3

19
-6

87
5

H
IG

H
L3

20
-6

87
5

H
IG

H
L3

22
-6

87
5

H
IG

H
L3

23
-6

87
5

H
IG

H
L3

24
-6

87
5

H
IG

H
L3

25
-6

87
5

H
IG

H
L3

26
-6

87
5

A
B

S
O

LU
TE

 
B

A
N

D
 

N
E

U
TR

O
P

H
IL

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
LY

M
P

H
O

C
Y

TE
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
M

O
N

O
C

Y
TE

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
E

O
S

IN
O

P
H

IL
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
B

A
S

O
P

H
IL

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
A

TY
P

IC
A

L 
LY

M
P

H
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
B

LA
S

TS
 

(n
X

10
3  c

el
ls

/µ
l)

P
O

LY
C

H
R

O
-

M
A

S
IA

   
   

(1
+ 

- 4
+)

A
N

IS
O

-
C

Y
TO

S
IS

  
(0

 - 
4+

)

0.
0

5.
9

0.
3

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

2.
7

0.
2

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

3.
8

0.
6

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

4.
8

0.
2

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

5.
3

0.
3

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

5.
1

0.
4

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

10
.6

0.
2

0.
7

0.
0

0.
0

0.
0

1+
0

0.
0

4.
4

0.
3

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

6.
9

0.
1

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

5.
7

0.
4

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

4.
7

0.
3

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

6.
2

1.
0

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

5.
0

1.
2

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

9.
6

1.
8

1.
6

0.
0

0.
0

0.
0

1+
0

0.
0

8.
4

0.
1

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

9.
8

1.
1

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

5.
7

0.
1

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

8.
6

0.
5

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

7.
1

0.
6

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

8.
2

0.
4

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

7.
8

0.
7

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

8.
6

1.
1

0.
5

0.
0

0.
0

0.
0

1+
0

0.
0

6.
1

0.
5

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

4.
0

0.
5

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

6.
5

0.
9

0.
1

0.
0

0.
0

0.
0

1+
0

8 
of

 1
2

Study Number FY01-027

L-10



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

H
IG

H
L3

01
-6

87
5

H
IG

H
L3

02
-6

87
5

H
IG

H
L3

03
-6

87
5

H
IG

H
L3

04
-6

87
5

H
IG

H
L3

05
-6

87
5

H
IG

H
L3

06
-6

87
5

H
IG

H
L3

07
-6

87
5

H
IG

H
L3

08
-6

87
5

H
IG

H
L3

09
-6

87
5

H
IG

H
L3

10
-6

87
5

H
IG

H
L3

11
-6

87
5

H
IG

H
L3

12
-6

87
5

H
IG

H
L3

13
-6

87
5

H
IG

H
L3

14
-6

87
5

H
IG

H
L3

15
-6

87
5

H
IG

H
L3

16
-6

87
5

H
IG

H
L3

17
-6

87
5

H
IG

H
L3

18
-6

87
5

H
IG

H
L3

19
-6

87
5

H
IG

H
L3

20
-6

87
5

H
IG

H
L3

22
-6

87
5

H
IG

H
L3

23
-6

87
5

H
IG

H
L3

24
-6

87
5

H
IG

H
L3

25
-6

87
5

H
IG

H
L3

26
-6

87
5

P
la

te
le

t 
E

st
im

at
e 

(a
de

qu
at

e,
 

in
cr

ea
se

d,
 

de
cr

ea
se

d)
C

om
m

en
ts

A
de

qu
at

e
D

ec
re

as
ed

S
lid

e 
ex

hi
bi

ts
 v

is
ib

le
 m

ac
ro

-fi
br

in
 c

lu
m

ps
. D

ec
re

as
ed

 p
la

te
le

ts
 m

os
t l

ik
el

y 
du

e 
to

 c
ol

le
ct

io
n 

pr
ob

le
m

s.
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

9 
of

 1
2

Study Number FY01-027

L-11



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

N
E

U
TR

O
-

P
H

IL
S

 (%
)

B
A

N
D

 
N

E
U

TR
O

-
P

H
IL

S
 (%

)

LY
M

P
H

O
-

C
Y

TE
S

 
(%

)

M
O

N
O

-
C

Y
TE

S
 

(%
)

E
O

S
IN

O
-

P
H

IL
S

 (%
)

B
A

S
O

-
P

H
IL

S
 (%

)

A
TY

P
IC

A
L 

LY
M

P
H

S
 

(%
)

B
LA

S
TS

 
(%

)

N
U

C
LE

A
-

TE
D

 R
B

C
 

(#
/1

00
 

W
B

C
)

W
B

C
 

E
S

TI
M

A
TE

  
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
N

E
U

TR
O

P
H

IL
S

 
(n

X
10

3  c
el

ls
/µ

l)

H
IG

H
L3

27
-6

87
5

44
0

52
3

1
0

0
0

0
6.

8
3.

0
H

IG
H

L3
28

-6
87

5
51

0
45

3
1

0
0

0
0

8.
8

4.
5

H
IG

H
L3

29
-6

87
5

46
0

50
4

0
0

0
0

0
8.

4
3.

9
H

IG
H

L3
30

-6
87

5
50

0
43

4
3

0
0

0
0

7.
2

3.
6

H
IG

H
L3

31
-6

87
5

41
0

56
1

2
0

0
0

0
12

.0
4.

9
H

IG
H

L3
32

-6
87

5
45

0
50

5
0

0
0

0
1

11
.6

5.
2

H
IG

H
L3

33
-6

87
5

54
0

41
3

2
0

0
0

0
8.

0
4.

3
H

IG
H

L3
34

-6
87

5
49

0
45

5
1

0
0

0
0

10
.4

5.
1

H
IG

H
L3

35
-6

87
5

46
0

48
1

5
0

0
0

1
7.

2
3.

3
H

IG
H

L3
36

-6
87

5
47

0
51

1
1

0
0

0
1

10
.0

4.
7

H
IG

H
L3

37
-6

87
5

41
0

53
4

2
0

0
0

0
13

.2
5.

4
H

IG
H

L3
38

-6
87

5
29

0
64

6
1

0
0

0
0

12
.0

3.
5

H
IG

H
L3

39
-6

87
5

44
0

54
0

2
0

0
0

0
17

.6
7.

7
H

IG
H

L3
40

-6
87

5
43

0
53

3
1

0
0

0
0

20
.8

8.
9

H
IG

H
L3

41
-6

87
5

48
0

47
3

2
0

0
0

1
19

.2
9.

2
H

IG
H

L3
42

-6
87

5
40

0
54

5
1

0
0

0
1

10
.8

4.
3

H
IG

H
L3

43
-6

87
5

41
0

54
2

3
0

0
0

0
12

.4
5.

1
H

IG
H

L3
44

-6
87

5
45

0
46

7
2

0
0

0
0

12
.0

5.
4

H
IG

H
L3

45
-6

87
5

54
0

43
3

0
0

0
0

0
15

.2
8.

2
H

IG
H

L3
46

-6
87

5
31

0
62

4
3

0
0

0
0

11
.6

3.
6

H
IG

H
L3

47
-6

87
5

43
0

52
3

2
0

0
0

0
17

.6
7.

6
H

IG
H

L3
48

-6
87

5
26

0
70

4
0

0
0

0
0

20
.4

5.
3

H
IG

H
L3

49
-6

87
5

36
0

55
5

4
0

0
0

0
20

.0
7.

2
H

IG
H

L3
50

-6
87

5
41

0
53

2
4

0
0

0
0

9.
6

3.
9

10
 o

f 1
2

Study Number FY01-027

L-12



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

H
IG

H
L3

27
-6

87
5

H
IG

H
L3

28
-6

87
5

H
IG

H
L3

29
-6

87
5

H
IG

H
L3

30
-6

87
5

H
IG

H
L3

31
-6

87
5

H
IG

H
L3

32
-6

87
5

H
IG

H
L3

33
-6

87
5

H
IG

H
L3

34
-6

87
5

H
IG

H
L3

35
-6

87
5

H
IG

H
L3

36
-6

87
5

H
IG

H
L3

37
-6

87
5

H
IG

H
L3

38
-6

87
5

H
IG

H
L3

39
-6

87
5

H
IG

H
L3

40
-6

87
5

H
IG

H
L3

41
-6

87
5

H
IG

H
L3

42
-6

87
5

H
IG

H
L3

43
-6

87
5

H
IG

H
L3

44
-6

87
5

H
IG

H
L3

45
-6

87
5

H
IG

H
L3

46
-6

87
5

H
IG

H
L3

47
-6

87
5

H
IG

H
L3

48
-6

87
5

H
IG

H
L3

49
-6

87
5

H
IG

H
L3

50
-6

87
5

A
B

S
O

LU
TE

 
B

A
N

D
 

N
E

U
TR

O
P

H
IL

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
LY

M
P

H
O

C
Y

TE
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
M

O
N

O
C

Y
TE

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
E

O
S

IN
O

P
H

IL
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
B

A
S

O
P

H
IL

S
 

(n
X

10
3  c

el
ls

/µ
l)

A
B

S
O

LU
TE

 
A

TY
P

IC
A

L 
LY

M
P

H
S

 
(n

X
10

3  c
el

ls
/µ

l)

A
B

S
O

LU
TE

 
B

LA
S

TS
 

(n
X

10
3  c

el
ls

/µ
l)

P
O

LY
C

H
R

O
-

M
A

S
IA

   
   

(1
+ 

- 4
+)

A
N

IS
O

-
C

Y
TO

S
IS

  
(0

 - 
4+

)

0.
0

3.
5

0.
2

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

4.
0

0.
3

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

4.
2

0.
3

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

3.
1

0.
3

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

6.
7

0.
1

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

5.
8

0.
6

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

3.
3

0.
2

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

4.
7

0.
5

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

3.
5

0.
1

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

5.
1

0.
1

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

7.
0

0.
5

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

7.
7

0.
7

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

9.
5

0.
0

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

11
.0

0.
6

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

9.
0

0.
6

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

5.
8

0.
5

0.
1

0.
0

0.
0

0.
0

1+
0

0.
0

6.
7

0.
2

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

5.
5

0.
8

0.
2

0.
0

0.
0

0.
0

1+
0

0.
0

6.
5

0.
5

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

7.
2

0.
5

0.
3

0.
0

0.
0

0.
0

1+
0

0.
0

9.
2

0.
5

0.
4

0.
0

0.
0

0.
0

1+
0

0.
0

14
.3

0.
8

0.
0

0.
0

0.
0

0.
0

1+
0

0.
0

11
.0

1.
0

0.
8

0.
0

0.
0

0.
0

1+
0

0.
0

5.
1

0.
2

0.
4

0.
0

0.
0

0.
0

1+
0

11
 o

f 1
2

Study Number FY01-027

L-13



LR
R

I P
ro

to
co

l F
Y0

1-
02

7

 1
2 

M
on

th
 D

iff
er

en
tia

l C
el

l C
ou

nt
s 

fo
r M

al
es

G
R

O
U

P
A

N
IM

A
L

H
IG

H
L3

27
-6

87
5

H
IG

H
L3

28
-6

87
5

H
IG

H
L3

29
-6

87
5

H
IG

H
L3

30
-6

87
5

H
IG

H
L3

31
-6

87
5

H
IG

H
L3

32
-6

87
5

H
IG

H
L3

33
-6

87
5

H
IG

H
L3

34
-6

87
5

H
IG

H
L3

35
-6

87
5

H
IG

H
L3

36
-6

87
5

H
IG

H
L3

37
-6

87
5

H
IG

H
L3

38
-6

87
5

H
IG

H
L3

39
-6

87
5

H
IG

H
L3

40
-6

87
5

H
IG

H
L3

41
-6

87
5

H
IG

H
L3

42
-6

87
5

H
IG

H
L3

43
-6

87
5

H
IG

H
L3

44
-6

87
5

H
IG

H
L3

45
-6

87
5

H
IG

H
L3

46
-6

87
5

H
IG

H
L3

47
-6

87
5

H
IG

H
L3

48
-6

87
5

H
IG

H
L3

49
-6

87
5

H
IG

H
L3

50
-6

87
5

P
la

te
le

t 
E

st
im

at
e 

(a
de

qu
at

e,
 

in
cr

ea
se

d,
 

de
cr

ea
se

d)
C

om
m

en
ts

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

A
de

qu
at

e
A

de
qu

at
e

12
 o

f 1
2

Study Number FY01-027

L-14



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

L-2     12-Month Females 

 

Due to blood sampling difficulties, no blood smear was obtained 
for the following females:  I072, I074, L353, L355, L356, L358, 
L362, L371, L373, L378.  It was not possible to obtain white blood 
cell estimates for L372, L388, L391 because the samples had 
clotted. 
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

 

L-3     18-Month Males 

 

No blood smear was obtained from I011 and L321 because an 
adequate amount of blood was not obtained. 
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Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

 

L-4     18-Month Females 

 

No blood smear was obtained from I072 and L074 because an 
adequate amount of blood was not obtained. 
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M-3     Incidence Summary (with percentages) of Microscopic Observations 

M-87



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

Proliferative (including Neoplastic) Lesions 

M-88



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
1

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
L
u
n
g
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
-
 
C
a
p
i
l
l
a
r
y
 
I
n
v
o
l
v
e
m
e
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
1
 
 
 
 
 
1
4
 
 
 
 
 
1
4
 
 
 
 
 
1
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
2
%
 
 
 
 
2
8
%
 
 
 
 
2
8
%
 
 
 
 
2
8
%

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
-
 
I
n
v
a
s
i
v
e
 
I
n
v
o
l
v
e
m
e
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
 
 
 
 
 
 
9
 
 
 
 
 
1
1
 
 
 
 
 
1
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
0
%
 
 
 
 
1
8
%
 
 
 
 
2
2
%
 
 
 
 
3
0
%

 
 
 
 
A
l
v
e
o
l
a
r
 
E
p
i
t
h
e
l
i
a
l
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
3
 
 
 
 
 
 
6
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
6
%
 
 
 
 
1
2
%
 
 
 
 
 
6
%

 
 
 
 
N
-
C
a
r
c
i
n
o
m
a
 
M
e
t
a
s
t
a
t
i
c
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
B
-
A
d
e
n
o
m
a
,
 
B
r
o
n
c
h
i
o
l
a
r
/
A
l
v
e
o
l
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
T
r
a
c
h
e
a
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
B
r
o
n
c
h
i
a
l
 
(
T
B
L
N
)
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
5
 
 
 
 
 
2
6
 
 
 
 
 
2
4
 
 
 
 
 
4
5

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
1
 
 
 
 
 
 
7
 
 
 
 
 
 
2
 
 
 
 
 
1
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
4
%
 
 
 
 
2
7
%
 
 
 
 
 
8
%
 
 
 
 
2
7
%

 
T
h
y
r
o
i
d
 
g
l
a
n
d
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
7
 
 
 
 
 
5
0

 
 
 
 
B
-
A
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
7
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
M
-
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
7
%
 
 
 
 
 
0
%

 
 
 
 
B
-
A
d
e
n
o
m
a
,
 
C
-
c
e
l
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
4
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
7
%
 
 
 
 
1
5
%
 
 
 
 
 
4
%

 
 
 
 
M
-
C
a
r
c
i
n
o
m
a
,
 
C
-
c
e
l
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-89



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
2

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
P
a
r
a
t
h
y
r
o
i
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
7
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
B
-
A
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
o
r
t
a
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
E
s
o
p
h
a
g
u
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
L
a
r
y
n
x
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
-
F
i
b
r
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%

 
S
a
l
i
v
a
r
y
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
8
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
N
-
F
i
b
r
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
M
a
n
d
i
b
u
l
a
r
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
6
 
 
 
 
 
2
8
 
 
 
 
 
4
6

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
3
 
 
 
 
 
1
4
 
 
 
 
 
 
6
 
 
 
 
 
1
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
7
%
 
 
 
 
5
4
%
 
 
 
 
2
1
%
 
 
 
 
2
6
%

 
 
 
 
N
-
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
L
i
v
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
8
 
 
 
 
 
3
7
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
1
 
 
 
 
 
2
1
 
 
 
 
 
2
3
 
 
 
 
 
3
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
2
%
 
 
 
 
5
5
%
 
 
 
 
6
2
%
 
 
 
 
6
0
%

 
 
 
 
B
-
H
e
p
a
t
o
c
e
l
l
u
l
a
r
 
A
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
3
%
 
 
 
 
 
2
%

 
 
 
 
N
-
M
a
l
i
g
n
a
n
t
 
p
h
e
o
c
h
r
o
m
o
c
y
t
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-90



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
3

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
S
p
l
e
e
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
4
 
 
 
 
 
3
8
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
2
 
 
 
 
 
2
3
 
 
 
 
 
2
5
 
 
 
 
 
3
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
4
%
 
 
 
 
6
8
%
 
 
 
 
6
6
%
 
 
 
 
6
4
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
8
%
 
 
 
 
 
0
%

 
K
i
d
n
e
y
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 
 
 
 
 
 
7
 
 
 
 
 
 
7
 
 
 
 
 
 
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
%
 
 
 
 
1
4
%
 
 
 
 
1
4
%
 
 
 
 
1
8
%

 
 
 
 
B
-
A
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
4
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
8
%
 
 
 
 
 
0
%

 
 
 
 
M
-
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
6
%
 
 
 
 
 
0
%

 
 
 
 
B
-
L
i
p
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
6
%
 
 
 
 
 
0
%

 
 
 
 
M
-
M
e
s
e
n
c
h
y
m
a
l
 
t
u
m
o
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
H
e
a
r
t
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
 
 
 
 
 
 
8
 
 
 
 
 
 
5
 
 
 
 
 
1
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
8
%
 
 
 
 
2
8
%
 
 
 
 
2
0
%
 
 
 
 
2
0
%

 
 
 
 
M
-
S
c
h
w
a
n
n
o
m
a
,
 
i
n
t
r
a
m
u
r
a
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
S
t
o
m
a
c
h
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-91



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
4

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
C
e
c
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
1
1
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
U
r
i
n
a
r
y
 
b
l
a
d
d
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
7
 
 
 
 
 
2
3
 
 
 
 
 
4
9

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
9
%
 
 
 
 
 
0
%

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
4
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
1
5
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
D
u
o
d
e
n
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
7
 
 
 
 
 
2
3
 
 
 
 
 
5
0

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
B
-
L
e
i
o
m
y
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
9
%
 
 
 
 
 
0
%

 
J
e
j
u
n
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
 
 
 
 
 
2
3
 
 
 
 
 
2
3
 
 
 
 
 
4
6

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
9
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
1
3
%
 
 
 
 
 
0
%

 
I
l
e
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
 
 
 
 
 
2
6
 
 
 
 
 
2
0
 
 
 
 
 
4
6

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
1
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
5
%
 
 
 
 
 
0
%

 
C
o
l
o
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
7
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
1
3
%
 
 
 
 
 
0
%

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-92



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
5

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
P
a
n
c
r
e
a
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
7
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
 
 
 
M
-
M
e
s
o
t
h
e
l
i
o
m
a
 
M
a
l
i
g
n
a
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
1
3
%
 
 
 
 
 
0
%

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
7
%
 
 
 
 
 
0
%
 
 
 
 
 
6
%

 
 
 
 
B
-
I
s
l
e
t
 
c
e
l
l
 
a
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
R
e
c
t
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
6
 
 
 
 
 
2
4
 
 
 
 
 
4
8

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
A
d
r
e
n
a
l
 
g
l
a
n
d
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
9
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
B
-
P
h
e
o
c
h
r
o
m
o
c
y
t
o
m
a
 
B
e
n
i
g
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
 
 
 
 
 
 
2
 
 
 
 
 
 
8
 
 
 
 
 
 
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
0
%
 
 
 
 
 
7
%
 
 
 
 
3
1
%
 
 
 
 
1
8
%

 
 
 
 
M
-
P
h
e
o
c
h
r
o
m
o
c
y
t
o
m
a
 
M
a
l
i
g
n
a
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
3
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
5
 
 
 
 
 
 
5
 
 
 
 
 
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
1
7
%
 
 
 
 
1
9
%
 
 
 
 
2
2
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
P
r
o
s
t
a
t
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
8
%
 
 
 
 
 
0
%

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
1
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
E
p
i
d
i
d
y
m
i
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
7
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
M
-
M
e
s
o
t
h
e
l
i
o
m
a
 
M
a
l
i
g
n
a
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
1
2
%
 
 
 
 
 
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-93



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
6

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
S
e
m
i
n
a
l
 
v
e
s
i
c
l
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
0
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
1
0
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
 
 
 
M
-
M
e
s
o
t
h
e
l
i
o
m
a
 
M
a
l
i
g
n
a
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
1
2
%
 
 
 
 
 
0
%

 
M
e
s
e
n
t
e
r
i
c
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
8
 
 
 
 
 
2
5
 
 
 
 
 
2
1
 
 
 
 
 
4
7

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
0
 
 
 
 
 
1
3
 
 
 
 
 
 
7
 
 
 
 
 
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
2
%
 
 
 
 
5
2
%
 
 
 
 
3
3
%
 
 
 
 
2
3
%

 
 
 
 
N
-
M
e
s
o
t
h
e
l
i
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
5
%
 
 
 
 
 
0
%

 
T
e
s
t
e
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
B
-
A
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
8
 
 
 
 
 
4
6
 
 
 
 
 
5
0
 
 
 
 
 
4
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
6
%
 
 
 
 
9
4
%
 
 
 
1
0
0
%
 
 
 
 
9
8
%

 
 
 
 
M
-
M
e
s
o
t
h
e
l
i
o
m
a
 
M
a
l
i
g
n
a
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
4
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
8
%
 
 
 
 
 
0
%

 
S
c
i
a
t
i
c
 
n
e
r
v
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
M
u
s
c
l
e
,
 
s
k
e
l
e
t
a
l
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
F
-
S
q
u
a
m
o
u
s
 
C
e
l
l
 
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
-
F
i
b
r
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
B
-
F
i
b
r
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
M
a
m
m
a
r
y
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
7
 
 
 
 
 
2
3
 
 
 
 
 
2
2
 
 
 
 
 
4
0

 
 
 
 
B
-
F
i
b
r
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
%
 
 
 
 
1
3
%
 
 
 
 
 
0
%
 
 
 
 
 
5
%

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
%
 
 
 
 
 
9
%
 
 
 
 
 
0
%
 
 
 
 
 
8
%

 
 
 
 
M
-
F
i
b
r
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-94



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
7

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
S
k
i
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
B
-
B
a
s
a
l
 
c
e
l
l
 
A
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
M
-
B
a
s
a
l
 
C
e
l
l
 
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
-
S
q
u
a
m
o
u
s
 
C
e
l
l
 
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
-
F
i
b
r
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
B
-
K
e
r
a
t
o
a
c
a
n
t
h
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
1
0
%
 
 
 
 
1
2
%
 
 
 
 
 
0
%

 
 
 
 
B
-
F
i
b
r
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
 
 
 
B
-
M
a
m
m
a
r
y
 
f
i
b
r
o
a
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
F
-
M
a
m
m
a
r
y
 
a
d
e
n
o
c
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
F
-
Z
y
m
b
a
l
’
s
 
g
l
a
n
d
 
c
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
B
-
P
r
e
p
u
t
i
a
l
 
g
l
a
n
d
 
a
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
B
r
a
i
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
7
%
 
 
 
 
 
4
%
 
 
 
 
 
6
%

 
 
 
 
M
-
A
s
t
r
o
c
y
t
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
M
-
M
e
n
i
n
g
e
a
l
 
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-95



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
8

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
B
r
a
i
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
F
-
S
q
u
a
m
o
u
s
 
c
e
l
l
 
c
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
E
y
e
s
/
o
p
t
i
c
 
n
e
r
v
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
1
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
6
 
 
 
 
 
 
0
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
1
9
%
 
 
 
 
 
0
%
 
 
 
 
1
2
%

 
B
o
n
e
,
 
f
e
m
u
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
 
 
 
 
4
 
 
 
 
 
 
3
 
 
 
 
 
 
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
6
%
 
 
 
 
1
4
%
 
 
 
 
1
3
%
 
 
 
 
1
6
%

 
S
p
i
n
a
l
 
c
o
r
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
1
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
2
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
-
S
q
u
a
m
o
u
s
 
C
e
l
l
 
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
3
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
-
S
q
u
a
m
o
u
s
 
C
e
l
l
 
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
6
%

 
 
 
 
M
-
O
s
t
e
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
4
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
M
-
S
q
u
a
m
o
u
s
 
C
e
l
l
 
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
6
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-96



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
9

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
4
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0

 
 
 
 
M
-
O
s
t
e
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
M
e
d
i
a
s
t
i
n
a
l
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
 
 
 
 
 
2
6
 
 
 
 
 
2
4
 
 
 
 
 
4
7

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
3
 
 
 
 
 
 
9
 
 
 
 
 
 
4
 
 
 
 
 
1
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
8
%
 
 
 
 
3
5
%
 
 
 
 
1
7
%
 
 
 
 
3
0
%

 
P
i
t
u
i
t
a
r
y
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
3
 
 
 
 
 
3
2
 
 
 
 
 
5
0

 
 
 
 
M
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
9
%
 
 
 
 
 
0
%
 
 
 
 
 
8
%

 
 
 
 
F
-
M
e
n
i
n
g
e
a
l
 
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
B
-
A
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
 
 
 
 
6
 
 
 
 
 
 
5
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
6
%
 
 
 
 
1
8
%
 
 
 
 
1
6
%
 
 
 
 
1
0
%

 
Z
y
m
b
a
l
’
s
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
M
-
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
5
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
P
r
e
p
u
t
i
a
l
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
4
 
 
 
 
 
 
4
 
 
 
 
 
 
2

 
 
 
 
B
-
A
d
e
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
2
5
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
B
-
L
i
p
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
5
0
%

 
L
y
m
p
h
 
n
o
d
e
 
o
t
h
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
7
 
 
 
 
 
 
4
 
 
 
 
 
 
7

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
5
 
 
 
 
 
 
1
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
3
%
 
 
 
 
7
1
%
 
 
 
 
2
5
%
 
 
 
 
7
1
%

 
H
a
r
d
e
r
i
a
n
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
M
-
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%
 
 
 
 
 
0
%

 
T
a
i
l
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
1

 
 
 
 
B
-
K
e
r
a
t
o
a
c
a
n
t
h
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
 
0
%
 
 
 
 
3
3
%
 
 
 
 
 
0
%

 
 
 
 
M
-
F
i
b
r
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
3
3
%
 
 
 
 
 
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-97



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
0

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
T
a
i
l
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
1

 
 
 
 
N
-
M
o
n
o
n
u
c
l
e
a
r
 
c
e
l
l
 
l
e
u
k
e
m
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
P
a
n
c
r
e
a
t
i
c
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
 
 
 
 
 
 
5
 
 
 
 
 
 
2
 
 
 
 
 
 
4

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
 
 
 
 
 
 
5
 
 
 
 
 
 
1
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
0
%
 
 
 
1
0
0
%
 
 
 
 
5
0
%
 
 
 
1
0
0
%

 
I
l
i
a
c
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
5

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
5
%
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
T
i
s
s
.
n
o
t
 
s
p
e
c
i
f
i
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
5
 
 
 
 
 
 
1

 
 
 
 
M
-
M
e
s
o
t
h
e
l
i
o
m
a
 
M
a
l
i
g
n
a
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
6
0
%
 
 
 
 
 
0
%

 
 
 
 
M
-
O
s
t
e
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
B
-
F
i
b
r
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
4
0
%
 
 
 
 
 
0
%

 
 
 
 
M
-
S
q
u
a
m
o
u
s
 
C
e
l
l
 
C
a
r
c
i
n
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
2
0
%
 
 
 
 
 
0
%

 
P
o
p
l
i
t
e
a
l
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
N
-
L
e
u
k
e
m
i
a
 
M
o
n
o
n
u
c
l
e
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
I
n
g
u
i
n
a
l
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
M
e
s
e
n
t
e
r
y
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
M
-
M
e
s
o
t
h
e
l
i
o
m
a
 
M
a
l
i
g
n
a
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%
 
 
 
 
 
0
%

 
B
o
n
e
,
 
o
t
h
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
M
-
O
s
t
e
o
s
a
r
c
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
5
0
%

 
A
l
l
 
P
r
o
l
i
f
e
r
a
t
i
v
e
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-98



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

Non-neoplastic Lesions 

M-99



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
1

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
L
u
n
g
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
M
a
c
r
o
p
h
a
g
e
 
-
 
A
l
v
e
o
l
a
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
8
 
 
 
 
 
 
9
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
1
6
%
 
 
 
 
1
8
%
 
 
 
 
1
0
%

 
 
 
 
A
l
v
e
o
l
a
r
 
h
i
s
t
i
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
9
 
 
 
 
 
1
1
 
 
 
 
 
1
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
1
8
%
 
 
 
 
2
2
%
 
 
 
 
2
6
%

 
 
 
 
C
o
n
g
e
s
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
1
2
 
 
 
 
 
1
0
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
2
4
%
 
 
 
 
2
0
%
 
 
 
 
1
2
%

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
%
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
6
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
N
O
S
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
4
 
 
 
 
 
 
6
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
8
%
 
 
 
 
1
2
%
 
 
 
 
 
8
%

 
 
 
 
I
n
t
e
r
s
t
i
t
i
a
l
 
I
n
f
i
l
t
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
9
 
 
 
 
 
1
1
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
1
8
%
 
 
 
 
2
2
%
 
 
 
 
1
0
%

 
 
 
 
N
e
c
r
o
t
i
z
i
n
g
 
b
r
o
n
c
h
o
p
n
e
u
m
o
n
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
B
r
o
n
c
h
i
o
l
i
t
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%

 
 
 
 
P
l
e
u
r
i
t
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
G
r
a
n
u
l
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
F
i
b
r
o
s
i
s
 
I
n
t
r
a
l
u
m
i
n
a
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%

 
 
 
 
F
i
b
r
o
s
i
s
 
N
O
S
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-100



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
2

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
T
r
a
c
h
e
a
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
%
 
 
 
 
 
4
%
 
 
 
 
 
6
%
 
 
 
 
1
2
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
e
t
a
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
B
r
o
n
c
h
i
a
l
 
(
T
B
L
N
)
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
5
 
 
 
 
 
2
6
 
 
 
 
 
2
4
 
 
 
 
 
4
5

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
M
a
c
r
o
p
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
%
 
 
 
 
 
8
%
 
 
 
 
 
4
%
 
 
 
 
 
4
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
L
y
m
p
h
o
i
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
8
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
H
e
m
o
s
i
d
e
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
%
 
 
 
 
 
8
%
 
 
 
 
1
3
%
 
 
 
 
 
2
%

 
 
 
 
S
i
n
u
s
 
e
r
y
t
h
r
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
9
%

 
 
 
 
M
e
d
u
l
l
a
r
y
 
c
o
r
d
 
p
l
a
s
m
a
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
%
 
 
 
 
 
4
%
 
 
 
 
1
3
%
 
 
 
 
1
3
%

 
 
 
 
E
d
e
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
1
3
%
 
 
 
 
 
4
%

 
 
 
 
M
a
s
t
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
1
3
%
 
 
 
 
 
2
%

 
 
 
 
S
i
n
u
s
 
d
i
l
a
t
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-101



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
3

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
T
h
y
r
o
i
d
 
g
l
a
n
d
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
7
 
 
 
 
 
5
0

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
7
%
 
 
 
 
1
2
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
,
 
C
-
c
e
l
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
8
 
 
 
 
 
 
6
 
 
 
 
 
1
0
 
 
 
 
 
3
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
6
%
 
 
 
 
2
1
%
 
 
 
 
3
7
%
 
 
 
 
6
4
%

 
P
a
r
a
t
h
y
r
o
i
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
7
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
1
1
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
A
o
r
t
a
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
 
 
 
D
i
l
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
E
s
o
p
h
a
g
u
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
L
a
r
y
n
x
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
7
 
 
 
 
 
3
5
 
 
 
 
 
3
1
 
 
 
 
 
2
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
4
%
 
 
 
 
7
0
%
 
 
 
 
6
2
%
 
 
 
 
5
8
%

 
S
a
l
i
v
a
r
y
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
8
 
 
 
 
 
5
0

 
 
 
 
I
n
f
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
4
%

 
 
 
 
F
i
b
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
8
%

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
7
%
 
 
 
 
 
4
%
 
 
 
 
1
2
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-102



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
4

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
M
a
n
d
i
b
u
l
a
r
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
6
 
 
 
 
 
2
8
 
 
 
 
 
4
6

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
M
a
c
r
o
p
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
4
 
 
 
 
 
 
6
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
%
 
 
 
 
1
5
%
 
 
 
 
2
1
%
 
 
 
 
 
7
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
L
y
m
p
h
o
i
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
6
 
 
 
 
 
 
4
 
 
 
 
 
1
3
 
 
 
 
 
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
3
%
 
 
 
 
1
5
%
 
 
 
 
4
6
%
 
 
 
 
2
4
%

 
 
 
 
M
e
d
u
l
l
a
r
y
 
c
o
r
d
 
p
l
a
s
m
a
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
8
 
 
 
 
 
 
9
 
 
 
 
 
1
3
 
 
 
 
 
2
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
7
%
 
 
 
 
3
5
%
 
 
 
 
4
6
%
 
 
 
 
6
1
%

 
 
 
 
S
i
n
u
s
 
e
r
y
t
h
r
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
8
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
M
a
s
t
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
4
%
 
 
 
 
 
4
%
 
 
 
 
 
4
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
4
%
 
 
 
 
 
7
%
 
 
 
 
 
4
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
E
d
e
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
7
%
 
 
 
 
 
0
%

 
L
i
v
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
8
 
 
 
 
 
3
7
 
 
 
 
 
5
0

 
 
 
 
B
i
l
i
a
r
y
 
e
p
i
t
h
e
l
i
a
l
 
h
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
 
 
 
 
 
3
3
 
 
 
 
 
3
4
 
 
 
 
 
4
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
4
%
 
 
 
 
8
7
%
 
 
 
 
9
2
%
 
 
 
 
9
6
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
2
 
 
 
 
 
2
2
 
 
 
 
 
3
1
 
 
 
 
 
3
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
4
%
 
 
 
 
5
8
%
 
 
 
 
8
4
%
 
 
 
 
6
0
%

 
 
 
 
F
i
b
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
1
 
 
 
 
 
3
0
 
 
 
 
 
3
2
 
 
 
 
 
4
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
2
%
 
 
 
 
7
9
%
 
 
 
 
8
6
%
 
 
 
 
8
4
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
9
 
 
 
 
 
1
8
 
 
 
 
 
1
6
 
 
 
 
 
2
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
8
%
 
 
 
 
4
7
%
 
 
 
 
4
3
%
 
 
 
 
4
0
%

 
 
 
 
V
a
c
u
l
o
l
i
z
a
t
i
o
n
 
C
y
t
o
p
l
a
s
m
i
c
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
2
 
 
 
 
 
1
2
 
 
 
 
 
 
8
 
 
 
 
 
 
7

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
4
%
 
 
 
 
3
2
%
 
 
 
 
2
2
%
 
 
 
 
1
4
%

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
2
 
 
 
 
 
 
8
 
 
 
 
 
 
7
 
 
 
 
 
1
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
4
%
 
 
 
 
2
1
%
 
 
 
 
1
9
%
 
 
 
 
3
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-103



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
5

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
L
i
v
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
8
 
 
 
 
 
3
7
 
 
 
 
 
5
0

 
 
 
 
P
i
g
m
e
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
 
 
 
 
 
 
6
 
 
 
 
 
 
3
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
2
%
 
 
 
 
1
6
%
 
 
 
 
 
8
%
 
 
 
 
 
6
%

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
3
%
 
 
 
 
 
8
%
 
 
 
 
 
8
%

 
 
 
 
A
n
g
i
e
c
t
a
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
5
 
 
 
 
 
 
3
 
 
 
 
 
 
7

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
1
3
%
 
 
 
 
 
8
%
 
 
 
 
1
4
%

 
 
 
 
C
y
s
t
i
c
 
d
e
g
e
n
e
r
a
t
i
o
n
 
(
s
p
o
n
g
i
o
s
i
s
 
h
e
p
a
t
i
s
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
5
 
 
 
 
 
 
9
 
 
 
 
 
1
6
 
 
 
 
 
2
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
0
%
 
 
 
 
2
4
%
 
 
 
 
4
3
%
 
 
 
 
4
2
%

 
 
 
 
H
e
p
a
t
o
d
i
a
p
h
r
a
g
m
a
t
i
c
 
N
o
d
u
l
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
4
 
 
 
 
 
 
4
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
1
1
%
 
 
 
 
1
1
%
 
 
 
 
 
4
%

 
 
 
 
B
a
s
o
p
h
i
l
i
c
 
F
o
c
u
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
 
 
 
 
 
 
7
 
 
 
 
 
 
9
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
8
%
 
 
 
 
1
8
%
 
 
 
 
2
4
%
 
 
 
 
1
0
%

 
 
 
 
E
o
s
i
n
 
F
o
c
u
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
4
%

 
 
 
 
C
l
e
a
r
 
C
e
l
l
 
F
o
c
u
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
5
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%

 
 
 
 
M
i
x
e
d
 
C
e
l
l
 
F
o
c
u
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%

 
 
 
 
F
o
c
a
l
 
h
e
p
a
t
o
c
e
l
l
u
l
a
r
 
h
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
5
%
 
 
 
 
 
8
%
 
 
 
 
1
0
%

 
 
 
 
R
e
g
e
n
e
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
5
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
C
o
n
g
e
s
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
G
r
a
n
u
l
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
S
e
r
o
s
i
t
i
s
 
/
c
a
p
s
u
l
i
t
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
T
h
r
o
m
b
u
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
3
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-104



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
6

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
S
p
l
e
e
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
4
 
 
 
 
 
3
8
 
 
 
 
 
5
0

 
 
 
 
I
n
f
a
r
c
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
9
%
 
 
 
 
 
3
%
 
 
 
 
 
8
%

 
 
 
 
E
r
y
t
h
r
o
i
d
 
a
n
d
/
o
r
 
m
y
e
l
o
i
d
 
h
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
9
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
3
%
 
 
 
 
 
2
%

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
F
i
b
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
9
 
 
 
 
 
 
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
6
%
 
 
 
 
2
4
%
 
 
 
 
1
6
%

 
 
 
 
P
i
g
m
e
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
3
%
 
 
 
 
 
4
%

 
 
 
 
D
e
v
e
l
o
p
m
e
n
t
a
l
 
M
a
l
f
o
r
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
H
e
m
a
t
o
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%

 
K
i
d
n
e
y
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
C
o
r
t
i
c
o
-
m
e
d
u
l
l
a
r
y
 
t
u
b
u
l
a
r
 
p
r
o
t
e
i
n
 
a
c
c
u
m
u
l
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
4
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
8
%
 
 
 
1
0
0
%
 
 
 
1
0
0
%
 
 
 
 
9
8
%

 
 
 
 
C
o
r
t
i
c
a
l
 
t
u
b
u
l
a
r
 
d
e
g
e
n
e
r
a
t
i
o
n
 
a
n
d
/
o
r
 
n
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
2
 
 
 
 
 
2
8
 
 
 
 
 
3
2
 
 
 
 
 
3
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
4
%
 
 
 
 
5
6
%
 
 
 
 
6
4
%
 
 
 
 
7
2
%

 
 
 
 
C
o
r
t
i
c
a
l
 
t
u
b
u
l
a
r
 
e
p
i
t
h
e
l
i
a
l
 
r
e
g
e
n
e
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
2
 
 
 
 
 
4
3
 
 
 
 
 
4
7
 
 
 
 
 
4
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
4
%
 
 
 
 
8
6
%
 
 
 
 
9
4
%
 
 
 
 
9
6
%

 
 
 
 
C
o
r
t
i
c
a
l
 
b
a
s
e
m
e
n
t
 
m
e
m
b
r
a
n
e
 
t
h
i
c
k
e
n
i
n
g
 
/
f
i
b
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
1
 
 
 
 
 
4
5
 
 
 
 
 
4
7
 
 
 
 
 
4
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
2
%
 
 
 
 
9
0
%
 
 
 
 
9
4
%
 
 
 
 
9
6
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
3
 
 
 
 
 
4
4
 
 
 
 
 
4
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
 
6
%
 
 
 
 
8
8
%
 
 
 
 
8
6
%

 
 
 
 
P
i
g
m
e
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
7
 
 
 
 
 
3
7
 
 
 
 
 
4
1
 
 
 
 
 
3
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
4
%
 
 
 
 
7
4
%
 
 
 
 
8
2
%
 
 
 
 
7
8
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-105



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
7

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
K
i
d
n
e
y
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
I
n
t
e
r
s
t
i
t
i
a
l
 
n
e
p
h
r
i
t
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
8
 
 
 
 
 
4
0
 
 
 
 
 
3
9
 
 
 
 
 
3
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
6
%
 
 
 
 
8
0
%
 
 
 
 
7
8
%
 
 
 
 
7
0
%

 
 
 
 
N
e
p
h
r
o
p
a
t
h
y
,
 
c
h
r
o
n
i
c
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
4
9
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
8
%
 
 
 
 
9
8
%
 
 
 
1
0
0
%
 
 
 
1
0
0
%

 
 
 
 
C
y
s
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
 
 
 
I
n
f
a
r
c
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
H
e
a
r
t
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
8
%
 
 
 
 
 
2
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
7
 
 
 
 
 
 
7
 
 
 
 
 
1
2
 
 
 
 
 
1
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
4
%
 
 
 
 
2
4
%
 
 
 
 
4
8
%
 
 
 
 
3
8
%

 
 
 
 
T
h
r
o
m
b
u
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
4
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
3
%
 
 
 
 
1
6
%
 
 
 
 
 
4
%

 
 
 
 
F
i
b
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
5
 
 
 
 
 
1
0
 
 
 
 
 
1
0
 
 
 
 
 
1
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
3
4
%
 
 
 
 
4
0
%
 
 
 
 
3
0
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
4
%

 
 
 
 
V
e
n
t
r
i
c
u
l
a
r
 
&
/
o
r
 
a
t
r
i
a
l
 
d
i
l
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
8
%
 
 
 
 
 
0
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
S
t
o
m
a
c
h
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
 
 
 
U
l
c
e
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
4
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-106



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
8

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
S
t
o
m
a
c
h
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
 
 
 
E
r
o
s
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
C
e
c
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
C
o
n
g
e
s
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
U
r
i
n
a
r
y
 
b
l
a
d
d
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
7
 
 
 
 
 
2
3
 
 
 
 
 
4
9

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
D
u
o
d
e
n
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
7
 
 
 
 
 
2
3
 
 
 
 
 
5
0

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
J
e
j
u
n
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
 
 
 
 
 
2
3
 
 
 
 
 
2
3
 
 
 
 
 
4
6

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
I
l
e
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
 
 
 
 
 
2
6
 
 
 
 
 
2
0
 
 
 
 
 
4
6

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-107



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
 
9

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
C
o
l
o
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
7
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
E
d
e
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
P
a
n
c
r
e
a
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
7
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
 
 
 
S
i
d
e
r
o
p
h
a
g
e
s
 
a
n
d
/
o
r
 
h
e
m
o
s
i
d
e
r
i
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
8
%
 
 
 
 
 
2
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
I
s
l
e
t
 
c
e
l
l
 
h
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
R
e
c
t
u
m
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
6
 
 
 
 
 
2
4
 
 
 
 
 
4
8

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
d
r
e
n
a
l
 
g
l
a
n
d
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
9
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
A
n
g
i
e
c
t
a
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
4
 
 
 
 
 
 
5
 
 
 
 
 
1
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
1
4
%
 
 
 
 
1
9
%
 
 
 
 
3
0
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
3
 
 
 
 
 
 
9
 
 
 
 
 
1
0
 
 
 
 
 
2
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
%
 
 
 
 
3
1
%
 
 
 
 
3
8
%
 
 
 
 
4
8
%

 
 
 
 
V
a
c
u
l
o
l
i
z
a
t
i
o
n
 
C
y
t
o
p
l
a
s
m
i
c
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
2
 
 
 
 
 
 
5
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
7
%
 
 
 
 
1
9
%
 
 
 
 
1
0
%

 
 
 
 
C
y
s
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-108



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
0

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
A
d
r
e
n
a
l
 
g
l
a
n
d
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
9
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
T
h
r
o
m
b
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
3
%
 
 
 
 
1
2
%
 
 
 
 
 
2
%

 
 
 
 
A
c
c
e
s
s
o
r
y
 
A
d
r
e
n
a
l
 
C
o
r
t
i
c
a
l
 
N
o
d
u
l
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
3
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
C
o
n
g
e
s
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
8
%
 
 
 
 
 
0
%

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
P
r
o
s
t
a
t
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
7
 
 
 
 
 
 
8
 
 
 
 
 
1
0
 
 
 
 
 
1
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
4
%
 
 
 
 
2
8
%
 
 
 
 
4
0
%
 
 
 
 
3
2
%

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
8
 
 
 
 
 
 
9
 
 
 
 
 
1
2
 
 
 
 
 
2
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
6
%
 
 
 
 
3
1
%
 
 
 
 
4
8
%
 
 
 
 
5
0
%

 
 
 
 
F
i
b
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
E
p
i
d
i
d
y
m
i
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
4
 
 
 
 
 
 
2
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
1
4
%
 
 
 
 
 
8
%
 
 
 
 
 
4
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
6
%

 
S
e
m
i
n
a
l
 
v
e
s
i
c
l
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
0
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
5
 
 
 
 
 
1
4
 
 
 
 
 
1
4
 
 
 
 
 
3
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
4
7
%
 
 
 
 
5
6
%
 
 
 
 
6
2
%

 
 
 
 
E
c
t
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-109



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
1

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
S
e
m
i
n
a
l
 
v
e
s
i
c
l
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
0
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
M
e
s
e
n
t
e
r
i
c
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
8
 
 
 
 
 
2
5
 
 
 
 
 
2
1
 
 
 
 
 
4
7

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
L
y
m
p
h
o
i
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
1
4
%
 
 
 
 
1
1
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
M
a
c
r
o
p
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
5
 
 
 
 
 
 
3
 
 
 
 
 
 
5
 
 
 
 
 
1
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
1
%
 
 
 
 
1
2
%
 
 
 
 
2
4
%
 
 
 
 
4
0
%

 
 
 
 
M
e
d
u
l
l
a
r
y
 
c
o
r
d
 
p
l
a
s
m
a
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
 
 
 
 
 
 
0
 
 
 
 
 
 
4
 
 
 
 
 
1
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
3
%
 
 
 
 
 
0
%
 
 
 
 
1
9
%
 
 
 
 
2
1
%

 
 
 
 
M
a
s
t
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
0
 
 
 
 
 
 
7
 
 
 
 
 
1
7

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
5
%
 
 
 
 
 
0
%
 
 
 
 
3
3
%
 
 
 
 
3
6
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
E
d
e
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
S
i
n
u
s
 
e
r
y
t
h
r
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
S
i
n
u
s
 
d
i
l
a
t
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
6
%

 
T
e
s
t
e
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
A
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
4
 
 
 
 
 
4
4
 
 
 
 
 
4
8
 
 
 
 
 
4
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
8
%
 
 
 
 
9
0
%
 
 
 
 
9
6
%
 
 
 
 
9
6
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
3
 
 
 
 
 
1
2
 
 
 
 
 
 
6
 
 
 
 
 
 
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
6
%
 
 
 
 
2
4
%
 
 
 
 
1
2
%
 
 
 
 
1
6
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-110



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
2

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
T
e
s
t
e
s
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
A
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%

 
S
c
i
a
t
i
c
 
n
e
r
v
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
M
u
s
c
l
e
,
 
s
k
e
l
e
t
a
l
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
5
 
 
 
 
 
5
0

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
M
a
m
m
a
r
y
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
7
 
 
 
 
 
2
3
 
 
 
 
 
2
2
 
 
 
 
 
4
0

 
 
 
 
P
i
g
m
e
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
1
 
 
 
 
 
 
7
 
 
 
 
 
 
9
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
0
%
 
 
 
 
3
0
%
 
 
 
 
4
1
%
 
 
 
 
1
0
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
5
%
 
 
 
 
 
0
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
5
%
 
 
 
 
 
0
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
9
%
 
 
 
 
 
5
%

 
 
 
 
C
y
s
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
5
%
 
 
 
 
 
0
%

 
 
 
 
G
a
l
a
c
t
o
c
e
l
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
3
%

 
S
k
i
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
4
%
 
 
 
 
 
4
%

 
 
 
 
C
y
s
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
A
b
s
c
e
s
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
3
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-111



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
3

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
B
r
a
i
n
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
9
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
G
l
i
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
%
 
 
 
 
 
3
%
 
 
 
 
 
4
%
 
 
 
 
 
6
%

 
 
 
 
C
o
m
p
r
e
s
s
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
3
 
 
 
 
 
 
3
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
1
0
%
 
 
 
 
1
2
%
 
 
 
 
 
6
%

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
7
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
 
 
 
H
y
d
r
o
c
e
p
h
a
l
u
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
7
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
E
y
e
s
/
o
p
t
i
c
 
n
e
r
v
e
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
1
 
 
 
 
 
2
6
 
 
 
 
 
5
0

 
 
 
 
K
e
r
a
t
i
t
i
s
 
o
r
 
k
e
r
a
t
o
c
o
n
j
u
n
c
t
i
v
i
t
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
3
%
 
 
 
 
1
2
%
 
 
 
 
1
0
%

 
 
 
 
U
v
e
i
t
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
6
%
 
 
 
 
 
8
%
 
 
 
 
 
8
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
4
 
 
 
 
 
 
3
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
1
3
%
 
 
 
 
1
2
%
 
 
 
 
 
4
%

 
 
 
 
S
y
n
e
c
h
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
1
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
5
 
 
 
 
 
1
1
 
 
 
 
 
1
3
 
 
 
 
 
3
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
3
5
%
 
 
 
 
5
0
%
 
 
 
 
6
4
%

 
 
 
 
C
a
t
a
r
a
c
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
5
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
1
6
%
 
 
 
 
1
2
%
 
 
 
 
 
8
%

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
B
o
n
e
,
 
f
e
m
u
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
M
y
e
l
o
i
d
 
h
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
6
 
 
 
 
 
 
1
 
 
 
 
 
 
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
%
 
 
 
 
2
1
%
 
 
 
 
 
4
%
 
 
 
 
1
8
%

 
 
 
 
B
o
n
e
 
m
a
r
r
o
w
 
a
t
r
o
p
h
y
 
a
n
d
/
o
r
 
s
t
r
o
m
a
l
 
c
e
l
l
 
h
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
%
 
 
 
 
 
4
%
 
 
 
 
1
3
%
 
 
 
 
 
8
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-112



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
4

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
B
o
n
e
,
 
f
e
m
u
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
4
9

 
 
 
 
F
i
b
r
o
u
s
 
o
s
t
e
o
d
y
s
t
r
o
p
h
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
 
 
 
F
i
b
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
O
s
t
e
o
p
e
t
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
S
p
i
n
a
l
 
c
o
r
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
2
8
 
 
 
 
 
2
4
 
 
 
 
 
5
0

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
N
e
c
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
G
l
i
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
1
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
N
a
s
o
l
a
c
r
i
m
a
l
 
d
u
c
t
 
i
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
1
 
 
 
 
 
1
6
 
 
 
 
 
1
6
 
 
 
 
 
1
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
2
%
 
 
 
 
3
2
%
 
 
 
 
3
2
%
 
 
 
 
2
4
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
5
 
 
 
 
 
 
4
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
1
0
%
 
 
 
 
 
8
%
 
 
 
 
1
2
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
T
r
a
n
s
i
t
i
o
n
a
l
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
4
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
S
q
u
a
m
o
u
s
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
4
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
%
 
 
 
 
 
2
%
 
 
 
 
 
8
%
 
 
 
 
 
2
%

 
 
 
 
V
o
m
e
r
o
n
a
s
a
l
 
o
r
g
a
n
 
i
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
 
 
 
 
 
1
0
 
 
 
 
 
 
8
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
8
%
 
 
 
 
2
0
%
 
 
 
 
1
6
%
 
 
 
 
 
8
%

 
 
 
 
F
o
r
e
i
g
n
 
B
o
d
y
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
6
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-113



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
5

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
1
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
-
 
T
r
a
n
s
i
t
i
o
n
a
l
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
2
%

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
2
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
 
 
 
N
a
s
o
l
a
c
r
i
m
a
l
 
d
u
c
t
 
i
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
 
 
 
 
 
 
6
 
 
 
 
 
 
7
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
0
%
 
 
 
 
1
2
%
 
 
 
 
1
4
%
 
 
 
 
 
6
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
 
 
 
 
 
 
9
 
 
 
 
 
1
0
 
 
 
 
 
 
7

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
0
%
 
 
 
 
1
8
%
 
 
 
 
2
0
%
 
 
 
 
1
4
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
T
r
a
n
s
i
t
i
o
n
a
l
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%

 
 
 
 
F
o
r
e
i
g
n
 
B
o
d
y
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
6
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
1
2
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
7
 
 
 
 
 
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
6
%
 
 
 
 
1
4
%
 
 
 
 
2
2
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
-
 
O
l
f
a
c
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
4
%

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
3
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0

 
 
 
 
N
a
s
o
l
a
c
r
i
m
a
l
 
d
u
c
t
 
i
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
2
%
 
 
 
 
 
4
%
 
 
 
 
 
6
%
 
 
 
 
1
0
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
3
 
 
 
 
 
 
4
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
%
 
 
 
 
 
6
%
 
 
 
 
 
8
%
 
 
 
 
 
8
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
O
l
f
a
c
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
F
o
r
e
i
g
n
 
B
o
d
y
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
6
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
7
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
1
4
%
 
 
 
 
 
4
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-114



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
6

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
3
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
-
 
O
l
f
a
c
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
5
 
 
 
 
 
 
3
 
 
 
 
 
 
7
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
0
%
 
 
 
 
 
6
%
 
 
 
 
1
4
%
 
 
 
 
 
8
%

 
 
 
 
A
t
r
o
p
h
y
 
-
 
O
l
f
a
c
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
M
a
x
i
l
l
a
r
y
 
s
i
n
u
s
i
t
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
P
e
r
i
o
d
o
n
t
i
t
i
s
 
/
g
i
n
g
i
v
i
t
i
s
 
a
n
d
/
o
r
 
o
t
h
e
r
 
o
r
a
l
 
i
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
N
o
s
e
/
T
u
r
b
i
n
a
t
e
 
4
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
4
9
 
 
 
 
 
5
0

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
6
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
-
 
O
l
f
a
c
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
F
o
r
e
i
g
n
 
B
o
d
y
 
-
 
O
l
f
a
c
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
-
 
O
l
f
a
c
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
8
 
 
 
 
 
1
0
 
 
 
 
 
 
6
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
6
%
 
 
 
 
2
0
%
 
 
 
 
1
2
%
 
 
 
 
 
2
%

 
 
 
 
D
e
g
e
n
e
r
a
t
i
o
n
 
-
 
R
e
s
p
i
r
a
t
o
r
y
 
E
p
i
t
h
e
l
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
P
e
r
i
o
d
o
n
t
i
t
i
s
 
/
g
i
n
g
i
v
i
t
i
s
 
a
n
d
/
o
r
 
o
t
h
e
r
 
o
r
a
l
 
i
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
2
 
 
 
 
 
 
9
 
 
 
 
 
 
7

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
%
 
 
 
 
 
4
%
 
 
 
 
1
8
%
 
 
 
 
1
4
%

 
 
 
 
M
i
n
e
r
a
l
i
z
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%
 
 
 
 
 
2
%

 
M
e
d
i
a
s
t
i
n
a
l
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
 
 
 
 
 
2
6
 
 
 
 
 
2
4
 
 
 
 
 
4
7

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
L
y
m
p
h
o
i
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
6
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
M
a
c
r
o
p
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6
 
 
 
 
 
 
5
 
 
 
 
 
 
8
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
3
%
 
 
 
 
1
9
%
 
 
 
 
3
3
%
 
 
 
 
1
3
%

 
 
 
 
H
e
m
o
s
i
d
e
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
3
 
 
 
 
 
 
7
 
 
 
 
 
1
2
 
 
 
 
 
2
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
%
 
 
 
 
2
7
%
 
 
 
 
5
0
%
 
 
 
 
4
3
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-115



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
7

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
M
e
d
i
a
s
t
i
n
a
l
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
7
 
 
 
 
 
2
6
 
 
 
 
 
2
4
 
 
 
 
 
4
7

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
2
%

 
 
 
 
M
e
d
u
l
l
a
r
y
 
c
o
r
d
 
p
l
a
s
m
a
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
2
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
6
%
 
 
 
 
 
4
%
 
 
 
 
1
3
%
 
 
 
 
1
9
%

 
 
 
 
M
a
s
t
 
c
e
l
l
 
p
r
o
l
i
f
e
r
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 
 
 
 
 
 
0
 
 
 
 
 
 
6
 
 
 
 
 
 
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
1
%
 
 
 
 
 
0
%
 
 
 
 
2
5
%
 
 
 
 
1
3
%

 
 
 
 
S
i
n
u
s
 
e
r
y
t
h
r
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
 
 
 
 
 
 
3
 
 
 
 
 
 
2
 
 
 
 
 
1
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
9
%
 
 
 
 
1
2
%
 
 
 
 
 
8
%
 
 
 
 
2
6
%

 
 
 
 
E
d
e
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
4
%
 
 
 
 
 
0
%

 
 
 
 
C
o
n
g
e
s
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
S
i
n
u
s
 
d
i
l
a
t
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
1
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
9
%

 
P
i
t
u
i
t
a
r
y
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
3
3
 
 
 
 
 
3
2
 
 
 
 
 
5
0

 
 
 
 
C
y
s
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
4
 
 
 
 
 
 
6
 
 
 
 
 
 
7

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
1
2
%
 
 
 
 
1
9
%
 
 
 
 
1
4
%

 
 
 
 
H
e
m
o
r
r
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
%
 
 
 
 
 
6
%
 
 
 
 
 
3
%
 
 
 
 
 
4
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
 
 
 
 
5
 
 
 
 
 
 
5
 
 
 
 
 
 
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
6
%
 
 
 
 
1
5
%
 
 
 
 
1
6
%
 
 
 
 
 
8
%

 
 
 
 
A
n
g
i
e
c
t
a
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 
 
 
 
 
 
8
 
 
 
 
 
 
6
 
 
 
 
 
 
8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
%
 
 
 
 
2
4
%
 
 
 
 
1
9
%
 
 
 
 
1
6
%

 
Z
y
m
b
a
l
’
s
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
A
b
s
c
e
s
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
5
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-116



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
8

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
Z
y
m
b
a
l
’
s
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
O
s
s
e
o
u
s
 
m
e
t
a
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
P
r
e
p
u
t
i
a
l
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
4
 
 
 
 
 
 
4
 
 
 
 
 
 
2

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
5
0
%
 
 
 
 
5
0
%
 
 
 
 
 
0
%

 
 
 
 
E
c
t
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
5
0
%
 
 
 
 
5
0
%
 
 
 
 
5
0
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
2
5
%
 
 
 
 
 
0
%

 
 
 
 
C
y
s
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
2
5
%
 
 
 
 
 
0
%

 
L
y
m
p
h
 
n
o
d
e
 
o
t
h
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
7
 
 
 
 
 
 
4
 
 
 
 
 
 
7

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
L
y
m
p
h
o
i
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
3
%
 
 
 
 
 
0
%
 
 
 
 
2
5
%
 
 
 
 
1
4
%

 
 
 
 
H
e
m
o
s
i
d
e
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
3
 
 
 
 
 
 
2
 
 
 
 
 
 
5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
7
%
 
 
 
 
4
3
%
 
 
 
 
5
0
%
 
 
 
 
7
1
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
M
a
c
r
o
p
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
7
%
 
 
 
 
2
9
%
 
 
 
 
2
5
%
 
 
 
 
2
9
%

 
 
 
 
S
i
n
u
s
 
e
r
y
t
h
r
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
e
d
u
l
l
a
r
y
 
c
o
r
d
 
p
l
a
s
m
a
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
2
 
 
 
 
 
 
2
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
3
%
 
 
 
 
2
9
%
 
 
 
 
5
0
%
 
 
 
 
2
9
%

 
 
 
 
S
i
n
u
s
 
d
i
l
a
t
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
2
5
%
 
 
 
 
 
0
%

 
H
a
r
d
e
r
i
a
n
 
g
l
a
n
d
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
T
a
i
l
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
1

 
 
 
 
A
b
s
c
e
s
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
E
p
i
d
e
r
m
a
l
 
i
n
c
l
u
s
i
o
n
 
c
y
s
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-117



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
1
9

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
T
a
i
l
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
3
 
 
 
 
 
 
1

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
3
3
%
 
 
 
 
 
0
%

 
 
 
 
H
y
p
e
r
k
e
r
a
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
3
3
%
 
 
 
 
 
0
%

 
P
a
n
c
r
e
a
t
i
c
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9
 
 
 
 
 
 
5
 
 
 
 
 
 
2
 
 
 
 
 
 
4

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
L
y
m
p
h
o
i
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
5
0
%
 
 
 
 
 
0
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
M
a
c
r
o
p
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
5
0
%
 
 
 
 
 
0
%

 
 
 
 
H
e
m
o
s
i
d
e
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
5
0
%
 
 
 
 
 
0
%

 
I
l
i
a
c
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
2
 
 
 
 
 
 
1
 
 
 
 
 
 
5

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
M
a
c
r
o
p
h
a
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
5
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
S
i
n
u
s
 
e
r
y
t
h
r
o
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
5
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
L
y
m
p
h
o
i
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
e
d
u
l
l
a
r
y
 
c
o
r
d
 
p
l
a
s
m
a
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%
 
 
 
 
4
0
%

 
 
 
 
H
e
m
o
s
i
d
e
r
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
5
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
T
i
s
s
.
n
o
t
 
s
p
e
c
i
f
i
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
5
 
 
 
 
 
 
1

 
 
 
 
C
u
t
a
n
e
o
u
s
 
u
l
c
e
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
 
 
 
C
y
s
t
i
c
 
e
c
t
a
s
i
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
 
 
 
I
n
f
l
a
m
m
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-118



 
L
o
v
e
l
a
c
e
 
R
e
s
p
i
r
a
t
o
r
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
c
i
d
e
n
c
e
 
S
u
m
m
a
r
y
 
(
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
s
)
 
o
f
 
M
i
c
r
o
s
c
o
p
i
c
 
O
b
s
e
r
v
a
t
i
o
n
s
 
 
 
 
 
 
 
 
 
 
 
 
 
P
r
i
n
t
e
d
:
1
6
-
A
u
g
-
0
4

 
R
e
s
e
a
r
c
h
 
I
n
s
t
i
t
u
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
u
d
y
 
N
u
m
b
e
r
:
F
Y
0
1
0
2
7
M
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
a
g
e
:
 
2
0

 
R
a
t
/
F
3
4
4
/
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
A
 
n
 
i
 
m
 
a
 
l
 
s
 
 
 
 
 
A
 
f
 
f
 
e
 
c
 
t
 
e
 
d
 
-
-

 
C
o
n
t
r
o
l
s
 
f
r
o
m
 
g
r
o
u
p
(
s
)
:
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
n
i
m
a
l
 
s
e
x
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-
-
 
 
M
 
a
 
l
 
e
 
s
 
-
-

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
o
s
a
g
e
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
t
l
s
 
 
 
 
 
 
2
 
 
 
 
 
 
3
 
 
 
 
 
 
4

 
T
 
i
 
s
 
s
 
u
 
e
 
s
 
 
 
W
 
i
 
t
 
h
 
 
 
D
 
i
 
a
 
g
 
n
 
o
 
s
 
e
 
s
 
 
 
 
 
 
 
 
N
o
.
 
i
n
 
g
r
o
u
p
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0
 
 
 
 
 
5
0

 
P
o
p
l
i
t
e
a
l
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
2
 
 
 
 
 
 
0
 
 
 
 
 
 
3

 
 
 
 
H
y
p
e
r
p
l
a
s
i
a
 
L
y
m
p
h
o
i
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%

 
 
 
 
M
e
d
u
l
l
a
r
y
 
c
o
r
d
 
p
l
a
s
m
a
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
3
3
%

 
I
n
g
u
i
n
a
l
 
L
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1

 
 
 
 
M
e
d
u
l
l
a
r
y
 
c
o
r
d
 
p
l
a
s
m
a
c
y
t
o
s
i
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
 
 
 
E
d
e
m
a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
 
 
 
C
y
s
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%

 
 
 
 
S
i
n
u
s
 
d
i
l
a
t
a
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
%
 
 
 
 
 
0
%
 
 
 
1
0
0
%
 
 
 
 
 
0
%

 
M
e
s
e
n
t
e
r
y
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
1
 
 
 
 
 
 
0

 
B
o
n
e
,
 
o
t
h
e
r
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
N
u
m
b
e
r
 
e
x
a
m
i
n
e
d
:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
0
 
 
 
 
 
 
2

 
A
l
l
 
N
o
n
n
e
o
p
l
a
s
t
i
c
 
D
i
a
g
n
o
s
e
s
;
 
P
h
a
s
e
s
:
 
A
l
l
;
 
D
e
a
t
h
 
t
y
p
e
s
:
 
A
l
l
;
 
D
a
t
e
 
o
f
 
d
e
a
t
h
 
r
a
n
g
e
:
 
1
4
-
S
e
p
-
0
2
 
T
o
 
1
5
-
A
u
g
-
0
3

Study Number FY01-027

M-119



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

M-4     Tabulated Incidence Summary of Non-neoplastic Lesions 

M-120
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INTRODUCTION 

Groups of 50 male/50 female CDF(F344)CrlBR rats were exposed in H2000 whole-body 

inhalation chambers at BGVC vapor concentrations of 2 g/m3 (low level), 10 g/m3 (mid level), 

and 20 g/m3 (high level) 6 hours/day, 5 days/week for 104 weeks (512 exposure days).  There 

was also a control group (0 g/m3).  Blood was collected after approximately 12 and 18 months 

and at final sacrifice for evaluation of total and differential white blood cell counts.  Animals 

surviving 104 weeks underwent a final sacrifice.  Statistical evaluations were performed for the 

following endpoints: 

a. Survival as a function of sex and dose group 

b. White blood cell count (estimate) and differential white blood cell counts 

c. Histopathological lesions 

METHODS 

Survival Analysis 

The number of days of survival was calculated for each animal in the study.  There were 

50 male rats and 48 female rats in each exposure group.  The following females were ommitted 

from the survival analysis because they were removed from the study for reasons that were not 

related to the BGVC exposure:  I055 (malocclusion), I074 (malocclusion), J176 (missing), J184 

(nose injury), K274 (nose injury), K298 (accidental trauma), L356 (nose injury), and L357 (nose 

injury).  The probability of survival was estimated by the Kaplan-Meier product-limit method 

using PROC LIFETEST in SAS Version 8.2 (SAS Institute, Cary, NC).  Mean numbers of 

survival days and time to 25% mortality were estimated for each dose group.  Log-rank tests were 

used to test the hypothesis that there are differences among the four groups for each sex.  The 

significance level was set at p = 0.05.  All reported p-values for the survival analysis are two-sided. 

Analysis of White Blood Cell Total and Differential Cell Counts 

For the hematology data, medians and ranges are presented because the distributions are 

highly skewed for some variables.  Preliminary analyses were performed using the generalized 

estimating equation approach for longitudinal data analysis because there were three time points.  

For some variables these analyses showed significant interactions between time and group.  

Therefore, analyses were performed to compare dose groups at each time point and to compare 

time points within each dose group.  The Krusal-Wallis test was used for these comparisons. 
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Analysis of the Incidences of Microscopic Lesions 
The incidences of all neoplastic and non-neoplastic lesions are given as the ratio of the 

number of affected animals to the number of animals with the site examined microscopically.  
Three statistical evaluations were performed on the histopathology lesion incidence data:  
1) Cochran-Armitage test, which tests whether the incidence of lesions shows a trend across dose 
groups; 2) logistic regression, which takes death date into account when assessing the presence 
of an exposure-dependent trend; and 3) the Fisher’s exact test, which compares incidences 
among the four dose groups.  The two-sided significance level was set at p = 0.05.  If a 
significant difference was detected by the Fisher’s exact test, six possible pair-wise comparisons 
were calculated.  Using the Bonferroni correction for pair-wise comparisons, each pair-wise 
comparison would be considered significant if p < 0.008.  Fisher’s exact test and the Cochran-
Armitage test do not use survival information and are appropriate in situations where survival is 
similar among exposure group as is the case for this study.  The Fisher’s exact test tests the null 
hypothesis of equality of prevalences across dose groups against the alternate hypothesis that the 
prevalences are not equal, while the Cochran-Armitage test tests the null hypothesis of equality 
across doses against the alternate hypothesis of a monotonic increasing or decreasing trend.  The 
difference in these hypothesis tests can be seen in the test of “N-leukemia, mononuclear” for 
female bronchial lymph nodes (TBLN).  The incidences are 5%, 15%, 26%, and 6% for 0 g/m3, 2 
g/m3, 10 g/m3, and 20 g/m3, respectively.  The p-value for the Fisher’s exact test is 0.038, 
indicating differences among the incidences.  However, the p-value for the Cochran-Armitage 
test is 0.63, indicating no detectable upward or downward trend across the doses. 

RESULTS 

Survival 

Figures O-1 and O-2 show the survival curves for male and female animals, respectively.  
The differences among the groups are not statistically significant for male (p = 0.24) or female 
animals (p = 0.53).  Table O-1 shows means, standard errors, and day of 25% mortality for male 
and female animals under each experimental condition.  For the calculation of mean and standard 
errors of survival times, the last day of the study was used as the value of the survival time for 
animals that were sacrificed at the time that the study was terminated.  Therefore, the means and 
standard errors may be underestimated because some of the animals may have lived longer if the 
protocol had included following them for a longer period of time.  The results indicate that 
chronic BGVC inhalation did not shorten the lifespan of the exposed rats compared to the 
controls. 
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Figure O-1.  Survival of Male Animals 

 
 

 

Figure O-2.  Survival of Female Animals 



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

O-6 

 
Table O-1.  Mean Survival Days and Day of 25% Mortality 

for Male and Female Rats                

Exposure 
Group 

Male  Female 

Mean Days of 
Survival 

(SE) 

Estimate Day 
of 25% 

Mortality  

Mean Days of 
Survival 

(SE) 

Estimated Day 
of 25% 

Mortality 

0 g/m3 660.5 (10.2) 613  686.8 (11.4) 680 

2 g/m3 666.5 (12.1) 607  642.9 (24.1) 619 

10 g/m3 679.9 ( 11.6) 642  674.8 (12.2) 640 

20 g/m3 669.6 ( 8.4) 621  678.9 (12.6) 708 

 

Analysis of White Blood Cell Total and Differential Cell Counts 

Results for female and male rats are provided in Tables O-2 and O-3, respectively.  In 

many cases there were differences in cell numbers over time, but the changes in control and 

high-level animals were in the same direction over time. 

Analysis of the Incidences of Microscopic Lesions 

Results of analyses on microscopic lesions for female and male rats are provided in 

Tables O-4 and O-5, respectively.  Significant trends with increasing BGVC exposure 

concentration were detected in some cases.  Incidences of lesions did not always increase with 

increasing concentration.  In several cases, although a difference was detected by the Fisher’s 

exact test, the lesion incidences were not concentration dependent, leading to a lack of similarity 

between the results obtained using the Fisher’s exact test and results using the Cochran-Armitage 

test and logistic regression.  Interpretation of the significance of these differences is provided in 

the main report text and in the Pathologist’s Report (Appendix P). 
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Table O-2a.  Alterations in Percentages of White Blood Cell Components - Females 

 12 months 18 months 24 months  

Variable Median (Range) Median (Range) Median (Range) p-value 
Neutrophils (%)     
   Control 27 (15, 44) 29 (17, 54) 41 (13, 59) <0.0001
   High dose 26 (12, 49) 30 (14, 50) 38 (14, 83) <0.0001
      p-value 0.50 0.40 0.44  
Band Neutrophils(%)     
   Control 0 (0, 0) 0 (0, 0) 0 (0, 1) 0.04 
   High dose 0 (0, 1) 0 (0, 1) 0 (0, 2) 0.42 
      p-value 0.28 0.035 0.89  
Lymphocytes (%)     
   Control 68 (47, 82) 64 (38, 79) 50 (34, 68) <0.0001
   High dose 70 (47, 85) 63 (43, 76) 50 (14, 72) <0.0001
      p-value 0.44 0.34 0.33  
Monocytes (%)     
   Control 2.0 (0.0, 9.0) 3.0 (0.0, 8.0) 1.5 (0.0, 4.0) 0.004 
   High dose 2.0 (0.0, 5.0) 3.0 (0.0, 4.0) 2.0 (0.0, 7.0) 0.57 
      p-value 0.69 0.10 0.16  
Eosinophils (%)     
   Control 2 (0, 5) 1 (0, 4) 1 (0, 3) 0.12 
   High dose 1 (0, 5) 2 (0, 6) 1 (0, 15) 0.024 
      p-value 0.34 0.06 0.19  
Basophils (%)     
   Control 0 (0, 1) 0 (0, 1) 0 (0, 1) 0.13 
   High dose 0 (0, 0) 0 (0, 0) 0 (0, 1) 0.022 
      p-value 0.36 0.09 0.53  
Atypical Lymphs (%)     
   Control 0.0 (0.0, 0.0) 2.0 (0.0, 6.0) 5.5 (0.0, 19.0) <0.0001
   High dose 0.0 (0.0, 0.0) 2.0 (0.0, 7.0) 5.0 (1.0, 28.0) <0.0001
      p-value 1.00 0.51 0.62  
Blasts (%)     
   Control 0 (0, 0) 0 (0, 0) 0 (0, 1) 0.19 
   High dose 0 (0, 0) 0 (0, 1) 0 (0, 6) 0.27 
      p-value 1.00 0.30 0.64  
Nucleated RBC (#/100 WBC)     
   Control 1 (0, 4) 1 (0, 9) 3 (0, 11) <0.0001
   High dose 0 (0, 5) 1 (0, 26) 5 (1, 14) <0.0001
      p-value 0.03 0.72 0.47  
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Table O-2b.  Alterations in White Blood Cell Total and Differential Cell Counts - Females 

 12 months 18 months 24 months  

Variable (n × 103/µL) Median (Range) Median (Range) Median (Range) p-value 
WBC Estimate     
   Control 10.8 (6.4, 21.2) 6.4 (2.6, 14.4) 2.3 (0.8, 17.2) <0.0001
   High dose 9.0 (4.0, 18.8) 6.5 (2.6, 16.8) 2.2 (0.8, 18.2) <0.0001
      p-value 0.02 0.69 0.87  
Absolute Neutrophils     
   Control 3.0 (1.6, 5.3) 1.7 (0.7, 5.7) 0.9 (0.4, 3.3) <0.0001
   High dose 2.1 (0.0, 8.2) 2.0 (0.5, 5.7) 0.9 (0.3, 9.1) <0.0001
      p-value 0.002 0.33 0.77  
Absolute Band Neutrophils     
   Control 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.03) 0.036 
   High dose 0.00 (0.00, 0.08) 0.00 (0.00, 0.16) 0.00 (0.00, 0.36) 0.41 
      p-value 0.28 0.04 0.87  
Absolute Lymphocytes     
   Control 7.2 (4.5, 15.1) 4.0 (1.8, 8.2) 1.1 (0.4, 11.2) <0.0001
   High dose 5.7 (0.0, 11.7) 4.4 (1.5, 11.9) 1.0 (0.4, 6.7) <0.0001
      p-value 0.007 0.72 0.49  
Absolute Monocytes     
   Control 0.2 (0.0, 1.0) 0.2 (0.0, 0.9) 0.0 (0.0, 0.2) <0.0001
   High dose 0.2 (0.0, 0.7) 0.1 (0,0, 0.5) 0.0 (0.0, 0.4) <0.0001
      p-value 0.10 0.57 0.22  
Absolute Eosinophils     
   Control 0.2 (0.0, 0.5) 0.1 (0.0, 0.4) 0.0 (0.0, 0.2 ) <0.0001
   High dose 0.1 (0.0, 0.4) 0.1 (0.0, 0.8) 0.0 (0.0, 0.3) <0.0001
      p-value 0.013 0.07 0.20  
Absolute Basophils     
   Control 0.00 (0.00, 0.08) 0.00 (0.00, 0.11) 0.00 (0.00, 0.03) 0.15 
   High dose 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.03) 0.022 
      p-value 0.36 0.09 0.46  
Absolute Atypical Lymphs     
   Control 0.0 (0.0, 0.0) 0.1 (0.0, 0.7) 0.1 (0.0, 2.4) <0.0001
   High dose 0.0 (0.0, 0.0) 0.1 (0.0, 1.1) 0.1 (0.0, 5.1) <0.0001
      p-value 1.00 0.26 0.83  
Absolute Blasts     
   Control 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.17) 0.19 
   High dose 0.00 (0.00, 0.00) 0.00 (0.00, 0.16) 0.00 (0.00, 1.09) 0.27 
      p-value 1.00 0.30 0.66  
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Table O-3a.  Alterations in Percentages of White Blood Cell Components - Males 

 12 months 18 months 24 months  

Variable Median (Range) Median (Range) Median (Range) p-value 
Neutrophils (%)     
   Control 34 (23, 63) 36 (16, 60) 57 (0, 75) 0.04 
   High dose 41 (19, 54) 37 (7, 54) 28 (2, 61) 0.006 
      p-value 0.012 0.83 0.018  
Band Neutrophils(%)     
   Control 0 ( 0, 0) 0 (0, 1) 0 (0, 0) 0.50 
   High dose 0 ( 0, 0) 0 (0, 1) 0 (0, 2) 0.09 
      p-value 1.00 0.31 0.14  
Lymphocytes (%)     
   Control 58 (30, 72) 56 (32, 77) 36 (15, 84) 0.0011 
   High dose 53 (37, 75) 55 (37, 92) 54 (32, 76) 0.33 
      p-value 0.028 0.88 0.019  
Monocytes (%)     
   Control 5.0 (0.0, 9.0) 6.0 (2.0, 11.0) 1.5 (0.0, 5.0) <0.0001
   High dose 4.0 (0.0, 11.0) 5.0 (0.0, 8.0) 2.0 (0.0, 5.0) <0.0001
      p-value 0.60 0.11 0.68  
Eosinophils (%)     
   Control 2.0 (0.0, 5.0) 2.0 (0.0, 7.0) 0.5 (0.0, 3.0) 0.003 
   High dose 2.0 (0.0, 6.0) 2.0 (0.0, 7.0) 0.0 (0.0, 3.0) 0.0005 
      p-value 0.23 0.58 0.38  
Basophils (%)     
   Control 0 (0, 0) 0 (0, 1) 0 ( 0, 1) 0.30 
   High dose 0 (0, 0) 0 (0, 1) 0 ( 0, 1) 0.28 
      p-value 1.00 1.00 0.97  
Atypical Lymphs (%)     
   Control 0.0 (0.0, 1.0) 0.0 (0.0, 4.0) 6.5 (2.0, 31.0) <0.0001
   High dose 0.0 (0.0, 0.0) 0.0 (0.0, 5.0) 10.0 (2.0, 40.0) <0.0001
      p-value 0.16 0.39 0.14  
Blasts (%)     
   Control 0 (0, 0) 0 (0, 6) 0 ( 0, 2) 0.013 
   High dose 0 (0, 0) 0 (0, 0) 0 ( 0, 4) <0.0001
      p-value 1.00 0.16 0.62  
Nucleated RBC (#/100 WBC)     
   Control 0.0 (0.0, 2.0) 1.0 (0.0, 27.0) 1.5 (0.0, 21.0) 0.0002 
   High dose 0.0 (0.0, 2.0) 2.0 (0.0, 15.0) 2.0 (0.0, 22.0) <0.0001
      p-value 0.002 0.77 0.43  
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Table O-3b.  Alterations in White Blood Cell Total and Differential Cell Counts - Males 

 12 months 18 months 24 months  

Variable (n × 103/µL) Median (Range) Median (Range) Median (Range) p-value 
WBC Estimate     
   Control 12.0 (7.5, 22.8) 8.5 (5.0, 25.2) 3.8 (1.8, 450.0) <0.0001
   High dose 11.6 (4.8, 26.0) 9.3 (3.4, 42.0) 7.2 (2.4, 263.5) 0.016 
      p-value 0.73 0.57 0.09  
Absolute Neutrophils     
   Control 4.1 (1.9, 14.4) 3.3 (1.0, 12.9) 2.1 (0.0, 6.2) <0.0001
   High dose 4.9 (1.3, 13.0) 3.2 (1.1, 21.0) 2.2 (0.8, 17.5) 0.0001 
      p-value 0.24 0.53 0.42  
Absolute Band Neutrophils     
   Control 0.00 (0.00, 0.00) 0.00 (0.00, 0.08) 0.00 (0.00, 0.00) 0.50 
   High dose 0.00 (0.00, 0.00) 0.00 (0.00, 0.42) 0.00 (0.00, 0.26) 0.09 
      p-value 1.00 0.29 0.14  
Absolute Lymphocytes     
   Control 6.6 (4.3, 11.2) 4.6 (2.8, 14.6) 1.1 (0.6, 346.5) <0.0001
   High dose 6.1 (2.7, 14.3) 5.2 (1.8, 19.7) 4.2 (0.9, 189.6) 0.11 
      p-value 0.34 0.69 0.013  
Absolute Monocytes     
   Control 0.5 (0.0, 2.0) 0.5 (0.2, 2.3) 0.1 (0.0, 1.6) <0.0001
   High dose 0.5 (0.0, 1.8) 0.4 (0.0, 1.4) 0.1 (0.0, 7.9) 0.0007 
      p-value 0.69 0.08 0.97  
Absolute Eosinophils     
   Control 0.2 (0.0, 0.9) 0.2 (0.0, 1.1) 0.0 (0.0, 0.5) <0.0001
   High dose 0.2 (0.0, 1.6) 0.1 (0.0, 0.8) 0.0 (0.0, 1.0) <0.0001
      p-value 0.24 0.42 0.65  
Absolute Basophils     
   Control 0.00 (0.00, 0.00) 0.00 (0.00, 0.08) 0.00 (0.00, 0.03) 0.30 
   High dose 0.00 (0.00, 0.00) 0.00 (0.00, 0.06) 0.00 (0.00, 1.02) 0.27 
      p-value 1.00 0.99 0.93  
Absolute Atypical Lymphs     
   Control 0.0 (0.0, 0.2) 0.0 (0.0, 0.8) 0.2 (0.1, 94.5) <0.0001
   High dose 0.0 (0.0, 0.0) 0.0 (0.0, 2.1) 0.6 (0.1, 105.4) <0.0001
      p-value 0.16 0.45 0.052  
Absolute Blasts     
   Control 0.00 (0.00, 0.00) 0.00 (0.00, 1.24) 0.00 (0.00, 9.00) 0.012 
   High dose 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 8.10) <0.0001
      p-value 1.00 0.16 0.55  
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HISTOPATHOLOGY METHODS 

Tissues for histopathologic examination were listed in LRRI Protocol FY01-027 and in 

the Materials and Methods section of the main report.  All tissues in the control and high-level 

exposure groups and animals in the low- to mid-exposure groups not surviving to terminal 

sacrifice were examined.  At terminal sacrifice, respiratory tract tissues (lungs, larynx, trachea 

and nasal turbinate sections), potential target tissues (kidneys of males), and only grossly evident 

lesions in non-target tissues were examined from rats of the low- and mid-level groups.  A few 

tissues from rats in the low- and mid-level exposure groups at the final time-point were 

examined histologically although there was no protocol requirement for examination.  Because 

of close anatomical juxtaposition, these non-protocol-required tissues were included in the 

process of collecting, trimming, and section preparation of tissues required for routine 

examination and, thus, were examined along with the protocol-specified tissues.  Examples of 

such tissue include thyroid glands, parathyroid glands, esophagus, and/or tracheobronchial 

lymph nodes (sometimes included with sections of trachea); and salivary glands (included with 

sections of mandibular lymph nodes with grossly evident lesions).  Microscopic findings were 

entered into the Path-Tox® database system, and lesion incidences along with statistical analyses 

are provided in Appendices M, N, and O. 

Histopathologic examination focused on the presence of neoplastic and other proliferative 

changes and degenerative lesions (i.e., non-proliferative or non-neoplastic).  Neoplasms were 

entered into the database as “present” and were not given any appellation indicating contribution 

toward morbidity or mortality.  For degenerative lesions, in most instances, the severity was 

graded on a subjective scale (1 = minimal, 2 = mild, 3 = moderate, 4 = marked).  Not every non-

neoplastic finding was graded for severity; therefore, they were entered as “present.”  Examples 

of non-graded lesions include edema, sinus erythrocytosis, and mastocytosis in various lymph 

nodes; hepatodiaphragmatic nodules; hepatic congestion and cystic degeneration; splenic 

pigment accumulation, thrombosis, and hematoma formation; renal cysts and hydronephrosis; 

cardiac mineralization and thrombus formation; gastric mineralization; pancreatic hemosiderosis; 

adrenal congestion, thrombosis, cytoplasmic vacuolization, and accessory adrenocortical 

nodules; prostatic fibrosis; preputial gland inflammation, ectasia, and cysts; ovarian atrophy, 

cysts, and congestion; uterine congestion, cysts, prolapse, and dilatation; cervical hypertrophy; 
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vaginal hemorrhage; clitoral gland ectasia and inflammation; mammary gland hyperplasia, 

pigment, cysts and galactoceles; epidermal inclusion cysts; cutaneous abscesses; cephalic 

compression and hydrocephalus; retinal degeneration, synechiae, corneal mineralization, and 

cataracts within the eyes; myeloid hyperplasia and fibrous osteodystrophy within the femur; 

nasal foreign bodies; periodontitis, gingivitis, or other oral inflammation; and cysts, hyperplasia, 

and angiectasis within pituitary glands.  Many of these degenerative findings are associated with 

aging in rats, and in some instances, the incidence of these lesions was low and sporadically 

distributed across all exposure groups and did not warrant severity grading.  In other instances, 

the incidence of a particular non-graded lesion was greater in one group than in another.   

Severity of such lesions, however, was similar among all groups.  Further, not all degenerative 

changes were entered into the database.  Review of the tissues indicated that such changes were 

common across all exposure groups and not more prevalent or severe in any particular exposure 

group.  For example, mineralization of tissues, thought in some instances to be a result of excess 

phosphate retention due to renal dysfunction in aged rats, was one lesion not included in the 

database.  Mineralization was evident in several tissues including the medial tunics of several 

different arteries (aorta, pulmonary, coronary, renal, ciliary [ophthalmic], gastric, etc.), the 

basement membrane and/or lamina propria in several foci of the nasal mucosa, occasional gastric 

glands, and as multilamellar bodies within the renal cortex. 

The severity of chronic progressive nephropathy (CPN) was also graded subjectively.  

Chronic progressive nephropathy is common in aged rats, is believed to be an effect of dietary 

influences (e.g., high-protein, ad libitum diets), and is composed of a constellation of findings 

including corticomedullary tubular protein accumulation and cast formation; cortical tubular 

epithelial degeneration; cortical basement membrane thickening and interstitial fibrosis (often 

accompanied by glomerular degeneration, atrophy, and sclerosis); chronic cortical interstitial 

nephritis; and mineralization of the renal papilla (Alden and Frith, 1991; Montgomery and Seely, 

1990).  The severity grades for these individual findings were also entered into the database and 

in combination were used to influence the subjective severity grade for CPN. 

 



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

P-5 

HEMATOLOGY METHODS 

Blood smears were prepared from samples taken from control and high-level exposure 

rats at 12 and 18 months as well as from all rats at the final sacrifice.  Differential cell counts 

were performed on samples from control and high-level exposure rats at all time points.  An 

estimate of total leukocyte numbers was also made from microscopic examination of the blood 

smears (cells per µL = mean number of leukocytes in 10 high power fields multiplied by 3,000) 

and used to calculate estimated absolute numbers of the different leukocytes. 

 

STATISTICAL ANALYSIS 

Methods and results for statistical analysis of lesion incidence/prevalence data are 

presented in Appendix O.  Additionally, differences between groups with regard to both the 

severity and incidence of non-proliferative lesions were analyzed by the Kolmogorov-Smirnov 

two-sample, one-tailed test as performed by the Path-Tox system (c.f., Algorithms used in 

Path/Tox System 4.2.2; Vol. I, Chap. 7, pp. 24-25). 

 

HISTOPATHOLOGY RESULTS AND DISCUSSION 

Histologic findings were correlated with gross findings where appropriate.  Gross 

findings lists and gross-microscopic correlations are depicted in Appendices M and N along with 

incidence and severity data on microscopic findings. 

Proliferative Lesions 

There was an increased incidence of renal tubule adenoma and carcinoma in males that 

peaked at the mid-dose level with incidences of 4/50 and 3/50, respectively. These results, 

presented in Table P-1, are consistent with male-rat-specific light hydrocarbon-induced alpha 2u-

globulin overload nephropathy that has been reported previously in studies with wholly 

vaporized unleaded gasoline (MacFarland et al., 1984).  Although the individual renal adenoma 

and carcinoma results for the exposed groups are not statistically different from control values in 

the present study, the combined incidences of adenoma + carcinoma are significant (p = 0.004, 

Fisher’s Exact [FE] test, Table P-1 and Appendix O).  Pair-wise tests did not demonstrate any 

significant difference between groups in the combined incidence of renal adenoma + carcinoma 
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(p > 0.008), although this incidence in the mid-level exposure group compared to that in the 

high-level exposure group approached the significance level (p = 0.01, FE tests with 

Bonferroni’s correction; c.f., Appendix O).  The reason for the lack of renal neoplasms in the 

high-level group of male rats is unknown.  These neoplasms may be considered to be exposure-

related.  For compounds inducing renal tumors in male rats through increased alpha 2u-globulin 

accumulation and subsequent increased renal tubule cell turnover, the human health relevance of 

the mechanism and thus the tumors is often regarded as suspect (Baetcke et al., 1991; Hard, 

1998; Hard and Khan, 2004).  Of an ancillary note, however, is that increased severity of 

hydrocarbon-induced alpha 2u-globulin nephropathy, which is assessable only at early time-

points in an exposure, is not always predictive of increased incidence of renal neoplasia in rats 

exposed to hydrocarbons for two years or more.  Rather, the severity of chronic progressive 

nephropathy (a separate finding which may be exacerbated by alpha 2u-globulin overload; see 

below) may be correlated more reliably with the incidence of renal neoplasms in carcinogenesis 

bioassays of light hydrocarbon exposure (Doi et al., 2007). 

Table P-1.  Summary of Select Proliferative Lesions in Male and Female Rats 

Tissue Diagnosis 
Control 
(0 g/m3) 

Low 
(2 g/m3) 

Mid 
(10 g/m3) 

High 
(20 g/m3) 

MALES 
Kidney No. examined 50 50 50 50 
 Adenoma, renal tubule 1 (2%) 1 (2%) 4 (8%) 0 (0%) 
 Carcinoma, renal tubule 0 (0%) 0 (0%) 3 (6%) 0 (0%) 
 Renal tubule adenoma and 

carcinoma, combineda 
1 (2%) 1 (2%) 7 (14%) 0 (0%) 

      
Nasal 
Passages 

Turbinate Level 2 
  No. examined 

 
50 

 
50 

 
50 

 
50 

   Carcinoma, squamous cell 0 (0%) 0 (0%) 0 (0%) 1 (2%) 
 Turbinate Level 3 

  No. examined 
 

50 
 

50 
 

49 
 

50 

   Carcinoma, squamous cellb 0 (0%) 0 (0%) 0 (0%) 3 (6%) 
 Turbinate Level 4 

  No. examined 
 

50 
 

50 
 

49 
 

50 
   Carcinoma, squamous cell 0 (0%) 1 (2%) 0 (0%) 3 (6%)
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Table P-1.  Summary of Select Proliferative Lesions in Male and Female Rats (Concluded) 

Tissue Diagnosis 
Control 
(0 g/m3) 

Low 
(2 g/m3) 

Mid 
(10 g/m3) 

High 
(20 g/m3) 

Testes No. examined 50 49 50 50 
 Mesothelioma, malignantc 0 (0%) 0 (0%) 4 (8%) 0 (0%) 
 Adenoma, interstitial celld 48 (96%) 46 (94%) 50 (100%) 49 (98%) 
      
Thyroid No. examined 50 29 27 50 
 Hyperplasia, follicular cell 

Avg. severitye 
1 (2%) 

0.0 
0 (0%) 

0.0 
2 (7%) 

0.1 
6 (12%) 

0.2 
 Adenoma, follicular cell 0 (0%) 2 (7%) 0 (0%) 2 (4%) 
 Carcinoma, follicular cellf 0 (0%) 0 (0%) 2 (7%) 0 (0%) 
 Follicular cell adenoma and 

carcinoma, combinedg 
0 (0%) 2 (7%) 2 (7%) 2 (4%) 

      

Spleen No. examined 50 34 38 50 
 Leukemia, mononuclear cell 32 (64%) 23 (68%) 25 (66%) 32 (64%) 

FEMALES 

Spleen No. examined 50 25 32 50 
 Leukemia, mononuclear 

cellh 
13 (26%) 14 (56%) 18 (56%) 15 (30%) 

aIncidences are different than expected by chance (p = 0.004, overall FE test), although pair-
wise comparisons are not significant (p > 0.008, FE tests with Bonferroni’s correction; c.f., 
Appendix O). 

bSignificant trend for increased incidence with increasing exposure level (p < 0.019, CA). 
cIncidences are different than expected by chance (p = 0.014, overall FE test), although pair-
wise comparisons are not significant (p > 0.008, FE tests). 

dIncidences are not different than expected by chance (p = 0.26, overall FE test). 
eAverage for all animals examined (both affected and unaffected). 
fIncidences are different than expected by chance (p = 0.029, overall FE test), although pair-
wise comparisons are not significant (p > 0.008, FE tests). 

gIncidences are not different than expected by chance (p = 0.14, overall FE test). 
hIncidences are different than expected by chance (p = 0.007, overall FE test), although pair-
wise comparisons are not significant (p > 0.008, FE tests). 

 

The incidence of squamous cell carcinoma in the nasal passages (turbinate levels 2-4) is 

elevated in the high-level group of male rats, with tumor incidence of 1/50, 3/50, and 3/50 for 

levels 2, 3 and 4, respectively (Table P-1).  The level 3 incidence gave a statistically significant 

trend for increased incidence with increased exposure concentration (p = 0.019, Cochran-
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Armitage [CA] test).  However, there are no statistically significant differences among or 

between the groups by Fisher’s exact (FE) and logistics tests.  The zero-incidence of this 

neoplasm in male control rats in this study as well as in male F344 control rats of inhalation 

toxicology/carcinogenesis studies reported by the National Toxicology Program (NTP, 1999) 

and others (Mauderly et al., 2004) suggests that the incidence of squamous cell carcinoma 

reported here was caused by the exposure.  Further, as indicated in the histologic comments 

(Appendix M-8), the squamous cell carcinomas in all of the male nasal specimens had 

morphologies consistent with origination from the oral mucosa and had varying degrees of 

invasion into the nasal passages.  While this might suggest that the inhalation exposure was not 

causal, spontaneous oral squamous cell carcinomas in other studies have been nearly as rare as 

those originating from the nasal mucosa (Haseman et al., 1990; NTP, 1999), and, thus, the 

enhanced incidence evident here might have been due to the exposure.  However, squamous cell 

carcinoma was noted in the nasal specimens of a female control rat of the current study (also 

consistent with origination from oral mucosa; c.f., comments in Appendix N-8) and in those of a 

male control rat of the concurrent gasoline-MTBE vapor condensate (GMVC) study.  Squamous 

cell carcinoma of oral origin also occurred in two male GMVC low-dose and two male GMVC 

high-dose animals, but these incidences were not statistically significant, and none of these 

neoplasms occurred in female rats of the GMVC study (LRRI protocol FY01-013).  The 

occurrence of this rarely identified tumor in control animals and the partly failed significance 

tests (FE, logistics) for enhanced incidence of squamous cell carcinoma in nasal specimens of 

BGVC-exposed animals may indicate that there was no causal effect of BGVC exposure on the 

incidence of this tumor. 

Similar to the incidence of renal neoplasms, there was an increased incidence of testicular 

mesothelioma in the mid-level group of male rats (4 of 50 examined; Table P-1).  Fisher’s exact 

test demonstrated that this incidence was greater than expected, but pair-wise testing between the 

groups and trend tests for exposure concentration-response effects did not indicate statistically 

significant effects of exposure.  The reason for the lack of an exposure concentration-response 

effect is not known.  However, the incidence in the mid-level group is approximately 3-fold 

greater than the average incidence in male control F344 rats exposed to air in inhalation 

toxicology studies (28 tumors in 1,055 rats or 2.7%; NTP, 1999) and may be regarded as an 



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

P-9 

effect of exposure to the test substance.  Mesothelioma was also evident in sections of a variety 

of abdominal organs from male rats and was regarded to be the result of metastasis, in that all but 

one of these (epididymidal mesothelioma; one of 28 epididymides examined in the low-level 

group) occurred in the mid-level group of male rats.  Incidences of mesothelioma in the 

duodenum (2 of 23 examined), jejunum (3 of 23), colon (3 of 24), pancreas (3 of 24), spleen (3 

of 38), epididymis (3 of 25), prostate gland (2 of 25), and seminal vesicle (3 of 25) of the mid-

level male rats were statistically significant by FE tests.  Most mesotheliomas are thought to 

originate in the tunica vaginalis of the scrotum (Hall, 1990), and those found in this study are 

consistent with an origination from this investment of the testes.  As with this study, there were 

no mesotheliomas found in the testes or other tissues of the control male animals of the GMVC 

study (LRRI protocol FY01-013), although there was a statistically non-significant incidence (2 

in 50 animals or 4%) of the tumor in the testes of the high-level GMVC-exposed rats and 

sporadic incidence of the tumor in other tissues of GMVC-exposed male rats.  The absence of 

testicular mesothelioma in control animals of the present study, where 1 or 2 tumors might 

normally be expected to be found in 50 animals (NTP, 1999), may have influenced the statistical 

analysis to indicate a significant exposure-related incidence in the mid-level BGVC-exposed 

male rats, when no causal increase is actually present. 

There is an increased incidence (see Table P-1) of thyroid follicular cell carcinoma (2 in 

27 examined glands) in the mid-level male rat group (p < 0.05, FE test over all groups).  Whether 

the incidence of thyroid follicular carcinoma was a causal effect of exposure to the test substance 

or a sporadic occurrence remains a question, especially given that there is no apparent exposure 

concentration-response effect.  Pair-wise testing suggests no effect of exposure with no 

statistically significant differences indicated between the groups (p > 0.008, FE test).  However, 

the incidence (7%) in the mid-level group of males is considerably higher than that reported in 

control F344 rats exposed to air (average incidence of 1% in 21 studies, range of 0 carcinomas in 

52 rats to 1 in 45; NTP, 1999).  Thyroid follicular epithelial adenomas were also present in the 

low-level (2 of 29 examined) and high-level groups of male rats (2 of 50 examined; see Table 

P-1), although the incidences were not statistically significant.  While the incidence of thyroid 

follicular adenomas reported here are similar to or slightly higher than those previously reported 

for control animals, the incidence of thyroid follicular carcinomas and adenomas combined are 
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higher than what might be expected (NTP, 1999).  However, there are no statistically significant 

differences in the combined incidence of thyroid follicular adenomas and carcinomas among the 

exposure groups (Table P-1).  Thyroid follicular carcinoma might be considered to be caused by 

the exposure despite the lack of an apparent exposure concentration-response effect.  Further, 

follicular epithelial hyperplasia at minimal to mild severity was noted in male rats of the control, 

mid-, and high-level groups (2–12% incidence, Table P-1) and also displayed an increased 

incidence with increasing exposure level (CA p-value = 0.018; logistic p-value = 0.040).  This 

also suggested that thyroid follicular proliferative lesions in the male animals were caused by the 

exposure. 

Despite the proliferative lesions in the thyroid glands of male rats, the relevance of the 

test article exposure to human risk might be questioned, given that mechanisms of chemical 

thyroid carcinogenesis are believed to be different between humans and rodents (U.S. 

Environmental Protection Agency, 1998).  Mutation of thyroid follicular cell DNA may lead 

directly to cancer and is the only mechanism verified to be carcinogenic in humans, but rodents 

are believed to be more susceptible to carcinogenic processes involving stimulation of thyroid 

follicular cell growth through disruption of pituitary-thyroid hormonal physiology.  Mutagenesis 

of thyroid follicular cells and hormone disruption were not evaluated in the current study.  

Because of the unknown underlying mechanism, the lack of a linear exposure concentration-

response effect for induction of thyroid carcinoma might complicate the risk-assessment of 

human thyroid carcinogenesis from exposure to the test article. 

Other proliferative (and nonproliferative) lesions occurred which were not clearly 

significant or were judged to have confounding factors which must be considered in 

interpretation.  Some findings were decreased in exposed animals compared to controls, these are 

not generally discussed. 

Some general notes are warranted: 

1) A number of diagnoses which appear as statistically significant are confounded by 

the fact that the tissues were only examined if grossly abnormal.  This is 

particularly true in low-and mid-level animals.  For example, brain and liver were 

examined histologically in low-and mid-level animals only if a gross lesion was 

detected.  Thus, the incidence of “leukemia, monocytic” and “atrophy” was skewed 
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upward by a protocol driven sampling bias.  For the purpose of comments in the 

report, this will be termed “gross lesion sampling bias.” 

2) The incidence data for the diagnosis of “leukemia, mononuclear” should be 

considered only for the spleen.  This is typically accepted as the tissue of origin of 

this hematopoietic neoplasm (also termed large granular lymphocytic leukemia, 

Fischer rat leukemia, monocytic leukemia, etc.) in F344 rats, and the lesion was 

called in the spleen any time it occurred in other tissues.  Incidence data for this 

diagnosis in other organs are often spurious because some tissues were examined 

only if abnormal.  This is particularly true in low- and mid-level group animals 

which had a more limited routine tissue set (“gross lesion sampling bias”). 

In male rats, there are a few other statistically significant increases in the incidence of 

neoplastic lesions, but none are apparently the result of exposure to the test substance.  There is 

increased incidence of mononuclear cell leukemia (MCL) affecting the mandibular lymph nodes 

and prostate glands of the low-level exposed rats; and MCL affecting iliac lymph nodes of the 

high-level exposed rats (p < 0.05, FE test over all exposure levels).  There are, however, no 

statistically significant pair-wise differences between the exposure groups for these lesions (p > 

0.008, FE tests).  Given the lack of a dose-response (i.e., p > 0.05 for Cochran-Armitage [CA] 

and logistics tests), the commonality of MCL in old rats, and, often, the rather randomly affected 

tissues associated with systemically generalized neoplastic processes such as MCL, there is 

likely no biological significance (i.e., that the test substance is causal) to these elevated 

incidences. 

Male rats of the low- and mid-dose levels have a statistically significant higher incidence 

of keratoacanthomas in the skin (3 tumors in 29 rats and 3 in 26, respectively).  However, there 

is a lack of a dose-response for these incidences, and most like a result of gross sampling bias. 

There are several hyperplastic lesions in the male animals that have statistically 

significant differences in their incidence, but the biological effect of the BGVC exposure on 

these incidences is not apparent.  There is an increased incidence with statistically significant 

evidence of a dose-response effect for mastocytosis (proliferation of mast cells) in mesenteric 

lymph nodes (p < 0.05; CA, logistic, and FE tests).  Likewise, there are statistically significant 
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increases in the incidence of mastocytosis in the mediastinal and tracheobronchial lymph nodes 

from male rats in the mid-level exposure group, but pair-wise comparisons to the incidences in 

other exposure groups fail to yield any significant differences (p > 0.008, FE test).  The 

biological significance of mastocytosis is unknown, but its presence is common in older rats and 

may be related to past or current inflammation within the tissue or elsewhere.  By itself, 

mastocytosis is an interesting finding but of dubious consequence on health status. 

In females, there are also several neoplasms, most of which occur sporadically, whose 

incidences result in statistically significant variation, but there is no readily apparent causal effect 

of BGVC exposure for these neoplastic lesions.  As similar to the males, there is an increased 

incidence of MCL in the tracheobronchial lymph nodes, the mediastinal lymph nodes, and brains 

from rats of the mid-level exposure group (p < 0.05, FE tests).  Again, the lack of a statistically 

significant trend for these MCL lesions suggests that there is no dose-response effect (p > 0.05, 

CA and logistics tests), and a carcinogenic effect of BGVC exposure on the incidence of MCL in 

these tissues is doubtful.  Moreover, MCL in these tissues represents a metastatic lesion, i.e., the 

origin of MCL is invariably the spleen, and sporadically increased incidence in other tissues 

without any statistically significant splenic involvement fails to represent an effect of exposure to 

the test substance.  That said, there is an increased incidence in splenic MCL from rats of the 

low- and mid-level exposure groups, most likely due to gross sampling bias.  While this 

incidence of MCL in the spleen (see Table P-1) when viewed alone might be related to test 

substance exposure, the lack of a dose response and failed Fisher’s pair-wise tests (p > 0.008) are 

consistent with a lack of an effect of the test substance exposure.  There is an increased incidence 

of pheochromocytomas in adrenal glands from female rats of the high-level exposure group (3 of 

50 examined) that produces a significant trend for increasing incidence with increasing exposure 

level (p = 0.039, CA test).  The logistic trend test, however, as well as the FE test, fail to 

demonstrate statistically significant differences. 

As with the male rats, there are several lesions of hyperplasia in female rats that yield 

statistically significant differences among the exposure groups, yet the causal nature of BGVC 

exposure is not apparent.  There is a statistically significant decrease in thyroid C-cell 

hyperplasia in the low-level exposure group (6 of 24 glands examined; p < 0.008 with pair-wise 

FE tests).  This is similar to the significantly decreased incidence in males exposed to the same 
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level of BGVC, and as with male rats, the lack of a statistically significant trend for decreasing 

incidence with increasing dose makes interpretation of this significance difficult.  Likely, the 

decreased incidence represents a sporadic aberration rather than a real effect of BGVC exposure. 

Decreased incidence of biliary epithelial hyperplasia in the livers from female rats of the 

mid- and high-level exposure groups is suggestive of a protective effect of BGVC on 

development of this common age-related lesion (p < 0.01, CA, logistic, and FE tests).  The 

analysis on the incidence of this hyperplastic lesion is also corroborated by statistically 

significant indications that its severity is lessened in the BGVC-exposed rats in comparison to 

the control group (p < 0.05, Kolmogorov-Smirnoff [KS] test which assesses incidence and 

severity together).  The biological significance of such a finding is not known.  Likewise, there is 

a decrease in the incidence of basophilic foci of altered hepatocytes in the low- and mid-level 

exposure groups of female animals.  These decreased incidences are suggestive of a protective 

effect of BGVC at the various levels of exposure, but such protection cannot be directly inferred 

because of the lack of a dose-response. 

Nonproliferative Lesions 

Kidneys of nearly all male rats have evidence of chronic progressive nephropathy, and 

there is no significant difference in the incidence among the groups.  However, overall 

combination of incidence and severity of the finding is significantly greater in the male mid- and 

high-level exposure groups (p < 0.05, KS test, Tables P-2 and P-3).  This finding in males is 

consistent with male-rat-specific light hydrocarbon-induced alpha 2u-globulin overload 

nephropathy that has been reported previously in studies with wholly vaporized unleaded 

gasoline (MacFarland et al., 1984).  Many of the renal findings common to this disease, 

including cortical protein accumulation, tubular epithelial degeneration, interstitial nephritis, and 

fibrosis, are also found in CPN of rats.  The pathognomonic lesion of alpha 2u-globulin 

nephropathy is granular cast formation within tubule lumens specifically at the junction of the 

inner and outer stripes of the outer medulla.  This lesion, as expected in older animals, was not 

evident in the kidneys from this chronic study in contrast to what was observed in male F344 rats 

exposed to BGVC for a 13-week period1.  Alpha 2u-globulin is no longer produced by the liver 

                                                 
1 c.f., LRRI Study No. FY00-024.  Discontinued study report for:  211(b) chronic carcinogenicity study; baseline 
gasoline vapor condensate (BGVC). 
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in old male rats, and alpha 2u-globulin overload nephropathy is essentially masked by age-

related CPN, since both forms of nephropathy share similar diagnostic hallmarks. Therefore the 

effect of alpha 2u-globulin overload nephropathy typically may manifest as an increased severity 

of CPN, rather than increased incidence, since essentially all older male rats will develop CPN. 

In this long term study, hyaline droplet nephropathy likely contributed to increased severity, 

rather than incidence of CPN in males. Thus, the statistically significant worsening of CPN in 

male rats with higher levels of exposure is consistent with an effect induced by the test 

substance. 

The incidence and severity of CPN in female rats was less than in males and was not 
significantly different from that of the control group of female rats (Table P-2). Renal findings in 
females that are part of the constellation of CPN, including cortical tubular epithelial 
regeneration and corticomedullary tubular protein accumulation, had an increased incidence with 
increasing exposure level (p < 0.05, CA and logistics tests; Table P-3).  Therefore, at least some 
renal findings in females are consistent with enhancement of CPN with increasing exposure 
level. 

Table P-2.  Incidence and Severity of Chronic Progressive Nephropathy in Male and 
Female Rats Exposed to BGVC 

  Control Low Level Mid Level High Level 
Males     
 No. examined 50 50 50 50 
 No. with lesion (%) 49 (98) 49 (98) 50 (100)a 50 (100)a 
 No. with minimal grade 1 (%) 6 (12) 4 (8) 3 (6) 2 (4) 
 No. with mild grade 2 (%) 20 (40) 18 (36) 9 (18) 10 (20) 
 No. with moderate grade 3 (%) 20 (40) 24 (48) 28 (56) 27 (54) 
 No with marked grade 4 (%) 3 (6) 3 (6) 10 (20) 11 (22) 
 Average severity grade 2.4 2.5 2.9 2.9 

Females     
 No. examined 50 24 25 50 
 No. with lesion (%) 27 (54) 12 (50) 16 (64) 32 (64) 
 No. with minimal grade 1 (%) 21 (42) 3 (12.5) 10 (40) 22 (44) 
 No. with mild grade 2 (%) 6 (12) 6 (25) 5 (20) 9 (18) 
 No. with moderate grade 3 (%) 0 2 (8.3) 1 (4) 1 (2) 
 No with marked grade 4 (%) 0 1 (4.2) 0 0 
 Average severity grade 0.7 1.0 0.9 0.9 
aOverall severity/incidence is significantly greater than control using the Kolmogorov-
Smirnoff test, p ≤ 0.05. 
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Table P-3.  Incidence of Renal Lesions Partly Comprising the Finding of Chronic 

Progressive Nephropathy in Male and Female Rats Exposed to BGVC 

  Control Low Level Mid Level High Level 
Males     
 No. examined 50 50 50 50 
 No. with corticomedullary tubular  

protein accumulation (%) 
49 (98) 50 (100) 50 (100) 49 (98) 

 No. with tubular epithelial  
regeneration (%) 

42 (84) 43 (86) 47 (94) 48 (96)a

Females     
 No. examined 50 24 25 50 
 No. with corticomedullary tubular  

protein accumulation (%) 
31 (62) 12 (50) 16 (64) 40 (80)a

 No. with tubular epithelial  
regeneration (%) 

18 (36) 6 (25) 7 (28) 30 (60)a, b

aSignificant trend for increased incidence with increasing exposure level (p < 0.05, CA and 
logistics test). 

bSignificantly different from the low-level exposure group (p = 0.006, FE test). 
 

Degeneration of the nasal epithelium, characterized primarily by accumulation of 

globular, homogeneous, brightly eosinophilic material in the cytoplasm of respiratory and/or 

olfactory epithelial cells, is present at minimal-to-moderate severity in all groups of animals.  

This is a common finding in aged rats, but its severity or incidence can be enhanced by 

inhalation exposure to irritants or toxicants.  The finding is somewhat sporadic, but its incidence 

in BGVC-exposed male rats is significantly greater in the respiratory epithelium of the nasal 

passages at turbinate level 2 (approximately at the level of the incisive papilla) with a significant 

trend for increased incidence with increasing level of exposure (p < 0.005, CA and logistics tests, 

Table P-4).  The combination of incidence and severity of the lesion at turbinate level 2, 

however, is not significantly different among the groups.  Difference in incidence of the 

degenerative change in respiratory epithelium at turbinate level 3 (second palatal ridge) of male 

rats is also statistically significant (p = 0.007, FE test over all groups), but the CA and logistic 

trend tests do not demonstrate any significance among the groups.  The incidence of the lesion in 

the mid-level group is significantly greater than the low-level group (Table P-4). 
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Table P-4.  Incidence and Severity of Respiratory Epithelial Degeneration 
in the Nasal Passages from Rats Exposed to BGVC 

  Control Low Level Mid Level High Level 

Males, Turbinate Level 2     
 No. examined 50 50 50 50 
 No. with lesion (%) 2 (4) 3 (6) 7 (14) 11 (22)a 
 No. with minimal grade 1 (%) 2 (4) 3 (6) 5 (10) 10 (20) 
 No. with mild grade 2 (%) 0 0 1 (2) 1 (2) 
 No. with moderate grade 3 (%) 0 0 1 (2) 0 
 Average severity grade 0 0.1 0.2 0.2 

Males, Turbinate Level 3     
 No. examined 50 50 49 50 
 No. with lesion (%) 1 (2) 0 7 (14)b 2 (4) 
 No. with minimal grade 1 (%) 0 0 5 (10) 2 (4) 
 No. with mild grade 2 (%) 1 (2) 0 2 (4) 0 
 Average severity grade 0 -- 0.2 0 

Females, Turbinate Level 2     
 No. examined 49 49 50 50 
 No. with lesion (%) 8 (16) 11 (22) 18 (36) 26 (52)a,c,d 
 No. with minimal grade 1 (%) 6 (12) 8 (16) 10 (20) 15 (30) 
 No. with mild grade 2 (%) 2 (4) 3 (6) 7 (14) 10 (20) 
 No. with moderate grade 3 (%) 0 0 1 (2) 1 (2) 
 Average severity grade 0.2 0.3 0.5 0.8 

Females, Turbinate Level 3     
 No. examined 49 49 50 50 
 No. with lesion (%) 2 (4) 0 8 (16)e 12 (24)a,d 
 No. with minimal grade 1 (%) 2 (4) 0 6 (12) 5 (10) 
 No. with mild grade 2 (%) 0 0 2 (4) 7 (14) 
 Average severity grade 0 -- 0.2 0.4 
aSignificant trend for increased incidence with increasing exposure level (p < 0.005, CA and 
logistics tests). 

bSignificantly different from the low-level group (p = 0.006, pair-wise FE test). 
cOverall severity/incidence is significantly greater than control (p < 0.05, Kolmogorov-
Smirnoff test). 

dSignificantly different from the control and low-level groups (p < 0.008, FE test). 
eSignificantly different from the low-level group (p < 0.008, FE test). 
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The incidence of nasal respiratory epithelial degeneration for female rats, including that 

in control animals, is somewhat greater than that of the males suggesting that this finding is more 

of a female-specific lesion.  Higher incidences with significant trends for increases with 

increasing exposure level of the respiratory epithelial lesion were noted at both turbinate levels 2 

and 3 of the female rats (Table P-4).  The incidences at turbinate levels 2 and 3 in the high-level 

group were significantly greater than the control and low-level groups.  The incidence at 

turbinate level 3 in the mid-level group was significantly greater than in the low-level group.  

The combination of incidence and severity of the respiratory epithelial lesion by the 

Kolmogorov-Smirnoff test was significantly greater only in the female high-level exposure 

group and only at turbinate level 2 (see Table P-4).  The incidence and/or severity of the lesion in 

both sexes are likely induced by exposure. 

Interestingly, BGVC exposure caused a statistically significant exposure-related decrease 

in the degeneration of olfactory epithelium in turbinate levels 3 and 4 (level of the first molar) in 

the nasal passages from male rats (Table P-5).  At turbinate level 4, the incidence in the high-

level male group was significantly less than in the control and low-level groups.  This exposure-

response relationship was also present in the females at turbinate level 4 (Table P-5), where the 

incidence in the mid- and high-level rats was less than in controls.  This suggests that the BGVC 

exposure was associated with some protection of the olfactory epithelium.  Given that olfactory 

epithelium contains relatively large amounts of inducible toxicant metabolizing enzymes (e.g., 

CYP450, glutathione-S-transferases, carboxyl esterases), there is a possibility that these cells 

over time became relatively resistant to toxic or irritant effects of BGVC exposure because of 

metabolizing enzyme induction and enhanced detoxification capacity. 

Table P-5.  Incidence and Severity of Olfactory Epithelial Degeneration 
in the Nasal Passages from Rats Exposed to BGVC 

  Control Low Level Mid Level High Level 
Males, Turbinate Level 3     
 No. examined 50 50 49 50 
 No. with lesion (%) 15 (30) 3 (6) 7 (14)a 4 (8)b 
 No. with minimal grade 1 (%) 14 (28) 1 (2) 6 (12) 4 (8) 
 No. with mild grade 2 (%) 1 (2) 2 (4) 1 (2) 0 
 Average severity grade 0.3 0.1 0.2 0.1 

 



Study Number FY01-027 
211(b) Chronic Carcinogenicity Study 

Baseline Gasoline Vapor Condensate (BGVC) 

P-18 

Table P-5.  Incidence and Severity of Olfactory Epithelial Degeneration 
in the Nasal Passages from Rats Exposed to BGVC (Concluded) 

  Control Low Level Mid Level High Level 

Males, Turbinate Level 4     
 No. examined 50 50 49 50 
 No. with lesion (%) 18 (36) 10 (20) 6 (12) 1 (2)b,c,d 
 No. with minimal grade 1 (%) 17 (34) 10 (20) 2 (4) 1 (2) 
 No. with mild grade 2 (%) 1 (2) 0 4 (8) 0 
 Average severity grade 0.4 0.2 0.2 0 

Females, Turbinate Level 3     
 No. examined 49 49 50 50 
 No. with lesion (%) 15 (31) 13 (27) 11 (22) 13 (26) 
 No. with minimal grade 1 (%) 15 (31) 11 (23) 9 (18) 11 (22) 
 No. with mild grade 2 (%) 0 2 (4) 2 (4) 2 (4) 
 Average severity grade 0.3 0.3 0.3 0.3 

Females, Turbinate Level 4     
 No. examined 49 49 50 49 
 No. with lesion (%) 21 (43) 10 (20) 7 (14)e 2 (4)b,c,e 
 No. with minimal grade 1 (%) 20 (41) 10 6 (12) 2 (4) 
 No. with mild grade 2 (%) 1 (2) 0 1 (2) 0 
 Average severity grade 0.4 0.2 0.2 0 
aSignificantly greater than the low-level group (p < 0.008, FE test). 
bSignificant trend for decreased incidence with increasing exposure level (p < 0.005, CA and 
logistics tests). 

cOverall severity/incidence is significantly less than control (p < 0.05, Kolmogorov-Smirnoff 
test). 

dSignificantly less than control and low-level groups (p < 0.008, FE test). 
eSignificantly less than control (p < 0.008, FE test). 

 

Miscellaneous Degenerative, Hyperplastic, and Inflammatory Lesions 

There are several other, relatively infrequent miscellaneous changes whose incidences in 

the BGVC-exposed groups are significantly increased or decreased from the corresponding 

incidence in the control group.  Examples in the female animals include plasmacytosis, 

erythrocytosis, and inflammation in mandibular lymph nodes; plasmacytosis in mediastinal 

lymph nodes; hepatocellular atrophy and hepatic hemorrhage (often accompanying marked MCL 

infiltrates); splenic fibrosis, hematoma formation, and pigment accumulation; myocardial 

inflammation; hemorrhage in the brain (again, accompanying MCL); hydrocephalus attributable 
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to compression of the brain from pituitary adenomas; corneal mineralization, etc.  The patterns of 

incidence do not have a significant trend for an exposure level response (p > 0.05, CA and 

logistics tests), and the severity of such lesions are not significantly greater than that observed in 

the control group (p > 0.05, KS tests).  None of these lesions are likely exposure related. 

Examples of statistically significant difference in the incidence of miscellaneous 

degenerative and inflammatory changes in the males include macrophage hyperplasia in iliac 

lymph nodes (increased in controls); interstitial infiltrates of inflammatory cells in the lung 

(increased in the mid-level exposure group); cardiac dilation (increased in the mid-level group); 

myocardial inflammation (decreased in the low-level group); prostatic inflammation (decreased 

in the low- and high-level groups); mammary gland epithelial pigment accumulation (increased 

in the mid-level group); and cataracts (increased in the low- and mid-level groups).  Again, the 

incidences do not follow dose-response relationships, and pair-wise comparisons often fail to 

yield statistically significant differences.  Splenic fibrosis is increased in the mid- and high-level 

exposure groups of males, and statistics demonstrate a significant trend for increased incidence 

with increasing exposure level (p < 0.05, CA and logistics tests).  As this lesion often 

accompanies splenic MCL (sometimes following splenic infarction), attributing the BGVC 

exposure as its cause is debatable.  Although incidence differences are not significant, the 

severity for biliary epithelial hyperplasia is greater in the high-level exposure group of males 

(p < 0.05, KS test).  This lesion is tracked by significant increase in severity of portal fibrosis.  

Both of these lesions are common in aged animals, and the effect of BGVC exposure on the 

development of this lesion is uncertain.  Interestingly, this is somewhat the opposite of what 

occurred in livers of the female animals.  There are no statistically significant increases in 

severity of any other finding in the male animals. 

In females, there is an apparent protective effect of BGVC exposure on the development 

of pituitary gland cysts with decreased incidence of the finding with increasing exposure level 

(p < 0.01, CA and logistics tests), although pair-wise testing does not demonstrate any difference 

between the exposure groups (p > 0.008, FE test).  Pituitary cysts are common in aged animals, 

are often small and localized, and are usually of no clinical consequence, such that “protection” 

induced by the exposure may not necessarily be of any importance.  Myocardial fibrosis in hearts 

from female animals shows a significant increase with increasing exposure level (p < 0.05, CA 
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and logistics tests).  However, pair-wise testing and statistical analysis for severity did not reveal 

any significant differences between the groups, so this finding was not attributed to exposure. 

 

HEMATOLOGY RESULTS AND DISCUSSION 

Percentages and estimated absolute numbers of white blood cells (WBC) are presented in 

Appendices L.  As might be expected, there are numerous, statistically significant changes over 

time in WBC counts within the individual groups (control and high-level exposure groups, only).  

These may be regarded as less important than differences between the groups at a given time-

point, in that such time-related changes are expected to occur with aging and concomitant 

development of degenerative, inflammatory, and neoplastic (e.g., MCL) changes.  Statistically 

significant interactive effects between time and exposure were not assessed. 

For females, there are significantly fewer numbers of total WBCs, neutrophils, 

lymphocytes, eosinophils, and nucleated red blood cells (RBCs) in the high-level group at the 12 

month time-point (estimated absolute numbers; p < 0.05, Kruskal-Wallis test).  These differences 

are not recapitulated in the percentage counts, but changes in absolute numbers are better 

indicators than percentages with regard to effects on health.  The significantly decreased 

numbers may not be an indication of myelosuppression in the high-level exposure groups, in that 

the controls have slightly elevated total WBC and absolute lymphocyte counts from what might 

be expected in a group of normal female F344 rats of this age (c.f., for example, 

www.criver.com).  At 18 months and at the final sacrifice, there are no significant differences 

between the groups of females in any of the estimated WBC numbers, other than a slight 

increase in band neutrophils at 18 months. Overall, the relationship of treatment with the changes 

observed in females at 12 months is unknown. 

For males, there are several significant differences between the control and high-level 

exposure groups for percentages of various WBCs, but again the estimated absolute numbers are 

regarded as better indicators of WBC changes.  Percentages of neutrophils display differences at 

the 12 month and terminal kill time-points, but estimated absolute numbers of neutrophils show 

no difference between the groups.  Similarly, lymphocyte percentages are different at the 12 

month and terminal kill time-points, but only the absolute number of lymphocytes is significantly 
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elevated in the high-level group at the terminal time-point (p = 0.01, Kruskal-Wallis test).  The 

range of lymphocyte numbers at this time-point, however, is very large (600 to 347,000 cells/µL 

for controls and 900 to 190,000 cells/µL for high-level) and may be attributable to the incidence 

of MCL in these aged animals.  This is corroborated by the enlarged number of atypical 

lymphocytes at the final time-point.  Given that BGVC exposure did not definitively enhance 

splenic involvement with MCL (above) in males, the relationship of treatment to lymphocyte 

differences is unknown. 

Differences in other hematology parameters between the controls and high-level exposure 

rats, such as RBC polychromasia, RBC anisocytosis, and platelet number estimates, are not 

statistically significant. 

 

PATHOLOGY SUMMARY 

Chronic exposure to BGVC did not enhance the development of proliferative lesions 

(hyperplastic lesions, neoplasms) in female rats.  In male rats, chronic exposure to BGVC 

apparently enhanced the development of renal adenomas and carcinomas as well as nasal 

squamous cell carcinomas, mesotheliomas, and proliferative lesions of the thyroid follicular 

epithelium.  For the renal tumors and mesothelioma in males, there were no distinct or 

statistically significant exposure concentration-response effects, and only the incidence of 

thyroid follicular epithelial hyperplasia in males, not the incidence of thyroid follicular 

carcinoma or adenoma, displayed a significant exposure concentration-response effect.  The 

degenerative lesion of chronic progressive nephropathy (CPN) was increased in severity in male 

rats by mid- and high-level BGVC exposure.  Kidneys from females had a significant trend for 

increased incidence of cortical tubular epithelial regeneration and protein accumulation with 

increasing exposure level, however there was no difference in overall incidence or severity of 

CPN.  In the nasal passages, the BGVC exposure was associated with an increase in the 

incidence of respiratory epithelial degeneration and was considered to be an effect of BGVC 

exposure.  A significant decrease in the incidence of olfactory epithelial degeneration in the nasal 

passages of both male and female rats was also observed, although the biological significance of 

this observation is difficult to interpret. 
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There were numerous statistically significant differences among and between the groups 

in the incidence or severity of common age-related proliferative, degenerative, and inflammatory 

lesions in the rats of this study.  In most instances, the occurrence of these lesions was sporadic 

and, although statistically significant, could not be definitively attributed to induction by the 

BGVC exposure. For those effects exhibiting increases in the low- and mid-level exposure 

groups only (e.g., female mononuclear cell leukemia), effects were likely due to protocol related 

gross sampling bias in these groups. 

There were changes in the hematology on blood smears made at various time-points 

during and after the exposure.  For females, there were significantly fewer numbers of total 

WBCs, neutrophils, lymphocytes, eosinophils, and nucleated red blood cells (RBCs) in the high-

level group at the 12 month time-point, only.  In males, only the absolute number of lymphocytes 

is significantly elevated in the high-level group at the final sacrifice time-point. Due to blood 

sampling difficulties at the 12 month time point and the high, age-related incidence of 

mononuclear cell leukemia in all groups, the relationship of treatment to these changes in 

hematology values is unknown. 

Consequently, due to exposure-related increases in renal adenomas and carcinomas, nasal 

squamous cell carcinomas, mesothelioma, and thyroid follicular proliferative lesions, chronic 

inhalation of Baseline Gasoline Vapor Condensate was determined to be carcinogenic in male 

rats in this study. 
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