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ASSAYS FOR SULFUR MUSTARD AND LEWISITE IN SESAME OIL 

D.R.Kalkwarf 

Methods were developed for the assay of either sulfur mustard or lewisite 
in sesame oil by gas chromatography, using a capillary column and flame­
ionization detection. The method for sulfur mustard can be used at 
concentrations as low as 0.01 mg/mL, whereas the method for 1ew1site 
can be used at concentrations as low as 0.0 I mg/ml. 

The gas-chromatographic assay of sulfur mustard in sesame oil was 
complicated by the high boiling points of some components in sesame oil. 
As a result, the temperature of the capillary-column inlet had to be 
maintained at 200' C and the following temperature program was used: 

80' C, 5min; (5'/min) to 140° C; (20°/min) to 300°,300° C, 20min 

The procedure consisted of diluting 0.500mL of sample with 0.500mL of 
18.7ng/uL 2,4-dichlorotoluene CDCTl In isooctane, contained In a 1.5-ml 
automatic sampler vial with a Teflon-lined crimped-top cap. The DCT was 
used as an internal standard for the assay. A Hewlett-Packard 5840A aas 

< 

chromatoaraph and 7672A automatic sample chanaer were used with a J & 
- < 

W DB-5 column. 

Using this method, samples were analyzed Immediately after preparation 
and after storage in a refigerator for time periods of up to 31 days. Less 
than I 0% of the sulfur mustard was found to have decomposed during those 
time periods. 

The gas-chromatographic assay of lewisite was further complicated by :ts 
low decomposition temperature, 190' C. The problem was to find 
conditions that would allow the sesame oil to migrate through the column 
without decomposing the lewisite on the way. No direct way was found; 
however, It was found that lewisite could be derlvatlzed In sesame oil by 
addition of 2-mercaptoethanol (2-MEl at room temperature. This reaction 
can be written: 

CICH=CHAsC1
2 

+ 2 H5CH2CH20H --;- CICH=CHAs(5Cf-''2CH20Hl2 + 2HCI 

The product of this reaction proved to be so stable that the same 
column-InJection temperature and temperature program as In the 
sulfur-mustard assay could be used. The same chromatographic 
instumentation and column were also used. 
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The procedure consisted of dilutmg 0.500mL of sample with 0.500mL of a 
solution containing 25ng of naphthalene and 5720 ng of 2-ME/ uL methanol 
contained In a 1.5-mL automatic ·sampler vial with a Teflon-lined 
crimped-top cap.The naphthalene was used as an internal standard for the 
assay. 

Using this method, samples were analyzed Immediately after preparation 
and after storage In a refigerator for 8 days. Less than I 0% of the lewisite 
was found to have decomposed during that time period. 
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DEVELOPMENT OF A GAS-CHROMATOGRAPHIC ASSAY FOR LEWISITE 

Purpo!le: To e~tabh:sh condition!! for as:SSIJiDQ :sesame-oil :solutions: for 
le"w'i:site (l) ;;itb the HeW"lett-Packard 5840~ gas chromatograph. 

Procedure 
On 860116, L Sa::ser prepared 3ml af :solution labeled CSH-2-85-HEX-1 

containing 0.94Smg/ml of 1. in hexane. This solution 'w"83 s1ored ln the 
refrigerator of the CSM facihtlj. On 860120, 1 received O.Sml of this -solution 
from H. Kan&giane:s and treated it a:s follov:s. The O.Sml vas: pipeted into a 
1.5-ml :sample-changer vial together vith O.Srnl of 37.4ng/ul 
2,4-dichlorotoluene {OCT) in i:sooctane. The vial w·a:s labeled 
CSH-2-85-HEX-lA~ and it contained 472ng/ul of land 18.7ng/ul of OCT 83 an 
internal :standard. Thb solution .,.a, u:sed to prep1:1re 3 further dilution~ a~ 

follovs_ 
A 0.5-ml portion 'Vas diluted to LOOml ..... ttll 37.4ng/ul OCT and labeled 

CSM-2-65-HEX-16. It contained 236ng/ul of land 0.5(37.4) +0.5(18.7)= 
28.0ng/ul of OCT. 

A 250-ul portion of HEX-It. 'Vas diluted to 1.00ml 'w'ltll O.Sml of 
37.4ng/ul OCT and ZSOuL of hexane; and thi:r .solution ..,as labeled 
CSM-2-85-HEX-1C. It contained 118ng/ul of l and 0.5(37.4)+0.25( 18.7)= 
23.4ng/ul of OCT. 

A 0.125-ml portion of HEX-1.1 Yas diluted to 1.00ml Yith 0.5ml of 
37.4ng/ul OCT and 0.375ml of hexane; and thi3 solution .... as labeled 
CSM-2-85-HEX-1 D. It contained 59.0ng/ul of l and 0.5(37.4) + 
0,1 25( 18.75)=2 1.1 ng/ul of OCT. 

The rest of solution CSM-2-85-HEX-lA 'w"SS decontaminated biJ treatment 
vith 2.5M HaOH. 

The 3 dilution!~ of HfX-lA 'w'ere analyzed Y'ith the He..,..lett-Packard 5840A 
ga~ chromatograph using a 28-m DB-1 capillary column ....-ith name ionization 
detector and the folloving temper~ture program: 1 OOOC,l min (5°/min) 200°C. 
t. Hevlett-Pac[ard 7672A :sample changer vas abo U!Sed. 

P.esu1t'3 

The assay results are listed belo"w'. They are based on gas-chromatographic 
records (GCR"!S) filed in the Mustard Assay Book: stored in Room 205, 329 
Building. The chromatographic peak: "w'ith a retention time of 8.6 min yoa~ 
~ttributerl to l, Y'here~~ the peak Y'ith a retention time of 10.6 min ..,.~: 
attributed to DCT. The~e re3ult~ are summarized bg the value~ for the relative 
sensiti·;ity of l Yith respect to OCT, S = ('\IAocrHlDCT)/[L]), Yhere I. 

designate~ pet1k area~ and [J de~lgnate:s concentratlon:s. Thi:s 3en3itivitq 
appeared to decrea~e ,.·lth decreasing concentration. 

Sample GCR [ L] [OCT] Al 11ocT s 
( ng/ul) (ng/ul) (count:s) (count:s} 

HEX-1 0 HP-F134. 59.0 21 . 1 174 4433 0.014 
HEX- I C HP-F135 11 8 23.4 1 513 4917 0.061 
HEX-1 B HP-F136 236 28.0 5195 5628 0.11 0 
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Date: January 8, 1987 

To: Pat Hac~ett 

From: Don Kal~warl ~/ 

Information About thetfcfe-;:tity and Purity of the Lewisite Used in Your Study. 

I understand that lewisite from lot CSM-2-85 was used in all of your 
experiments. I measured the ultrllviolet absorption spectrum of that materHll 
dissolved in isooctane and concluded that it contained lewisite and no other 
uv-absorbing compound. The spectrum showed a strong absorption line at 21 S 
nm with no other pronounced spectral features. as has been reported in the 
1 iterature' 1 ,2). The absorptivity of th~ mater i_a l at 2 1 S nm, _ wh ic!l f.robab ly 
measure~ the number of vmyl groups tn solutJon, was 0.030 ppm- cm-1 This 
value is close to that found by Mohler and Sorge,0.048 ppm- 1cm-H2l but less 
than that reported by RewicK eta!.( 1l. Since the latter authors were unable to 
assay their lewisite by gas chromatography. they did not <now what or how 
many components were in their sample. The report by Hohler was not available 
at PNL but has been requested from another library. Common impurities in 
lewisite that would be expected to absorb uv-light are lewisite oxide and the 
various cis-trans isomers of bis( 2-ch lorovinyl )ch loroarsine and 
tris(2-chlorovinyJ)arsine(3). Since I did not have authentic samples of any of 
these compounds, I can only conclude is that CSM-2-85 contained the same 
substance or mixture of substances as the material examined by Mohler and 
Sorge. 

I did analyze solutions of CSM-2-85 by gas chromotogrophy follo"Ning 
derivatization of the lewisite with 2-mercaptoethanol. The only pear-s observed 
were due to the thiolated lewisite, the excess derivatizing agent lind an internal 
standard compound, 1-chloronaphthalene, which we added to correct for 
variations in the volumes injected on the chromatographic column. It is 
doubtful. however. that lewisite oxide or the other common impurities would be 
observed since they would not be expected to react with the deriV\ltiZing ager.t, 
and probably share the instability Jt high temperatures shown by lewisite 
itself. The injection port of the gas chromatograph was run at 200°C 
• which is 10 degrees higher lhat the decomposition temperJture of lewisite. 
l c~nr.luded that CSH-2-85 contains only lewisite with pw.;sibly some 

heat-labile lewisite derivntives_ 

(I) Rewic<, R.T., M.L.Schumacher and D.L.Heynes. 1986. "The UV 
Absorption Spectrn of Chemical Agents and Simulants~. Appl.Spcctroscopy 
40:152-1 ~6. 

(2) Mohler, H. andJ.Sorge. 1939. "Chemical Warfare Materials. XII. Light 
Absorption by Nose and Throat. Lung and S~in Poisons In Ultraviolet of 
Short Wave length~. Helv.Chim Acta 22:235-239. 
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( 3) D.H.Rosenblalt, T.A.Miller, J.C.Dacre. T.Muril and D.R.Cogley. 1975. 
Problem Definition Studies on Potential Environmental Pollutants 
Physical/Chemical Toxicological and Biological Properties of 16 
Substances. AD A030428, Technical Report 7509. US Army Medical and 
Bioengineering Research and Development Laboratory, Fort Dietrick, 
Frederick, MD. 
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TABLE B I. OBSERVATIONS AT NECROPSY OF RATS IN THE 
DOSE RANGE STUDY OF LEWI51TE8. 

LEWISITE 
DOSE 

Vehicle 

0.5 mg/kg 

1. 0 mg/kg 

2.0 mg/kg 

2.5 mg/kg 

ANIMAL 
NUMBER 

331 
356 

348 

299 

339 

347 

352 

317 

355 

329 

296 
272 

DAY OF 
NECROpsyb 

20 
20 

20 

7 

9 

12 

16 

7 

14 

16 

20 
20 

NUMBER 
OF DOSES 

10 
10 

10 

4 

6 

10 

2 

9 

9 

10 
10 

OBSERVATIONS 

Pregnant; perforated lunge 
Pregnant; no Cl observed; one 

implant detected by uterine stainc. 

Pregnant; bilateral hydronephrosis 

Not pregnant; euthenized for dyspnea; 
back flow noted during dosing; GIT filled 
with gas and yellow fiUld; PCCDd- lung 
dose 

Pregnant; euthani.zed for dyspnea; 
pericardium filled wllh blood; GIT filled 
with gas; PCOD- OOsing trauma 

Pregnant; died; GIT filled with gas, yellow 
and bloody fluid; gastric inflammation 
and edema; PCOD- lewisite toxicity 

Pregnant; died; perforated esophagus; 
PCCD - dosing trauma 

Pregnant; euthanized for u)!spnea; 
beck. flow noted during dosing; stomach 
filled with gas; innammation of gastric 
murnsa and muE:Cularis; PCOD- lung 
dose 

Pregnant; died; GIT filled with gas, yellow 
and blood fluid; gastric jnflammation and 
focal hemorrhage; PCOD- lewisite 
toxicity 

Pregnant; died, GIT filled with gas, yellow 
and blcaly fluid; PCOD- lewJSlle 
toxicity 

Pregr.ant; lung lesion; GIT filled wtth gas 
Not pregnant; small (-I mm) gastnc 

ulcer; GIT filled with gas 

8All other animals in the study were apparently normal at scheduled sacrn-ice. 
boays from detection of copulation; scheduled sacrifice at 20 days 
Coate omitted from maternal and fetal summaries 
dProbable cause of death ( PCCD) 
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TABLE B2. OBSERVATIONS AT NECROPSY OF RATS IN THE 
TERATOLOGY STUDY OF LEWISITE' 

DOSE ANIMAL 
mg/k'l-- NUMBER 

Vehicle 394 

1.0 396 

433 

SOl 

1.5 517 

DAY OF 
NECROPSYb 

10 

20 

\3 

\0 

20 

NUMBER 
OF DOSES OBSERVATIONS 

S Not pregnant, died; mottled lung, 

10 

8 

8 

10 

enlarged heart and thymus, small 
intestines filled with blood; PCODc­
dosing trauma 

Pregnant; cream-colored mottling of 
median and right liver lobes 

Pregnant, euthanized for ctyspnes; 
perforated esophagus, mottled lung, ml 
in thorax; PCOD- dosing trauma 

Pregnant, died; mottled lungs; other 
organs are apparently normal; PCOD-
lung OOse 

Not pregnant; bilateral hydronephrosis 

1lAJ1 other animals in the study were apparently normal at scheduled sacrifice. 
boays from detection of copulation; scheduled sacrifice at 20 days 
Cprobable cause of death ( PCOD) 

10 
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TABLE B3. OBSERVATIONS AT NECROPSY OF RABBITS IN THE 
DOSE RANGE STUDY OF LEWISITE 

DOSE ANIMAL DAY OF NUMBER 

!IIYLkrl NUMBER QftJ!ja OF DOSES QBSEBYAIION 

Vehicle 499 30 14 Pregnant, ANb 
515 30 14 Not pregnant, AN 
521 10 5 Pregnant, died; oil in thorax; right lung 

lobe perforBted; Pcooc- dosing error 
597 30 14 Pregnant, left lung consolidated and 

adhered to pleural lining; Jes10n in 
right lung; lung dose probable on 
14 dg. 

629 30 14 Not pregnant; AN 
694 30 14 Not pregnant; AN 
739 30 14 Pregnant, AN 
763 30 14 Not pregnant, AN 

-------------------------------------------------------------------
0.5 497 30 14 Pregnant, gastric mumsa inflammed 

520 30 14 Pregnant, excessive amount of peritoneal 
fluid; gastric murosa inflamed 

599 7 I Pregnant, died; oil in thorax; right lung 
lobe hemorrhagic; PCOD- lung do~ 

665 16 II Pregnant, died; fluid in thorax, right 
lung lobe hemorrhagic, necrotic; 
hemorrhage in pyloric and cardiac 
regions of stomach; PCOD - lung dose 

738 30 14 Pregnant, excessive fluid in pericardia! 
sac; gastric mucosa inflamed 

759 10 4 Pregnant, died; oil in thorax; right lung 
lobe necrotic, hemorrhegic; 
innammation of pyloric region of 
stomech; PCOD - 1 ung dif...e 

798 I 0 5 Pregnant, died; oil in thorax; left lung 
lobe hemorrhagic; PCOD- lung dose 

10S3 14 3 Pregnant, died; oil in thorax; right lung 
loDes dark; pyloric and cardiec 
regions of stomech have grsy-black 
areas; PCOD- lung dose 

-------------------------------------------------------------------
1.0 500 15 9 

518 22 14 

8Dsys after insemination; scheduled sacrifice on 30 OJ 
bApparently normal (AN) 
0Probable cause of deeth ( PCOD) 

11 

Pregnant, died; cardiac, pyloric regions 
of stomach are hemorrhagic; edema in 
cardiac region; PCOD - lewisite 
toxicity 

Pregnant; died; gastric mucosa 
hemorrhagic; duodenum inflamed and 
necrotic; hemorrhagic feci in cecum 
PCOD - lewisite toxiclty 



TABLE B3 (CONTINUED). OBSERVATIONS AT NECROPSY OF RABBITS 
IN THE DOSE RANGE STUDY OF LEWISITE 

DOSE ANIMAL DAY OF NUMBER 

moLko NI/MBER llLillia OF DOSES OBSERVATION 

1.0 519 30 14 Pregnant, excessive amount of fluid in 
the peritoneum; gastric mucosa 
inflamed 

525 I I 5 Pregnant, died; inflammation of pyloric 
and cardiac regions of stomach; 
hemorrh~ic area in left lung; PCOD 
- lewisite toxicity 

558 15 9 Pregnant, died; pyloric <Jnd Cllrdiec 
regions of stomach are hemorrhagic; 
PCOD - lewisite toxicity 

559 13 8 Pregnant, died; severe hemorrhage of 
pyloric and cardiac regions of 
stomach and duodenal mucosa; PCOD 
- lewisite toxicity 

737 9 4 Pregnant, died; oil in thorex; 
hemorrhagic pyloric and inflammed 
cardiac regions of stomach; PCOD -
lung rose 

740 15 9 Pregnant, died; hemorrhage of 
pyloric and cardiac regions of 
stomach; PCOD - le'llisite toxicity 

-------------------------------------------------------------------
1.5 276 10 5 

435 12 7 

541 II 5 

667 7 2 

695 II 5 

781 6 

'Days after insemination; scheduled sacrifice on 30 dg 
bApparently normal (AN) 
CProbable cause of death ( PCOD) 

12 

Pregnant; died; hemorrhage of 
gastric mucosa; PCOD - lewisite 
toxicity 

Pregnant, died; hemorrhage oi 
gastric mucosa; PCOD- lewisite 
toxicity 

Pregnant, died; hemorrh~ of 
gastric mucosa; PCOD- lewisite 
toxicity 

Pregnant, died; blood in thorax; 
cardia:: region of stomach is 
hemorrhagic; PCOD- lung dose 

Pregnant, died; hemorrh2ge of 
gastric mucosa; PCOD- lewisite 
toxicity 

Pregnant, died; oil in thorax: 
stomach ANb; PCOD - lung dose 



TABLE 53 (CONTINUED). OBSERVATIONS AT NECROPSY OF RABBITS 
IN THE DOSE RANGE STUDY OF LEWISITE 

DOSE ANIMAL 
mllLlo NIIMBER 

1.5 783 

1196 

DAY OF NUMBER 
ll.E.illf8 Of DOSES 

10 4 

8 3 

OBSERYAIION 

Pregnant, died; oil in thorax; 
hemorrhagic area in left lung; 
hemorrhage of pyloric and cardiac 
mucosa of stoma:h; PCODb- lung 
cllse 

Pregnant, died; hemorrhage of 
gastric mucosa; PCOD - lewisite 
toxicity 

-------------------------------------------------------------------
2.0 113 9 4 

434 II 5 

505 8 3 

524 9 4 

600 8 3 

631 II 5 

663 9 4 

732 7 2 

8Days after insemination; scheduled sacrifice on 30 dg 
bProbable cause of death (PCOD) 

13 

Pregmmt, died; hemorrha~;Je of 
gastric mucosa; PCOD- lewite 
toxicity 

Pregnant, died; hemorrhage of 
gastric mucosa; PCOD- lewisite 
toxicity 

Pregnant, died; severe edema, 
hemorrhage of gastric mucosa; 
PCOD - lewisite toxicity 

Pregnant, died; hemorrhage of 
pyloric mucosa of stomach; PCOD 
- lewisite toxicity 

Pregnant, died; hemorrhage of 
gastric mucosa; lung is mottled 
and hemorrhagic; PCOD- lewisite 
toxicity 

Pregnant, died; hemorrhege of 
g35tric mucosa; PCOD- lewisite 
toxicity 

Pregnant, died; hemorrhage of 
pyloric mucosa of stomach; PCOD 
- lewisite toxicity 

Pregnant, died; hemorrhage of 
pyloric mucosa of stomach; lungs 
slightly mottled; cleor fluid in 
thorax; PCOD- lewisite toxicity 



TABLE B4. OBSERVATIONS AT NECROPSY OF RABBITS IN THE 
TERATOLOGY STUDY OF LEWISITE 

DOSE ANIMAL DAY OF NUMBER 
!ll.ll&i. NUMBER QE&t!" OF DOSES ~RVATION 

Vehicle 1560 30 14 Not pregnant, ANb 
1732 30 14 Not pregnant, AN 
1739 30 14 Aborted prior to sacrifice on 30 dg, 

gastric hair ball, dermal abcess under chin 
1780 30 14 Pregnent,AN 
3010 30 14 Not pregnant, infected area in fallopian tubes 

OOjecent to ovaries 
3068 30 14 Parturition in pr()Jress at sacrifice, AN 
3114 30 14 Pregnant, Afl 
3177 30 14 Pregnant, AN 
3188 30 14 Not pregnant, AN 
3520 30 14 Not pregnant, 4 em umbilical hernia filled 

with clear fluid, abOOminal wall intact; 
all other tissues AN 

3760 13 8 Pregnant. died, no cause revealed in autopsy, 
Pcooc- stress or trauma 

3761 30 14 Aborted on 26 end 27 dg; except foruterus, AN 
at sacrifice 

3766 30 14 Pregnant, AN 
3773 30 14 Pregnant, AN 
3774 30 14 Pregnant, infection, adhesions of right lung 
5905 30 14 Not pregnant, AN 
5912 30 14 Pregnant, AN 
5923 30 14 Not pregnant, AN 
5952 30 14 Pregnant, AN 

-------------------------------------------------------------------
0.07 3009 30 14 Not pregnant, AN 

3065 30 14 Pregnant, AN 
3116 30 14 Pregnant, AN 
3150 27 14 Pregnant, died; clear liquid, mucous, treces of 

blood in stomach; right thorax filled with 
bloody, serous f1uid; left tnorax filled with 
blood and purulent material; left lung has 
foc!s of infection and "ra1ser ulcers; 
thick, white, purulent material in 
pericardium; PCOD - lung dose 

3152 30 14 Not pregnant, AN 
3176 30 14 Premature parturition or abortion; remainder 

of tissues AN 
3207 16 10 Not pregnant; died; inflamed mucosa in cardiac 

region of stomach; inflamed vasculature in 
duodenum and jejunum; nght lung lobes 
dark red and severely consolidated; left 
lung AN; PCOD - lung <!Jse 

-------------------------------------------------------------------
8Days after insemination; scheduled sacrifice on 30 days 
bApparently normal (ANJ 
'Probable cause of death ( PCOD) 
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TABLE B4 (CONTINUED) OBSERVATIONS AT NECROPSY OF RABBITS IN THE 
TERATOLOGY STUDY OF LEWISITE 

DOSE ANIMAL DAY OF NUMBER 
mg/kg NUMBER DEATH" OF DOOES OBSERVATION 

0.07 3208 19 13 Pregnant; died; inflamed gastric mucosa; 
inflamed jejunal vasculature; liver mottled 
and yellow; thorax contains blood; right 
lung lobe red and consolidated; Pamc-
lung <ilse 

3538 18 12 Not pregnant; died; cardiac region of stomach 
was slightly hemorrhagic; thorax is AN; 
slight consolidation in upper left lung; 
PCOD - lewisite toxicity 

3627 30 14 Pregnant, ANb 
3765 28 14 Pregnant; died; stomech AN; lungs AN, slight 

infiammation of thymus; abortion in 
progress, one fetus in vagina; PCOD -
abortion or toxemia of pregnancy 

5709 30 14 Not pregnant; All 
5759 17 II Pregnant; euthanized for dyspnea; mucosa of 

cardiac region of stomach apparently 
sloughed, wall is thin and fragile; left lung 
lobes dark. red; area of consolidation at tr.e 
caudal end of the right diaphragmatic lung 
lobe; thorax contains b!ood; PCOD-
lewisite toxicity 

5760 17 II Not pregnant; euthanized for dyspnea; 
gastrointestinal tract AN, treces of oil and 
food in stomech; thorax filled with blood; 
lungs inflammed; membranes adhered to 
lung, pericardium and wall of thorax. 
PCOD - dosing error or trauma. 

5903 30 14 Pregnant; bilateral ocular discharge; pale area 
surrounded by hemorrhagic area in left 
lung lobes. 

5920 30 14 Not pregnant; multiple firm nodules contaming 
purulent material within lung lobes 

5921 30 14 Pregnant; AN 
5927 30 14 Pregnant; thorax contains bloody, purulent 

fluid; right lung lobes covered with 
purulent material, contain firm nodules 
filled with purulent material 

-------------------------------------------------------------------
0.2 1654 22 14 Pregnant; died; gastric mucosa edematous, 

slightly hemorrhagic and necrotic; right 
lung contains firm nodules, thorecic cavity 
AN; traces of b load in vegina; left uterine 
horn inflamed, all fetuses resorbing in 

. right horn; PCOD -loxJcity/septicemia 

0Days after insemination; scheduled sacrifice on 30 days 
bApparently normal (AN) 
Cprobable cause of death ( PCOD) 
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TABLE B4 (CONTINUED). OBSERVATIONS AT NECROPSY OF RABBITS IN THE 
TERATOLOGY STUDY OF LEWISITE 

DOSE ANIMAL DAY OF NUMBER 
m.gag NUMBER DEATH8 OF DOSES OBSERVATION 

0.2 3105 8 3 Pregnant; died; right thoracic cavity filled 
with blood; right lungs hemorrhagic and 
edhered to thoracic wall; all other organs 
AN; PCOD- lung ell"' 

3185 30 14 Pregnant; AN 
3202 30 14 Pregnant; AN 
3245 14 9 Pregnant; died; thoracic cavity AN; slight 

amsolidation in left lungs; gastrointestinal 
tract AN; food in stomach; PCOD-
stress/trauma 

3522 10 5 Pregnant; died; gastric mucosa inflamed; 
small, hemorrhagic foci near pylorus; 
thoracic cavity and lungs AN; PCOD-
stress/trauma 

3771 30 14 Not pregnant; nodule mntaining purulent 
material on distal end of right lung lobe; 
remainder of tissues AN 

3772 14 8 Pregnant; died; post-dose !lyspnea on previous 
day; puncture in lower right lung lobe; 
right lung OOhered to pleura; pericardium 
edematous; perforated ulcer along lec-~r 
curvature of stomach; petechiol 
hemorrhage along greater curvature; 
PCOD - dosing traumt! 

5908 20 14 Not pregnant; died; thorecic cavity AN; upper 
right lung lobes red and mnsolidated; 
gastric mucosa is hemorrhegic, stomech 
mntains black fiuid; multiple purulent 
areas in cecal pouch, edematous iininq; no 
formed feces in colon; PCOO- lewisite 
toxicity /septicemia 

5911 15 9 Pregnant; died; thor~ic cavity filled with 
blood; punture in lower right lung lobe; 
gastric mucosa inflammed; small petechial 
hemorrhages in cardiec region of stomach; 
PCOD - dosing trauma 

5913 30 14 Not pr81Jnent; AN 
5930 30 14 Pregnant; AN 
5936 20 14 Pregnant; died; thoracic cavity AN; right lung 

lobes consolidated; necrosis, hemorrhege in 
pyloric and cardiac regions of stomech; 
stomach filled w1th dark liquid and oil; no 
formed feces in colon; PCOD- lewisite 
toxicity 

-------------------------------------------------------------------
aoays after insemination; scheduled sacrifice on 30 days 
bApparently normal (AN) 
Cp robeb le cause of reath ( PCOD) 
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TABLE B4 (CONTINUED). OBSERVATIONS AT NECROPSY OF RABBITS IN THE 
TERATOLOGY STUDY OF LEWISITE 

DOSE ANIMAL DAY OF NUMBER 
mg/~g NUM6ER DEATH8 Of DOSES Qa§f.RYATION 

0.2 5938 18 12 Not pregnant; died; thoracic cavity ANb; some 
consolidation in right and left cephalic 
lung lobes; severe hemorrhage in-40~ af 
the gastric mucosa; stomach contains small 
amount of fluid and oil; formed feces in 
colon; Pcooc- lewisite toxicity 

5939 22 14 Pregnant; died; veginal bleeding noted on 19 clJ 
during dosing; all fetuses 
resorbed/aborted; gastric mucosa is 
hemorrhagic; stomach filled with nuid, 
hair, traces of blood; small intestine is 
empty; cecum is inflamed; colon contains a 
few fecal pellets; right thorax filled with 
dar< liquid; right lung lobes red, 
consolidated, coated with dark-colored 
material; PCOD - lewisite toxicity 

5940 30 14 Pregnant; AN 
5951 20 14 Not pregnant; died; some hemorrh<:ge of gastric 

mucosa in pyloric and cardiac regions; 
stomach contains pale green liquid and oil; 
\horecic cavity AN; right lung is 
liemorrhegic, consolidated and covered 
with brown material; PCOD- lewisite 
toxicity/septicemia 

5955 30 14 Pregnant; AN 

-------------------------------------------------------------------
0.6 1486 19 13 Pregnant; died; thoracic cavity AN; upper right 

lung lobe consolidated; pleural OOhesion on 
right lung; hemorrhagic areas in cardia: 
and pyloric regions of stomach; stomach 
tilled with clear, green liquid and oil; PC1JD 
- lewisite toxicity 

1864 8 3 Pregnant; died; punture in caudal tip of right 
diaphragmatic lung lobe; oil in thoracic 
r::Jvity; gastric mucosa slightly inflammed; 
PCOD - OOsing trauma 

3006 15 10 Pregnant; died; thoracic cavity and lungs AN; 
smal 1 hemorrhagic foci in pyloric region of 
stomach; intestines tilled with b1c:OO; no 
formed feces in colon; PCOD -lewisite 
toxicity 

:5007 13 7 Pregnant; died; thoracic cavity and lungs AN 
except for slight consolidation in lower 
right lung lobe; -90% of the gastric 
mucosa in the pyloric and cardiac reqions 
is hemorrhagic; PCOD- lewisite toxicity 

-------------------------------------------------------------------
8Days after insemination; scheduled sacrifice on 30 days 
bApparently normal (AN) 
cProoaoJe cause or oeatn ( PCOD) 
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TABLE B4 (CONTINUED). OBSERVATIONS AT NECROPSY OF RABBITS IN THE 
TERATOLOGY STUDY OF LEWISITE 

DOSE ANIMAL DAY OF NUMBER 
mg/ta NUMBER DEATH8 OF DOSES OBSERVATION 

0.5 3070 9 3 Pragnant; died; thoracic cavity and lungs ANb; 
gastric mucosa edematous and hemorrhagic 
with 0. 75 em perforated u leer; food in 
stomach; PCQQC- lewisite toxicity 

3184 20 14 Pragnant; died; thoracic cavity and lungs AN; 
necrosis, hemorrhage in pyloric region of 
stomach; cecum filled with necrotic tissue, 
vasculature is inflamed; PCOD- lewisite 
toxicity 

3210 19 13 Not pregnant; died; tMracic cavity and lungs 
AN; entire gastric mucose is severely 
hemorrhagic with areas of 
blisters/pustules; inflamed cecal 
vasculature; PCOD- lewisite toxicity 

3250 15 lD Not pragnant; died; thoracic cavity, trachea 
contelin blocd, thoracic membranes are · 
edematous; right lung lobes are slightly 
red along edges; left lung AN; no ev1denco 
of punture in lungs or trachee; 0.5 em, 
bla:k. ulceration in stomach wall; PCOD-
lewisite toxicity 

3759 16 10 Pregnant; died; thoracic cavity, trachea filled 
with blood; innammation, edema, 
adhesions of pericardia I membranes; right 
lung lobes red end adhered to edematous 
pleural membranes; no evidence of 
puncture in thorax, lung3 or trachea; 
cardiac region of stomach extremely 
thm-walled with 2 perforations, multiple 
hemorrhagic areas; inflamed duodenum; 
PCOD- lew1s1te toxicity 

3763 30 14 Pregnant; AN 
3767 30 14 Not pregnant; /I,N 
3758 30 14 Pragnant; AN 
5761 13 7 Pregnant; died; thore:cic cavity, lungs AN; all 

stomach lining hemorrhagic, necrotic; 
inflamed, hemorrheqic area in duodenum 
adjacent to pyloric sphincter; PCOD -
lewisite toxicity 

5902 30 14 Pregnant; AN 
5906 II 10 Pregnant; died;blood around no~e and mouth; 

right lung lobes hemorrhagic; gastric 
mucosa hemorrhagic; PCOO - lung dose 

-------------------------------------------------------------------
80ay-s after insemination; scheduled sacrifice on 30 days 
bApparently normal (AN) 
0 Probable cause of death ( PCOD) 
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TABLE B4 (CONTINUED). OBSERVATIONS AT NECROPSY OF RABBITS IN THE 
TERATOLOGY STUDY OF LEWISITE 

DOSE ANIMAL DAY OF NUMBER 
!illlili NUMBER DEATH0 OF DOSES OBSERVATION 

0.6 5914 24 14 Pregnant; died; blocxl stains around v~ina, 
aborted tissue observed at death; thoroc:ic 
cavity, lungs ANb; hemorrhagic areas in 
stomach and cecum; Pcooc- lewisite 
toxicity /septicamio 

5915 18 13 Pregnant; died; thorocic cavity, lungs AN; 
severe necrosis and hemorrhage in pyloric 
and cardiac regions of stomach; PCOD -
lewisite toxicity 

5924 8 3 Pregnant; died; thoroc:Jc cavity filled with 
bloo:1; right lung lobes hemorrhagic, small 
puncture in tip of diaphragmatic lobe; 2 em 
hemorrhagic area in gastric mucosa; PCOD 
- OOsing trauma 

5937 30 14 Not pregnant; hemorrhagic oree with purulent 
center in left lung lobe 

8Days after insemination; scheduled sacrifice on 30 days 
bApporently normal (AN) 
CProbable cause of death ( PCOD) 
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DOSE 

TABLE C 1. REPRODUCTIVE STATUS OF RATS IN THE 
DOSE RANGE STUDY OF LEWISITE. 

ANIMAL DAY OF CORPORA IMP LAN- BESOBEIIQ~~ EEIU~E~b 
__m~o NUMBER ll.EW:l0 I UIEA IAIIQNS .EAB.l.Y J:1l.ll J.Ali _DW)_ LlYE 

Vehicle 282 20 19 14 I 0 0 0 13 
286 20 17 17 0 0 0 0 17 
297 20 0 
301 20 0 
302 20 17 10 2 0 0 0 8 
321 20 18 17 0 0 0 0 17 
331 20 22 17 0 0 0 0 17° 
346 20 20 18 I 0 0 0 17 
3S6° 20 0 ld 
3S8 20 16 16 I 0 0 0 IS 

-------------------------------------------------------------------
0.5 mg/kg 269 20 17 17 3 0 0 0 14 

27S 20 17 14 10 0 0 0 4 
278 20 0 
284 20 16 16 2 0 0 0 14 
307 20 18 14 2 0 0 0 12 
318 20 17 16 0 0 0 0 16 
323 20 8 7 0 0 0 0 7 
337 20 15 15 I 0 0 0 14 
348 20 18 16 0 0 0 0 16 
3SI 20 IS 13 0 0 0 0 13 

-------------------------------------------------------------------
1.0 mg/kg 298 20 21 II 0 0 0 0 II 

299 7 17 0 
304 20 20 13 0 0 0 0 13 
305 20 0 
309 20 16 16 I 0 0 0 15 
310 20 16 13 I 0 0 0 12 
326 20 22 20 3 0 0 0 17 
334 20 18 15 0 0 0 0 15 
335 20 21 19 I I 0 0 17 
344 20 21 18 0 0 0 0 18 

-------------------------------------------------------------------
2.0 mg/kg 273 20 10 7 0 0 0 0 7 

287 20 16 15 0 14 I 0 0 
288 20 0 
29S 20 22 8 0 5 0 0 3 
312 20 18 15 2 0 0 0 13 
339 9 17 16 - - - - 16 
341 20 24 16 3 2 0 0 II 
347 12 15 IS 15 - - - 0 
350 20 16 IS 0 0 0 0 IS 
352 16 21 16 I 0 - - IS 

8t}ays after detection of copulation 
bfetus or embryo, depending on the st8l]e of development 
CPerforated lung observed at necropsy; data were omitted 
dDetected by uterine stl:lining 
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TABLE Cl (CONTINUED). REPRODUCTIVE STATUS OF RATS IN THE 
DOSE RANGE STUDY OF LEWISITE. 

DOSE ANIMAL DAY OF CORPORA IMP LAN- BE~B~IIQtl~ EEIUSE~b 
_mo£k.o tl\IMBEB QE.illi0 IIIIE~ MIIQtlS URLY l:1l.ll. lAIE JlUll. ill'E. 
2. S mg/kg 272 20 0 

274 20 6 2 2 0 0 0 0 
296 20 17 2 0 0 0 0 2 
308 20 16 IS 2 I 0 0 12 
314 20 0 
31S 20 12 0 
317 7 15 15 - - - - 15 
329 16 29 16 0 0 - - 16 
34S 20 IS IS I 0 0 0 14 
3SS 14 18 18 I - - - 17 
360 20 15 14 0 0 0 0 14 

BDays after detection of copulation 
bFetus or embryo, depending on the stage of deVelopment 

22 
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DOSE 

TABLE C2. REPRODUCTIVE STATUS OF RATS IN THE 
TERATOLOGY STUDY OF LEWISITE. 

ANIMAL DAY OF CORPORA IMP LAN- BESOBEIIQ~~ EEIU~E~ 
_ID.'JLk.Q NUMBEB m• I UIEA IAIIONS E88l.Y l:1lll l.ill JlEAll Ll.'iE 

Vehicle 36S 20 6 s 2 0 0 0 3 
369 20 20 18 0 0 0 0 18 
37S 20 16 16 3 0 0 0 13 
384 20 2a 17 3 a a 0 14 
394 1a a 
4a6 2a a 
4a8 20 21 14 I a 0 a 13 
418 2a 20 19 1 0 0 0 18 
422 2a Ia 8 a a 0 a 8 
432 2a 0 
43S 20 8 8 0 0 0 0 8 
44S 20 18 13 3 0 0 0 Ia 
448 20 9 8 0 a 0 0 8 
4S3 20 22 1S 2 3 a 0 1a 
472 20 19 2 0 0 0 0 2 
502 20 17 16 0 I 0 0 15 
SIS 20 18 18 0 I a 0 17 
519 20 0 
S33 20 0 
S38 20 16 1S 0 0 0 0 15 
S39 20 16 16 2 0 0 0 14 
544 20 IS 15 0 0 0 0 15 
SSI 20 18 18 0 0 0 0 18 
5S9 20 18 17 I 0 0 0 16 
S66 20 0 

-------------------------------------------------------------------
O.S 362 20 20 19 1 1 0 0 17 

372 20 20 18 0 I 0 0 17 
376 20 12 6 0 0 0 0 6 
377 20 12 4 2 0 0 0 2 
333 20 16 16 0 0 0 0 16 
387 20 0 
397 20 0 
407 20 18 16 0 0 0 0 16 
413 20 14 16 2 0 0 0 14 
419 20 17 17 0 0 0 0 17 
427 20 0 
440 20 21 19 0 0 0 0 19 
449 20 18 18 0 0 0 0 18 
467 20 20 17 2 0 0 0 IS 
479 20 16 16 0 0 0 0 16 
493 20 17 17 0 0 0 0 17 
511 20 19 18 2 0 0 0 16 

"Days after <Election of copu1atwn; scheduled socrifice on 20 days 
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TABLE C2 (CONTINUED). REPRODUCTIVE STATUS OF RATS IN THE 
TERATOLOGY STUDY OF LEWISITE. 

DOSE ANIMAL DAY OF CORPORA IMP LAN- BE~B~IIQ~S EEIUSES 
_moLkQ NliMBEB llUII:i0 lliiEA IAIIONS E6llli .tU.D. J..AIE JlWl L1YE 

0.5 518 20 0 
534 20 0 
536 20 17 12 2 0 0 0 10 
543 20 I i 17 0 I 0 0 16 
547 20 16 2 0 0 0 0 2 
561 20 20 19 0 I 0 0 18 
565 20 17 13 4 0 0 0 9 
568 20 14 7 2 0 0 0 5 

-------------------------------------------------------------------
1.0 364 20 16 10 0 0 0 0 10 

373 20 19 17 0 0 0 0 17 
385 20 0 
396 20 i 7 0 0 0 0 7 
410 20 0 
412 20 12 13 0 I 0 0 12 
416 20 19 19 0 0 0 0 19 
421 20 19 17 I 0 0 0 16 
424 20 19 16 I 0 0 0 IS 
426 20 16 8 2 0 0 0 6 
428 20 16 14 0 I 0 0 13 
433 13 16 IS 0 - - - 15b 
470 20 0 
47S 20 16 13 0 0 0 0 13 
476 20 0 
478 20 19 19 I 0 0 0 18 
481 20 17 18 0 0 0 0 18 
484 20 0 
501 10 16 16 - - - - 16b 
SIO 20 0 
532 20 16 3 2 0 0 0 
540 20 0 
546 20 16 16 2 0 0 0 14 
550 20 0 
563 20 17 16 0 0 0 0 16 

-------------------------------------------------------------------
1.5 366 20 19 17 0 0 0 0 17 

367 20 15 16 0 0 0 0 16 
368 20 17 17 2 0 0 0 15 
370 20 0 
381 20 6 2 I 0 0 0 I 
390 20 12 13 I 0 0 0 12 
423 20 0 
429 20 15 15 0 0 I 0 14 

Boays after the detection of copulation; scheduled sacrifice at 20 days 
Olive embryos at this stage of development 
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TABLE C2 (CONTINUED). REPRODUCTIVE STATUS OF RATS IN THE 
TERATOLOGY STUDY OF LEWISITE. 

DOSE ANIMAL DAY OF CORPORA IMPLAN- 8ES08~IIQ~~ EEIU~E:i 
m.cLJ;.o NIIMBE8 llUII!0 LUIE8 I8IIQ~S URU l:1lD. .Lill. JlEAD. ill'.E 
1.5 436 20 16 13 0 0 0 0 13 

437 20 22 21 2 0 0 0 19 
452 20 0 
455 20 18 15 I 0 0 0 14 
477 20 16 16 0 0 0 0 16 
483 20 19 16 0 0 0 0 16 
487 20 0 
489 20 21 19 3 I 0 0 15 
496 20 16 12 2 0 0 0 10 
499 20 0 
513 20 19 18 0 0 0 0 18 
514 20 0 
517 20 0 
524 20 20 18 I 0 0 0 17 
530 20 17 12 0 0 0 0 12 
545 20 19 17 3 0 0 0 14 
567 20 19 19 0 0 0 0 19 

aoays after the detection of copulation; scheduled sacrifice on 20 days 
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TABLE C3. REPRODUCTIVE STATUS OF RABBITS IN THE DOSE RANGE STUDY 
OF LEWISITE 

DOSE ANIMAL DAY OF 
uwLk\1 NIJM B E R ll.EAIIia 

Vehicle 499 
515 
521 
597 
629 
694 
739 
763 

30 
30 
10 
30 
30 
30 
30 
30 

CORPORA IMPLAN- RESOBPTIONS 
l.l1ill1 TAT IONS E6BI.'l. t11D. l..AIE 

9 
2 
5 
3 
I 
I 

II 
0 

8 
0 
6 
I 
0 
0 
II 

0 

0 
1 

0 

0 

0 0 
0 0 

0 0 

FETUSESb 
ll£illl. lli..E 

0 

0 
0 

0 

7 

6 
0 

II 

-------------------------------------------------------------------
0.5 497 

1.0 

1.5 

520 
599 
665 
738 
759 
798 

1053 

500 
518 
519 
525 
558 
559 
737 
740 

276 
435 
541 
667 
695 
781 
783 

1196 

30 
30 
7 

16 
30 
10 
10 
14 

15 
22 
30 
11 
15 
13 
9 

15 

10 
12 
11 
7 

11 
6 

10 
5 

12 
17 
14 

8 
9 

12 
16 
10 

13 
16 
12 
8 

12 
10 
11 
13 

15 
12 
9 
10 
13 
13 
II 
10 

12 
16 
7 
7 
9 

12 
9 

10 

12 
13 
12 
7 

11 
9 
9 
9 

8 
12 

8 
6 

12 
12 
II 
10 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

8 
0 
0 
0 
0 
0 
0 
Q 

0 0 
0 2 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

12 
13 
7 
7 
8 

12 
9 

10 

12 
_c 

12 
7 

11 
9 
9 
9 

0 
12 
8 
6 

12 
12 
11 
10 

-------------------------------------------------------------------
8Days after insemination; scheduled sacrifice on 30 dg 
bfetuses or embryos, depending on development time 
cAt necropsy, the conceptus was autolyzed 
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TABLE C3 (CONTINUED) REPRODUCTIVE STATUS OF RABBITS IN THE 
DOSE RANGE STUDY OF LEWISITE 

DOSE ANIMAL DAY OF CORPORA IMPLAN- BE:illB~IIQ~~ EEIUSE5b 
llliJLkO ~l!tiBEB ll.EMI:i. IIIIE8 I8IIQ~~ Et.EU t1ill l.8li llE8ll _lj_'/£ 
2.0 113 9 13 13 0 0 0 0 13 

434 II 13 12 12 0 0 0 0 
505 8 13 6 0 0 0 0 6 
524 9 13 8 0 0 0 0 8 
600 8 12 10 0 0 0 0 10 
631 II 9 8 8 0 0 0 0 
663 9 8 I 0 0 0 0 I 
732 7 18 9 0 0 0 0 9 

------------------------------------------------------------------
eo8'fs after insemination; scheduled sacrifice on 30 dg 
bfetuses or embryos, depending on development time 
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TABLE C4. REPRODUCTIVE STATUS OF RABBITS IN THE 
TERATOLOGY STUDY OF LEWISITE 

DOSE ANIMAL DAY OF CORPORA IMP LAN- RESORPTIONS FETUSESb 

!!l!l&! NUMBER DEATH0 LUTEA TATIONS EARLY LATE ~ LIVE 

Vehicle 1560 30 0 
1"132 30 0 
1739c 30 5 7 0 0 7 0 
1780 30 13 6 0 I 0 5 
3010 30 0 
3068d 30 13 11 0 0 0 11 
3114 30 3 2 0 0 0 / 
3177 30 12 11 I 0 0 10 
3188 30 0 
:5520 30 0 
3760 13 14 5 0 - - 5 
3761° 30 14 7 3 4 - 0 
3766 30 15 15 1 0 0 14 
3773 30 10 5 0 0 0 5 
3774 30 4 4 0 0 0 4 
5905 30 0 
5912 30 12 9 4 I 0 4 
o923 30 0 
5952 30 14 9 0 1 0 8 

-------------------------------------------------------------------
0.07 3009 30 0 

3065 30 15 12 0 3 0 9 
3116 30 5 :l 0 0 0 :; 
3150 27 15 12 0 0 - 12 
3152 30 0 
:5 176f 30 5 4 3 0 1 0 
3207 16 9 0 
3208 19 12 12 0 0 - 12 
3538 18 10 0 
3627 30 13 II I 0 0 10 
3765g 28 10 g 0 g - 0 
5709 30 0 
5759 17 10 9 0 0 - 9 
b760 17 6 0 
S903 30 oh 3 3 0 0 0 
5920 30 0 
5921 30 1 I 0 0 0 I 
5927 30 11 11 0 7 1 0 

-------------------------------------------------------------------
8DC!'{s after insemination; scheduled sacrifice on 30 days 
bFetuses or embryos, depending on development time 
cAborted; I fetus found; number of nidation sites determined 
dParturitlon in progress; I kit in vaginal canal 
8Aborted on 26 and 27 dg; number of nidation sites determined 
fAborted prior to sacrifice · · 
gEvidence of abortion after death; 1 kit in vaginal canal 
heorpora lutea had regressed; implantation sites visualized with uterine stain 
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TABLE C4 (CONTINUED). REPRODUCTIVE STATUS OF RABBITS IN THE 
TERATOLOGY STUDY OF LEWISITE 

DOSE ANIMAL DAY OF CORPORA IMP LAN- RESORPTIONS FETUSESb 
mg/kg NUMBER DEATH6 LUTEA TATIONS EARLY !..ill. DEAD 1.1IT 

0.2 1654 22 12 5 0 5 - 0 
:ll05 8 II 2 0 - - 2 
3\86 30 14 14 0 0 0 14 
3202 30 12 13 0 2 0 II 
3245 14 22 2 0 - - 2 
3522 10 12 12 0 - 12 
3771 30 0 
3772 14 18 14 0 - - 14 
5908 20 0 
5911 15 9 6 0 - - 6 
5913 30 I 0 
5930 30 2 2 2 0 0 0 
5936 20 14 14 0 5 - 9 
5938 18 0 
5939c 22 5 5 0 5 - 0 
5940 30 8 9 0 0 0 9 
5951 20 0 
o955 30 6 5 0 0 0 5 

------------------------------------------------------------------
0.6 1486 19 13 10 0 10 - 0 

1864 8 13 6 0 - - 6 
3006 15 13 9 I 8 
3007 13 16 II 0 - - II 
3070 9 18 4 0 - - 4 
3184 20 14 8 0 4 - 4 
:mo 19 0 
3250 16 II 0 
3759 16 12 9 I 0 - 8 
3763 30 7 3 I I 0 I 
3767 30 0 
3768 30 13 8 0 3 0 5 
5761 13 7 7 0 - - 7 
5902 30 15 10 0 0 0 10 
o906 II 16 14 4 - - 10 
S914d 24 17 13 0 13 - 0 
5915 18 9 9 0 0 - 9 
5924 8 18 6 6 - - 0 

• 5937 30 I 0 
-------------------------------------------------------------------
ao~:rys after insemination; scheduled sacrifice on 30 days 
bFetuses or embryos, depending an development time 
cAbort.U during dosing on 19 dg 
dAbortedjust prior to, or ot deoth 
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DOSE RANGE AND TERATOLOGY STUDIES OF LEWISITE IN RATS AND RABBITS 

Quality Assurance Statement 

Listed below an: the phases and/or procedures included in the study described in this report which 
were reviewed by the Quality Assurance Unit during the period, 3/1/85- 10/1/86, specifically for this 
study and the dates the reviews were petfornted and fmdings reported to management (All fmdings 
were reported to the study director or his designee at the time of the review.) 

Phase/Procedure Reviewed 

Mating 
Body Weights 
Dosing 
Dose Preparation 
Data 
Animal Identification 
Body Weights 
Health Screen 
Body Weights 
Mating 
Dosing 
Necropsy 
Dosing 
Body Weights 
Artificial htsemina.tion 
Oinical Observations 
Necropsy 
V chicle Analysis 
Animal Receipt 
Body Weights 
ArtifiCial Insemination 
Necropsy 

Review Date 

3/14185 
3/19/85 
3/19/85 
3/22185 
11121185 
2113/86 
2113/86 
2119/86 
2120/86 
2120/86 
3/6186 
3111186 
6120/86 
6120/86 
6120/86 
6120/86 
6110/86 

7111-12186 
1125/86 
8119186 
8119186 
9118186 

Data 
Final Report 

3123-26187 
3123-26187&12110,11&17187 

R d'.ifdfl<A(.v~ 
Quallty Assurance Specialist 
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Date Findings Submitted 
in Writing to 

Study Director/Management 

'"'-1/l/£~ 
Dale 

3/20185 
4112185 
4112185 
4112185 
1214185 
3/3/86 
3/3/86 
3/10/86 
3/10/86 
3/10/86 
3110186 
3120186 
6/20186 
6/20186 
719186 
6/20186 
7110/86 
1122186 
7131186 
8/26/86 
8/26/86 
9119186 
12117187 
12117187 



PERSONNEL LIST 

Function 

Principal Investigators 

Facility Manager 

Solution Preparation and Analysis 

Animal Exposures and Evaluation 

Animal Resource Center 

Health Evaluation 

Statistical Analyses 

(&_/)~ 
- ' 

P.L. Hackett 

._,.r·A"''~ i ' ".-L.B. Sasser 

~ 

P. L. Hackett 
L.B. Sasser 

M.T. Karagianes 

D.R. Kalkwarf 
C.W. Lindenmeier 
L. B. Sasser 
C. Veverka, Jr. 

T.A. Breier 
J.A. Cushing 
J.J. Evanoff 
P.L. Hackett 
C.W. Lindenmeier 
M. Orgill 
R.L. Rommereim 
D.W. Shea 
M.L. Sours 
B.J. Willemsen 
R.C. Zangar 

E.L. Wierman 

S.E. Rowe 

R.F. Buschbom 

)2 

I I ,,_, )-/! 8 7 
Date 

u-1:- n 
Date 
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SCHEDULE OF EVENTS FOR LEWISITE STUDIES 

DOSE BANGE STUDY IN BATS 
Animals arrived 
Detection of copulation ( 0 dg) 
Adm instration of dose ( 6 dg- 15 dg) 
Sacrifice ( 20 dg) 
Semple/ data evaluation 

TERATOI OOY STUDY IN MIS 
Animals arrived 
Detection of copulation ( 0 dg) 
Adminstrat10n of dose ( 6 dg-15 dg) 
Sacrifice ( 20 dg) 
Sample/data evaluation 

DOSE RANGE STUDY IN RABBITS 
Ammals arrived 
Artificial insemination ( 0 dg) 
Adminstration of dose ( 6 dg-19 dg) 
Sacrifice ( 30 dg) 
Semple/ data evaluation 

IERATOI OG'/ STUDY IN RABBITS 
Animals arrived 
Artificial insemination ( 0 dg) 
Adminslration of dose ( 6 dg-19 dg) 
Sacrifice ( 30 cg) 
Sample/data evaluation 

SUBMISSION OF DRAFT fiNAl REPORT 

2/12/85 
3/12/85-3/15/85 
3/18/85- 3/30/85 
4/t/85- 4/4/85 
4/4/85-5/4/85 

2/4/86 
2/18/86-2/21/86 
2/24/86- 3/B/86 
31!0/86- 3/13/86 
3/10/86-4/15/86 

5/t 6/86 
6/10/86-6/11/86 
6/16/86- 6/30/86 
7/10/86-7/11/86 
7/11/86-8/1/86 

7/25/86 
8/ 18/86 - 8/20/86 
8/24/86- 9/8/86 
91!7/86- 9/19/86 
9/19/86- 11/3/86 

January, 1987 
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