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Statement of Dr. J e r r o l d  M. Ward Concerning the Carc inoge i ic i t y  o f  
Ethylene Oxide i n  Rats 

I have rev iewed repcrts  of the NIOSH and Bushy Run inha la t i on  carcinoaenesis 

J t  i s  my opin ion t h a t  t h e  3 b ioassays provide s i g n i f i c a n t  evidence f o r  t he  
cdrciruyenic.ity o f  ethylene oxide. 
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was n o t  re ia tea  t o  etnylene Oxide exposure as presente.d i n  the  repo r t ' s  
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irrcr'eitlsea 111 r a t s  exposed t o  ethylene oxide i n  the  NlOSH study. 
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squamous c e l l  carcinomas o f  the  stomach. 
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149 
1 Fn 
151 

153 
154 
155 
i 56 
157 
158 

153 
160 
161 
162 
163 
164 

I 

., -c 
-I 

. q. 
1 3 1  

7 r o  . ._ 

Tri ch l  o ro f l  uoronethane (1978)  
D i  r e c t  B1 ue 6, D i  r e c t  B1 ack 38, 

D i r e c t  B r o m  95 (1978) 
Iodoform (1975) 
I-Amino-2-nehtylanthraquinone (1978) 
2-Chl oro-p-ohenyl enedi ani ne (1 978) 
2,3,5,5 Tetrachloro-4-nitroanisole (1978) 

6-Ni t robenz imidazo le  (1979) 
5 Nitroacenaphthene (1978) 
3-Ani no-4-Et hoxyacethni 1 i d e  (1 978) 
Pipet-onyi s u i  f o x i a e  ( i y 7 d j  
u l n e t h y i  i e r e p i i L n a i a L 3  I Y I Y ~  
g j  se.lzc-?-.'; cx: 7 
DCDD (1979) 
Piperony l  su i  iox ic ie  ( i973  j 
U ioxa th ion  ! 19 /8 \  

5 - V j  t r o - 9 , - a n i  s i  d i  ne (1 373)  
3,3 ' -Dinethoxybenzidi  ne 

kl:: :TE :z :1972; 
U U I ,  LUL and p,+" \ l Y l > )  

2,5-Di t t i i c h i u r e a  ( 7 9 7 9 )  
3"-Ni t ro-p-acetophenet ide (1979) 
CI Vat y e l l o w  (1978) 
Fla1 axon ( 1979) 
A1 d i c a r b  (1979) 
D i  a t i  non ( 1979) 
S u l f i s o x a z o l e  (1973) 
T r i  phenyl t i n  Hydroxi de ( 1978) 
P i  Val o lac tone (1975) 
l-Phenyl-3-nehtyl-5-pyrazol one (1978) 
1,5-Naphthalenedianine (1978) 
N i  t h i  a z i  de ( 1979) 
Mexacarbate (1978) 
1- Pheny 1 -7-t h i  mi rea  ( 1078) 
N ,N' - D i  e t h y l  t h i  ourea (1 979) 

Lead D i  methy l  d i t  h i  r?ca r b 3 m 3 t e  ( 1979 1 
0 -To lu id ine  (1979) 
Azobenzene (1979) 
2,4,5-Trichloropheno1 (1979) 
p,p'-ectiyi DUD (Perxiiane) (1379)  
Methyl Pa ra th ion  (1979) 
(2-chloroethyl ) Tr imethy l  ammonium c h l o r i d e  

Phthal i c Anyhydri de ( 1379) 
2,4,5-Tr imethy lan i l ine (1979) 
Phthalarnide (1979) 
2,4-Di aminotoluene (1979) 
Cal c i  urn Cyanarni de ( 1379) 
N-n i t rosod i  phenyl an i  ne (1979) 

- - -  - -  . - _ - _ -  
" u i h  - 1  1 V . C  , * - ' . . I  
n * - : - : A :  , t o 1  r 7 n - 7  \ % - - ~ i \ > , d . ~ ~ c 2  i-.L, \ i : , S ,  

- .  - , - - - - .  
! : 37E; 

- ?  

C I  -," I v u Y b I I c I I a ,  I I L  . d * k , U . . L  , t * *  

L n t  * *  f l n i r f  -+,f - u i  i 5 O i ~  Z C i t i t ~  \ I > I  3 j 
T- . i -c&t - . , l~L : - , , - -=  f ? q ? ~ \  

i - * /  a - <  J , I /  . , - I *  .- 
e-- -_c - - -  ,.,e--, 

?UT I la70 \  

't c --? r 7 

\ - - , 

.--,,,'? .":?\:: ..L , - ,  , 

(1979) 

'65  
166 
168 
169 
170 
171 
172 

23 

4-131 aro-o-to1 u i  d i  p e  H C 1  (1979)  
T e t r a e t h l  t h i  rum D i  s f u l f i d e  (1979) 
N-1-(Napthyl) e thy lenediar t inz (1979) 
2-n i t r 0- p- P h env 1 enedi ami ne ( 1 9 79 ) 
B-N i t ros ty rene and Styrene (1979) 
2 4-Di methoxyani 1 i ne (1 979) 
Sodium Diethy ld i th 'ocarbam3te ~. ( ? 9 7 9 )  

175 L i t h o c h o l i c  Ac id  (1979) . 
177 4-(Chloroacetyl)-acetanilide (1977) 
178 Z-(Chloronethy l  ) p y r i d i n e  (1979) 
I I Y  p-quinone u iox ime  jislrj 
I ~ U  4-iUi ~ro-pnenyieneaiar,iine ( 7 3 7 2 )  
. I. 
- - -  

" " I  ..,---. 
( i Y I 3 )  

193 Reserpine (1980) 
194 Selenium S u l f i d e  (1979) 
195 F1 uometuron ( 1979) 
1 9 6 C i nn any 'I an t  h r a 11 i 1 a t  2 ( 1 9 80) 
197 Selenium S u l f i d e  (Dermal) (1730) 
198 HCDD (Gavage) (1980) 

i 9 i  i J d ? d C h i U I l  (79SO) 

so0 
2 01 
202 
203 
204 
305 
207 
9nQ -"- 

2,6-Tol;ened;anine H C I  (1980) 
TCDD (Dermal ) (1931 ) 
HCDD (Dermal ) (1 980) 
Phenol ( 1980) 
Benzoin ( 1  930) 
4 , 4 ' - 0 u p d i ~ n i l  i n e  (IOPO) 
Cytembena (1  981 ) 

- 7 -  9 . f "  1 . *  7 .  ( .  , f - r r - *  
L I L  b ' \ L  L L I I I J  , l $ L , \ J  t ,  \ , c 4 I p L ' L . L  \ I * U L 1  

213 Bu ty l  Senzyl Ph tha la te  (1982) 
214 Capro l  a c t a a  ( !a?$? ) 
216 11-Rminodecanoic Acid (1982) 
221 Locust Bean Gum (1981) 
222 Yellow 3 (1982) 
225 D&C Red No. 9 (1982) 
226 C.I. Solvent  Yel low 14 (1982) 
227 Cum Arab ic  ('1982) 
228 V iny l i dene  Ch lo r ide  (198 
231 Stannous Ch lo r ide  (1982) 
233 2-Bi phenyl ani ne (1 982)  
234 A l l y l  Iso th iocyanate  (1982) 
235 Zearal enone (1  982) 
236 D-Manni t o 1  ( 1982) 
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Statement of Dr. J e r r o l d  M. Ward Concerning the  Carc inogen ic i ty  o f  
Ethylene Oxide i n  Rats 

I have reviewed r e p o r t s  of t h e  NIOSH and Bushy Run i n h a l a t i o n  carcinogenesis 
bioassays of e thy lene ox ide i n  r a t s  and t h e  publ ished piiper by Dunkelberg, 
( B r j t ,  J, Cancer, Volume 46, pages 924-933, 1982) on t h e  chronic  i n t r a g a s t r i c  

,:icisscsix s:id?s of the zononucicar ceii ieuieaias ana nesorheiionas in 
r a t s  of t he  Bushy Run study on January 28, 1981, 

. .  
r ~ . + L . . . + - - ~ i r C ~ ~ i i  U L  ~ k b i d h d i t b  U A ~ U ~  L I ~  I U L A .  f i ~ . a ~ u ,  A L C V L C W C U  SCbeLLeU 

It i s  my op in ion  t h a t  t h e  3 bioassays prov ide s i g n i f i c a n t  evidence for t h e  
C i i 7 C i 1 - ' ~ ~ y i 1 i i i i L y  0 ;  r lhyiene oxide. 
; ,,*; 2t , tCt3  s f  f i ~ i i i x u c i  ear c e i  i i euiremi a i n fema; e anu mai e r a t s  , mesotnei i om 
i n  male r a t s ,  and b r a i n  tumors in mzle 2nd f F a ! e  rats yore a s r c c j a t e d  wi th  
exposure t o  ethylene oxide. 
was n o t  re la ted  t o  ethylene oxide exposure as presented i n  t h e  r e p o r t ' s  
LUU I e. 

was greatest  i n  r a t s  exDosed t o  e t h y l i n e  oxide. 
increased in rats exposed t o  ethylene oxide in t h e  NIOSH study. 
Dunkel bora study , e t h v l  m e  n r i  de induced i! dose -dyeTden t  i c7ti dcnce c f  
squamous c e l l  carcinomas of t h e  stomach. 

i n  Lne bushy kun S t U Q Y ,  t he  increased 
-*-- ----- 

I n  t h e  NIOSH study, t h e  inc idence o f  leukemia 
1 .  

%y c u l ~ L i  us I ori reydra  1 ny Lne poss l o  1 e 1 ncrease 1 n 1 n c i  dence o t  
T c , , v = m j a  hn?2~o.ror , . . t > + 4 -  C , ,  + h h  : - - 7 . , - : -  ,C & L e  ,.I-&- - .---- - _  J - - I  

b -J - - ~ - - -  - ..-, 

Bra in  tumor inc idence w s  
In t h e  

r r o  , Ward, 9 h- 
f%ief:d2mw Path:?gyPan: Pathogenesis Sect ion 
Laboratory of Comparative Carcinogenesis 
D i v i s i o n  of Cancer Cause and Prevent ion 
National Cancer I n s t i t u t e  
Freder ick Cancer Research Faci 1 i t y  
Freder ick,  MD 21701 

I 

, 

. .  I ,. 
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CURRICULUM VITAE 

Name: - 
Date o f  Bir th:  

C i t i zensh io :  

Marital Status: 

Education: 

J e r r o l d  Michael Ward 

October 29, 7942 

United St??es 

Married, 2 Ch i ld ren  

P h .D . Comparat i ve Pat hol oqy , Un i ve r s i t y  o f  Ca 1 i f orn  i a. 
Davis 

G.i'.% Cornei i iin i v e r s i  ty, i tnaca, Hew yorK 

C h r o m l  oov o f  Frnolovment : 

U n i v e r s i t y  o f  C a l i f o r i i a ,  Davis 
- 

- -  1977 - 1972 Supervisory Veter inary k d i c a l  O f r i c e r  (Ve te r ina ry  
Pa tho log i s t ) ;  D i v i s i o n  o f  Research and hon i to r i og ,  Radiat ion 
Programs, Environmental P ro tec t i on  Agency, Rockv i l l e ,  MD 

- 1972 - 1974 Supervisory Veter inary  Medical O f f i c e r  (Ve te r ina ry  
m o l o g i s t )  , Carcinogen Metabol ism and Toxicology Branch, 
Carcinogenesis, D i v i s i o n  of Cancer Cause and Prevention, 
(DCCP) , Nat ional  Cancer I n s t i t u t e  (NCI), National  I n s t i t u t e s  
W. HeaJi;4r-fN I H )  , Bet hesda , MD . . .. ,.- 

- 1974 - 1977 Supervisory Veter inary Medical O f f i c e r  (Veter inary 
m o l o g i s t ) ,  Laboratory of Toxicology, D i v i s i o n  o f  Cancer 
Treatment , NCI , NIH, Bethesda, MD 

- -  1971 - 1978 Ve te r ina ry  Medical O f f i ce r  (Ve te r ina ry  Pa tho log i s t ) ,  
Tumor Patholoqy Branch. Carcinoaenesi s Test ina Prclorarn, 
D i v i s i o n  o f  Cancer Cause and Prevent ion,  N C I ,  NIH.-Bethesda, 
MD 

, - 1978 - Ac t ing  Chief, Tumor Pathology Branch, Carcinogenesis 
Test ing Program, OCCP, NCI ,  NIH, Bethesda, MD 

- 1979 - Program Leader, Tumor Pathology, Nat ional  Toxicology Program, 
NCI, NIH, Bethesda, MD - .  

- _ I  1980 - 1981 Chief, Tumor Pathology, Nat ional  Toxicology Program, 
NCI,  NIH, Bethesda, MD 

- 1981 Chief, Turnor Pathology and Pathogenesis Section, 
Labora tory  of  Comparative Carcinogenesis, OCCP, N C I ,  Freder ick,  
MD 
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Teaching Experience 

1968 - 1970 Graduate Ass1 stant, Department o f  Ve te r ina ry  Pathology, 
c - L  ~ .T -I t i - &  - -: I - -.. n a - ~ :  ,: 
db.(LUU L w I b L b c 1  b I I Y 1  J L &CY 1 - 1 8 6 -  

U n i v e r s i t y  o f  C a l i  fornia-Davi  s 

C o m a r a t i v e  Pathology Course 
Bethesda, Mary1 and . 

Mutagenesis Course 
East Brunswick, New Jersey 

l o x  - loan crrlll+v ~ o ~ d r r t i n n  for bdvanced E d u c a t i o n  i n  the Sciences. 

1978 - 1980 The Center f o r  Profess ional  Advancenent, Carcinogenesis/ 

1981 FacuT ty, Endocrine Histopatholoyy o f  Laboratory Animal s 
Seminar, I n t e r n a t i o n a l  L i  f e  Sciences I n s t i t u t e  and 
I n s t i t u t e  o f  Experimental Pathology, Hannover Medical 
School , Hannover, West Germany 

Facu l t y  , Neopl a s t i  c and Nonneopl a s t i  c Lesions i n  Mice, 
I n t o x  Laborator ies,  Ar l ington,  V i  r g i n i a ,  June, 1982 

1982 

i 983 Facul ty ,  Endocrine Histopathology Seminar, Nara Medical 
U n i v e r s i t y  and I n t e r n a t i o n a l  L i f e  Sciences I n s t i t u t e ,  
Nara, Japan 

1983 Facu l t y  , Endocrine H i  stopathol  ogy Seminar, Ha w a r d  
Medical School and I n t e r n a t i o n a l  L i f e  Sciences 
I n s t i t u t e ,  Boston, Massachusetts 

I n t e r n a t i o n a l  Academy o f  Pathology 

American Associat ion for Cancer Research 



Awards 

1966 Cornel l  Un ivers i ty  C1 i n i c a l  Conference Award 

1974 National Academy o f  Sciences Travel Grant t o  t h e  Internat ional  
Cancer Congress, F l  orence, I t a l y  

J 

Service on Boards or  Committees 

1375 * 1981 

1976 - 1978 Chairman and Organizer, V i r a l  Special ty Group, 
American College o f  Veterinary Pathologists 

1 3 3  
. .  

?krnbcr, Educztfcr; Comfttcc - C;rtfnogcncsfs, I l i i i~r f~a i  
College o f  Veter inary Pathologists 

1 232 # 

c 

1981 

. 
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Professional  Advisory and Consul tant A c t i v i t i e s  

Member, Discussion Group-Cr i te r ia  f o r  Tunor Diagnosis and C1 a s s i f i c a t i o n  o f  
Malignancy. Conference on Carcinogenesis Test ing i n  t h e  Development o f  
New Orugs, May 25-25, l9/5, wasnington, UL, NdFionai Hcaaerny u i  ~c~e i i ceb .  

Member, FDA, FOX Red No. 40 Second I n t e r i m  Working Group, December, 1977- - - -- 

. 

Consultant and Expert  Witness, FDA Hearing on Denia l  o f  P e t i t i o n  f o r  
L i s t i n g  o f  FDX Red No. 4 f o r  Use i n  Marishino Cherries and Ingested 
Drugs, A p r i l  12, 1978, R o c k v i l l e ,  Maryland. 

?+y,>??, z-,o-z;onry ~ n ~ ~ i ~ ~ e e  Tn N i t r i t e  D e ~ e 2 r c h  1S)7R,lgQl , 

Membert P r o j e c t  Group on Standard iza t ion  o f  Measurements and Tests, Task 
Forre on Cancer and Heart and Lung Disease, Environmental P ro tec t i on  

.1 -n  
i-3- .-J 1 2 1  a. 

Consultant, S c i e n t i f i c  Advisory Board, Nat ional  Center f o r  Tox i co log i ca l  
Zeesearcn, defferson, krtcansas, i Y i 1 .  

Member, Clouse Lymphoma Study Group, 1979. Sponsored by t he  M u t r i t i o n  
k-oundation. 

Consultant, D i v i s i o n  o f  Pathology, Bureau o f  Foods, Food and Drug 
Administrat ion,  1978-1982. . 

Member, Working Group on Eva lua t ion  o f  Carcinogenic Risk o f  Chemicals t o  
Man, I n t e r n a t i o n a l  Agency f o r  Research i n  Cancer, Lyon, France, February 
10-17, 1981. 

Consultant and Expert Witness, FDA Hearing on Proposal t o  Withdraw Approval --. 
of f d r t a i n  ?!e?/ h ’ m ;  “uucj Appl icat ions:  Furazolidone (;t,z-i5C), , 2 8 d -  

A1 t e r n a t e  Member, TSCA Interagency Tes t ing  Comi  t t e e ,  1981- 

Consultant, Carcinogen I d e n t i f i c a t i o n  and Risk Assessment Branch, Occupational , 
Safety and Hea l th  Admin is t ra t ion ,  Dept. o f  Labor, Washington, D.C. , 
1 O?? -1 .e? 

Consultant, Chemical Pathology Branch, Nat ional  Toxicology Program, Nat ional  
I n s t i t u t e  o f  Environmental Heal th Scfences, Research T r iang le  Park, North 
L i r o l i t i d ,  i3SZ- 

I 
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I n v i t e d  Lectures and Seminars 

Animal Medical Center, New York, N.Y., "Fe l ine  I n f e c t i o u s  P e r i t o n i t i s , "  

Armed Forces I n s t i t u t e  o f  Pathology, Washington, D.C. , Pathology of 

American Col lege Vet. 'Pathology, Annual Meeting, Chicago, il l i n o i s ,  
"Hepatic Lesions Induced by Atoxymethane ,I' December, 1974. 

New York S t a t e  Veterinary CQIIWR. CarneIl Univers i tv .  l t h a c a .  N.Y . ,  
"Fe l ine  i n f e c t i o u s  P e r i t o n i t i s , "  A p r i l  1975. 

iiashington S t a t e  university Coi iege o f  ueter inary iqeaicine, Puiiman, 
Washington, "Fel ine I n f e c t i o u s  P e r j t o n i t i s , "  December, 1975. 

T , . l . .  t e e n  " - , a ,  r - " - r .  

C?br??-brv A n i w l c  C p a r K e .  "Diqpasec nf t h o  rr+ ." C.Q~+W+DP 7 073 

y - s - - & : -  *@:$e?? .%.xsa?z? <!iT!.Ts? !!cf,'iLZ?, ~ ~ s ~ ~ l ? ,  ~ ~ ~ ~ ~ ' z ~ k , ~ ~ ~ $ 3 ,  "?$lfzs - 1 4  I C L . c t v u 3  

re1 r ~ u r i l l ~ a ,  ~'kait..I~, 1 7 i 0 .  

Armed Forces I n s t i t u t e  o f  Pathology, Washington, D.C., Comparative Pathology 
Course, " i h e i  Scuclies i nco  me icioioyy dnu Pacnoyensis o r  r\raturai ly- 
. / " " d l  4 I l l y  I U , I I C I ,  r r u j ,  ) & I d .  

A x e d  Fsri;ss i n s t i t a t e  o f  Fatnoiogy,  wasnington, u.L., ?atnoiogy o f  
Laboratory Aniiiidis Course, "b'ird? Disedses o f  Cats ," Septeiiiber, i976.  

American Col lege o f  Vet. Pa tho log is ts '  Annual Meeting on Inflammation, 
Miama, F lo r ida ,  "Fe l ine  I n f e c t i o u s  P e r i t o n i t i s :  A Coronavirus I n f e c t i o n  
o f  Macrophages," December, 1976. 

NIH, Bethesda, Maryland, "E f fec ts  o f  Ce l l u lose  on the  Chemical Induc t ion  
o f  Cancers i n  tho Small and Large Bowel 3n RBts,'' Role o f  D i e t a r y  F i b e r  
i n  Health, March 25-30, 1977. 

Johns Hopkins School o f  Medicine, D i v i s i o n  o f  Comparative Medicine, " V i r a l  
Diseases o f  Nude Mice," May 20, 1977. 

NCI-NCTR Pathology Workshop, L i t t l e  Rock, Arkansas. " S t a t i s t i c a l  Ana lvs is  
o f  Hepatocarci nogenesi s ,I' November 3, 1977. 

American Col lege o f  Veter inary  Patho loq is ts '  Annual Meetinq, Toronto. 

N a t i o n i l  Center for Tox ico log ica l  Research, L i t t l e  Rock, Arkansas, "Pre- 
neop las t ic  Lesions i n  Aging F344 Rats," August 30, '1978. 

U n i v e r s i t y  o f  Cal i f o r n i  a, Department of Biochemistry , Berkeley, "Ca r c i  no- 
genesis Bioassays o f  200 Environmental Chemicals," October 12, 1978. 

Mid-At lan t ic  Veter inary Pathology Colloquy, " Imp l i ca t i ons  o f  t he  Toxic 
Substances Control Act and Environmental Pathology f o r  t h e  Veter inary 
Pathologist," October, 18, 1978. 

n,, c-,,,, 18 \ I -  - - - c  

- r  

Canada. ' Y n t a c t i n a l  Canror Mndol Pvcfemc Nnvomhor 1 0  1077 



National  I n s t i t u t e s  o f  Heal th Anima7 Model Seminar Ser ies,  BethesdA, 
Mary1 and, "An imal  Models o f  Colon Cancer ,'I February, 1979. 

Nat ional  I n s t i t u t e s  o f  Health, Eethesda, Maryland, "The Mouse L i v e r  Tumor 
as an Endpofnt f n  Carcfnogenesfs Tests," June, 1979. 

N C I  Workshop on Chemoprevention o f  Cancer, "Methods f o r  t h e  Evaluat ion o f  
Ant icarcinogenesis Experiments ," October, 1979. > 

American Health Foundatfnn, V Z I ~ S I I S ~  Flew York, "The .%use L i v e r  Tumor 3s 
an Endpoint i n  Carcinogenesis Tests , I '  February 72, 1980. 

- ~ ; o v a c o ~ n t  0 5  t-anaoa r e a i t n  z r n r a c t i n n  Z r a r r c -  + m n v  fi- P o r - - r Z - c  \-*--..,,a 

Canada, "The Mouse L i v e r  Tumor as an Endpoint i n  Carcinogenesis Tests," 
dune 4, I ~ J .  

. 'CP 

AVMA Annual Meeting, Washington, D.C. , Symposium on Envi ronnental ' i f l u e n c e  
on Cancer Oevelopment, "Chemical Carcinogenesis," July 23, r Y&U. 

EPA Mouse L i v e r  Tumor Workshop, S i l v e r  Spring, Maryland. "The Sign . icance 
o f  t h e  Mouse L i v e r  Tumor i n  Rodent Carcinogenesis Tests," June 11- 3, 1980. 

U n i v e r s i t y  o f  Maryland School o f  Medfcfne, Department o f  Pathology 
Bal t imore, Maryland, " T o x i c i t y  and Carcinogenesis," January 22, 19,i. 

The George Washington U n i v e r s i t y  School o f  bledicine and Heal th  Sciences, 
Department o f  Pathology, Washington, D.C. 
by Environmental Toxins," January 26, 'l?I81. 

"Lesions .( Produced i n  Rodents 

U n i v e r s i t y  o f  Zurich, I n s t i t u t e  o f  Pathology, Zurich, Switzer land, 
"Pathology o f  t he  Aging F344 Rat," February 18, 1981. 

U n i v e r s i t y  o f  Zurich, I n s t i t u t e  o f  Toxicology, Schwerzenbach, Swit:L:rland, 
Mcwe Liver T ~ m @ r  E C  z!! Endpcfnt !n Czrcincgenesls Tests ,"  ?ccn:'2ry 

18, 1981. 

NCTR Ro+nt Ipphcrma Mrkshnp,  Jefferson, Arlcansis, 'I? C! 3t~ific:t:m of 

NTP-NIEHS, Research T r iang le  Park, North Carol ina,  "Response of Rodent 
L i v e r  t o  Toxins and  Carcinogens f r o m  a Pathologist's Viewpoint ,' Match 
I L ,  1'13l. 

3c3r+ . t  /, ly . . * , , ,  - c  n, . , l . - , r  ,m..In 9' .  t .  )' *P. ,, ! - + - -  

. *  - "  . - * L  - - - . * -  i-- I U.Ul l /  Y )  I . . . - . '  -.J r ' I  - 
- C I I  - n m -  
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The Johns Hopki ns Medical School, Dept. of Conparat i  ve Medi c i  ne, 
" I n t e r p r e t a t i o n  o f  Rodent Carc inogen ic i ty  Bioassays,'' May 15, 1981 . 
Amed Forces I n s t i t u t e  o f  PathLloqy, Mashinaton, D.C., "Pathology of 
Tumors o f  Rats," i n  Course on Pathology o f  Laboratory Animals, August 12, 
1981. 

Harvard U n i v e r s i t y  School o f  Pub l i c  Health, Dept. o f  B i o s t a t i s t i c s ,  
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