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Recommendaticons:

1) Thiabendazole was not oncogenic in this mouse feeding ;tudy. The study
is acceptable as core-minimum data.

Review

Thiabendazole: Lifztime Carcincgenic Study in Mice {Merc. Sharp & Dohme
Research Laboratories, TT#77-014-0, January 2, 1980)

Test Material: Technical Thiabendazole, Lot. No. £34851

Six hundred albino —ice of the Charles River CD-1 {HaM/IC ) strain were
selectad for a stucy oi the carcinogenic potential of thi- »endazole. The
study was performec at the lMerck Sharp % Dohme Research L »ratories, Mest
Psint, Pa., with the excention znaf microscopic examinaticas of the tissues
after January 31, 1279, were exzmined at the facilities o: Dr. Richard Jensen,
a consultant pathoicgist, 62 West State Street, Doylestow , Pa. This study
started March 29, T377, and was terminated March 28, 197¢. Prior to this
time, Or. censen wzs an emolcyes of Merck Sherp & Donhme Rcsearch Laboratories
and the pathclcgist for the stuay.

Litters containing < males or 5 “erales were used with on. animal from each
litter placad in.ezch of thrse ~snt=21 and three drug-tre::ed groups. The
animals were zoproximately our see«s 0ld when the study .:arted; the males
weighed 14.0 to 27.3 gm. 3nd the females weighed 12.9 to -3.0 gm.

fach animal was -randomly assicred to cne of six groups. ~ e mice were
ear-notched 2nd hac digits rzvoved for identificaticn. Tray were housed
2 or 3 per wire-covered niastic zox and box was nlacad in a random pattern

on laminar air-flow racks (Carwcrth) in a climate-control z2d rcom.

The animals =ad frs2 access =0 Zowcered Purina Lab Chow & 1ixed with 1 percent
by weignht of 2dible vegetanie 9% iesson 0il, Hunt-Wessc: Fcods, Inc.}.
Pricr 1o necrspsy =-e mice wers “asted a minimum of 16 he.rs. ‘dater was

availaple 3: 211 times.
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Thiabendazole was mixed in the diet each week. This compe. id was &ssayed
prior to the start of the study, pericdically during the sZidy, and at
termination. The material was chemically acceptabl= prior zo the szart
of the study and remained chemically unchanged durinc the s -udy. ’

1
Ini<ially, the males were given concentrations of G.022 pe cent, 0.C656
percent, or 0.2 percent, and the ferales were given concenirations of
0.C66 percent, 0.2 percent, or 0.533 cercent.

Different concentrati-ns were used for the male and female 1ice based on
results of the range-<inding study ( T£77-004-0) in an eff-~t to have a
concentration which would be the maximally tolerated for s.ch sex.
Starting in the seventh week, the lowest concentrations fc." the male and
female drug-treated mice were both recuced to 0.006 percen=.

' Focd consumption was determined for a six-day period on 3C .iale and 30
= female mice group per group {3 animals/food dish) weekly.

Ficty miles and 50 females were used in 2ach dosage group -nd in three
cortrol groups. The animals in the ccntrol groups receivec the diet
without drug and were identical with raspect to treatment.

. Fer:ales given the highest ccncentraticn (0.533 percent) we 2 kilied in the
eichty-first week when the rumber of survivors was 10. Tr2 remainin
grcups were also killed and necropsied when the number of =.urvivers
aporoached this number. The males given the highest conce. tration 70.2
percent) were killed in eighty-Tifth waek, males and femal .z 5iven the
middle concentrations (0.2 ssrcent for females and 0.066 z-.rcent fcr

3 maiss) were killed in the ninety-third week, and males giv=1 the lowest
£ concentration (0.722 percént reduced to 0.006 percent in w2k 7) were
2 - kitled the 101st week.

At “hese times, sa2lected ccrirol animzls from each of the -aree ccrzrol
grzups were also <illed; the number xilled and their sele< ion was
= dez2rmired by the 3icmetrics Department. The 17 survivori 5 femaiss
F . given the lowest concentration (0.066 nercent reduced to £.306 percant in
£ weew 7) and the remaining 37 female ccntrols were killed i+ the 105th week.
: Obzar ions for chysical signs of drug effect were made ¢ ily, aithough
12 iled examinations were made cn weekends and holic ss. "All animals
ated for massess fenerally once a week during the study. The mics
hed pretest and cnce a week curing the study.
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Oc~thalmologic eXamination with an incirect ophthalmoscop: were
on 311 surviving nice in the eignty-second or eichty-thirc. and if
Irdividuzl animais with ove~< lesions were examined in the thirte
twenty-2ignht, and firty-2ig~th weeks. One or two drops o3 1% trc
: ("ydriacyl”, Alcon) were piacea in each eye to dilate the >upils
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Animals sacrificed because of morbidity or a scheduled ne ropsy were
anesthetized by the administration of ether vapor and kilia2d by exsanguina-

tion.

Terminal body weights and weights of liver, spleen, heart. kidney, @rain and
testes were recorded for mice killed at scheduled necrops: s. S@at1st1ca1
analyses were performed on terminal body weights and on orjan weights.

The carcasses (after necropsy)} of 5 males and 5 females fr-m each of ?he
drug-treated groups killed at scheduled group necropsies :.:re frozen in
toto and saved for possible future analysis. Five females from each control
group and 3 males from control group I, 2 males from contrs] group II, and
4 males from control group III were also frozen and retain-d.

Hematoxylin - and eosin-stained sections of paraffin - emt dded tissue
samples were routinely used for microscopic examinations. Special .staiaing
procedures were used as required. The followinu tissues a. d organs were
routinely examined from each mouse, lung (with main stem t anchi), heart,
liver (three different lotes), kidney, urinary bladder, ga:lbladder, soleen,
thymus, lymph nodes (mesenteric, mediastinal, and submandi::lar), adrenal,

* thyroid, parathyroid (if present in the thyroid section), rituitary,
pancreas, bone, joint, bone marrow, reproductive oragans {(t.stes, epididymes,
and prostate or ovary and uterus corpus and cervis ), salivary gland,
stomach, small intestine, large intestine, brain (three levzls), spinal cord
(three levels), peripheral nerve, skeletal muscle, eve (wi1 intraorbital
glands), skin (from the region of the mammary gland}, mamr.iry gland (if
present in the skin section), blood smear (only from mice Filled at scheduled
necropsies), trachea, and esophagus.

In addition, paranasal sinues and middle ear were examined -“rom 5 males and §
females from each group killed at scheduled necropsies and ‘.icroscopic examina-
tion was also performed upon all findings of uncertain gros. character at
necropsy.

Dr. Henry Pitct of the McArdle Institute in Madison, Wiscor in, was consulted
about the morphologic criteria used in the classificatzion ¢~ neoplastic and
hyperplastic hepatocellular chances.

Dr. Pitot stated that he used the terminology of Malksr et .1 (Walker, A.1.T.,
Thorpe, E. and Stevenson, D.E. (1972); The Toxicology of Di--idrin (HEOD).

1. Long-term toxicity studies in mice, FD Cosmet toxicol I.: 415-432) and
that he placed special importance on the loss of the usual - ~derly pattern of
hepatocytic architecture, i.e., Toci in which a relative 12.7 of normal
architecture was evident were ccnsidered to be Type 2 nodul.; regardless of

~ the prominence of other characteristics. His recommendatio: . were followed in
the evaluation of liver sections.

Résu]ts:

The only physical sign related %2 treatment was a hicrer mor -ality in male and

female mice given the middle and nichest concentrations of - :iabendazole

corpared to controls. Myocardial thrombesis affecting the [ .rium (determired

at necropsy) was the orimary reascn for the Zdecreasea survi. 1 rate of the males

(0.2 percent, and <he fewalas [2.332 nerzent' Fiven t-e higt st concentraticgﬁL\

anc the femaies given tre middle concentraticn’ (0.2 -arcent .
AF (31} _.l-‘“."_*\ ’/
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The cr=ater mcrtality in males given the middle concentration (0.066 percent)
canno: be explained.

Prior <o being found dead or killed, these animals were r:merally less active
than rormal. The female mice given the highest concentr.:ion (0.533 percent)
had a creater wortality ‘than the controls -beginning near :the end of the first
year, ~hich continued until this group was killed in *he 2ighty-first week

when t5e number of survivors was 10. Similarly, shortly ifter the first year
of treztment, —ales given the highest concentration (0.2 ercent) had a

greater mortaiity than controls and this group was terminsted in the eighty-fifth
week. Male and female mice given the middle concentratic:s (0.056 percent males
and 0.2 percent females) also had greater mortality than .ontrecls after the
sixtiezh week, and these groups were killed in the ninety-third week. In the
101st seek, maies given the lowest concentration of thiat .ndazole (0.022 percent
reduced to 0.0C6€ percent in Week 7) were also terminated ecause of only 12
survivcrs, but the mortality in this group was similar tv zontrols.

The number of —asses palpated each week was similar in druj-treated and
control animals. These masses were in similar locations ¢nd, if present ut the
time oF necropsy, were examined.

No drug-induced scular changes were seen during the study. Retinal degeneration, -
an inherited csndition, was seen similarly in both drug-tic:ated and control
animals. Other changes seen similarly in both drug-treate! and control animals
include< catarzcts, corneal calcification, and synechia.

Male anc female mice given the highest concentrations of {uigbendazole in the
diet (fzmales C 233 percent and males 0.2 percent), and fe ale mice given the
middle zoncentrz2<ion (0.2 percent) had lower average weigh gains compared to.
controis during the study. Male mice given the middle cor.zntration (0.066
percent’ had 1caar average weight gains compared to the cc. trols for the first
three T~znths of <he study; thereafter, the average weight cain was similar %o
controls until <ne eighty-first week, when again the avera - weight gain was
less. This remained so until] the group was killed in the vinety-third week.
Female =“ce given the lowest concentration (0.066 percent » :duced to 0.096
percent in ileek TV and males given the lowest concentratior (0.022 percent
reduced <o 0.CCZ zercent in Yeek 7) had lower average weig: gains comnared to
centrois Zuring zhe first three months of the study, but ti:zreafter their
average -~eight zzins were similar to centrols,

The averzze food consumntion values of male and female mice generally

correlatzd with Sody weight changes. Although male mice gi 2n the highest
concenirzzion ¢¥ thiabendazole (0.2 percent) initially had .acreasad average

food censumption compared *g the ‘contrcis, after the sirxiet-. week of the study
their avsrage fccd consumption was greater than the control ; however, this

wWas insuTTicient *c raise the average body weights to be si ilar to the controls.

cue fo treatment were seen in male an. female mice given

0 chanszs consi-zared

the lowes<: concer<raticn of thiabendazole in the diet. Tre. :ment-related
changes “.zre seen in male or female mice or both given the ::iddle and high
concentrzzions.
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These changes consist of an increased mertality, atrial thruombosis, lawer
terminal body weight, and organ veight differences of the iiver and iidneys.

The incidence of atrial thrombcsis affecting the left atriu.’ is shoun
below: .

i

Grou - Males “emales
I {control) 0

3
1T (control) 3 1
III (control) 3 0
IV {Low-dose) 0 1
Y {Mid-dose) 3 19
VI (High-dose) 24 33

Atrial thrombosis was first seen in week 31 and occurred in a high concentration
female mouse. Although it is an occasionally encounted inc:dental lesion,
because of the grea<:~ “ncidenc2 in the above groups, it wa> considered due to,
treatment in group = :nd VI.

The incidence cf treatment-relatsd statistically significanr (P < .050)
terminal body weight and organ weight difference as compare. to controls is
shown below: : .

Groups
IV v VI

F M F M F M
Terminal Body wt. a a < a a <
Liver - grams a a a a > a
Liver - % Body wt. a a > a > >
Liver - % Brzin wt. a a a a > >
Kidney - grams a a < a < a
{idney - % Body wt. a a a < < a
idney - % Brain wt. a a a < < a

not stutistic
statisticaliy
statisticaliy

cnificantly ‘ncreased
gnificahtly Zecreased

ally sicnificant from ccntrols
5
s
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There were no gross or microscesic changes associated with ¢ 2se oragan weight
changes. Al1 other chances seen were considered incidental .ad were not
attributed to the administraticr’ of thiatendazole. The inci .2nce and time of
cnset of neoplasms in the drug-:rzated animals were similar -5 the controls.
“he number of hepatocellular necclasms was similar in drug-t :ated and control
zroups, althouch the incifence =7 Type "“B" hepatocellular ne »lasms was slightly
Zreater in femaies 7iven <he hiz-est concertration. The lat.>r difference was
"ot considered Siolcaicaily sigrificant, nowever. since Type ‘A" and Type "B"
‘esions are considerad nct qualizatively different and the i: zidence of
~epatoceliular neoplasms was similar in each group when male: and females were
zcmbined, as sncwn in Table 1.

wonclusicn:  Thizberdazslz was ~t< oncogernic in this mouse f.:ding study. f<

stassificaticn:  Zore-Mimc-um Cz-z __,-;‘T§ QQ?Y
p BEst glil




‘ o ¢ !
- . GROUP 1 Gaous 2 SAoue 3 LA0UP % GROUP Del\ C@ 6
. F L} F x F L] § ¥ "

{ |
. | " F n 1 ]
| | [}
| 1 I
AUMBER i ] 1
NECROPSIED 50 350 : 50 50 50 50 | 22 350 50 30 i 50 350
i I -
i i
wiTH MAL {GNANT NECPLASNS 9 & : 5 5 L 1 1) 6 3 3 : 5 &
. i 1
w{TH B3EN:GN NECPLASKHS 9 12 ‘l 12 13 11 11 ] 2 10 13 11 ) & 10
i § :
wITH NEQPLASMS | ; 17 14 : 23 17 18 18 | 1 14 17 14 | 11 1%
1 i
OF MALIGNANT NEJPLASAS 9 5 i 6 5 9 ’ i | 34 6 3 3 : & &
{ i !
OF BENIGN NES?PLASMS 9 13 ! 19 14 12 12 [ 1. 12 18 13 ] s 11
! ’ 1
CF NEQPLASMS 18 1¢ 25 19 21 21 - 27 18 19 1 i 12 1s
1]
}
1
"1

ADENORA  {SALIYAAY GLANDI

PP {LLOMA {STSMACH) - - - - - - . - 1 - - - :

SJUsMOUS CELL CAACIANCHA ¢
{STOMACA) - - - 2 - - . - - - - .

ADENOCARCINGHA ;

{SMALL [NTZSTINE}

FYSROSARCLCMA
ISMALL INTESTINE)

1
|
|
!
]
i
!
!
i
I
i
|
i
}
|
]

1 - .

HEMANGICHMA  {LIVER)

Py ea

HEMANGIOSZRCTMA  (LIVER)

\EJPLASH TYPS &  {LIVER]

-
b e e
"~
-
ﬁ!ll“'..'

NEOQPLASM TYPE 3 {(LIYER]

.

ACEMOMA  [ACRENAL)

BINICN FHEOCARCMCCYITCMA (AS1EfXal)

LTENSMA  (PITSITARYS

ACENCCARCINGNA  (THYRSIZ)

CAPCINCHMA [ THYRIID}

!
§
i
[}
!
!
i
i
i
i
f
i
!
i
§
i
!
i
i
i
i
1
!
i
i
I
}
i
i
1
[}
i
[
t
|
1
{
!
|
I
2 - } - -
S |
!
1
i
i
1
]
i
]
|
{
I
I
|
|
i
l
I
t
!
1
|
{
|
1
i
|
I
I
]
i
I
|
I
[
|
I
i
I
|
|
I
|
1

!
1
!
1
1}
|
'
[}
I
!
|
1
f
1
1
!
1
1
1
1
|
|
1
1
{
1
|
I
1
- - i - -
!
1
1
1
!
i
H
i
1
1
1
1
1
!
1
i
|
1
1
1
I
1
i
[
i
1
!
[
[
]
|
i
1

|
]
1
1
]
!
i
!
|
I
{
1
1
1
1
|
i
| :
i {
LEISNYINA  (UTERUS: - 3 - N T - - - N
(v
LEI2NT842€a2  (UTERUS) T - - - 1 - : - - - - - - &
POLYP  tuTERYS) - - - - -1 - : - - - - - - =
SENLIN INTIRSTITIAL CILL Tomcg : - E
{TESTISY' - 1 - 1 - - 1 - 1 - - - 1 e
FLARJMA  (SKkINM) 1 - - - - - || - - - - - - =
FIBROS2ACTHL (S in) 1 - - - - 1 : - - - - - -
=
PLPTLLGAA  [SRIY) - - - - - - |‘ - 1 - = - - s
AZEMTZARCING 2 . . : >
TAAMIRY SLAND1 - - - - 1 - i - - - - - - g
TENIMA (MamMMIRY GLAND S | S 2 - : - - 1 - - - -
ATENCCARCINDNA (LUNG) . - e - - 1 - : 1 1 1 1 1 -
I )
.
ICENTMA (LuvG) [ 9 13 12 1 s 7 { 7 4 13 3 5 s L‘
FIsETSARCIML (P cuaa) - - - - : - 1 : - - - - - ;
- - 1
EEANGISHA  (SPLEENS - - - - |l - : : - - - - - - M
. H
PESANSIUSARE AL (ShLEENy - - - 1 : - - : 2 - - - - - )
AR N TSR TR PE VI - - - - : - - : 2 - - - - -
— - 1 L 1 . i
gry : MR - .
acu’ 1 SCartazl SALUP 5 & <alES5 J,000% EMALES 9,.339% :
CrZup « ronTIo s |
v 2 TTMTAIL 1 CA0UP & o mALES 02,2002 EZMALES 945338 E
CACUP 3 o Zfwlale (11 i :
- . . i
SACUP 4 e 53,5081 TIMALLS - CIUCTNTRATION LIDUCTS F10M 3 CA6T 79 9 SC8T STC vITL ° N :
MALLS - CONCINTRATION RESUCED FROM 2.0232 $9 0.3463 ARG WEIL © | !




o o ' wlq%:\
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