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SU • .Jt!CT: 	 FINAL REPORT 
24~nth Or.coap.nicitv Stu~y in Mice 
Pt'"C.1v.t lie ..12..106 

SUft1MARY 

This rtDort O,",U'IU the findinQS of a chronic sturly designed to 

evaluate tht oncoqln1c Dotlnth.l of methylene chlo~·;de when administered 

in ~e1onized rlr1nk1nq wlter to BSCJF1 mice. 

Four qroUDS of 0I1cI (unballlnced qroup size) received the test 

material at ll!vels of iliO. l.?S,. 1.85', elrod 2!iO mq/ka/dav (GrouDs :r, 4. 5, aTld 

6,. M!s~l!Ctivelv). Two qrouP$ of m1cI (Groues I and 2) received neioni::ed 

ririnkinq water onlv and served a~ control orOU05. 

Indices mon itored for comoound effect were survin', body weiqht 

chanaes, water consumotion,. clinical siens (1~clud;"a Od1oable tissue 

masses.),. total anti differential leukocyte counts, "nd arosS and micro.. 

scoDic pa+.holoQv. 

Histomnrpholoa1c alterations of the l1ver were obsel"ve<i in the 

h'fah..dose males and females and consisted of a marqina' increase in the 

amount of Oil Red 0 oos1tive material. These f1nd1nas Wlrt considered to 

be treatment relat~. 

Proliferative heoatocellular les10ns were obsp.rved in .1' qroups 

of both ~axes ineludinq untreated controls. ~e incidence of these 

.! ," 
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lesions in treated female groups was comparable to control groues. the 

incidence of these lesions in treated male groups was sl ightlv higher 

than control values. This increase. however. was not dose related or 

statistically s1qnif1cant when comoared to concurrent control rates. 

Furthermore, the incidence of these lesions found in the treated male 

groups was well within both the historical ranqe of control values 

compiled at Hazleton Laboratories America and reported in the literature. 

No treatment-rel~ted effects were noted with regarj to any other 

paramete~s examined. 

Based upon the resul~s of this study, methylene chloride did not 

induce a carcinogenic response. A "no--:ffect" level of toxi,=ologic and 

n' -neoolastic histopathologic effects was observed at a dose level of 

185 mg/1<qldav. 
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INTRODUCTION 

This reoort presents the findings from a twenty-four-month study 

designed to evaluate the oncogenic potential of methylene chloride when 

administered in drinking water to ~ i. mice. This route was chosen86 
because it most closely mimics human exposure. For work schedule conve­

"i ence, compound adm1 ni strat i on began on different dates for each sex 

with males starting on September 23, and females starting on September 

25, 1980. Terminal sacrifice of the males began on September 22, 1982. 

and was completed on October 6, 1982. Terminal sacrifice of the females 

began on SeDtember 24, 1982, and was completed on October 4, 19b~. 

CONTROL AND TEST MATERIAL 

~uniciDal taD water deionized to a resistance of 18 megohms/em3 

(Hvdro Service Water Purification System. Rockv; 11e, Mary1 and) served as 

the vehicle control. The test material, methylene chloride (Lot f8122) , 

a clear liquid, was received in a fifty-five gallon druma on September 22, 

1980, from Diamond Shamrock Industries. The total bulk liquid was trans­

f erred to one-qa11 on amber batt1es and stored ina ref,.; qerator unt il 

use. For dosage calculation purposes, the test sarnole was considered to 

be lO!r.( methylene chloride. Samples of the test article (approximately 

a A preliminary 1 quart sample of the test material was hand-delivered to 
HLA on Sunday, September 21, 1980, so the study could start on schedule. 
This small sample was also from Lot 18122. This sample was not used. 
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100 ml each) taken at si x month i nterva 1s were forwarded to the sponsor 

for purity assay. ~esults are presented in Apoendix 12. 

TEST ANI~LS 

One thousand one hundred thirty-five (731 male and 404 fer!!ale) 

BsC3F1 mice were received from Charles River Breeding Laboratories. 

Portaqe. Michigan, on September 3. 1980. Mice in this shipment were born 

between July 29, and August 4, 1980, inclusive. Upon receil:Jt and until 

initiation of study. the animals were held in quarantine. During this 

time, the animals were ~xamined for general health by a staff veterinarian 

to assess their fitness to be placed on study. Initial body weights 

ranqed from 15.4 to 26.2 grams for males. and from 15.5 to 22.2 gr~s for 

femal as. 

Mice were used in this stud" because of the historical precedence 

of using this species in safety evaluation and cancer I);oassay studies. 

The BsC3Fl mouse was used b~~ause it has b~en found to be sensitive to the 

induction of cancer by halogenated compounds. 

METHODS 

ASSignment to Groups 

One thousand mice (650 rnales and 350 females) found to be clini­

callv acceDtable were assigned to grouos and treatments listed on the 

follOWing pagt!! using a comDuterized randomization orocess. This Drocess 
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involved generatina random numbers, assigning t~em to all available 

animals. rankinq the numbers and a5s"gn1n9 the ranked numbers and 

corre5Dond1ng animals to treatment groups. 

GroUD Number No. of Animals Target Dose 
Males ~ema'es mg/kg/day 

1 (Control) 60 ":0 0 

2 (Control) 65 50 0 

3 (Low-Dose) 200 100 60 
4 (Mid-Dose 1) 100 50 125 
5 (M1d..Oose 2) 100 50 185 

6 (Hi Qh-Dose) 125 50 (50 

Following ranrlomization, each animal was housed individually and 

i~entified by a unique animal number on the animal cage. Animals not used 

on study were sacrificeo and discardp.d without necrODsy. 

~al Husbandry 

The mice were individually housed in stainl~ss-steel hanging 

wire-mesh cages on racl(s. The caqes were color coded by group. The 

drinking water (from water tJttles with stainless-steel ballooint sipoer 

tubes) containing the approDriata concentration of methylene chloride, 

and the basal diet of Purina Rodent Laboratory Chow® #5001 (Ralston 

Purina. St. Louis, Missouri) were available M!. libitum. The study w~s 

conducted in a laminar airflow room design (9ioclean~, Hazleton Systems. 

Inc., Aberdeen, Maryland). 
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The temperatur~ and humidity were mcnitored and recorded at least 

twice dai1y. The-mean temoerature and relative humidity during the stud­

were 70.1 oF (S.D. 1.93) and 54.6~ (S.D. 4.89L respectively. A twelve­

hour light/dark c_yele was maintained, The B1oclean® filtration system 

'lias checked periodically and verified to bl!! functioning properly. Room 

air was sampled for methylene chloride once during the study (Week 70) by 

the sponsor. Results are presented in Appendix 13. 

A vertical numbering arrangement of cages was used to minimize 

possible environmental influences arising from sDatial arrangement. A 

diaqram of the arr1:lt1gement is oresented in Appendix 8. The location of 

the racks was systematically rotated in the room every two weeks. 

D1 tl!t Analyses 

Each batch of diet was analyzed on a prospective basis to ascer­

tain that the fallowing specifications were met: 

Minimum M3ximum 

Lead 
Arsenic 
Cadmium 
Mercury 
Selenium 
Total Aflatoxin 

0.05 ODIn 

1.2 ppm 

1.0 ppm 

0.4 opm 
1.0 ppm 

0.6 ppm 

.02 ppm 
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A pesticide screen was also performed. Feed batches which did not meet 

the specification limits were excluded from use on the study. a No feed 

older than six months was used. Results of these analyses are presented 

in AllPend1x 7. The dates for which different feed lots were used were 

recorded. 

Water Supply and AnalySis 

Oeionized I;~ater was prepared on site using a Hydro Service 

Purification System (Rockville, Maryland). A detailed description of the 

system is given below. Analysis of the municipal water is on file with 

the Department of Veterinary Medicine of Hazleton Laboratories America, 

Vienna, Virginia. 

The Syst'2!tl was a model C2-44 (which used four separate tanks). It 
was set up with a .5 to 1 micron nominal pore filter for particulates. 
This f1lter was followed by a 448 tank which containe~ pharmaceutical 
grade activated carbon. The activated carbon was of a site to give
maximum surface area for the most efficient organic adsorption. The 
tank was designed so that 1ncoming water must pass through the entire 
tank before exiting, thus maintaining maximum contact time to the 
carbon. 

The next two tanks were nlixed bed res1 n tanks. J.lydro Servi C~ uses 
Dow-type 1, nuclear grade resin which, when "ew, was subJected to 
seven cveles of chemical regeneration and exhaustion. A proDietarv 
regeneration process maintained strict quality control of resin 
preparation to assure maximum performance. During resin regenera­
tion, special attention was given to remov~l of organic contamination 
according to ASTM recommendations. 

a Satches 117 and 118 with lead levels of 1.35 ~nd 1.40 ppm, respectively, 
were used because an alternative feed supply was not available. 
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A light between the two deionizer tanks was a service indicator light.
When the light was out, Hydro Service was notified. auilt-in precau~ 
ti ons, however, were taken to. ins ure the f 1na1 product water qual i ty 
would not ~hange at that time. These precautions consist!d of a 
polisher tank which continued to deionize the water and the 448 
organ1 c absorbent tank whi ch had a normal l1fe much longer than the 
deioni zer. 

The f1nal water quality was 18 megohm/an 3 specific resistinci with 
neutral pH, and was ammonia, chlorine and flourescence free. 

Water fran the de10n1 zet' unit was sMlpled at least every four 

weeks a and each time the cartridges to the unit were changed. SMlpl,s 

were subjected to bacterial analysis using 5% sheep blood agar, Fe broth, 

MacConkey agar and pl ate count medi a. A11 enteri c or gan isms wt:re 1dtnti ­

fied as to species. All non-fermenting gram-negative rods were ldtnt1fltd 

as to genus. Results of these assays are presented in Appendix 6. 

Water silnples (approximately 30 ml each) were retained from thq 

new cartridge after installation, and frOO1 the old cartridge prior to 

replacement. These samples were stored under refrigeration. 

Compound Preparation and Administration 

The test material was added to deionized water on a volume/volume 

basis. An appropriate ~ount of methylene chloride was added to I 

partially prefilled glass carboy and diluted to yield a l~ (10.000 ppm) 

stock sol utit'n. A s~ple was analyzed to determine if the mixturt ~ •• 

within 5% of the desired 1% concantratlon. If the stock was not within 

a 	At several t1mes during the study, microbiological In.lysis of wlttr 
was performed at greater than four~week i ntervab duct to scheduling
probl ems. 
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the 5~ range, it WIS corrected to produce the desired concentration. The 

corrected stock was analyzed retrospectively. 

Volt.IIMIs of the IS stock were taken and added to partially pre­

filled glass carboys and diluted to yield the desired concentrations of 

methylene chloridea• For the first week, dosage formulation was based 

on mean body weiqhts recorded four days prior to 1nitiation for males. 

and three days prior to 1nitiation for females, and water conslR11ption 

values of 45.4 mlb/wetk (males) and 39.8 mlb/week (femaleCi). Ourinq 

the first thirteen weeks, doslCJe formulations were adjusted to the most 

recently recorded body weight and water consumption data; dosage formula­

tions were altered every four weeks thereafter. The oreoaration of the 

stock solutions and dilutions, and the f111ing of the water bottles 

occurred one day Drior to presentat1on. c Fresh solutions were made and 

presented twice per week for animals of each sex. d No reserve samples 

of the dosing solutions were retained due to the volatility of the test 

material in the delivery system. 

a 	Based on data from a pilot study (Hazleton Project No. 2112-100) to 
rleterm1ne the stabllity and hcmogeneity of methylene chloride in the 
dr1nkinq water, it was determined that there wu a consistent loss of 
methylene chloride of aDDrox1mately 1St: from the time of mixing until 
the water was presented to the animals. For that reason. dose solutions 
were formulated 15% above the tarqet. 

b These values were derived from previous studies with B6C3F1 mice at this 
laboratory. 

c PreDarat10n of the stock solution was rescheduled by a day or two when 
preparation would ordinarily have fallen on a national holiday. 

d The week was split into a 3-dlY followed by a 4-day period for the 
males, and into a 4-day followed by a 3-day period for the females. 

'I '. 
~ . ; 
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Analysis of Dosing Solutions 

Samples of dosing solutions (each sarnole consisting of threft 

water bottles) were taken and analyzed after the four-day period, each 

week, at Weeks 1 through 13, and also at Weeks 16, 18, 22, 26, 30, 34, 

38, 40, 42, 46, 51, 54, 58, 62, 66, 70, 74, 79, 82, 86, 90, 94, 98, and 

102. Representative sampies were chosen arbitrarily from bottles which 

were on the animal cages for that period. The analytical method for 

determining methylene chloride is presented in Appendix 5. 

Ob"l"'vations and Records 

All animals were observed twice daily for mortality and signs of 

moribundity. The second observation on Saturday was made as late in the 

day as possible. After We.k 52, a third observation (dur1nq late evening) 

from Sunday throuqh Thursday, was added. a Body weiQht measurements. 

clinical observat10ns and diqital palpation were performed weekly. Water 

consumotion was measured twice weeklv (after three- and four-day periods) 

and the values combined to y1eld a seven-day total consumption. Estimates 

of compound consumption wert calculated weekly through Week 13 and there­

after at the same time that four-day slmol.s of the dosing solutions were 

assayed. Average wat.r cO"'urnQtions (wi\. standard deviations) were 

calculated at the same intervals II asUY' of the four .. r1ay $lIfI1t)les wHh 

the exceot1on of Week 40 when compound consumption was ~ot calculated. 

a 	Due to schedu11ng oroblems, tht third daily observation was omitted 
durinCJ the periods from 10/1/81 to 10/22/81. 3123/82 to 3/30/82, and 
4/19/82 to 5/9182. 
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C1inic,l Pathology 

Blood Samf)1 es were co11 ected by orb1 tal si nus puncture from ten 

micea/sex/group lifter fifty.. two weeks of treatment and at termination 

for leukoc.vte counts and leukocyte differenti also The IIn1mals were food­

fasted overnight prior to bleeding. References for hematology methods 

are presented in Appendix 14. 

!!Cr1ffc. and Necropsy 

Animals found dead and those in a moribund condit1c~ were necrop.. 

sied as soon as possible following death or sacrifice. When an animal 

could not be necropsied within thirty minutes, it was refrigerated. If 

th." necropsy could not be performed within one hour. the abdominal, 

thoracic, and cranial b cavities were opened and the carcass placed 1n 

cold l~ neutral buffered formalin (15 volumes of formalin/vollJr.e of 

thsue) and refri gerated. 

After 104 weeks of treatment. surviving animals were sacrificed 

by exsanguination under sodium pentobarbital aMl!sthesia. The schedule 

presented on the following page was followed for order of sacrifice. 

a Those with the highest animal numbers. 

b 	If an animal was found dead by the technician making the evening obser­
vation. the cranial cavity was not opened. 

000018 
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Date No. o,f Mice/Group Sex Graue 

09/22/82 9 Male 2, 3, 4, 5, 6, 1 
09/23/82 10 Male 1, 6, 5,.4, 3. 2 
09/24/82 6 Female 2, 3, 4, 5, 6, 1 

6a09/24/82 Male 1. 6 
3a09/24/82 Female 1, 2 

<09/24/82 61 Female 6 
·09/27/82 10 Male 2, 3, 4, 5, 6, 1 
09/28/82 11 Female I, 6, 5, 4, 3, 2 
09/29/82 13 Male 1, 6, 5, 4, 3, 2 
09/30182 14 Female 2, 3. 4, 5, 6, 1 
10/01/82 5 Male 1 
10/01/82 7 Male 2 
10/01/82 22 Male 3, 4, 5, 6 
10/04182 5 Female 2 
10/04/82 40 Female 3 
10/04/82 10 Female 4 
10/04/82 7 Female 5 
10/04/82 8 Female 6 
10/04/82 7 Male 6, 5, 4, 3 
10/05/82 41) Male 3 
10/05/82 ~ Male 4 
10/05/82 10 Male 5 
10/05/82 24 Male 6 
10lO6/82 48 Male 3 

a These animals were sacrificed on the same day to obtain liver and kidney 
sections for genetic typing as described under RESULTS: Exceptional 
Clinical Findings - Convulsions, page'20 of this Y'eport. 

COl1Jf)lete necropsies were performed on all animals and findings recorded. 

A pathologist was present during the terminal sacrifice and necropsy. 

Photographs of tissue masses and/or unusual lesions were taken in ~ at 

the discretion of the pathologist. 

Tissue Preservation and Histopathology 

Tissues from a'1 animals found dead or sacrificed in a moribund 

condition during the study and animals sacrificed at termination were 
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preserved in 1~ neutral buffered formalin. Tissues stored for more than 

twenty-four hours before histological Dreparation were changed to fresh 

fomaHn after twenty-four hours. The following tfs:;ues from all Group 

I, 2 (control), and 6 (I1fgh-dose) animals were examined microscopically 

after embedding in Paraplas~. sectioning, and staining with hematoxylin 

and eosin: 

Urinary bladder Brain (three sections) 
Prostate Liver 
Skin (dorsal lumbar midline) Spleen
Mesenteric lymDh nodes Kidneys
Mlllflftary gland Adrenals 
Salivary gl and Sternum (with marrow)
Stomach Thymus
Small intestine (duodenum, Trachea 

jejunum, and ileum) Seminal vesicles 
Colon Tongue
Cecum Zymbal's glands
Rectum Ga11 bladder 
Thyroid with parathyroids Femur (with joint) 
Esophagus Spinal cord (three levels) 
Costochondral junction Testes 
Larvnx Eyes
Lung I-ieart 
Pituitary Oorsal aorta 
Nerve muscle (right thigh) Pancreas 
Sci at1c nerve Gross lesions (including tissue 
Ovaries masses and associated regional 
Uterus lymOh nodes) 

In orde~ to maximize the numbers of parathyroids available for microscopiC 

examination, the thyr~id was cut at cranial and caudal poles providing a 

section containing both lobes of thyroid attached to the trachea, embedded 

caudal pole down in paraffin, and two slides were taken 50 or 60 microns 

apart. Every attempt was made to obtain slides of thymus and male mammary 

ooeC20 
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tissue. The thymus, however, is generally not obtainable in geriatric 

mice due to atroDhy, and male mamnary tissue is Qenerall'{ difficult to 

obt!fn in mice of any age. 

Livers, tissue masses, eyes (males only). and suspected neoplasms 

were examined from animals in Groups 3, 4, and 5. Additional sections of 

liver from all mice were frozen and . stained with Oil Red a stain and 

examined. 

Statistical Analyses 

The following data from control and treated groups of the s~e 

sex were compared statist1 ca11 y: body wei ght chanqes (from i n1 ti ati on 

through Weeks 6, 13. 26. 52, 78, and 104); mean weekly water consumption 

(weekly average over the period from Week 1 throuqh Weeks 5. 13. 26. 52, 

78, and 104); and 1eukocyte counts (Week 52 and Week 104). Stati sti ca1 

analvses consisted of a preliminary test for variance homogeneity 

(Bartlett, 1937) followed by one... way classification analysis of variance 

(ANOVA; Snedecor and Cochran, 1967). If variances were homogeneous, 

Fisher's least significant difference (LSD) test (Snedecor and Cochran, 

1967) was used to compare the control vs. treatment group means. If the 

variances proved to be heterogeneous. Wilcoxon's two-sample non-~arametric 

rank... sum test (Snedecor and Cochran, 1967) was used for control vs. 

treatment group mean comparisons. Simple linear regreSSion analysis and 

lack of fit test (Drager and Smith. 1966) were perlormerl upon all data 

agr:.inst control Groups 1 and 2. seDarately. if group comparisons showed 
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Groups 1 and 2 to be Significantly different. If Groups 1 and 2 were 

comparable. linear regression analysis and lack of f1t tests were also 

performed using combined data from Groups 1 and 2. Cumul ative survival 

data (through Week 104) were analyzed by the National Cancer Institute 

Package (Thomas, Breslow and Gart, 1977). 

The foll owing tumor data from control and treated groups were 

cOll11'ared stat1st1 ca 11 y: numbers of mi ce wi th "'epatace 11 u 1 ar adenomas, 

numbers of mice with hepatocellular carcinomas, and numbers of mice with 

hepatocellular adenomas andlor carcinomas. The analysis consisted of 

comout1ng the Kaplan-Meier {Kaplan and Meier. 19581 estimated expected 

numbers at risk in each case and then performing the Cochran-Armitage test 

(Cochran, 1954; Armitage, 1955) for linear trend as well as asymptotic 

normal test for control vs. treatment group comparisons. Because the 

two-sample normal test was used for multiple pairwise comparisons, a 

Bonferroni correction (Miller, 1980) was made to Iteep the overall errol" 

rate equal to the pre-assigned significance level. a All tlJ110r 

incidences in treatment qroups were evaluated against incidence in the 

individual control groups and incidence in the control group combined so 

that normal biological variation could be identified. 

a 	The Bonferron1 correet1on cons1sts of dividing the significance level 
by the number of group comparisons and using this result as the signifi ­
cance level for group comoarisons. In this case, the overall signifi ­
cance level .05; therefore. each comparison was eV11uated at theII! 

.0125 (one-tailed) level. 
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All analyses were conducted at the 5~ significance level. Group 

comparisons were madl at the 5~ (two-tailed) significance level except in 

tumor data, which was evaluated as noted in footnote a. Statistica" v 

significant differences. as indicated from the aforementioned tests, are 

designated in the tables and appendices of this report as listed below. 

S+ • Significantly higher than Group 1 control 

s+ • Significantly higher than Group 2 control 

S.. • Significantly lower than Group 1 control 

s· • Significantly lower than Group 2 control 


The term "significant" used in this report is to mean a statisti ­

cal 1v s1gnificant f1ndinq. 

Statistical references are presented in Appendix 14. 

SpeC]Tnen, Raw Data, and Final ReDort Storage 

All specimens, raw data. and the final report a~. stored in the 

archives of Hazleton Laboratories Arne' " Inc. 
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RESULTS 

Mortalitv 

Sur.vival data are pres~nted in Table 1. Graphs of survival data 

are presented in Figure 1. 

Ad,iusteda IIIale su"'vival at study terMination (Week 104) was a8.3~ 

for Group 1, 76.6S for Group 2, 81. 5~ for Group 3, 81.0S for Group 4, 

82.8% for GrouD 5, and 81.5% for Group 6. Statistical analysis revealed 

no significant linear trend or differences between groups. Adjusteda 

fenale surt'1val at study termination was 69.4% for Group 1. 78.~ for 

GrouD 2, 73.0% for Group 3, 84.0~ for Group 4, 76.0% for Group 5, and 

91.81 for Group 6. Statistical analysis revealed significant negative 

linear trend in mortality. Group comparisons showed survival for Group 4 

and Group 6 "las significantly higher than Group 1. Group 6 survival was 

also siQnificantly higher than Group 2. 

Clin1cal Sians 

Alopecia was t"e most frequently noted c1il1ical sign throughout 

the study. Both treated and control groups were affected and no relation w 

ship to treatment was evident. Other findings noted much less frequently 

than alooecia were hunct,ed and/or thin appe" "a"ce; urine stains; rough 

haircoats; squinted. 1acr1mating. or o~ ~que eyes; and swellings or sores 

affecting various bOtty parts. These findings were noted for both treated 

a Survival values were adJusted to compensate for animals that riied as .:i 
result of an accidental death or that were sacrificed at an interim 
necroDsy. i.e., these animals were subtracted from the sample Si ze as 
well as the number of surviving animals. 

OCOC.?4 
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anrl control groups and frequencies snowed no ~pparent dose-response 

relationship. 

ExceDtional Clinical Findings - Convulsions 

Weekly incidence of convulsions by individual animal number is 

presented in Appendix 3. Weekly incidence by group is presented numeri­

cally in Table 2A, and graphically in Figure 2. Group incidence and 

frequency summary data are presented 1n Table 2B. 

At Week 37, a convulsion was noted in a Group 6 female, and at 

Week 39 a similar observation was noted for a GrouP 3 male. This behavior 

was characterized by 1) quaking, 2) extension of the head, and 3) lowering 

of the oinnae of the ears (Peyer reaction). The behavior was either lim­

ited to tnese signs or proQressed to full seizure ;nclud1ng opisthotonos 

and prostratiorlo By Week 52 fer males and Week 54 for females. convul­

sions were noted in at least one animal from all grouos. a A rl!view of 

the individual data indicated that the number of animals "affected" (i.e •• 

animals which had demonstrlted convulsions at least once during the study) 

increased with time, but this increase did not cOlor'elate wi eh any 

increased mortalitv rate. b 

The tabulation of the weekly incidence of convulsions indicated 

a hiqh degrp.e of variation from week to week in the r,ropo~t;on of animais 

a Convulsions were only noted durinq body weh,.t orocedures when t'le 
animals were olaced on the weighing pan. 

b On December 9, 1981 (Week 64). animals exhibiting reoresentative convul­
s ions wer,e f' ilmed • 
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demonstrating convulsions in any particular group (see Figure 2 and Table 

2A)' The Droportion of animals surviving to study tenniflation (Week 104) 

demonstrating convulsions at least once was approximately equal in all 

dosage qrOUDS including control as was the mean number of times convul­

sions were noted in convulsing mice. These values are presented below. 

Males Females 

Percent with COTlvuls'ions at Least Once 

86.8 89.8 80.4 74.1 76.8 77.2 100.0 89.7 90.4 88.1 94.7 91.1 

Mean Frequency of Occurrence 

5.4 6.3 4.1 4.3 5.2 5.0 8.6 7.6 8.0 8.0 7.1 8.3 

Time ad.iusted analysis of incidence data (trend and homocreneity analvs1s 

of proDortions, Thomas, Breslow, and Gart, 1979) revealed no linear trend 

in rtata from eithf\.!r sex, but group comoar;sons showed signU"kantly lower 

incidence in Groups 3 and 4 male mice when compared to both control groups 

either seoarately or combined. 

Several diagnostic proce~ures (hematoloQY and virolC'1Y studies, 

·and histopathological examination) were implemented in an dttemot to 

explain the cOO'lulsions. Two affected animals, Group 5 female No. 93169 

and GrouD 6 female No. 9.3363, were sacrificed in moribund condition at 

Weeks 62 and i6, respectively. In addition to all tissues processed for 

h1stopatholoaical examination in accordance with the protocol, serial 

sections of the brain were prepared, stained with hematoxyl in and eosi n. 

oco(':?~ 
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and exami ned by a oatho 1091 st. These data are aresented in Appendix 9A. 

No probable cause for the convulsions was found. At Week 70. four animals 

(Group 2 male No. 92545. Group 6 male No. 93290, Group 1 female No. 92455. 

and Group 6 female No. 9335~, selected based upon the hi qhest frequency 

of reoorted convu1sions at that time) were sacrificed and necropsieli. 

Blood samples were obtained for hematology and virology profiles and all 

tissues preserved after necropsy. 

Hematoloqy: Hematocrit; hemoglobin; red b100d cell, white blood 

cell. platelet and reticulocyte counts; and differenti al white blood cell 

counh were determined. These data are oresented in Apoendix le. The 

results d1~ not contr1~ute to an explanation of the convulsions. 

Virology: Viral antibody titres were determined for PVM. Reo 3, 

GOV II, K. Senda;. MVM, MHV. and LCM. Tilese data aopear in Apoendix 2. 

The results were neqative. 

Histopatholoqy: Sections of the brain (stained with hematoxylin 

and eosin) were subjected to histopathological examination. These data 

are oresented in Appendix lOA. The histoClthological examination did not 

e!,:plain the cause of the convulsior'ls. 

At the sponsor's request, additional di agnostic procedures were 

implemented to evaluate mice in the study colony for genetiC purity. The 

evaluation was made by Or. H. Hoffman, of Animal Genetic Systems, \~heaton. 

Marvland. The procedures involved taking blood samoles (during Week 103) 

and frozen liver and kidney sections (at study termination) fl"OITI the 

twenty-four mice presented on the following page. 

000029 
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1) mict with the highest frequency of convulsions; 

Group 1 Males GrauE! 1 Flmales 

92387* 
92393* 

92432'" 
92454* 

92418* 92460'" 

Groyp 6 Mal,s Graue 6 Females 

93225 93351 
93238 93358 
;'3300 93360 

2) mict which had never convulsed; 

Group 1 ~ales GrouQ 2 Females 

92372* 92547* 
92374* 92549* 
92375* 92551 * 

Group 6 Mates Graue 6 Females 

93196* 93321 
93198* 93322 
93199* 93324 

Bloods: Smnples of 0.3 ml were obtained from nonfasted mice by 

orbital sinus puncture technique. Acid dtrate dextrose (ACO), supplied 

by Or. Hoffman, was used as the ant 1 co agu hnt . 'The samp 1IS. 1abe 1ed on 1 y 

1 throuqh 24 with no other identification, were placed in a cooler over 

wet ice and hand delivered to Or. Hoffman in Wheaton, Maryland.! 

a All animals listed above were bled on August 27. 1982. using EOTA as 
the anticoagulant (as approved by Or. Hoffman). This anticoagulant,
however. oroved to be unsatisfactory to the assay. necess1tati~'J a 
rebleeding. Those fifteen animals whose numbers are followed by * lItere 
bled again on September 13, 1982, and the samples were handled as 
described in the text. 

00(1050 
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Liver and k1 dney secti ons: An apI'rox1mate 1 cm transverse sec­

t10n from the left lateral lobe of the liver, and one-half of each kidney 

(right cut cross-secti onally, and left cut longitudina11y) were taken from 

each of the aforlmentioned mice. Liver and kidney samoles were placed in 

Petri dishes (one for tach mouse) labeled only 1 through 24 with no other 

identification. Tht Petr1 dishes were itmled1ately frozen over dry ice, 

and deliver!!! to Or. Hoffman. A key to the samole numbers for bloods 

and tissues is includ.d in the raw data for this study. A coDy of Dr. 

Hoffman' 5 rtoort is presented in Appendh 11. Genetic tyo1ng confinned 

that the" animals wer., 1n fact, 55 SF1 mice and, accordingly. failed to 

rlvea' any orobable cause for the convulsions. 

Tiny. Muses 

A summary of tissue mass incidence is presented in Table 3. 

\~eek'y tissue mass incidence was below 10~ for males throughout 

the study, except for Week 74 when Group 1 incidence was 6/59 or 10.17~. 

At tenn1nation, incidence was less than 3~ for all male grouos. Tissue 

mass incidence for females remained low throughout the study. 

Barty Weights 

Group mean body weights are oresented in Table 1. Mean body 

weiqht data are presented graoh1cally in Figure 3. A summary of statis­

tical results is presented beginning on page 27. 
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Summary of Group Comparisons 

Males Females 

Start Through Week 6 

S.. ,s- s+ s- s+ 

Start Through Week 13 
". ·f····, 

s+ s+ s+ S+,5+ s+ S+,s+ 

Start Through Week 26 

S+,5+ S-

Start Through Week 52 

No ~1gnif1cant differences between tr~ated and control groups. 

Start Through We!:k 78 

s+ s+ s. 
Start Through Week 104 

s+ S+ S+ 

Summary of Linear Regression ~nd Lack of Fit Analyses 

Groups Included 
in Analyses Males Females 

~tart Through Week 6 

1, 3-6 Significant regression 
(p • .000)

and lack of fit (p • .017)
Slope. 0.0018 S ope" -0.0003 

SE· 0.0005 SE" 0.0006 
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Summary of Linear Regression and Lack of F1t Analyses· Continued 

Groups Included 
in Analyses Males Females 

~~rt Through Week 6 (Continued) 

2, 3.0 Sign1f1cant regression 
(p ...001) 

and lack of fit (p ... 010)
Slope" 0 • 0017 Slope" 0.0008 

SE· 0.0005 SE" 0.00015 

1 &2 Combined, Signif1cant regression Inappropr1ate because 
3-15 (p ...001) of signif1cant differ­

and lack of fit (p ... 004) ence between contro1 
Slope" 0.0014 groups 

SE" 0.0004 

Start Through Week 13 

1, 3-6 Significant regression Significant lack of fit 
(D ..• 000) (p ... 046} 

Slope" 0.0018 Slope" -0.0001 
S'E" 0.0005 SE" 0.0008 

2, 3-6 Significant regression Significant lack of fit 
(p ...000) (p ... 036) 

Slope" 0.0023 Slope ~ 0.00005 
SE" 0.0005 SE" 0.0008 

1 &2 Combined, Significant regression Sign1ficant lack of fit 
3-6 (p ...000) (p ...010) 

Slope" 0.0021 Slope" 0.00015 
SE" 0.0005 S'E" 0.0007 

Start Through Week 26 

1, 3-6 Significant lack of fit Significant lack of fit 
(p " .004) (0 ...020) 

Slope" 0.0008 Slope" -0.0005 
SE.. 0.0006 SE" 0.0009 

000035 
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SUllll'lary of Linear Regress10n and Lack of Fit Analyses .. Continued 


Groups Included 
in Analyses 

1 &2 Combined, 
3..6 

1, 3~ 

2, 3..6 

1 &2 Combined, 
3...6 

I, 3-6 

2, 3-6 

1 &2 Combined, 
3-6 

Males Females 

Start Through Week 26 (Continued) 

Significant lack of f1t Significant lack of fit 
(p a .014) (p • .030)

Slope. 0.0003 Slope· 0.0002 
SE. 0.0006 SE· 0.0009 

Significant lack of fit Significant lack of fit 
(p • .007) (p • .023) 

Slo08· 0.0008 Slope • ..0.0003 
SE. 0.0006 SE· 0.0008 

Start Through Week 52 

Slope • ..0.0010 Slope • ..0.0008 
111SE. 0.0008 SE 0.0013 

Slope • ..0.0005 Slope • ..0.0006 
Se· 0.0008 SE. 0.0013 

111Slope • ..0.0006 Slope ..0.0005 
SE. 0.0011SE· 0.0008 

Start Through Week 78 

Significant lac~ of fft 
(p .004)111 

Slope • ..0.0004 Slope • ..0.0018 
SE. 0.0010 SE· 0.0014 

S1gnificant lack of fit Significant lack of fit 
(p • .040) (p • .001) 

Slope. 0.00003 Slope • ..().OOO3 
SE· 0.0010 SE· 0.0014 

Significant lack of fit Significant lack of f1t 
'(p • .042) (p • .001)

Slope. 0.0002 Slope • -0.0005 
SE. 0.0009 SE. 0.0013 

CCC'C.36 
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Sunwnary of Linear Regression and Lack of Fit Analyses - Continued 

Groups Included 
in Analyses Males Females 

Start Through Week 104 

I, 3-6 Slo~e. 
SE. 

0.0011 
0.0009 

Slope"
SE· 

0.0009 
0.0015 

2. 3-6 Significant regression 
(p • .047)

Slope"
SE" 

0.0019 
0.0009 

Slope" -0.0017 
SE" 0.0014 

1 &2 Combined. 
3-6 

Slope = 
SE" 

0.0015 
0.0008 

Inappropriate
of significant 
ence between 

because 
differ­
control 

groups 

Significant regression was noted through Weeks 6 and 13 in the 

male data. The significant regression through Week 6 was accompanied by 

siqnificant lack of fit, and significant regression was not noted consis­

tently for the other intervals analyzed. The isolated case of significant 

regression here is probably not indicative of treatment effect. 

Water Consumption 

Group me~n weekly water consumption values are presented in Table 

SA. Group mean four-day water consumption ~ata (with standard deviations) 

are presented in Table 58. A summary of statistical analyses is presented 

on page 33. 
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Summary of Group Comoarisons 

Males Females 
-L -L --L -L ---L .-L ..L 4 -L -L. 

Week 1 Through W~ek 

S+ S+ S+,s- S+ S+,S- S+ S+ 

Week 1 Through Week 13 

S+ S+ S+ S+ s- S+ S+ S+ 

Week 1 Through Week 26 

S+ S+ S+ $+ 5'" $+ $+,s+ S+ S+ S+ 

Week 1 Through Week 52 

5+ 5+ 5+ S+ s- S+ $+,s+ S+ S+ S+ 

Week 1 Through Wee!-I[ 

$+ ':;+,5'" S+ $+,s+ s- S+ 5+,5+ S+ S+ S+ 

Week 1 Thr~u9h Week 104 

S+ $+.5- 5+ 5+ 5- 5+ 5+,5+ 5+ 5+ 

Regression and lack of fit analyses were not performed using combined data 

from the control groups except where presented starting on the following 

page because of stati sti cally significant differences between control 

groups in all but one case (Week 1 through Week 6 - females). 
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Summary of Linear Regression and Lack of Fit Analyses 

Groups Included 
in AnalySes 

1, 3-6 

2, 3-6 

1 &2 Combined, 
3-6 

1, 3-6 

~, 3-6 

1, 3-6 

2, 3-6 

Males 

Week 1 Through Week 6 

Significant lack of fit 
{p ... 004} 

Slope '" 0.0079 
SE" 0.0043 

Slope '" -0.0066 
SE '" 0.0038 

Inappropriate because 
of significant differ­
ence between control 
qroups 

Week 1 Through Week 13 

Significant lack of fit 
(p ...000) 

Slope'" 0.0052 
SE '" 0.0037 

Significant regression 
(p ...017) 

and lack of fit (~ '" .003)
Slope" -0.0075 

SE" 0.0028 

~ 1 Through Week 26 

Significant lack of fit 
{p ... OOO} 


Slope '" 0.0053 

SE '" 0.0033 


Significant regression 
(p ...002) 


and lack of fit 

(p '" .001)


Slope" -0.0097 
SE" 0.0029 

Females 

Slope = 0.0090 
SE" 0.0053 

Slope = -0.0010 
SE '" 0.0061 

Slope'" 0.0046 
SE '" 0.0054 

Significant lack of fit 
(p '" .003)

Slope '" -0,,00003
SE '" 0.0049 

Slope" -0.0082 
SE.. 0.0048 

Significant lack of fit 
(p '" .000l 

Slone" 0.0011 
SE.. 0.0035 

Significant regression 
(p 	:II .036) 

and 	 1ack of fit 
(I' ...004) 

Sl.oDe '" -0.0072 
SE '" 0.0033 

OOC'OL1~ 
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Summary of Linear Regression and Lack of Fit Analyses - Continued 

Groups Included 
in Analvses Males Females 

Week 1 Through Week 52 

1, 3-6 Significant lack of fit 
(p • .000)

Slope· 0.0035 
SE. 0.0022 

Significant lack of fit 
(p ...000) 

Slope" 0.0041 
SE" 0.0025 

2. 3..6 Significant regression 
(p • .000) Significant lack of fit 

and lack of fit (p • .000) (p ...000) 
Slope" -0.0086 Slope" -0.0044 

SE 0.0018 SE" 0.0023D 

Week 1 Through Week 78 

Significant lack of fit Significant lack of fit 
(p • .000) (p .000);01 

Slope" 0.0026 Slope" 0.0032 
SE· 0.0020 SE" 0.0020 

2, 3..6 Significant regression 
(p ...000) Siqnificant lack of fit 

and lack of fit (p ... 000) (p ... 001) 
Slope .. -0.0069 Slope" -0.0004 

SE" 0.0017 SE:8 0.0019 

Week 1 Through Wee~ 104 

1, 3..0 Significant lack of fit Significant lack of fit 
(p ...OOO) (p ... 000) 

Slope" 0.0015 Slope" 0.0026 
SE" 0.0025 SE" 0.0017 

Significant regression 
(p ...00S) Significant lack of fit 

and 14Ck of fit (p ...000) (p ...004) 
Slope .. -0.0067 Slope .. -0.00003 

SE" 0.0023 SE" 0.0016 

DODOL'? 
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Mean weekly water consumption was consistently higher than Group 

1 for male Groups 2, 3, 4, and 5 and lower than Group 2 for male Group 6 

through Weeks 5, 13, 26, 52, 7S, and 104. Mean weekly water consumption 

was consistently higher than Group 1 for female GrouDs 2, 3, 5, and 6 and 

higher than Group 2 for female Group 3 through Weeks 26, 52, 78, and 104. 

While several trends ~ere noted in the water consumption data, 

they were associated with significant lack of fit in each case. There.. 

fore, the T'elevanc.y of the findings to treatment is questionable. 

Analysis of Dosing Solutions 

Assay results of dosing solutions for methylene chloride are 

presented in Appendix 4. The aveT'!qe percents of target for all treated 

gT'OUPS are presented below. 

Group: 3 4 5 6 

Males 

Mean 104.55 101.12 100.83 96. III 
S.D. 	 12.895 10.503 11.719 10.549 

N 36 36 36 36 

Females 

Mean 105.33 99.55 98.38 98.10 
S.D. 	 16.004 10.119 11.140 10.974 
N 36 3 36 36 

Compound Consumption 

Estimates of mean daily methylene chloride consumption are 

presented 10 Table 6. These data. are based on group mean body weights, 

000043 
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mean four ..dav water consumption (from Table 58), and levels of methylene 

chloride determined analytically. The estimated mean daily consumption 

of met~ylene chloride during the study is ~resent~d below. 

Group Tar,et LIve 1 Males Females 
mq kg/day mg/kg/day ! S.D. mg/kg/day ! S.D. 

3 60 60.55 + 7.6~ 59.46 + 8.413--
4 125 123.61 + 14.356 118.19 + 16.799 

5 185 177 .45 + 19.214 172.41 + 22.950-
6 250 234.29 + 26.495 237.76 + 29.329-

Leukocyte Counts 

Individual leukocyte and differential counts are presented in 

Appendix 1A (Week 52). and Appendix 1B (Week 104). Mean leukocyte counts 

are presented in Table 4A (Week 5~) and Table 4B (Week 104). 

White blood cell counts were elevated in Grou9 ~ males and 

females at Week 52 with males significantly higher th~n both male control 

groups and females significantly higher than Group 2 control only. The 

mean leukocyte count for Group 3 females was significantly lower than the 

Group 1 control value. Mean values. for, the other treated groups were 

comparable to the control groups of the same sex. 

Analysis of white blood cell counts at Week 104 revealed no 

signifieant differences between groups for either sex. 

Examination of erythrocyte morphological data revealed a slight 

trend toward increased numbers of ech1nocytes in treated male and female 
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cn"0ups when compared to the control groups at Weeks 52· and 104. This 

trend is not considered to be biologically significant. 

Necropsy Finc1nqs 

A slJ'llnary of necropsy findings from deaths and moribund sacri­

fices throuqhout the study is presented in Table 7A. Findings from mice 

sacrificed at termination are summarized and presented in Table 7B. 

Findings at necropsy for animals found dead or sacrificed in a 

moribund condition during the study did not reveal any results which were 

suqgestive of possible treatment effect. At term1nal sacrifice. incidence 

of small masses in the lung of female mice increased with increasing dose 

level. 

Histopathology 

Individual histopatholoqy data are presented in Appendices 9A 

(unscheduled deaths and sacrifices) and 98 (terminal sacrifice). 

SlInmaries are presented 11"1 Table 8 cateqorized in the following way: 

Table 8A - Deaths and Moribund Sacrifices ... Non-Neoplastic Findings 
Table 88 - Deaths and Moribund Sacrifices ... Neoplasms
Table Be ... Terminal Sacrifice ... Non-Neoplastic Findings 
Table 80 ... Terminal Sacrifice - Neoplasms
Table BE ... All Deaths and Sacrifices (all mice on study) ... Non-~eoplastic 

Findings
Table SF ... All Deaths and Sacrifices - Neoplasms
Table 8G ... All Deaths and Sacrifices - Expanded Summary of Non-NeoDlastic 

Liver F1nrl1ngs 

A var1 ety of spontaneous 1es1ons were observtl!d ina number of 

tissues examined frCJII control and treated groups of !:loth sexes and were 
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without relationshfp to treatment (e.g., including the lung lesions noted 


at necropsy in the treated female groups). Higher 1ncit:lences of liver 


and Harderian Gland lesions were noted and warranted further review and 


explanation. 


The incidence of proliferative hepatocellular lesions in female 


test groups was essentially comparable to ,control values. The incidence 


was somewhat h1gt,'er 'than control in male groups treated with metllylene 


cnloride. These data in male mice are presented below. 


Number of Male Mice with Proliferative Hepatocellular Lesions 

Grouo: 1 2 3 4 5 6 
Number Examined: ~ b5" m TIrO ~ m 


Liver 


(Mu' ti )FOCi! 1 H,yoero' as1 al 4 6 14 4 10 13 

Percent Incidence 7 9 7 4 10 10 

Hepatocellular Adenoma fi 4 20 14 14 15 

Percent Incidence 10 6 10 14 14 12 


Hepatocellular Carcinoma 5 9 33 18 17 23 

Percent Incit:lence 8 14 17 18 17 18 


Adenoma and/or Carcinoma 11 13 51 30 31 35 

Percent InCidence 18 20 26 30 31 28 


a Some animals w1th hyperplasia also had hepatocellular neoplasms. 

The incidence of focal or mIJlt1focal hepatocellular hyperplasia 


(,foci of cellular alteration). was essentially comparable fn all groups. 


, t"', 
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The incidence of hepatocellular adenoma in Groups 3 through 6 was 

only marginally elevated when compared to the combined control incidences. 

A relations~ip to treatment cannot be determined from these data. 

The incidence of hepatocellular carcinoma in all treated male 

groups was slightl y increased when compared to the comb1 ned control 

inc1rlence. This incidence (17~1~), ~owever. falls well within the range 

(5-34~, Average - 161) previously observed in this strain and age of mouse 

at this laboratory. Furthennore, this inci dence was not substanti all y 

different from the incidence of 13.~ rlescribed by Ward et al. (1979) in a 

total of 2543 male B6~F1 mice. Unfortunately, the range for the various 

groups that he examined was not presented. 

In mos t 1 nstances when compari ne; 1i ver tumor i nci dences among 

treated and control mice. it is aopropriate to combine adenomas a"d 

carcinomas. There 1s qood evidence for progression from benign to 

m.al1gnant stages and the pathological criteria for separatinq these 

stages are somewhat controversial. When animals bearing hepatocellular 

adenoma andlor carci noma were combi ned. the "nci dence in treated male 

groUDS (26 ..31%) was well within the range reported for this strain of 

mouse 1n the National Toxicology Program (7-5,~) and was below the Min 

level (32.1%) reported (Tarone, et. al., 1981). Thus. although there was 

a sl1ght increase in liver neoplasms in treated male groups which was 

without relationship to increasing dose concentrations, it is difficult 

to attribute this to the test compound. 

000047 
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Frozen sections of liver !lta1ned by Oil Red 0 method showed a 

marginal increase in the amount of Oi 1 Red 0 positive material in males 

and females' receiving high doses of methylene chloride. More male mice 

in the intennedhte dosaqe groups had slight amounts of Oil Red 0 material 

in the livers comDared to controls, but this was not dose-related and is 

felt to be due to t"e subjectivity of histological evaluation and stain 

va,1at10n. These data are summarized below. There was no other histoloqic 

!vidence of toxicity. 

Number of Mice with Oil Red 0 Positive Material 1 n the Liver 

P.1ales Femal es 
Group: 1 2 3 4 5 6 1 2 3 4 5 6 

No. Examined: ~ 6!' ~m 99 m 50 ~ 9"§ 50 ~ ""10 

Amount 
None 2 1 1 2 
Minimal 50 60 166 61 82 28 26 32 74 41 34 9 
Slight 8 4 34 37 17 90 23 16 25 9 15 32 
Moderate 1 2 5 1 9 

Pl!rcent 
Wone- 3 0 0 0 0 1 5 4 0 0 0 0 
Minimal 83 92 83 61 83 22 50 64 75 82 68 18 
Sl1ght 13 6 17 37 17 72 44 32 25 18 30 64 
Moderate 0 2 0 2 0 5 0 0 0 0 2 18 

Sections of eye which almost invariably included the Harderi an 

r" and revealed that increased numbers of Harder1 an Gl and neop' asms were 

observed in males in Groups 4 and 6 (9% versus 5.~ in combined controls), 

while other intennediate groups were essentially similar to controls."h1s 

sliqht increase is conSidered to be the result of normal biological varia­

tJ d N Ption. Moreover, Ward recently reporte a at10nal Tox1coloq.v rogram 
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where all glands were examined histologically in which the incidence was 

12% in male mice of this strain (Ward, 1983). Thf!se data are presented 

below. 

Number of Male Mice with Harderian Gland Neoplasms 

Rroup:
Number Examined: 

1 
~ 

2 
65' 

3 
2M 

4 
'rntl 

5 
99 

6 
Iff 

Harder1an Gland 
Adenoma 3 2 13 9 5 11 
Carci riCJII! 0 2 0 0 0 () 

Percent 
Adenoma 5 3 7 9 5 9 
Carcinoma 0 3 0 0 0 0 
CCJllb1ned 5 6 7 9 5 9 

Conclusion: The incidence of proliferative hepatocell ular 

lesions in male mice was somewhat increased 1n treated groups. This 

elevation was slight, not dose related, and within the expected range of 

bioloq1cal variation. Livers of male and female mice receiving high doses 

of methylene chloride contained greater amounts of 011 Red 0 material and 

this is considered to be treatment related. The increased incidence of 

Harder1an Gland neoplasms in the mid-dose 1 and hiqh-dose males is felt 

to be related to biological variation. 

Statistical Evaluation of Histopathologic Findings: A SI.ImI.ry 

of statistical analyses is presented on the following page. T~. analyse. 

were performed on each control group saparatlly and on the control groups 

combined. Text Table A pres~~ts the Kaplan-M,ilr estim.t.s of numb.rs 01 

http:SI.ImI.ry
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mice actuall.v at risk. The results of trend analysis and group compari­

sons are presented in Text Table B. 

As indicated in Text Table a, there were no statistically signi­

ficant linear trends at the 5% significance level for any of the compari­

sons (the lowest significance being noted at p • 0.058 when numbers of. 

mice with adenoma and/or. carcinoma from treated groups were compared to 

data from the combined control groups). ""th Sonferron1 correction of 

significance level. the only statistically significant group comparison 

noted was that between control GrouD 1 vs. the high-dose group, with p • 

0.0114 (which was less than the Bonferron; corrected level of 0.0125), in 

the case of carcinoma alone. For the same case, when the high-dose group 

was compared against control Group 2 and the combined control groups, the 

p-values were 0.225 and 0.044, respectively. 

000('50 
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Dose Level (mg/kg): 

1\ 

p = 
SEp ,. 

No. with tUllOr = 
No. at risk = 

1\ 
p = 

SEp = 

No. with tlDOr = 
No. at risk .. 

1\ 
p = 


SEp '" 

No. with tllllOr • 


No. at risk .. 


o 
o 
r:l 
<:) 
(Jj 

C1 
fO) 

.089 

.038 
5 

56.1798 

.113 

.044 
6 

53.0973 

.199 

.u54 
11 

55.27638 

Text Table A 

Kaplan~ier Esti.ates of Liver Tumors 


C2 
(0) 

C1+C2 
(0) 60 

Carcinoma 

.165 

.050 

9 

54.5455 

.127 .187 

.032 .029 
14 33 

110.2362 176.4706 

AdenOlla 

.074 

.036 
4 

54.0541 

.094 

.028 
10 

106.383 

.121 

.025 

20 
165.2893 

Carcinoma and/or Adenoma 

.231 .215 .291 

.056 .039 .034 
13 24 51 
55.2771 111.62791 175.2577 

125 

.205 

.043 
18 
87.8>49 

.171 

.042 

14 
81."8713 

.343 

.051 
30 

87.4636 

185 

.191 

.042 
17 

89.0052 

.164 

.040 
14 
85.3659 

.346 

.050 
31 
89.5954 
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250 

.213 

.039 
23 

107.9812 

.144 


.034 

""" 15 """ 

104.1667 

.322 

.045 
35 

108.6951 
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Text Table B 


Results of Test fOT Linear Trend and Group COMparisons with 

Kaplan-Meier Esti.ated Male Liver Tumor Data 


Control V5. Tre~tment 

TlIIOr Type Group Comparisons by 


(dose J"lI!g/lcgj Cochran-Armitage Test for l1near Trend Asymptotic Normal Test 

Groups


COIIIpared

Trend Departure (dose level 

~ df P ~ df P_ 1n l119/kg) Z P 

Menalla 

vs. Control 1 (0) 0.742 1 .389 1.138 3 .768 o ys. 60 0.158 .437 
o V5. 125 0.954 .170 
o YS. 185 0.858 .196 
o vs. 250 0.558 .289 

.,:0.ys. Control 2 CO) 1.670 1 .196 1.882 3 .597 o vs. 60 1.072 .142 Ul o vs. 125 1.754 .0398 
o vs. 185 1.672 .047 
o VS. 250 1.414 .079 

YS. Controls 1+2 CO) 1.864 1 .172 1.552 3 .670 {' ys. 60 0.719 .236 
o 'IS. 125 1.525 .064 
o ys. 185 1.434 .076 
o ys. 250 1.135 .128 
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Results of Test for Linear Trend and Group Comparisons with 

Kaplan-Meier Estimated Male Liver Tumor Data 


-'" 

~ontrol vs. Treatment 
TtIIIOr Type Group Comparisons b.V 

(dQse i n.m..qfML. . ~~hriln.-~nnit~ge T~~tfo..r. JJ"ear Trene._ As~~totlc Hormal Testn 

Groups ' 
C~ared 

Trend Del!arture (dose level 
-L df P ..L.. df P in mer/kg) Z P 

CarcinOOIa 

VS. Control 1 (0) 2.052 1 .152 2.192 3 .534 o vs. 60 2.050 .020 
o vs. 125 2.021 .022 
o vs. 185 1.801 .036 
o vs. 250 2.277 .0114a 

~ vs. Control 2 (O) 0.477 1 .490 0.194 3 .979 o vs. 60 0.381 .352 ~ 

o vs. 125 0.607 .272 
o vs. 185 0.398 .345 
o vs. 250 0.757 .2l5 

vs. Controls 1+2 (0) 2.102 1 .147 1.190 3 .756 o vs. 60 1.389 .082 
o vs. 125 1.455 .073 
o vs. 185 1.212 _113 
o vs. 250 1.705 .0« 

a Statistically significantly different from control group after Bonferroni correction. 
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Results of Test for linear Trend and Group Comparisons with 
Kap,l at'I-Meier EsUllated Ma Ie Liver Ttlllor Data 

Tl80r Type
(dose in -.Jkq) 

CarcifMIA IIItd/or Menon 

VS. Control 1 (0) 

VS. Control 2 (0) 

ys. Controls 1+2 (0) 

Control vs. Treablent 

GrOup COMParisons by


Asymptotic Normal Test
Cochran-ArMitage Test for linear Trend 

Trend Departure 
~df p ~dfi 

2.342 1 .126 2.194 3 .533 

1.533 1 .216 1.271 3 .736 

3.590 1 .058 2.252 3 .522 

Groups
COIIIpared

(dose level 
in mg/kg) 

\i vs. 
o vs. 
o vs. 
o vs. 

o vs. 
o VS. 
o vs. 
o vs. 

o VS. 
o vs. 
o VS. 
o vs. 

60 
125 
185 
250 

60 
125 
185 
250 

60 
125 
185 
250 

Z 

1.442 
1.939 
1.998 
1.750 

0.940 
1.508 
1.563 
1.295 

1.469 
1.994 
2.066 
1.797 

P 

.075 

.026 

.023 

.040 
~.174 -....t 

.066 

.059 

.098 

.071 

.023 

.019 

.036 
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OVERALL CONCLL~ION 

No treatment-related effects were noted with regard to mortality 

(males), clinical signs, body weiqht changes, water consumotion, and 

<,11"055 necropsy findings. Analysis of female mortality data actually 

revealed a significant negative linear trend with several 1nstances of 

signff1cantl.y higher survival in the treated gruups. 

While not considered to be compound related, fran 74.1 to 100% 

of the mice in all groups of each sex exhibited well-defined convulsions 

during the studv. This observation was first noted in females during 

Week 37 and for mal es duri ng Weelc 39 of stlJd,Y and the frequency of 

Occurrence increased with time. Efforts to establish a basis for this 

response were initiated, anti included hematology and virology studies, 

histopathologic examination of serial brain sections, and evaluation of 

genetic purity. Pfone of these soecializec! tests. however, helped 1n 

establishing a cause for the convulsions in the affected mice. While the 

incidence and appearance of convulsions in this study were thought to be 

unusual, the convulsions appeared in mice from all groups including the 

control groups, and thus were not treatment related. 

A statistically significant increase in mean leukocyte count was 

noted for the hiqh-dose males and females follOWing 52 wee~s of treatment, 

but not following 104 weeks of treatment. While the increase in leukocyte 

count at fifty-two weeks may bear some relat1onshio to treatment, the 

OO()055 
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response is considered transitory in nature with little lonq-term 

biological significance. 

Treatment-related histomorphologfc alterations of the liver were 

observed and consisted of a marginal increase in the amount of Oil Red 0 

positive material in the high-dose males and females. No ot~er treatment­

related non-neoplastic histomorphologic findings were observed. 

No treatment-related increase. in neoplastic histomorpholoqic 

findings was observed. While a slight increase in proliferative ~epC.~o­

cellular lesions (adenoma and carcinoma) was noted in the treated male 

qroups, this response was well within the historical ranqe of control 

values compiled at tiazleton laboratories and reported in the literature. 

Statistical analyses of these results failed to yield positive signffi~ 

cance for trend, and, except for one case, positive significance for 

group comparisons. After careful conSideration of all findings, no 

persuasive argument for ascr1bing the results to a treatment~rel aUd 

carcinogenic response could be reached. 

Based upon the results of· this study. methylene chloride d~d not 

induce a carCinogenic response. A "no-effect" level of toxicologic and 

non..n~plast1c histopathologic effects was observed at a dose level of 

185 mg/1cq/day. 

OCf)C5t 
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Table 1 

Mean Body Weights and Standard Deviations 


24-Month Oncogenicity Study of Methylene Chloride in Mice 
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