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The document contains information which may reasonably
pbftxtheﬁconelusion'that the referenced chemical may
‘pPresent « substantial risk of injury to human health or
©. the environment, as indicated in the Reporting Guide .
- - provided by EPA in connection with the CAPp. The information
is summarized below: , ,

METHYL CHLORIDE HAD AN EFFECT ON REPRODUCTION IN THZ __
: T GENERAT: ED TO 475 PPM AND 1500

_EXPOSURE. AT 1500 PPM THERE WAS COMPLETE STERILIYY WITH

- LESIONS IN THE TESTICLE. THE STERILITY WAS REVERSED IN A SMALL
NUMBER OF THE 1500 PPM GROUP MALES AFTER A 10 WEEK PERIOD OF
NO-EXPOSURE BUT THE IESIONS IN THE TESTICLE PERSISTED.




~~Dow requests guidance from FPA whether the Agency believes thra
information contained in this document satiafies
the criteria in the cap Reporting Giaide. Any correspondence
relating to this submission should reference document number
CAPO00O1S .
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The conduct f thls study was- .nspected -periodically .in -keeping with

’CHT Quelnty Assurance (QA) procedures for monitoring intramural testing

rogrem studies for comphance wnth the U S. F D A. Good Laboratory Practice

Regulatlons (GLPs) '.nspectxon repoi'ts were :ubmltted periodically to the

St dyr Dlrector and management 'rrlnspection and report dates are given in

. report has been revvewed under the GLP requirements set forth by

the S uUs.. F D.A. :‘and CE.. A. and accurately reflects  the

_study raw data, methnds and procedures Al specimens, raw data, and reports

are stored |n rrthe archqves at CHT.,

. 0L

- Jr.,
uality Assurance Officer
Manager, Laboratory Compliance




SUMMARY

Male and female Fischer-344 rats were exposed to inethyi chioride by

inhalation (0, 150, 475 or 1500 ppm, 6 hours/day, 5 days/week, 40 males and-
80 females per group). The only treatment related clinical signs were a 0 to
20% body weignt gain depression (BWGD) in both males and females exposed
to 1500 ppm at ali weekly weighings after two weeks of exposure and a 5~7%
BWGD in 475 npm exposed animals after day 57. After 10 weeks the exposure
schedule was changes '4 & hours/day 7 days/week and each male was mated
TN e Laed 0L eyl “e¢ mating period iasted two weeks and then ten

+.22/group were nic:opsiaq. The only treatment related lesions found were
Severe rtesticular degeneration (16/10) and granulomas in the epididymis
(3/10) in the 1500 ppm males. The remaining 30 males per group were then
mate during a two week period with 60 unexposed females. The exposed
females were continued on exposure from the start of mating to day 18 of
gestation (6 hours/day, 7 days/week). The females were not expcsed from
gestation day 18 to postnatal day 4, but exposure (6 hours/ day, 7
days/week) of these females was resumed from postnatal day 4 to postnatal
day 28. There wer no significant differences between groups in the number
of exposed or unexpaocad famalas that mated as evidenced by copulation plugs.
No litters were born to exposed or unexposed females mated to the 1500 ppm
males (0 litters/87 exposed plus unexpcsed females). There was no signifi-
cant difference in the number of litters produced by the 150 PPM groups
when compared to the control groups. Fewer litters were born in the 475
Ppm groups than in the controi groups. No differences in litter size, sex
ratic, pup viability or pup growth were found among the 475 ppm, 150 ppm

or centrol FG groups. When bred 10 weeks after the cessation of exposures,
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bfovcn fortile (15/20) as control -

1 pups from the 47%, 1150 and 0 ppm' '

k :txpostd to the Same ccncentrations of methy! chlorlde for 10 ) ’

jwuks -and- tharf mated A trend -toward decreased fertihty was found in the

S 475 ppm group.

ln' conclus:on, methyl chlor:de by mhalatnon had no effect on repro-
'V'Vductlon m two generations of F 344 rats at 150 ppm. Methyl chloride had an

':'ﬂ‘"effect on- rcproductlon N the first generation groups exposed to 475 ppm and
' 1500ppm At 4:5 PPM there was a reduced number of litters and fewer males
rrrwe"'rrc' proven fgrtula but this effect was completely reversible after 10 weeks of

no expoSure. At 1500 ppm there was complete sterility with lesions in the

.~ testicle. The sterility was reversed . in a small- number of the 1500 PPmM group

rmales -after a 10 ,w,e,els,pemod of- no-exposure but the lesions in the testicle

,persisted .




INTR:.UUCTION

et chler ge {chloronicibana, \:H3C:, CAS #074-§7-3) is 3 coiorless -

Narh odurless, ngr, ".c}'ros:ve gas 4l reer teopersiure. The current thres-
Td it velastipe weight ¢ averag: i= 36 ppin (105 mg/m3) ani the thres-
e imit valve -2* rrt term esposure limit is 1.0 ppm (205 mg,’m3) (ACGIH,
1931).  Methy!l chloricy is used mainly in the areduction of silicones. |t is
also used as a blowina agent ir molding polystyre.ae and polyurethane foams;
4 an 13ercsol proece’ant rfar insecticides; as 3 cataiyst, -olvent, and chemicai
intarmediate i methylation reactions in the 9il and rubber industries; and as
a dawaxirg solvent (EPA, 1980). In 1979, uU.s, pruducticn capacity was
approxim«ieiy 525 million poun<s, producea 2y nine manufacturers at eieven

sites (CMR, 1673),

i a CI'" suppirted we ‘Cat Linaz-ay of methyl chioride (Pavkov et
al., 1982; Cu7, 198%) Fiscirer-Za4 (F-244) rats were exposed by inhalation to
0, 51, 224, or y9- Eom meathyl chlaride § keus par day, 5 uiys per week for
24 months. Tne a-J« mrthy, chlsr'ds sotsted effocc N =344 rats were
testicular lesions in 997 Ppm males and significant body “seight gain red: tiong
in both m:e and femaie 997 ppm animal:. The testicuiar lesions, resticylar
tubular degeneration and atrophy, wers fics: " ung a2 er & “rinthe of SXpoTire.
The reproduction study reported here wac o ,» i determina if mathyl chlor.d=
exposure by inhalation for 10 weels haa =n arfect ¢ reprocustion in the
F-344 rat., it reproduction was affected. we wistiad ¢ aise determine with
this initial study, what doses affected “eproductior zite~ a 0 weel exnosure,
was reproduction affected at doses that did not - s testicular lesions, was

the effact on the males only or on be:h sexes, s .31 was tie effect ravarsibla,




ERIALS & METHODS

ow chart of the experimental design.

'Tiis"t"'cmml'ca'o” o

' Twonty cynndors contalning mothyl chlorldo (lot #L24-0095) were

"""i"ﬂpurchased fr'o'n Matheson Gas Products, Morrow, GA. Al gas used for

'—',7—: »rthl study ‘was from the same batch, -stored in new cylinders. Two
analysos wero done by Matheson Gas Products personnal. The first was
7 done on a sample drawn prior %o shipment and the second was done on a
~'sample drawn after the study was completed. At both times the gas was
99.98% pure methy! chioride; the only detected impurity was water.

(Purity analyses in Appendix C).

* Animais

Two hundred male (50-55 gm) and 650 female (45-50 gm) weanling
- (45 weeks old) Fischer-344 rats [COF® (F-344)/CrIBR] were obtained
from Charles River Breeding Laboratories (Kingston, NY). Upon arrival
all animals were . -individually housed in hanging stainiess steel mesh cages

(Hazelton smsi_lnnudéleee# AAY-In - S-mass ST urspracement animal

room (Bioclean, Hazelton Systems, inc. » Vienna, VA). Animais were
given NIM-07 open formula pelleted chow (Ziegler Bros. » Gardner, PA)
ad ibitum excapt durmg exposure The diet was analyzed for nutrients
and contaminants (Lancaster Labs, York, PA) (analyses in Appendix D).
They were given purified tap water (Raynor et al., 1982) ad libitum,
except during exposure, using an automatic watering system. Lights

were controlled by an automatic timer set for 12 hours of darkness.

-6-
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Randomly,soloctod lnlmals mcropslod on arrival. were free of

(stmdlrd scrnning nocropsy, Mlcrobloloqscal

Bcthcsda, MD). s-ntlnol animals blod _at monthly intervais

'!!!}throuehout nho study woro f}u of vlrus tmrs using the standard rat”

r'rmurina viral antnbody scr«ning procndun (Microbiological Associates,

. i'i’faaothesda, MD). (Strq!oglcal Test Results in Appendix B).

Aftvr- 'i-riinotn'ni qus of acélimation, the animais were randomized into
"four" groups ofr40 males each, four groups of 80 females each and four
,,,,,,groups of 60 females. each. Groups of 40 males and 80 females, housed
7 in stamloss steel mesh cages, were moved into each of 4 inhalation

chambors. The 4 groups of 60 females remained in the mass air dis-
placemcntwroom. -Throughout the experiment body weights were taken on
~--adult--animals- weekly “except for'femile’s'dur’-ing' pregnancy. All animals
- were ooserved twice daily for signs of toxicity and clinical observations

“‘were recorded weekly.

Inhalation Procedures

Exposures were conducted in eight Cubic meter, glass and stainlaes

S:;cl inhalation chambers. Chamber air supply was filtered (HMEPA,
Type-A) prior to entering the chamber. Methyi chloride calibrated
flowmeters were usad to meter the CHSCI gas into the chambers. The
CH3C| was diluted using the fiitered chamber supply air to achieve the
target concentrations. Chamber air Tlow calibrations were measursd by
the pressure drop across an orifice plate. A 2000 liter/minute chamber

~air flow ‘was maintained 'throughout the study. ,Methyl chioride analysis




was done using an an, Model 801, Foxboro

Anaiytical).  Analytical Parameters were chosen after comparing the |

”infrared spectra of humidified uitra-zero air (Matheson Gas Products,
Morrow, GA) and methyl chloride (1760 pom). The following parameters
were used throughout the study: pathiength was 20.25 meters, analyti-
cal wavelength waz 9.997 microns, and the sijt opening was 1 mm. A
mixture of approximately 350 PPmM carbon dioxide with ultra-zero air wes
used daily (at 2700 mi/ minute) to zero the analytical instrument. This
mixture was split  with approximately 2400 mi/minute being bubbled
through distilled water. Anaiytical readings were taken hourly from
each chamber during the six-hour éxposure. A time-we ghted average
for each six hour exposure was reported as the daily chamber concen-
tration.

hour during the six hour exposure using a scanning tele-thermometer
(Mode! 47, Yellow Springs Instrument Co., Inc., Yellow Springs, OH).
Temperature data from dry and wet bulb thermometers were converted to

relative humidity (Appendix E).

Breeding Procedures

The rats in the inhalation chambars were exposed to target concen-
trations of 0, 150, 475 and 1500 PPm of methyl chloride for 6 hours per
day five days per week for 10 weeks. Then, exposures were conducted
6 hours per day seven days a wezk and each male was mated to 3 female
from the same group until either a copulation plug was observed in the
Pan under the cage or one week had passed. Then, a second female

was placed in the cage and given a similar opportunity to breed. The




studv llnco tho pngnant _nlma s hld to bo movcd to a polycarbonatc

" Eighty Temales

up wcra ‘sod to‘ provldc a mlnlmum of twonty or more litters in
tho contml group to commnsate for the loss of data from femzias eliminated

7 ,""'from tho study

Littor E\V\'m'iiiatridns'
Flmalos ‘wers exposed until GD 18 when they were placed in a
'*fpolycarbonato ‘cage (Health Guard’, Laboratory Products, Inc., May-
wood, NJ) with heat-treared, hardwood chip bedding (Beta Chip , Labor-

atory Products, Inc. » Maywcod, NJ) From GD 20 until parturition the

o 'fomales wc ) observod cvcry hour from 7 a.m. to 7 p.m. Observations

77;'7?“woro not made durinq fho dark cyclc to avoid disturbing the animals.
At parturition the followmg were recorded: date of delivery (postnatal

- day 0), numi ~ and sex of PUPs, number and sex of live pups, combined

: woight of ‘male Pups, and combined weight of female pups. On postnatail

- day (PND) 4 the following were recorded: number and sex of live pups,

Jnuambinwn.&ﬁ_m_hw%e,kﬁﬁﬁs 7y -Sex. AT this time the litter was culled

using a_computer generated randomization program to eight pups while
attempting to achlovo an oqual sex ratio. Then the adult female: were
' placcd in the inhalatian chambers and exposed to methyl chioride 6 kours
Per day 7 days per week (the pups remained in the polycarbonate cages
and were not directly - exposed to methy! chioride) unti PND 28 when the
pups were wcancd. On PND 14, 21, and 28 the number and sex of the

~_pups and the combined weight by sex were recorded.

=10=-




Nacropsy Procedures

- At_the_end of -the breeding- period— 10 males per dose group were

randomly selected using a compuier generated randomizatior, pregram and
necropsied. Necropsies included externai examination of the carcass,
weighing the animal;, the brain, the liver, and the testes; and gross
examination. The following tissues were collected in neutral huffered 10%
formalin: brain, pituitary, eyes, spinai cord, salivary glands, peripheral
nerve, ur.nary bladder, nasal turbinates, thyroid, parathyroid, thymus,
esophagus, lungs, heart, liver, spleen, prostate, adrenals, coion, pan-
creas, stomach, duocdenum, jejunum, ileum, skin, bone marrow, kidneys,
seminal vesicles, lymph nodes, 2orta, and any gross lesions. Testes and
epididymides were collected, and fixed in Bouin's solution. Hematoxylin
and eosin stained tissue sections were prepared and examined from three
sections of brain (cerebrum, cerebellum and brain stem), two sections of
liver, one section of each kidney, one section of each adrenal, a section
of each epididymis (head, body and tail) and gross lesions of all 1500
PPMm and controi Fo males. Testes and epididymal sections were also
Prepared and examined from all 475 ppm and 150 ppm Fo males. Other
grossly normal tissues were not examined sir o methy| chloride has not
been reporied to affect these tissues (Pavkov et al 1982; Morgan et al
1882; cuT, 1982). Fifteen male and 15 female F1 pups and 25 FO females
from each dose group were randomiy selected and necropsied after wean-
ing.  Necropsies were similar to those already described except one
section of ovary, oviduct, uterine horn and cervix was examined histo-

pathologically for each female instead of testicle and epididymis,




dud Al mit ds VWlf'f as” duco bed for the preceding

- mating ,(sn d Brndlng Procoduns) Thtn thcu males were housed for

wnks whon tcn pcr Group were necropsied and the remain-

-ing 20 ma $ por group bred to: two unexposed females of the nmc ago

T c,:romalnlnq 20 maics por group were houscd an addltional 18 weeks

' ",whnn 10 por group wcn mcropshd and the other 10 per group bred to

- 20 umxpoud flmalos of thc Same age.

F1— Gcnorltion Matings and Evaluations
Groups of 40 males and 80 females were randomly selected from the

::control Warnd 150 -PPmM. groups of F.' Pups aliowing equal chance for each

a4 littor to b- ropresontnd Only twenty three male and 45 female F1 rats
'wcre sohctod from the 475 ppm group. Larger numbers of F rats from
tho 475 ‘Ppm group were not available since fewer litters wers born at
this concentntlon in the F 0 breeding. All procedures used for the F
- generation study were the samo as thoso described for tho 0 gemratngp

WMWWD—WVQIUIﬂONS were done.

Statlstlcal Analysls

The number of females with copulation plugs which produced litters,
the number of males which were proven fertile and the number of live
litters in each dose group were compared to control using a one tailed
- Fisher exact test (Bradley, 1968) with the Bonferroni correction (Miller,

1981 ). Some titter statistics (total number of fctusos/littor, live fetuses/

-12-




litter, growth of Pups by sex from 0 to 4 days, growth of PuUps by 3ex

——from 4 to 14 days, growth of pups by soxﬁfrrom 14 to 21 days and growtﬁ
of pups by sex from 21 to 28 days) were cempared using an analysg; ,9'
variance. The remaining litter statistics (percent live at birth, percent
males, viability from 0 to 4 days, viavility from 4 to 14 days, viability
from 14 to 21 days, and viability from 21 to 28 days} were subjected to
an Arcsin square root transformation and then compared using an analysis
of variance. In all cases 4 Kcimogrov-Smirnov test (when N >50) or a
Wiik-Shapiro test (when N < 50) for normality was applied to the com-
bined data from ai! groups (Daniel, 1978). If the distribution was not
normal (p < 0.05), then the data were rznked and transformed prior to
analysis. If the analysis of varjance was significant, Dunpett's test
(Steel and Torrie, 1960) was used to compare the dose groups to the
control groups. n aii cases, a probability levei of P < 0.05 was pre-

selected as the significance level.




hndy wmght curvu for thu Fo cxpos.d animals.

thn (Fo) malus mlghod 100-186 gms and fomalcs weighed 73-127

"gms at th- start of axposuru. Fomaios had a statistuca:ly significant body

ifrwoiqht galn dcpnulcn (BWGB) in" thi 1500 ppm- qroup when Cm""' ared to

S controls after- 7 days of oxposun. Males in the 1500 ppm group hed a statis-

7 ';,tlcllly s!gnlficant BWGD compared to the control group after 15 days. The

,me cuchod 10% 4n males by 29 days and m famalcs by 15 days and re-
' o& h-twm 10-20\ fcr 'wth sexes of the 1500 ppm qroup throughout thc

cxpowro poriod. Tho mean body wcights for the 475 ppm males and fcmales

mn sianiﬂcantly lower than the controls aftnr day 57 (mniu had a 7} and

f"—',f.,,,.h, had s\ awgo) Tho 150 ppm group males did not havc & signifi-

cant BWGD at any time during the study. - The 150 Ppm femaies had a 3%
\ BWGD aftor dly 57. L : -

~ Ona female from tﬁo 150 ppm Fo group dlod during the exposure period.
. Two: males frem the control Foy oroun and one fomal- from the 1500 ppm Fs
) 9r§up died just after the completion of exposures. All 4 -Apparently died from
Zdnhydration caused by faulty values in the automatic watsring system. No
treatment related clinicai signs other than effects on body weights were

"*?found‘ A complot. Ilsting of clmn:al observatlons is. In Appendix G.

-14-




Table 1 contains a summary of tha results of breeding the Fo Jeneraticn

males to exposed females and Tabje 2 contains a summary of the results of
breeding the mates to unexposed females. Thare were no significant dif= - -
-~ fererces among groups in the numbe}s of exbosad oF unexpused fermaizs thétr 7
had copulation piugs. No litters were born to exposed or urexposert femaies
matad to the 1500 PPM mules, Significantiy fewer litters were bery to ex-
Posed or unexposed females mated to the 475 ppm males (Table 1). There
was no significant difference in the number of litters born to exposed or
unexpcsed females mated to 130 Ppm males compared to contiol males. Table
3 contains a summary of rusje breeding success. The 1500 ppm males were
sterile. The number of 475 ppm males proven fertile after two matings to
either two exposed or two unexposed femnales was ‘ower ihan the number of
control males proven rtertijz but the decrease in fartility was not statistically
significant. Table 4 contains a summary of male breeding results comparirg
the males that were each bred to two 2xposed and two unexposed females.
The number of males proven fertile after 4 breedings was statistically iower in
the 475 ppm group. No consistent significant differsnces in litter size, sex

ratio, pup viability, PuUp survival or pup growth were found.

reatment-related lesions were found only in the 1500 ppm Fo males and
consisted of minimal to severe airophy or 60 to 80% of the seminiferaue tubiles
(10/10) and granulomas in the epididymis (3/10). The 1500 cpm Fo male
testes weighed approximately one-haif as much as tesies *rom the other groups
(control, mean 1.39 £ 0.08 g; 150 ppm, 1.47 + 0.11 g; 475 ppm, 1.47 £ 0.13
g; and 1500 ppm, 0.73 * 0.21 g). Severely affected tubules were |ined by
Sertoli's celis and by occasional stem cell Spermatogonia. Less severely

affected tubules contained a decreased number of spermaiogonia, primary




l/or: ilcbndiPY;,"!pormatbcytos. Minimally involved and

ined -spermatids -and- sperm. ~ The epididymes of 1500 Epm

tuw spnrmane sicuqhtd spi'rencal cells in thc'r lumen.

Onc -week after exposures were stopped, the mean body weights of tha

s 475 ppm males had increased and were not different from control. The 1500

= ppm. mans had a signiﬂcantiy ‘decreased mean body weight for 9 weeks after

- exposur-s were stopped, when they returned to the same as control. Table 5

contams the resuits of the first recovery breeding. At this time the fertnhty
~_of the 475 ppm group was not different from control and the 1500 ppm group
had. a partial recovery of fertility. The testicies of the 1500 ppm group males
were still smail {controi, 1. 55 0.07 gms, 475 PPm group, 1.54 t 0.07 gms

7 and 1500 ppm qroup, 0 78 0 19). Histopathologically there was no dif-

"frrenct in the testicular lesions from those observed in animals necropsied
aftv- the exposure period. Most of the epididymides of 1500 PPM males con-
tained sperm; but the number appeared to be decreased compared to controls,
and more sioughed cells were found among the sperm. No epididymal granu-
lomas were found. No further improvement in fertilit.y occurred after an

additional 18 wesksof rocovery {57710 control males, 5/10 475 pPPM males and

1/10 1500 ppm males were proven fertile).

) Fi Generation Breedings

Figures 4 and 5 are body weight curves for F1 animals and Table §
contains a summary of the results of breeding the F1 animais. No statistically
significant effect of methyl chloride exposure on fertihty was found in the

=16~




second generation although 475 ppm animals had fewer litters than 150 PPM or

control groups. Litters in the 475 ppm group had a significantly decreased

percentage of males. Male and female pup growth 14-21 days was aiso signifi-

cantly less than control. No other statistically significant effects were found.
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‘Table 4. Number-of £, F-344 Males Exposed to Methyi Chioride by Inhalation
Pr-ms2 to Breeding that Sired Litte~s When 8red to
2 Exposed and 2 Unexposed Fo F~344 Female Rats.

Dosage Group
0 ppm 150 ppm 475 ppm 1500 ppm

Males siring 0 litters 3/28 5/27 11/28 26/26
Males siring 1 litters 8/28 4/27 10/28 0/26
Males siting 2 litter g/28 1/27 5/28 0/28
Males siring 3 litters 8/28 6/27 2/28 0/26
Males siring 4 litters 1/28 1727 0/28 0/26
Total males proven fertile 25/28 22/27 17/28% 0/26*

*Total males Proven fertile that were significantly different from control, p < .05.
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\ ot leLutp—ﬂJ
b, o copulotlon plug or sporm in the vagina. 7

ln a Iowor broodinq froquoncy in all groups. (45% e

, 475 ppm ond 65% in 1500 ppm\ for unknown
L roosons. Wo looked 'for copulation plugs in the focal pan as an mdvcator of
and dld not roo« for copulatuon pluqs or sporm in tho vagma This

found thot fewer than 4% of femaie

”"rognont do not havo a pan plug using our system (unpubiished

data) Sufﬂcwnt ammans woro used to provide enough litters in the control
,,;groups that tho -small ‘Percentage “of females with litters and the oltmmotnon of
fomalos that did nct have a pan plub did not affect the interpretation of this
7 study. Whon the exposed males were bred to unexposed females there were

__similar froquom:us of copulatlon plugs found (controls 74%, 150 ppm 76%, 475

:ptrr 62% and-1500° ppm 63%) Since no treatment rolatod dlfforonces wei'e seen
botwoon groups in the number of females with cofJlation plugs, the decrease
"'jln fortility cousod by ‘methyl chloride din not appear to result from any

,"offocts on. iibido- or ability to breed.

Since there was _ho_difference in_ jnmmm#;-m,%‘ Urexposed

females motod to males in tho same dose group, it appears that the impairment
in fertility affected only the male rats. However, mating of unexposed males
and females "oxposoo te 1500 pPpPM would hovo to be done to be certain that the
profound ' effect on_ male fertility at 1500 ppm did not hide ar: effect on the
fertility of femalas at this high concentration. The epidicymal granuiomas
seen in 3 of 10 1500 ppm Fo males could contribute to a decreasa in fertility

""'ospocully whon _these losuons were bnatora.,(uw) However; this lesion -

-




occurred in a low incidence at these concentrasions which probably did- et -

significant!y affect the overail fertility. ~ Statistically {ewer litters were born - - :

\owfrerrnales bred ‘;475 Ppm males. The number of 475 ppm males not sireing 7
a litter is on the borderiine of statistica! significance. When data from males
bred to either two exposed or two unexposed femaies was compared to con-

trols the number of 475 PPM males prover fertile was lower but not significant-

ly different from convroi. The number of 475 PPM males proven fertile was
statistically lower when the 4 matings were combined. it appears therefore

that the highest no effect concentration in this study is 150 ppm.

Since F-344 rats exposed to 1500 ppms of methy! chioride have a i~ to
203 body weight gain reduction, we studied (Hamm et al., 1983) F-344 rats
fed a restricted diet for 10 weeks to produce a body weight gain depression
(BWGD) of 21% for males and 16% for femaies. In these animals, there was a
profound but reversitie effect on reproduction. Seventy percent (56) of the
control femaics had copulation Plugs and 60% (48) bau litters. Only 16% (13)
of the females on the restricted diet had plugs and no litters were born.
After a 10 week recovery period when both groups were fed ad libitum, 52%
(31) of the centrol femaies had plugs and 33% (23) had litters while 62% (37)
of the BWGD females on the restricted diet had pluae an# 488 (273 hag iiiters.
Rats exposed tg 1500 Ppm methyl chioride had a similar BWGD depression, but
this effect was not the recuit of decreased food consumption (data no- shownj,
and there was no decrease in cepulation plugs as seen in the restricted diet
animals. interestingly, maie rats exposed to 475 ppm methyi chioride had a
statistically significant 5-7% mean BWGD at the time of breeding. The mean
body weight of 475 ppm males Producing iitters was significantly higher than

the mean bndy weight of 475 ppm majes that did not produce litters (data not




ccrnso ln food con.umptlon or in copulttion plug:

“these groups of 475 ppm malcs Moro work is required to understand -

= uctlon of - tho i .chanlsms of BWGD and mothyl chioride toxicity to the testicle.

"“The. intcrprltatlon of - other reproductuon studues conducted at doses wmch,

"':"cause BWGB' may onfounded by this probiem.

--No- statistically - significant effect was seen on fertility in the second
r'generation breedmg Ther'e was, however, a trend toward decreased liiters
B in the 475 PPM group A smaller number of males was used at 475 ppm for

the second generation br'eedmg which decreased our ability to detect a repro-~
_ductive effect.  The s:gmﬂcance ‘of -the decrease in PuUp growth from 14 to 21
days in 475 PPM maile and female FZ Dups is not known but is probabiy not
'blologlcally important since the decrease is not present prior to this time or

_later_in_the. study. - The significance of the decreased number of male pups in

~-the-475 ppm group is aiso not known.

The -inclusion of a recovery evaluation provided important additional
information for the interpretation of these data. There were no histopatho-
logical lesions in the testicles of male rats exposed to 475 ppm and fertility in

- these animais was normal after a 10 week period of non-sxsesure. At 1500

PPM there were irreversible lesions in the testicles of all males but fertility

was partially restored in some males after the 10 week non-exposure period.
The possible mechanisms of the observed reproductive effect are being
studied further in bur laboratories. A dominant lethal study which includes

Sperm morphology and sperm viability studies is in progress.
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Appendix A

Protocols

Study #

8210 - Exposure and breeding of Fo animals

8211 - Exposure and breeding of F_ animals

8212 - Breeding of 30 F males pe; group with unexposed females the
two weeks immedi tely after exposures stopped for the males

8216 - Inhalation protocol

8266 - First recovery breeding of the F_ male F-344 rats from 3210
with the unexposed female F-344 fats from 8212. The protoco?
is not included since the breeding procedures were the same
as those used for protocol 8212.
Second recovery breeding of tha F_ male F-344 rats from 8210
with the unexposed female F~344 rdts from 8212. The protocoi
is not included since the breeding procedures were the same
as those used for protocol 8212.






