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Introduction

This subchronic gavage toxicity study was conducted to
determine Maximum Tolerated Doses for the 104-week chronic toxicity
study. Dose selections for this subchronic study were based on clinical
and pathological results from a two-week repeated dose study, and were /
confirmed by Charles Rose, Tracor Jitco, Incorporated, in a letter dated "
April 20, 1979. 1In this repeated dose study, there was no mortality at
400 mg/kg, but clinical signs of lethargy and roughehéd haircoats, and
.weight gain depressions of 30-50 percent were recorded. There was
marked lethality at 800 mg/kg. The dose selections were 400, 200, 100, .
58, and 25 mg/kg for both sexes and were to be administered at the rate

of 5 ml/kg of animal body weight.

Materials and Methods

'\Naphthalene, manufactured by Fisher Scientific Company, was
received from Midwest Research Institute (MRI)'on October 10, 1978. The
MRI Analytical Report indicated two impurities (0.13 and 0.02 percent of
the major peak area) and a water content of 0.23 I 0.04 percent. Naph-
thalene is a white crystalline solid which is relatively stable when ;E;féd_
at room temperature (m.p. 80-81 C). A Copy of the Batch Chemical Data
Record is attached as Appendix A. e
The selected doses of 400, 200, 100, 50, and 25 mg/kg were ¢
prepared by mixing a stock solution of the highest dose level and sequen;

tially diluting from this stock to supply the remaining dose levels. - The
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diluent or vehicle was corn 0il, Mazola brand. The stock solution was
prepared by placing a weighed portion of naphthalene into a mixing
graduated cylinder and adding corn oil to make up the proper volume.

The mixture was mechanically stirred for a period of five minutes.
Dilutions for rats were prepared so that the chemical would be delivered
to the animal by gavage on the basis of one milliliter of the mixture
per 200 grams body weight. Mixture quantities were prepared weekly.

The actual quantities mixed were changed once (doubled) during the study
to accommodate weight increases in the rats. The final mixfures were

composed of the following:

Dose Level, Naphthalene, . Serial Corn 0il, . Total Volume,
mg/kg g Solution, ml . ml ml
400 21.6 - Q.s. 270
200 135 135 270
100 . 135 135 270
50 : 135 135 270
25 135 135 270

For each dose level, the final mixtures were stored in glass
vials at room temperature. Mixtures were prepared no more than seven
days pribr to use; gavage treatment was five consecutive dose days per
week. Stainless steel gavagé needles and tuberculin syringes graduated
in 0.01 ml units were used to administer the gavage doses. One analysis
for dose concentration accuracy was performed; resﬁlts were within ¥ 10
percent of the concentrations for all dose levels except the 200 mg/kg

which was 1.76 percent outside this range.
Animals
The study was performed with Fischer 344 rats received from

Charles River, Portage, Michigan, on April 27, 1979,.and held in

quarantine 15 days. Dose administration began on Mav 14, 1979, and
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continued five days a week for 13 weeks. The study concluded August 10,
1979. Copies of the Weekly Animal Report and BCL Miscellaneocus Data
Sheet are attached as Appendix B. Animals were examined daily during
quarantine; no observable disease was detected prior to randomization.
Five males and five females were‘taken at the time of randomization and
necropsied; no internal lesions or disease were evidengrfrom-this gross
examination. The rats were randomized into test groups from the quar-
antine pool by tables of random numbers provided by Dr. James Joiner,
Tracor Jitco, Incorporated. Sixty rats of each sex were distributed
five per cage into 12 cages. The 12 cages were then distributed from a
separate random numbers table to five dose levels and one control group
per sex. The animals were individually marked by toe clipping. Male

rats ranged in starting body weights from 170 to 215 grams, while females

ranged from 135 to 155 grams.

Animal Maintenance

Rats were caged in groups of five animals in polycarbonate cages
suspended from stainless steel racks, both manufactured by Lab Products,
Inéorporated. Automatic watering devices manufactured by Edstrum Indus-
tries provided water ad lib. Water was untreated at the laboratory and
was supplied by the City of Columbus. Rats were housed in Room 7C-207
“concurrently with mice also on subchronic Naphthalene study. Cages
bedded with Absorb-Dri (Absorb-Dri, Ipcorporated) were changed twice
weekly; rack shelves were covered with a spun-bonded polyester filter
(DuPont 2024). Racks were changed once every two weeks. Animal feed
was checked daily in cages and added as needed. Purina Lab Chow was
used; a feed tag is appended to this report. Fresh feed and feeders
were provided wéekly. Animal rooms were maintained at 21-23 C and
40-60 percent relative humidity, 12 hours of fluorescent light, and 15
air changes per hour. There were 12 rat cages per 100 square feet of
floor space; neither cage positions within the rack ﬁor rack positions

were rotated during the study.
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Cages and feeders were cleaned in a continuous conveyor
washer manufactured by Blakeslee, Chicago, Illinois. Cages received a
one-wash and two-rinse sequence. "Exceed" brand detergent, manufactured
by Economics Labs, St. Paul, Minnesota, was used in the wash séquence.
Temperature of the rinse water was 180 F or greater. Racks were cleaned
in a washer manufactured by Better Built, Saddlebrook, New Jersey. The
rack waéﬁer had a single wash, double rinse sequence. The detergent and
rinse temperature were the same as that used in the tunmel washer. The

floor in Room 7C-207 was washed down daily with water and sdueegeed dry.

Design of the Study

Five dose levels of 400, 200, 100, 50 and 25 mg/kg were admin-
istered to male and female rats by gavage at a rate of 0.5 miliiliters
per 100 grams of body weight. Vehicle controls received corn oil.
Animals were gavaged in a hood five days a week for 13 weeks. Each
‘dose level and control group contained ten rats of each sex.

The subchronic study began May 12, 1979; animals were observed
twice each day for clinical signs of toxicity with at least six hours
between observations. All clinical signs or negative observations were
recorded daily in a bound observation book. Weekly individual animal
_weights and cage group food consumption were recorded. Day 91 of the
" study was August 10, 1979; surviving animals were terminated with 002

on August 14 and 15 with full necropsy and tissue collection.
Results
Survival
During the 13 weeks of thebsubchronic study all rats survived
to scheduled termination except two 400 mg/Kg males (individual animal

numbers 4 and 9). These male rats died during the last week of the

study. A survival table is attached as Appendix C.

000004



. 6394

Daily Observations

Observations were completed twice daily on all study animals,
and clinical signs or negative observations were recorded daily. During
the course of the 91 day study, clinical signs included diarrhea,
lethargy, hunched posture, and rough coats. The highest dosed rats

”(400 mg/kg) had intermittent diarrhea, males showing this sign during
weeks 3, 4, 10, and 13, and females during weeks 4, 7, 10, and 13.
During the final week of the study the 400 mg/kg dosed animals were
rough-coated; lethargic, and females had a hunched posture. Male rat
number 9 showed all these clinical signs as well as becoming prone the
day prior to death. During week 10 all rats among the three highest
dose groups showed rough hair coats. No other signs of toxicity or

clinical signs were noted during the 13 weeks of this subchronic study.

Diet Consumption and Body Weights

Cage group diet consumption was measured and recorded weekly.
Total weekly group averages as well as individual daily consumption per
gfoup is included in the diet consumption table in Appendix D. No dose
related trends are evident among any of the dosed groups or cdntrols in
either male or female rats.

Tables of body weight. data are included in Appendix E. Indiv-
idual animal weights were taken weekly during the subchronic study. An
individual body weight summary table as well as an average weekly indiv-

idual body weight table with percent differential weight changes compared

to controls calculated are included<— Graphs are also included, plotting
average 'group body weight against time. The percent differential weight
changes show a definite dose related trend among both male and female
rats. The two highest dose groups,'AOO and 200 mg/kg, of male rats

have a greater than -10 percent differential weight; while the three
highest ‘dose groups (including 100 mg/kg) of female rats have a greater

than -10 percent differential weight change. The most marked differences
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in weight changes are in the highest male and female (400mg/kg) dosed
groups. Weight changes were watched closely throughout this study, and,
in order to guarantee against any dehydration effects, supplemental water
dishes were provided daily to those rat groups gaining weight less

rapidly than other groups.

Special Study - Hematology

.The following analyses were performed on venous blood collected
retroorbitally the day of scheduled termination; Hemoglobin (HgB), hema-
tocrit (HCT), total and differential white blood cell count (WBC), red
blood cell count (RBC), and mean corpuscular volume (MCV).:~ The results
are summarized in Appendix F. The mean value Xx), standafd deviation
(SD) and sample size (N) are presented for each parameter and each
dosage group.

Among 400 mg/kg dosed male rats,ra marginal decrease in the
hemoglobin and hematocrit is apparent. Also apparent in this group of
males are a moderate increase in absolute numbers of mature neutrophils
(segs) and absolute decrease in lymphocytes with a reverse in the
neutrophil/lymphocyte ratio, which results in the total WBC count being
normal. Among female rats in this dose group, there is also a slight
increase in the segmented neutrophils but the lymphocyte value appears
normal. Females also have a marginal decrease in the hemoglobin and
hematocrit values. Although statistical analyses were not performed
on this data, the most pronounced effect appears to be in the 400 mg/kg

male rats lymphocyte and neutrophil values.
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PATHOLOGY

Rats

Methods:
Detailed necropsy examinations were performed on all rats in
this study. The following tissues from all animals were placed in

10 perceﬁt neutral buffered formalin for fixation:

Mandibular lymph node Heart

Salivary gland Esophagus
fFemur ‘ Stomach

Thyroid Uterus

Parathyroid " Brain (3 sections)

Small intestine Thymus

Colon _ Trachea

Liver Paﬁcreas

Prostate Spleen

Testes Kidneys

Ovaries Adrenals

Lungs and mainstem bronchi Urinary bladder

Mammary gland Pituitary A

Eyes

Tissues listed above from animals in the control and highest
dosage groups were processed in the routine manner, sectioned at 5 microns,
stained with hematoxylin and eosin, and examined microscopically. 1In
addition, kidneys from males and thymus glands from femaIg; in dosage
group ﬁ (100 mg/kg) were examined microscopically since lesions which may
have been compound induced were observed in these organs in animals of

the respective sexes at the highest dosage group (400 mg/kg).
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Results:

Necropsy observations for individual animals are shown in
Tables 12 through 17 while a summary of necropsy observations ‘is shown
in Table 18. Lesions observed microscopically are shown in Tables 19
through 21. A summary of microscopic lesions by sex and dosage group is
presented in Table 22, '

Necrosis of renal tubular epithelium was observed in one male
rat from the highest dosage group (400 mg/kg) which died spontaneously
late in the study. There were no indications of degenerative changes in
kidneys from other animals; however, the possibility that ﬁhis lesion may
have been induced by the test compound cannot be ruled out.

Depletion of thymic lymphocytes was observed in females from
the highest dosage group (400 mg/kg). This may have been due to adminis-~
tration of the test compound since such changes are not common in control
rats at this age. Neither of the changes described above_ggsggfed in
rats of the respectivg‘;;;;;—;;—;;;—;;;;‘I;;E;—E;;;ggazgzé1 (200 mg/kg).

All necropsy changes were considered to have been of spontaneous
origin with no evidence that any resulted from compound administration.

Necropsy observations generally correlated well with microscopic changes

in animals which were examined microscopically.
Conclusions:

The only lesions which may have been induced by the test compound

were renal tubular necrosis in one male rat at the highest dosage level

(400 mg/kg)-and depletion of thymic lymphocytes in two females from the

highest dosage group (400 mg/kg). These lesions were not present in rats

at the next lower dosage group (200 mg/kg).

0.0C W

Daryl (} Thake, D.V.M.
Veterinary Pathologist -

G2000s



6394

¢c20009

*quasaad = g (v)

PINTJ 3o 3Junou

d d TTewWS ‘paa1 ‘1391 ‘oS URTARAQ
d >18eyxioway saqof [1e ‘8uni

AR RN EN] T R ] ) R ] N ] N I RN N e RN I A I 1 Bt ] |

66%%66%%6%%%%%66%666 Aﬂvﬁo.mum\/hmmno

[eN1 =)} [oa} fe)] o) [e)] Ko} MOV O

W DY R R T D RV DT RV RV RV W T DY T LW QW (VT D ] aequny LBo1oyled pue ued1Q

| anjunfuntunliun|un|unlnlniunin]| &8 & B S

N {OIhol|~jonjn] &L IO W]~y o

wnin|tnjnnilnjnjnninnituiiiniuailinn|itn|nlniwnnln

~lo|lolojolo|ojololol|olojolololojo|o]o daqunN Tewruy

olwjol]a v &l o rlolw|o] <o u] & lw =

vt | | et vt | e ot e vt o o | e o f e | | o e | = X938

4500 3% /3w 0 ‘SIVY INATVHIHAVN
CTYWINV TVAQIAIGNI X9 VIVA ASdOWDAN T A14VL



6394

10

‘quasaad = g (v)

(sni13sd) PINTI

d d d 1eaTd YiaTm PATTIJ. ‘suioy auyraaf
_ 1SAD
d uetavaoeaed Tyews ‘3ydra ‘LaeaQ
Jes uetaeaoeavd ur
d PINT3 Jo 3junowe [Tews ‘3337 ‘LieaQ .
eoie Teaery oriewdeayderp 1e
d a[npou Trews ‘3qOT 2TPPTW ‘34T
/./.LLL/.L/.L/_/.LL/./_/./_/././. .
R R e e e S R PR P EAE (e)HOFIBAT25A0
|| OO (o)
P =N N N P e P PN o N PN e N PN R e - T Y N e A 1aquny A3oToyied pue uedag
999ggggggggggvv.r/7+/flf/
ZTLO68/.9QF/€Z.I.O68/~9SF/S
SSSSSSSSSSSSSSSSSSSS
—lolololo|olojojololrlolololo|oiololale a’aqunyN Tewtuy
068/._9..\.%/{21068/.95\7{21
rey | ret | |t |t |t Pt | [t R i R R R R IR PR X985

4500 81/3w ¢z ‘SIVY INATVHIHIVN

SIVWINY TVAQIAIANI A9 VIVA ASA0¥DAN €T 414VL

620010



6394

12

‘judsaad = g4 (v)

(sn13s?) pINTJ

d d d A Ie3TO YIaTm PaTITIJF ‘suaoy aufaaiq
YTEe3Is SNoaqrj uo
d 9TNpou paa1 wwG ‘3] UBTABAOTID{
eaae Tejery oriewldeayderp e
d aInpou TreRWS ‘9qO0T STPPTW ‘I9ATT.
SU2] U0 10 13quieyd 10TIIJUE
d ufl TJeTrasjew moT[92& ‘33J°7 ‘°4dg
RN N N ] ] N ] R N ] B R RN RN | N A N N N I N S R | s ]
(Vo] INa] Vo] [Ve] Vo] Vo] INo] fNo] Vo] RVo] tXo] RNe] [Na] RVe] Vo] RNo] [Xe] KXo ] fNo] kN o] ANVCOHUm\/HOm&O
AN ANV OOV OV OV VOV O
o|a|olo|oovov ||| oo oo lav | v fov [ o 1aquny A3oToyieg pue uediQ
oo = R R = e =2 ojo]ololololo :
N O]~ WS W HIOW|00 N | &
ninjuuiniinntininiinnitiiinnin|taitnln|n
~lololojojolojolo|o|=lojo|olo|o|joiololo isqunN Jewfpuy
QO O|~d|ON || W R OO NI WU W
e |y | e e e [ e | RER BRI R R (X R R = X935

4S0a 83/8w 00T “‘SIVY ANATVHIHAVN

‘“IVWINV TVAQIATANI X9 VIVA ASJO¥OIN *GT d718V1L

¢0011



6394

13

‘aquasaad = g4 (v)

(sna3sa) pasdaelus ATIY31T[s pue

d pauappaa ATIY3ITS ‘suioy autaaif
(sni13sa) pINT]J
d d ABdTD YITM POITTII ‘sulaoy auraalf
wldeaydetrp -
Jo snjeyy o3jul uorsnijoad
d de[npou ‘sqoT OTPpPTW ‘IBAT]
YIRS RN RN DN ] L] N N N ] N | R N | e e N RN I B S
(Vo] kVe] Vo] EVa] [Ve] kVe] {Va] KVl [Ve] INo] {Ne] [No] ko] (No] i¥e] [Vo] RN} Ha]fNe] N e} ANVCO‘.HUN\rHUWQO
[e Kol LY Keat K YKo Y oY Ko o) ool Fo ¥ KoY Ko Y No Y [op¥ Ho o) Fo o ool Koyl fo ¥ o))
e = B R Co ) B R RV R R R R D L e D T Y ) aaquny AL3oToyiegq pue ue3ap
ol|o|olwlwvlw|v]o|wiv|wv|wvlv|o|o|o|ooicofoo|c
N A =1 A1 BT L= RV S DS DY D R (VR 16 BT e (Wl 8 T
wniunjlnnlninjlniininitijitnnihinitiinihininim
~lo|ololo|jolololo|ol—|olololojolo|ololo aaquny Jewruy
S R R e N S T O R E= T T R B TN 1o P ol et
SIEHEHSTEETISHOTIST o e fedfe 4 4 fed f§ I feq feq k< X95

4S0a 94/3w 007 ‘SIVY ANATVHIHAVN

‘IVWINV "TVAQIATIANI A€ VIVA ASJO¥DAN 9T AT4VL

»

0012

C

O



-

6394

16

uofjernwnode TTydoanau
pue 7190 3sew ‘£3Taed TeANAT{

-9SNIJTP
‘uofjezrrondea ieyn]Tedoleday

‘seale 1BTNQOTTIIUID ‘IABATT]

3SNJJTIPpP ‘uoTieZIIondEA
‘spoae 1e[NYOTTIIIUSD ‘I9AT]

Te20J13TNW
‘sTaTpaedofuw ‘ungpavoolw ¢3aua)|

1e20] °sysoaqyrj ‘syrafpacoolu
‘wuntpaedodw ‘aTdFajusa 3337 ‘qaeady

TedoJfarnw
‘aanoeqns ‘sSTITpaedoAuw ‘jaedy

Te00J ‘@31B13TTJUT OT3IAD0TISTY
‘a1osnu Lierrrded ‘jaesy

_ ST1TO0
poleTONdEA JO SND0J ‘ruljlaa 94y

=N

9319501 TEUI3ID21 ‘euTlladl ‘aky

o9}

P

Py

Teco3 ‘ersejdaadAy
1722 wWATNDTIIa1 ‘MOI1BU BUOY

Amvwﬂmocwmﬂo

xaquny A3oToyieg pue uedag

0TS 7655964

8051065964
90S{8%596¢L
%0S5|9%596L

Jaquny Jeutuy

d |0TS 2955964

d 160S (196964

d 18051095967 [ «/
1 [L0S[66S96L1
d {90S{85596(

1 [60S{£55961

d (9051965961

J [€0S[56596£

1 [20S[v€s96¢

1 [10S[€6596£ | Y

K

W [60S]T6596L

W 1£0S(6%596L
W |60S[L%6961L
W |E0S|6%6961L
W 1C0S[%7696L
W |T0S|£%596L

N
W
W

X9

4500 8%/8u Q

‘SIVY ANATVHIHAVN

‘“IVWINV TVNQIAIGNI A9 VIVA AD0TOHIVAOLSIH 6T dA14VL

s1solrseaed ‘uoTo).

G20013



6394

17

‘jussaad = g

¢219435 = y ‘@3lBI9pOW = € ‘PTTW = 7 ‘TewyuTw = T :8urjea A3119A3g (v)
Z 33nde ‘sT3TaydeRI) ‘EeIaoei]
Teo03 ‘@3eval[TJuT
1 o134h00ydwiT ‘puey8 proakyy
SnNouTiIqTj
Z ‘uorjewweTIuT ‘A3ITABRD TRANDT(J
e Bt et ] B Bt I R ] RSN ] IE N S ) V] VRN LN L] ] LN RN R
Y3 Ned NNe] Vo] (Vo] (Vo] IV¥e] [¥o] (Vo] RVo] (o] IVo] [Vo] VoY (Vo] IVo] Vo] (Vo] V=1 (Vo) Amvwﬁmocwmﬂe
[ead koAl Ical [oad [epl fe o} fo ) oot for] Ko oY Kead Hoid Fo oY Ho o o o¥ Xeo ¥ Fo ol Fo oY NeaY Ko . .
Gul G|t |u[Gh |G G| GGG |Glun|u|nic|h]an]n IaqunyN K3oToyieq pue uedag
oM |inlin|njuninfun|bnjn|unf &P RS &8
NI OJW i~ |OVUn| &S WINT= OO~V W
niuninninivinininnlninvitniunnlnn|n]jtaiirninn|wvaim
~lo|ololojolo|o|olol=|ololojo|o]|olo|ol|o IaqunN Teuruy
QO[R[N W |H W OO0 O ] TWIN[
raa et | v vt o | e et o ot | e | o o o [ | o o | XS

(penut3juo))

6T AT4VL

000014



6394

18

*juasaad = g

‘219498 = § ‘D3eavpoul = ¢ ‘PTTW = g ‘Teulutw = | :3uyiea L31a3av5 (e)
TED0]
T ‘uorjeisusadal aerngnl ‘Laupty
Te203] “@3eva3TTIUT
I J13400ydwAy ‘x33100 ‘ALDupTty.
AN N ] N N N | N BN ] e R I S R BN L R ] R ] R R RS ] RN ] BN |
wiw|w|wlwv|v|olvvlololoolowwvlolv|wvlo Amvmﬂmo:wmﬂa
N[RN[RV [N DOV VOV OV O i
NN =N (v Rl tvl) Nt DL R RN T R D DY (W) R D DY ) ) aaqunN £3oToyieq pue ue8iQ
olojolw|wlowoliwvwo|wvw|wiv]0o]0o| 0o]0o] 00000
11 Fe) (Ve foo] RN Ko N (W3 N FUSEF NY § ol Fand KV oY o o3 N] Fo Y N U3 B ug JUN)
njuniniujlunininininjitriniinitnii|italtnttnn|n
~lo|ololololo|ololol|olo|olo|o|o|ololo Iaquny Tewfuy
Olwli~N[OA N & WO W O~ WL N -
e | ey | ey et [t e o s ot ot e o o o | o o | o | | X985

LINO SINSSIL SOWAHL
ATVRIA ANV AINO SINSSIL XIANAIA HTVW
‘4S0Q 8% /3w Q07 ‘SIVY INATVHIHIVN
‘IVWINV TVAQIAIGNI A€ VIVA XA90TOHIVAOLSIH °0Z d14VL

60015



6394 - -

19

*juasaad = g

‘919495 = # ‘DleIdpOW = ¢ ‘PITW = g ‘TeWufwW = | :38uljea A3paeasg (v)

. —
A\Juﬂ el uorlaTdop proydwuly ‘snuiyr
~11 a8eyiaoway pue uor3lsalduod
€ ‘anssT] asodipe JStwlyjeaey
T Te%03 ‘@a3ndeqns ‘etuownaud ‘Jung
peonput a3eaed ‘TedojriTnuw 10
Ilz Ted203 *o73ko011sTY ‘wruoumaud ¢Junq
peonpur adeavd ‘Tedoj
7 ‘snojewornuead ‘eruounaud ‘Zung
. L Ted03 ‘stsoaqr]
Z ‘eaae aeynsdeogns ‘i1aat1
Te20) 3 TNu
‘uorjezyrondoea geynirasojedal]
T ‘spole IeTNqOTTAIUID ‘23ATT]
9snj3Tp ‘uorieaduadap
€. aeyngny ‘xa23100 ‘Laupry
€ uof3saduod ‘spueld jrusipy
s S NP N NN SN N N N NN N SN N N
Vo] (V=] V=] [¥eY [Vo] I¥o1 [Va] [¥o) (Vo] (Vo) [¥o] N1 I¥o] (Vo] (Vo] No] RNo] [¥~3 K¥o] (Vo) Amvmﬂmo:wmﬂa
[e Y EeaReal KeaY (=2 Eead [eaY KoY Ko pY Fop Fe Y R i3 KoY Yo ] Ko Y Ko ¥ KoaY o ] Fo ot [on] BN
Y D1 Y RV DT Y Rt R R R R T W e TR RV Dt DY Rt VY PO aaqunyN K3oToyareyg pue uedag
[oo] Kool Fo ] RN R NERN] LT ENEE N ENT R NTENE Rt To Ko oY [o Y Joo¥ o)l Ko} fo ) .
N[O~V & [WINTF OO | O~ O] & '
wnihinjnitnin|n i
P Y P S A S R R R R R 1aquny TeuwTUY
QW ||~ W N[OOI ro -
o BT o o o o 1 P Y B Y Fed fed P e Fed e fed fed e *35
4sod 334/8w 00y ‘SIVY INIIVHIHAVN
‘TVIINV

TVAUIATIANT X4 VIVd ADOTOHLVAOLSIH Tz 414Vl

Y,
4
¥

x002.6

T

G



6394

15

(sna3sa) paBaefua ATI4y3ITSs pue
pauappaa A13Y3rTs ‘suaol auraaif

(sna3sa) pInyj}
137D YITM P3aTITJ suioy auTaaif

9ZTS TrWiou SPITYI-OM] °S3159]

IrewsS ¢Sa]2IS9A TBRUTWIG

NTE3IS SNOIQT3 uo
a1npou pal ww ¢ ‘3R] UBTIRAOTII]

1s4A2
ueravaoaed yrews ‘aydra ‘Lava
1 1T |07 0

oes uetraeaoied ur
PINT3 Jo 3unowe TTews “33J3T ‘AaenQ

PINT] Jo junoue
TTeWS “paa ‘3jaf ‘deS uerTava(

Uﬁwm:uucsm: saqof TiT ‘Sun

Tw@eaydeyp
Jo snjvTy o3ur uoyrsnajoad
aeTnpou ‘aqoT ITppPTW ‘IDAT]

ea1e Teaery orjewdexyderp e
afnpou Trews [9q0T STPPTW ‘IAAT]

padieTua ‘jaesy

SU3T uO 10 I2queyd 10TIaJue
ul Jerasjew moTTaL ‘33aT “2Lq

I

paweTjur ‘snuy

01

0T

01

0T

0T

0T

0t

0T

0T

0T

0T | OT

dnoan uy asquny UOTIBAI3S]Q

4

W

q

n

4

W

d

Xag pue uedig

33 /8w o0y

331 /3u 00¢

/3w 00T

3y1/8

w oS

33/

w ez

3 /3u g

dnoas asoq

SIVYd INATVHLHJAVN
‘XdS ANV dn0¥9 A9 VIVA ASJOYOAN J0 XdVWWAS 8T dT4VL

00017



6394

20

peonpuy 3deaed
‘1ed03 ‘snojewoTnuead ‘ejuownsud ¢3unqg

'T

Ted03 ‘s1s01qrJ ‘eaie ielnsdeodqns ‘I19ATT

(>

- 9SNJJTP 10 TEOOJEITNW ‘UOTIEZT[ONDOEBA
ieTnyrado03eday ‘sesae ABTNQOTTAIUID ‘IA3ATT]

asnjjytp
‘uofjezyrondea ‘seale 1BTNQO[TIIUSBD “a3ATT]

TB00] ‘uorieiaualdax aernqny Lsupty

asnjIIp
‘uoTleaauadap aeynqny °x33100 ‘Laupry

1e20}
‘@3e13TTIuT OTILo0oydwiAT “x33100 “Laupty

Te203TATNW ‘STITpaedoAw ‘wunrpiedoiw ‘jaeay

BOOJTITNW ‘a3ndeqns ‘syjTpaedofuw ‘jaes|]
1 31T q 131p

Te003] ‘STS01qT} ‘STITpPied0oLu
‘untpaedofw ‘370Tajuaa 339 ‘Iaeay

Ted03 ‘@3eval[Tjur
2T13400T3STY ‘atosnw AaeTTrded ‘3aeap

STT22 pajejondoea jo snd0jJ ‘eutisa ‘adky

93319501 TeBUT191 °‘BUT3IAA ‘94j

~ |-

sysojTseaed ‘uoTo)

1e20}
‘eyseTdaaddy [T90 wnIndIlaa ‘moaiew auog

uoy3IsaBuod ‘spueld Teusapy

0T

]!

0T | OT

0T

0T

dnoig uyl Iaquny sTsoudei(q

d W

Xag pue uedig

3/

w 0% | 83/3w ooz

3/3u o

dnoxs aso(q

SIVY INITVHIHAVN

‘X4S NV dNo¥9 X9 VIVA A90TOHIVAOLSIH A0 AUVHWAS rAARC Y LAN

cc0018



6394

21

2ande ‘STITLOrI] ‘eayduayf

18903 ‘@3e137TIuT dT34L00yduky ‘pued proalil

>~

uoriaydap proydwdy “snukyg

Snoutiqrjy ‘uoyjewweyjur ‘A3TAed yeanayy

uorTjeTNUNDdDE
Trydoaanau pue 120 3sew ‘AITARD TeRINAT]

adeyaaoway
pue uog3saduod ‘anssT] asodype drwhyjeaeg

Ted203 ‘93ndeqns ‘etuownaud ‘JunT

paonput a8eaed ‘Tedojra[nu
10 Ted03 ‘O73400713sTYy ‘eFuouwnaud ‘Sunq

ot

01

0T

01

0T | o1

dnoin uyr aaquny sysouder(

X399 pue uelip

3/

w 0oY

/3

u 00t

3 /3u g

dnoig asoq

. (penur3juo)) *zz AT4VL



( . 6394

APPENDIX A

BATCH CHEMICAL DATA RECORD
MRI ANALYTICAL REPORT
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- Columns ° hrough 15 apply to 4 -
DATA RECORD each carc. .o this page. ( : ot =
7] 2] 3 2] 7{ ofc]s]2]9]o]a]0]
ITEM ICARD COL. ITEM CARD ¢
SECTION | 9, Ciitical Temperature Range
{Dcgrees Centigrade)
1. Chemical Common Name 32-3
Naphthalene
800} 8110
2, Name of Manufacturer I FOR OFFICE USE T
Fisher Scientific Company ! (Do NotCode) [ .
. ! 25 - 27
\ 10. How was the 1+ Observed |
| physxca'l 2 - Literature 111
- - - property a0
3. Chemica! Name Used in Catalog obtained? 3 - Manufacturer’s \
ificat
Naphthalene Scintanalyzed Specifications |
— i
4. Manufacturer's Lot Number of Batch SECTION I
775379 The following information should be provided only
- r if available. Enter ‘*1"’ in appropriate boxes and
*
5',}2&‘;‘:‘; 1+ Yes : ” report data in Comment area.
(e.g. isotope) 2 - No I 2 H
]
6. 1s there a 1-Yes A 11. Date Received from Supplier® i m
reserve supply | 29 i ) 1
of batch? 2-No | 1 |
. T 12. Date of Manufacture and*Oxiginal a2
7.1s batch 1+ Yes (Results of analysis)® | 30 Storage by Manufacturer :
i ?
purity tested? 2- No w1 1 '
: i 13. Methods of Prepatation ot Synthesis™® | . 43
8. Physical State of Chemical Batch R 3t |
U |
. . . . 14, Special Treatment Applied After Receipt
1 - Solid (Indicate melting range in Item 9) (e.g. purification methods)* I 44
2 - Liquid (Indicate boiling range in ltem 9) ]
3 - Gel (Indicate liquification range in ltem 9) 1
4 - Gas (Skip ltem No. 9) CARD NUMBER B 80

COMMENTS: Refer to Item No. when making comments, )
‘ Bioassayer: Battelle Research Institute

11. 3/28/78

I. BULK CHEMICAL STUDIES : .

B. ANALYSIS: The elemental analysis for carbon was slightly low while that for hydrogen
was slightly high. Thin layer chromatography using two developing systems indicated oniy the
major component. Vapor phase chromatography by one system indicated one impurity with a rela-
tive area of 0.107 of the major peak area. A second vapor phase chromatographic system indi-—
cated two impurities (0.13 and 0.02% of the major peak area). Naphthalene was found to contai:
0.23 + 0.04(8)% water by titration with Karl Fischer reagent. The ultraviolet, infrared and
nuclear magnetic resonance spectra were consistent with literature spectra.

C. HEAT STABILITY: Naphthalene is stable when stored as the bulk chemical for a period
of 2 weeks at temperatures of up to 60°C. ’

II. CHEMICAL/VEHICLE STUDIES

A. ACUTE TOXICITY (LDs5p) DOSAGE MIXING PRQTOCOL: Naphthalene can be suspended in 0.5%
aqueous methyl cellulose, and the suspension remains visually homogeneous for a maximum of
1 min, if the dry chemical is first ground in a mortar and the naphthalene/methyl cellulose
mixture is sonicated for 30 min. When the mixture separates, it can be rehomogenized by

treatment with the vortex mixer for 1 min.
* COMMENT REQUIRED

NIH-1624-2
Keve 11-91

00021
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II. CHEMICAL/VEHICLE STUDIES (Concluded)
B. CHRONIC LEVEL STABILITY STUDY: Naphthalene 1s stable when dissolved in
corn oill at a dose level of 47 and stored at room temperature for 7 days.

ITII. ANALYSIS PROTOCOL FOR USE BY BIOASSAYERS
A. BULK CHEMICAL .

1. GENERAL PROTOCOL: The objective is to determine whether a given
compound as received and stored is, and remains, identical to that received and
analyzed by MRI.

The most efficlent method for determining stability is to maintain a
stable standard to be used for comparison with the stored bulk chemical. There-
fore, when you receive the bulk shipment, remove standard samples of 1 g for
solids or 2 ml for liquids for each testing time.

Place each sample in a glass vial with a Teflon-lined top tlghtly
closed and, if possible, sealed. Place samples in a freezer at -20°C for stor-
age prior to analysis.

Remove a single standard vial from the freezer approx1mate1y 4 hr prior
to analysis. Perform analyses in tandem so that test sample results can be com-
pared to the standard. Also compare the results obtained in the MRI analytical.
reports. Slight differences may occur between the MRI report and your analyses.
However, your standard and sample analyses should be identical to each other
and identical to MRI data within expected variation limits.

2. PURITY: Vapor-phase chromatography (this report Section I-B-1-d-
System 2; 10% Carbowax 20 MTPA). *

3. IDENTITY: Infrared spectroscopy (this report, Section I-B-2-b- (1))

B. CHEMICAL/VEHICLE: Follow the analysis and extraction procedures described
above in Sections II-B-2 and II-B-3 for the chronic level 7-day stability study.

IV. STORAGE CONDITIONS

Naphthalene should be stored in sealed containers at room temperature
away from oxidizing materials and sources of ignition. The bulk material is
stable for 2 weeks at temperatures of up to 60°C, indicating a stability of at
least 24 weeks at room temperature (25°C). Naphthalene was also found to be
stable for 7 days at 25°C when dissolved in corn oil at a dose level of &4Z.
Naphthalene dust forms an explosive mixture in air at high concentrations;
therefore, care should be exercised when preparing to open storage vessels
containing naphthalene.

V. HANDLING PROTOCOL

. Naphthalene is irritating to the eyes and skin, and is toxic 1if in-
gested. Acute overexposure may cause dermatitis, headache, and nausea. Chronic
overexposure causes renal shutdown and eye cataracts. This material is also sus-
pected of causing neoplasms in rats. Thus, all personnel should be fully pro-
tected when working with naphthalene. Coveralls, gloves, eye and foot protection
are necessary. Respiratory protection should be provided in areas where naphtha-
lene dust may form. Dust type cannister or air-supplied masks are suitable. AN
work should be conducted in well-ventilated areas. Although we did not encounter
this problem, it is very possible to create a dust when handling solid naphthalene.
Care should be taken to prevent this since high concentrations of naphthalene dust

are explosive in air,

QaON2:2
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MIDWEST RESEARCH INSTITUTE
TRACOR JITCO, INC. SUBCONTRACT NO. 74-24-106002
September 19, 1978

COMPOUND: Naphthalene TRACOR JITCO P.O. NO.: 3274

P.0. DATE: 3-17-78

(b) (b) RECEIPT DATE: 3-28-78
MANUFACTURER DATA

(a) (a) COMPANY: Fisher Scientific
(a) (2) Company -

LOT NO.: 775379
C.ofg BATCH NO.: 01
' PURITY: Scintillation grade
SUBMITTED BY: . Tracor Jitco ANALYTICAL DATA: None enclosed
CBDS NO.: (52904
MRI REQUEST NO.: 335
PROJECTED USE: Bioassay studies at
Battelle Research Institute
TOXICITY:1/ orl-chd LDL,:100 mg/kg
orl-hmmn LDLo: 50 mg/kg
orl-rat LDsg:1,780 mg/kg
scu-rat TDL,:3,500 mg/kg/98DI
TFX:NEO
AQTX: Aquatic Toxicity Rating:
TLm96:10-1 ppm

I. BULK CHEMICAL STUDIES

A. HOMOGENIZATION

The contents of the 48 bottles were combined in a fiberboard drum
and the drum shaken and rolled for 5 min. Samples were taken and the re-
mainder of the naphthalene returned to the original containers..

1/ Fairchild, Edward J., Ph.D. (ed.), “"Registry of Toxic Effects of Chemical
Substances," U.S. Department of Health, Education and Welfare, Cincinnati,

Ohio, p. 566 (1977).

¢Ga0N0e=3



B. ANALYSIS
1. ASSAY

a. CHROMATOGRAPHY-TLC

3 6394

Ref. Standard: Pyrene (1 pl

Plates: Silica gel F-254,
0.25 mm layer, precoated of a 10 ug/ul solution in
' acetone)
Amount spotted: 100 and Visualization: UV (254 nm)

300 ug (10 and 30 ul of
a 10 ug/ul solution in
acetone) .

System 1: Hexanes (100%)

Rf: 0.62
Rst: 1-29

b. ELEMENTAL ANALYSIS

Element c
Theory 93.70
Determined 93.06
92.87
Z D/T 99.22

c. WATER ANALYSIS
(Karl Fischer)

0.23 + 0.04(8)%

d. VAPOR PHASE CHROMATOGRAPHY

Varian 3740
Flame ionization
200°C
250°C

Instrument:
Detector:
Inlet temperature:
Detector temperature:
Carrier gas: Nitrogen
Carrier flow rate:

70 cc/min

and iodine vapor

 System 2: . Pentane:carbon

tetrachloride (50:50)
Re: 0.75
RSt: 1.08

- 6.30
6.59 -~
6.70 '

105.48

GoO024
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(1) System 1

Column: 3% SP2100 on 100/120 Supelcoport, 1.8 m x
4 mm ID; glass

Oven temperature program: 5 min at 50°C, then

50 to 250°C at 10°C/min

Sample injected: 5 ul of a 10 mg/ml solution in
methylene chloride to quantitate impurities and
5 ul of a 5 mg/ml solution in methylene chloride
to check for detector overloading

Results: Major peak and one impurity after the ma-
jor peak which had an area of 0.1%, relative to
the area of the major peak.

Retention Time - Retention Time . Area 7%
Peak (min) (Relative to Naphthalene) (Relative to Naphthalene)
s 12.0 1.00 : 100
2 13.9

1.16 A 0.10

(2) System 2

Column: 10% Carbowax 20M-TPA on 80/100 Chromasorb
W (AW); 1.8 m x 4 mm ID; glass ' .

Oven temperature program: 5 min at 50°C, then

50 to 200°C at 10°C/min

Sample injected: 5 ul of a 10 mg/ml solution in
methylene chloride to quantitate impurities and
5 ul of a 5 mg/ml solution in methylene chloride
to check for detector overloading.

Results: Major peak and two impurities, one before
and one after the major peak. The impurities had
a combined area of 0.15%, relative to the area of
the major peak.

Retention Time Retention Time Area 7
Peak - (min) (Relative to Naphthalene) (Relative to Naphthalene)
1 ' 12.3 0.96 0.02
2 T 12.8 1.00 100
3 14.2 1.10 0.13

G00<=S
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2. IDENTITY (major component only unless (a) mixture specified or
(b) major component not nominal ingredient)

a. PHYSICAL PROPERTIES

Determined Literature Values

(1) Appearance: White crystalline -
solid

(2) m.p.: 80-81°C (visual, capil-  80.2°C%/
lary)

b. SPECTRAL DATA

(1) Infrared

Instrument: Beckman IR-12 - Consistent with lit-

Cell: - salt melt erature spectrumé/
‘Results: See attached spec- '

trum
(2) Ultraviolet/Visible | ' |

Instrument: Cary 118 4/
No absorbance between 350 and

800 nm (visible region) at

"a concentration of 9.3 mg/ml

Apax (nm) € x 10-2 Apax (nm) € x 102
312 1.779 + 0.018¢($) 310 2.922
286 36.32 + 0.16(8) 285 42.20
275 54.51 + 0.21(6) 273 65.64
. 265 48.86 + 0.16(3) 265 57.83
- 258 (shoulder) 34.02 +0.12(3) 257 38.55
221 1,022.63 + 6.82(8) 221 1,417 16 -
Solvent: Hexane Solvent: Cyclohexane

2/ windholz, Martha, et al., eds., The Merck Index, Merck and Company, Inc.,
Rahway, New Jersey, Ninth Edition, p. 828 (1976). :
3/ "Sadtler Standard Spectra," Sadtler Research Laboratories, Philadelphia,

Pennsylvania, IR No. 865.
4/ '"Sadtler Standard. Spectra,' Sadtler Research Laboratories, Philadelphia,

Pennsylvania, UV No. 265.

60026



Instrument: Varian 3740 (autosampler)
Detector: Flame ionization

Inlet temperature: 200°C

Detector temperature: 300°C

Carrier gas: Nitrogen

Carrier flow rate: 70 cc/min.

6394 - -

Colummn: 3% SP2100 on 100/120 Supelcoport; 1.8 m x 4 mm ID; glass

Oven temperature program: 80°C, isothermal
Retention times: Naphthalene 6.3 min
' Decane (internal standard) 9.7 min

3. RESULTS
Recovery
Storage Temperature (% of -20°C Samp;e)
-20°C 100.0 + 0.4(8)
5°C 100.0 + 0.4(8)
25°C 100.4 + 0.4(8)
. 60°C 100.2 + 0.4(8)

4. CONCLUSIONS

>

Naphthalene is stable when stored as the bulk chemical for a period

of 2 weeks at temperatures of up to 60°C.

II. CHEMICAL/VEHICLE STUDIES

A. ACUTE TOXICITY (LDsqp) DOSAGE MIXING PROTOCOL

1. TYPICAL DOSAGE LEVEL

The dosage concentration was calculated to be 240 mg/ml using the

following data:

Weight of test animal: 100-g

LDgg: 2,400 mg/kg, orl-ratb/

Volume to be administered: 1 ml
Solvent: 0.57Z methyl cellulose in water

6/ Safety and Toxicity Data for naphthalene prepared by Tracor Jitco, Imc.,

dated March 3, 1978.
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2. MIXING

Naphthalene would not dissolve or suspend in water or corn oil at
the above concentration. However, the compound would suspend in 0.5% aqueous
methyl cellulose.

Naphthalene was ground in a mortar before weighing 720 mg into a
5 ml vial. Aqueous methyl cellulose (0.5%) was added to bring the total
volume to 3 ml. The mixture was sonicated 15 min, placed on a vortex mixer
for 2 min, and sonicated again for 15 min. This procedure produced a sus-
pension which remained visually uniform for at least 1 min and could be
drawn through an 18-gauge gavage needle.

When the uniform mixture began to separate, it could be rehomogenized
by treatment with the vortex mixer for 1 min.

3. CONCLUSIONS

Naphthalene can be suspended in 0.57 aqueous methyl cellulose,
and the suspension remains visually homogeneous for a maximum of 1 min, if
the dry chemical is first ground in a mortar -and the naphthalene/methyl cel-
lulose mixture is sonicated for 30 min. When the mixture separates, it can »
be rehomogenized by treatment with the vortex mixer for 1 min.

B. CHRONIC LEVEL STUDIES - SEVEN-DAY, ROOM TEMPERATURE STABILITY IN
CORN OIL AT A 47 DOSE LEVEL

1. SAMPLE PREPARATION AND STORAGE

Naphthalene (2.139 + 0.001 g) was placed in a 50-ml volumetric
flask and diluted to the volume mark with corn oil (44.357 + 0.001 g).
The chemical dissolved upon sonicating for 5 min to give a solution of
46.00 + 0.02 mg/g or 42.78 + 0.02 mg/ml (4.29% w/v or 4.60% w/w).

As soon as the solution had been prepared, eight accurately
.weighed 1.60 g aliquots were removed and sealed in separate 60-ml septum
vials (Microsep F-138 gas chromatography septa with Teflonv)fllm facing,
from Canton Biomedical Products, Inc.; aluminum crimp seals from Wheaton
Scientific Company, Inc.). Duplicate aliquots were used as initial, or
zero-time, samples and for storage at 1, 5 and 7 days, respectively.

é. SAMPLE EXTRACTION AND ANALYSIS

Extracting solvent containing an internal reference standard was
prepared by weighing 4.571 + 0.0001 g of 1,2-bis(2-methoxyethoxy)ethane,

GaQ027?



transferring to a 1-liter volumetric flask, and diluting to the mark with ab-
solute methanol. Concentration of reference standard: 4.571 + 0.0002 mg/ml.

To extract each sample aliquot, the septum vial was opened, 50 ml
of the extracting solvent was added by volumetric pipette, and the vial im-
mediately resealed. The corn oil/methanol mixture was manually shaken for .
15 sec, sonicated 30 sec, and 10 ml of the resulting suspension was decanted
into a 12-ml centrifuge tube and centrifuged for 5 min. A portion of the
clear, methanolic supernatant solution (5 ml) was then transferred to an 8.5
ml septum vial for subsequent analysis by the gas chromatographic system
outlined below:

Instrument: Bendix 2500 with Hewlett-Packard 3380A Automatic
Integrator
Column: 10% SP-2330 on 100/120 mesh Chromosorb W(AW), 1.8 m x
2 mm ID, glass, silanized
Detection: Flame ionization
Temperatures: Inlet, 180°C
Oven, 125°C, isothermal
Detector: 220°C
Carrier gas: Nitrogen
Flow rate: 30 cc¢/min
Volume of solution injected: 4 ul
Retention times: Test chemical, 6.0 min
Reference standard, 8.3

- 3. QUALITY CONTROL PROTOCOLS

Analyses were performed in duplicate using 1,2-bis(2-methoxyethoxy)-
etharnie as an internal reference standard. Recovery studies were performed in
duplicate at the same concentration level as the test samples. Gas chromato-
graphic linearity was determined with standard solutions in methanol at 1.84,
1.38 and 0.72 ng/ml concentrations for the naphthalene and 5.06, 3.79, and
2.53 mg/ml for the internal reference. The least squares plot correlation
coefficients were > 0.999 for both the test chemical and the internal refer-

ence (effectively 1.0, linear).

¢Ge0C=8
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4. RESULTS
Storage Time Average 7 (w/w) Chemical Found in
(days) Chemical/Vehicle Mixtures2.b/
1 4.57 + 0.07¢/
5 4.53 + 0.07
7 4.58 + 0.07

a/ Corrected for zero-time recovery yield of 94.4 + 0.87%.

2/ Theoretical concentration-of chemical in corn oil,
4.601 + 0.002% (w/w).

¢/ The error values in this table are average deviations
obtained in the analytical measurements of the test
solutions.

5. CONCLUSION

Naphthalene is stable when dissolved in corm oil at a dose
level of 4% and stored at room temperature for 7 days.

ITII. ANALYSIS PROTOCOL FOR USE BY BIOASSAYERS

A. BULK CHEMICAL

1. GENERAL PROTOCOL

The objective is to determine whether a given compound as received
and stored is, and remains, identical to that received and analyzed by MRI.

The most efficient method for determining stability is to maintain
a stable standard to be used for comparison with the stored bulk chemical.
Therefore, when you receive the bulk shipment, remove standard samples of
1l g for solids or 2 ml for liquids for each testing time.

Place each sample in a glass vial with a Teflon-lined top tightly
closed and, if possible, sealed. Place samples in a freezer at -20°C for
storage prior to analysis. :

Remove a single standard vial from the freezer approximately 4 hr
prior to analysis. Perform analyses in tandem so that test sample results
can be compared to the standard. Also compare the results obtained in the
MRI analytical reports. Slight differences may occur between the MRI report
and your analyses. However, your standard and sample analyses should be
identical to each other and identical to MRI data within expected variation
limits.

Go0029
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2. PURITY

Vapor-phase chromatography (this report, Section I-B-1-d-System
2; 10Z Carbowax 20 MIPA).

3. IDENTITY
Infrared spectroscopy (this report, Section I-B-2-b-(1)).

B. CHEMICAL/VEHICLE

Follow the analysis and extraction procedures described above in
Sections II-B-2 and II-B-3 for the chronic level 7-day stability study.

IV. STORAGE CONDITIONS

Naphthalene should be stored in sealed containers at room tem=-
perature away from oxidizing materials and sources of ignition. The bulk
material is stable for 2 weeks at temperatures of up to 60°C, indicating
a stability of at least 24 weeks at room temperature (25°C). Naphthalene
was also found to be stable for 7 days at 25°C when dissolved in corn oil
at a dose level of 4%Z. Naphthalene dust forms an explosive mixture in air
at high concentrations; therefore, care should be exercised when preparing
to open storage vessels containing naphthalene.

V. HANDLING PROTOCOL

Naphthalene is irritating to the eyes and skin, and is toxic if
ingested. Acute overexposure may cause dermatitis, headache, and nausea.
Chronic overexposure causes renal shutdown and eye cataracts. This mate-
rial is also suspected of causing neoplasms in rats. Thus, all personnel
should be fully protected when working with naphthalene. Coveralls, gloves,
eye and foot protection are necessary. Respiratory protection should be
provided in areas where naphthalene dust may form. Dust type cannister or
air-supplied masks are suitable. AN work should be conducted in well-
ventilated areas. Although we did not encounter this problem, it is very
possible to create a dust when handling solid naphthalene. Care should
be taken to prevent this since high concentrations of naphthalene dust are
explosive in air.

GaQeao0



Bulk Chemical Studies

PR A
T Viarad CGmuor
Mike Cannon
Junior Chemist

C§€A~4£b..)£&m-4bva—’
Linda Siemann
Junior Chemist

TS

Dave Steele
Assistant Chemist

Richard Brown
Associate Chemist

Approved:

Evelyn i‘urrill , Ph.D.

Senjor Advisor for Chemistry

o IS A

E{ J\ Woodhouse, Ph.D.
Principal Chemist

{~. p
639 4
MIDWEST RESEARCH INSTITUTE

Chemical Vehicle Studies

Iy

Lorren D. Kurtz
Junior Chemist
Bruce Schworer
Junior Ch st

n Rollheiser

Associate Chemist 0 [7
ﬁﬁuﬁ: ,

Thornton C. Carpenter, Ph.D.
Associate Chemist

GceooaL



APPENDIX B

WEEKLY ANTMAL REPORT
BCL MISCELLANEOUS DATA SHEET

6394

¢Q03<e

b

v



A START OF SWEEP

A

END OF SWEEP

9jjj%jiqji__jq_q...-.4-14.-.~_-.<1qj_<-|1.q~<<|1._-..<-.~ <.—‘...4-«<~.._.41_._—.q«.ﬂ.

EM-360 60 MHz NMR SPEC OMETER G0023

)

™M
¥ )
) )
fﬁv fﬂu
@ @)
b) )
Tndeoration Chemical Shit (PPM)
_ . ad S3/N\3.5 =3Mn2 7,21
| b) £5/13.5 = 4.07 7.3
1] . _. ,

|

a

|

- it

|

2 .
v 133
min}v oflser § Prm
L...F.LLL(_I ..__.._._.L:__:._:._::p_::_..___..E____l_LLLL:_LL.:—::::._..:_.r:h::_.._._..:_.:p—-rrr_%
(8) 10 9 C] 7 3 3 4 3 2 { [§]

specTRoM ampL [OX8 . SWEEP TIME 5 SAMPLE: \S.%N.rsb.; REMARKS: operator_P mUpw
FILTER \ sec SWEEP WIDTH 10 ppm or Hz roa.. J@ oE.m : ?\ub%\

RF power___ 03 mG END OF SWEEP 0

SOLVENT: mu,rz b::

SPECTRUM NO._335



6394

-G0024

Y] |1- 3 LA s i g WAVELENGTH Bt MITRONS ' s ere o2 B w w0 s
IR i . I 4 | _ il JH: | e -
. HH H 1 gﬂé) nn*.
“_ _ _v _ THHIY T BMMV.EU:P
: LI ! srucTe
i , 2
1 , i | g
M f Ut w_ oY
M { | \ Sﬂ\ivn-auq.v.siu
e sescaunes L1/
m } ] 1 _ r ﬁ e CAme
- 1 _: A 4 i i 0 oas i) sie
: . H seoa_a
ﬂ _ w;.ﬁ ﬁ uw H t+{30 cecwiare scur ;g
i ! | arwant L Cannet
g _ ; It 11 | 1 H 20 barSltlae
_ Bec} - ..._
I _ I i 1'% srecreornorame
. . HHI his X
. (31 e 120 P K : g SRR 11 i S 511 11 m ‘ ﬁﬁ T,:__\E __—___r. UL _:__:_ _ 1 ___ 0
4000 - 3800 3500 3400 3200 3000 2800 200 2400 2200 2000 1500 800 00 1600 1500 3 .-8 500 500 400 3o 200

WAVENUMBER CM *




Yoy 4

CARCINOGENESIS BIOASSAY DATA SYSTEM
WEEKLY ANIMAL REPORT

L]

\\\\L ALs g L, et

A r\\m:\AP\.YR\ ’

L1434 0 .

.3 1. NCI CONTRACT NUMBER 2. LABORATORY 4. TODAY'S DATE
oy 4 ) / . I 0" e
< . Lotrelle.  Colambus  LalbOratorics WY,
q = R ! 4 : - 44
o i ] JOl (O[3 PROJECT MANAGER 3a. PRINCIPAL INVESTIGATOR k\\ S RY LT
_ .
w2 2 \u e o
18 \y\, ,\\g\\xo:\ m . \Q,.\ﬁ\,\c ,\V C\\\\r\x‘t\ mw \m.,,\&\u
[ 3 N 7, .v
g 5. STRAIN OR STOCK oy m\.u Fr fllice VFischey 344Kt
- G SPECIAL REQUIREMENTS . A - al
43 pon—3ls [l pop-sbafz
su R )
mw 7. SUPPLIER QW \v\: m N\w\:
_ 8 | oadll I oAl B2 oA I Tl o" [ @
9, DATE m::...—um—u \.\XMQ\R \\\O.N\A \\Nvﬁ\nv.m
- 777 777
10, DATE RECFIVED . A
_ g\uv &bsms s®w®“ svxms
o : 7 1,7 7 —
@ 1. NUMRER SHIPPED .-i \NW 75 \\0\
:.".ﬂ 12, NUMBER RECEIVED Q,...J.- 75 s 7S
NI
mw 12. BOXES SHIPPED 7 ) > 3
i B P,
= 14, ROXES RECEIVED e e, 3 3
z NO. DISCARD-[ 15 DEAD / - — -
ED ON - —
ARRIVAL 16 SICK — - -
17. BALANCE (No. Received = -
Minus No, Cmnu.nu:”“”._%a. \N%\ QQ “Pv Q.’V
18. DFAD ,
-
m_&m 19. SICK
02y |20, UNDERWEIGHT
sgey
mwmw 21. OVERWEIGHT
o209
Mmmm 22. OVERAGE
mwm 23. OTHER
* 24. TOTAL DISCARDED
I
w X |2v. TEsTING
1gw
z mu. 26. SURPLUS
N —
1 I 127 101AL USED




6394

BCL MISCELLANEQUS DATA SHEET

NAME OF CHEMICAL: NaphFhalene ‘ C_52904 BCL _28
CHEMICAL PURITY: 99.6 %

TYPE OF STUDY: S;chhronic TREATMENT DATES: May l4-August 10,1979
OBSERVATION DATES: August 11, 1979 to August 14, 1979 ; 2-4 days

RANDOMIZED BODY WEIGHT RANGES USED IN TEST:

Mice § 18-21 g Mice & 22-28 g Age 8 weeks
-—Rats $ 135-155 g Rats & 170-215 g Age 6 weeks
REMARKS:

Date of Birth:
- Mice March 13, 1979

—~—Rats March 27, 1979

G026
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APPENDIX C

SURVIVAL TABLE
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APPENDIX D

WEEKLY DIET CONSUMPTION
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APPENDIX E

GROUP AVERAGE BODY WEIGHTS, WEEKLY
INDIVIDUAL STARTING AND FINAL BODY WEIGETS
GRAPHS
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INDIVIDUAL STARTING AND FINAL BODY WEIGHTS (GRAMS),
AND PERCENT INCREASE, OF FISCHER 344 RATS DURING

THE SUBCHRONIC TOXICITY STUDY OF NAPHTHALENE

Dose Group, Animal Percent
mg/kg Number Day O Day 91 Increase
Males
400 1 204 _ 255 25
2 197 - 289 47 -
3 190 228 20
4 166 - —_
5 187 236 ) 26
6 202 266 32
7 205 292 - " 42
8 185 : 272 47
9 188 162 =14
10 179 255 42
200 1 189 309 63
2 173 285 : 65
3 178 284 60
4 210 333 59
5 193 337 - 75
6 172 287 67
7 188 328 74
8 182 291 60
9 197 289 : 47
10 209 324 55
100 1 177 308 74
2 196 343 : 75
3 210 : 368 75
4 183 341 86
5 185 334 81
6 172 . 319 85
7 201 341 70
8 179 327 83
9 185 315 70
10 197 338 72
50 1 180 331 84
: 2 207 354 71
3 200 . 341 71
‘ 4 213 402 89
5 167 315 : 89
6 209 365 75
7 202 349 73
8 200 350 75
) 9 186 377 103
10 168 328 . 95

0ct0043
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“INDIVIDUAL STARTING AND FINAL BODY WEIGHTS (Continued)

Dose Group, Animal ‘ Percent
mg/kg Number Day 0 Day 91 Increase

Males (Continued)

25 1 204 364 78
2 181 365 102
3 188 350 86
4 188 327 74
5 188 327 74
6 197 344 75
7 182 345 _ 90
8 205 380 85
9 185 353 91
10 210 379 . 80
Control 1 199 355 78
2 186 323 74
3 187 346 85
4 196 366 87
5 194 367 89
6 208 360 73
7 183 351 92
8 191 336 76
9 198 336 - 70
10 208 349 68
. Females
~400 1 131 128 -2
2 134 162 20
3 139 167 20
4 140 184 31
5 141 133 -6
6 138 167 21
7 148 : 177 20
8 134 165 23
9 . 132 163 23
10 139 121 -13
200 1 144 198 38
2 145 207 43
3 136 193 42
4 140 185 32
5 149 199 34
6 131 174 33
7 134 182 36
8 131 . 187 - 43
9 135 191 ' 41
10 140 189 , 35




( €;§§§;54E

INDIVIDUAL STARTING AND FINAL BODY WEIGHTS (Continued)

Dose Group, Animal . . . Percent
mg/kg Number Day 0O Day 91 Increase

Females (Continued)

154 201- 31

100 1
2 150 205 37
3 151 203 - 34
4 133 183 ‘ 38
5 135 189 ) 40
6 144 205 42
7 145 188 30
8 142 205 ‘ 44
9 144 203 41
10 141 190 ) 35
50 - 1 140 201 44
2 132 184 -39
3 153 199 30
4 138 : 208 51
5 146 197 35
6 152 210 38
7 148 . 208 41
8 146 226 ’ 55
9 145 203 40
10 135 199 47
25 1 141 _ 188 33
2 140 198 : 41
3 137 195 42
4 138 195 41
5 143 203 42
6 144 203 41
7 140 202 44
8 142 205 44
9 132 188 42
10 147 201 37
" Control 1 153 217 : 42
2 - 144 . 191 33
3 147 210 43
4 143. 191 34
.5 139 196 41
6 145 219 51
7 142 218 54
8 137 204 49
9 135 191 41
10 137 197 44

002023
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APPENDIX F

HEMATOLOGY TABLE
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APPENDIX G

PURINA LAB CHOW FEED TAG
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