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SUMMARX

Ti med- pregnant (=33 fermal es per group) and virgin (10 feral es per group)
Swiss (CD-1) mce were exposed to 0 (filtered air), 200, 1000, and 5000 ppm
n- hexane (99.2% purity) vapor in inhalation chanbers, 20 h/day, for a period
of 12 consecutive days. Pl ug-positive fermal es were exposed on 6-17 days of
gestation (dg) . Mternal body weight at sacrifice (18 dg) and total
cunul ati ve weight gain for dans in the 5000- ppmexposure group were sig-
nificantly reduced with respect to controls; however, this was due to an
exposure-correl ated reduction in gravid uterine weight, not to a decrease in
extragestational gain. An exposure-correl ated decrease in the gravid uterine
wei ght to extragestational weight gain ratio (significant for the 5000-ppm
group) occurred in the absence of an effect on placental weight.

Cest ati onal exposure to n-hexane resulted in an increase in the nunber of
resorbed fetuses for all exposure groups relative to the control group;
however, the increases were not directly correlated to exposure concentrati on.
The differences were statistically significant for the 200-ppmgroup wth
respect to total intrauterine death (early plus late resorptions), and with
respect to late resorptions for the 5000-ppmgroup. A snall, but
statistically significant, reduction in femal e (but not nmale) fetal body
weight relative to the control group was observed at the 5000- ppm exposur e
level. There were no exposure-rel ated i ncreases in any individual fetal
mal formation or variation, nor was there any increase in the incidence of
conbi ned nal formati ons or vari ati ons.

Cestational exposure of CD-1 nice to n-hexane vapors appeared to cause a
degree of concentration-rel ated devel opmental toxicity in the absence of overt
maternal toxicity, but the test material was not found to be teratogenic.

Thi s devel opnental toxicity was nmani fested as an increase in the nunber of
resorptions per litter for all exposure |evels, and as a decrease in the
uterine:extra~-gestational weight gain ratio at the 5000-ppm exposure | evel.
Because of the significant increase in the nunber of resorptions at the

200- ppmexposure | evel, a no observabl e effect | evel (NCEL) for devel opnental
toxicity was not established for exposure of mce to 200, 1000, or 5000- ppm

n- hexane vapors.
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INTRODUCTION

The strai ght -chai n hydrocarbon, n-hexane, is comonly used as a sol vent
for the extraction of oil seeds, as a reaction nediumin the production of
pol yol efi ns, el astomers and pharmaceuti cal s, and as a conponent of quick-
drying cenents, |acquers and adhesi ves. The production of n-hexane, which was
estinmated to be four billion pounds per year in 1979, utilizes stocks of
strai ght-run gasoline and higher boiling liquid products stripped fromnatura
gas or paraffinic fractions of refinery streans. It is also found as a m nor
conponent of gasoline and its conbustion products, hence petrol eum products
are a najor source of environnental hexane contam nation. Due to the large-
scal e production and w despread use of hexane, including teaching | aborato-
ries, the opportunity for industrial, incidental, environmental, or volitional
(gl ue-sni ffing) exposure to hexane vapors is significant. This study was
pronpt ed by the extensive human exposure to n-hexane vapors and the need to
further evaluate its potential to cause devel opnental toxicity in a | aboratory
ani nal nodel .

An excel | ent revi ew concerni ng hexacarbon toxicity and netabolismis

avai | abl e in Experimental and Clinical Neurotoxicology (edited by Spencer and
Schaumberg, 1980). In sunmary, pol yneuropathi es have been reported foll ow ng

exposure of workers to n-hexane contai ned i n adhesi ves, when used as an i ndus-
trial solvent, or follow ng repeated exposure by glue-sniffing. A netabolite,
2,5-hexanedione, has been shown to be responsible for nost, if not all, of the
neurotoxicity. Younger rats appear to be | ess sensitive to n-hexane neurotox-
icity than older animals. It has been suggested that this difference may be
due to their having shorter axons wth smaller diameters, or to a greater rate
of growth and repair of peripheral nerves as conpared to that of adults (Howd
et al. 1983; Kinmura et al. 1971). Likew se, Gahamand Gottfried (1984)

hypot hesi zed that mice are | ess sensitive than rats to gama- di ket ones, such
as 2,5-hexanedione, because nyelinated axons in mce are shorter and have

snal l er dianeters than the correspondi ng axons in | arger speci es.
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Pharmacokinetic and distribution studies of inhaled n-hexane have indi-
cated that the saturation concentration of n-hexane in organs is directly
proportional to their lipid content, and that blood contains more hexane in
relation to its lipid content than do organs (Andersen 1981; Bohlen et al.
1973). Baker and Rickert (1981) found that the metabolism and elimination of
n-hexane were dependent upon exposure concentration, but that the tissue
concentration of the metabolite, 2,5-hexanedione, was not directly related to
n-hexane exposure concentration. Bus et al. (1981), using l4c-labeled
n-hexane in 6-hour inhalation exposures, found that the distribution of

radioactivity was dependent on the exposure concentration.

In studies designed to address the possibility that exposure to hexane
may affect prenatal development in rats, Bus et al. (1979) also determined the
distribution and half-lives of n-hexane (ti,,=1.2 h) and 2, 5~hexanedione
(t1/2=3.9 h) in maternal organs and fetuses exposed to n-hexane during gesta-
tion. Concentrations of n-hexane and its metabolites in fetuses were approxi-
mately equal to those in maternal blood. Nevertheless, they observed no
statistically significant effects on intrauterine mortality, fetal body
weights, or in the incidence of fetal anomalies following daily inhalation
exposures to 1000 ppm of n-hexane from 8-12, 12-16, or 8-16 days of gestation
(dg) for 6 h/day. Growth of the exposed pups was impaired during the first
three postnatal weeks in the group exposed 8-16 dg, but the possibility of

maternally mediated effects or postnatal exposure via milk was not examined.

Other developmental studies included those of Marks et al. (1980) who
found that oral administration of n-hexane (2.2 g/kg/day) from 6-15 dg in rats
produced one maternal death, but no adverse fetal effects. When they adminis-
tered 2.8, 7.9 or 9.9 g/kg/day of n-hexane subdivided into three oral doses
per day, maternal mortality was increased and fetal weight was reduced in a
dose-related manner for the two higher exposure levels. No fetal malforma-

tions were observed.

Exposure of female rats for 7 h/day to hexane vapor at concentrations up
to 10,000 ppm for 15 days prior to conception and through 18 dg produced

neither signs of neuropathy nor indications of effects on postnatal maturation
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and growth of the pups (Howel | and Cooper 1981; Howell 1979). No effects on
the visual (VER) or interhem spheric (IHR) evoked responses of anesthetized
offspring were found in the first series of experinments. However, in a second
set of experinents, there was an increased anplitude of the VER peaks in

unanest heti zed 45-day ol d pups in the high-concentration group.

These studies are rather convincing relative to the absence of morpho-
logic effects foll owing gestati onal exposure to n-hexane vapors (despite the
| ow exposure concentration of 1000 ppmenpl oyed in one rat study). Wile it
is tenpting to conclude that fetal and neonatal rats and mce are rel atively
resistant to the effects of n-hexane exposure, these concl usions are based on
i nconpl ete evidence. In order to provide nore definitive information
regardi ng the devel opnental toxicity of n-hexane, the follow ng study in mce
was conducted with the goal of maxi m zing nmaternal exposure during gestation.
An anal ogous study in Sprague-Dawl ey rats was al so conducted; results are
reported el sewhere (NMast 1987) .

Since it appears that the toxicity for nost chemcals is a function of
concentration versus duration of exposure over certain concentration ranges,
an adequat e assessnent of the teratol ogi c potential of n-hexane requires
eval uations after gestational exposure to a series of concentrations, the
hi ghest of which causes sonme naternal toxicity. To achieve this goal, this
study in nice enpl oyed multipl e exposure | evels, 0, 200, 1000 and 5000 ppmfor
20 h/day. The maximum exposure concentration was linted by safety
considerations to 50%of the |ower explosion limt (LEL), =11,000 ppm, for
n- hexane (NLCsH 1987). The two | ower exposure concentrations, 200- and
1000- ppm were chosen with the goal of obtaining a no observable effect |evel
(NCEL) or at |east observing a graded toxicol ogi cal response. The exposure
concentrations enployed in this study were significantly greater than the
human TLV (threshold limt value) for occupational exposure to n-hexane, which
is 50 ppm(ACAd H 1985), and the 10-h TWA (ti me-wei ghted average) set by N CsH
(1987), which is 100 ppm N OSH (1987) has al so set a 15-mn ceiling of
510 ppmfor n-hexane.
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Exposures of plug-positive females extended throughout the late
implantation, organogenic, and fetal developmental stages (i.e., 6-17 dg).

Fetal evaluations were performed on 18 dg.

Reported effects on lipid metabolism suggested the possibility that the
ovaries and/or ovulation may be affected by exposure to n-hexane vapors.
Although the limited data of Howell and Cooper (1981) regarding preconception
and preimplantation exposure indicated that the ovary was not a target organ
for n-hexane toxicity, the lack of information on the uptake of n-hexane or
its metabolites into the ovary was of concern. Since the need for a specific
study was not immediately justified, the ovaries from the pregnant animals in
this study were preserved at necropsy for later morphological evaluation. An
additional group of virgin females was exposed concurrently with the plug-
positive females to determine the effect of n-hexane exposure on the ovaries
of non-pregnant mice. Furthermore, body weight data obtained on the virgin
females also served as a baseline from which the effects of pregnancy on the
toxicity of the test material to adult females could be assessed. Results
from this segment of the study, other than body weight data, are not reported
here since the ovaries were sent to another laboratory (designated by the

sponsor) for evaluation and follicle counts.

MATIERIALS AND METHODS

Four groups of Swiss (CD-1) mice (Charles River, Raleigh, NC), each con-
sisting of 35 randomly selected, sperm-positive females and 10 randomly
selected virgin females, were exposed to 0 (filtered air), 200, 1000, or 5000
ppm n-hexane vapor for 12 consecutive days, 20 h/day. Plug-positive females
were exposed on 6-17 days of gestation (dg). The day of plug detection was
designated as 0 dg. Exposures commenced at 12 Nnoon On 6 dg and continued for
20 h/day, or until 8 Am. on the following morning. The |ast day of exposure
began at 12 nooN on 17 dg and ended at 8 AM. on the morning of 18 dg. Control
animals (0 ppm) were housed in an exposure chamber in the same room, and were
handled in the same manner as the mice that were exposed to the test chemical.

Animals remained in the exposure chambers and were supplied with fresh air,
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food, and water during the daily 4-h period when n- hexane exposures were not
in progress. (See ANIMAL HUSBANDRY section for details.) The long daily
exposure period for n-hexane was chosen in order to naxi m ze exposures to

n- hexane since the maxi numvapor concentration in the chanbers was not all owed
to exceed 50% of the LEL (lower explosion limt), whichis -11, 000 ppm

(N C8H 1987).

YAPOR GENERATION AND CHEMICAL ANALYSES

Bul k chem cal purity anal yses were performed on the single |ot of
n- hexane used for nmouse exposures. Analytical procedures enpl oyed infrared
spectroscopy and gas chromat ography for the initial identity and purity deter-
mnations. The purity of the n-hexane used during the exposures was 299. 2%
(Research Triangle Institute [RTI] lot no. H 222).

On-1i ne neasurements of the n-hexane chamber concentrations were per-
formed with an HP5840 gas chronat ographi c system (GC) equi pped with a fl ane
i onization detector. A conputer-controlled, rotating 8-port val ve al |l owed
measur enent of n-hexane concentrations in the control chanber, exposure room
and the on-line standard in additionto levels in the exposure chanbers. Al
ports were sanpled at |east once every 40 ninutes. The GC was equi pped with a
1/8" o.d., one-foot nickel colum packed with 1% SP-1000 on 60/80 nesh
Carbopack B. The oven operating tenperature was 120°C. An on-line standard,
1000 ppmn-hexane in nitrogen (MG Industries Scientific Gases, 11705 S
A aneda S., Los Angeles, CA), was used to check instrunent drift throughout
t he exposure day (see Appendix A for nore detail). The m ni numdetectable
limt of n-hexane was estimated fromthe decay profile of the 5000 ppm chanber
and found to be 0.15 ppm The calibration curve for this anal ysis showed good
linearity over an extended range and was nmonitored at intervals by routine

anal ysi s of bubbl er-sanpl ers.

I nhal ati on exposures were conducted in Battell e-desi gned chanbers ( Moss,

Decker and Cannon, 1982; Brown and Mbss, 1981). The 2.3 n? (1.7 n? active-
m xi ng vol une) stainless steel chanbers contai ned three | evel s of cagi ng, each

of which was split into two offset tiers. A r containing a uniformmxture of
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the test article flowed through the chamber at approximately 15 air changes
per hour. The air was HEPA- and charcoal-filtered before addition of the test

article.

The n-hexane exposures were conducted using an automated data
acquisition and control system which monitored and controlled the basic
inhalation test system functions, including chamber air flow, vacuum,
temperature, relative humidity, and test chemical concentration. Conditions
which may have been a threat to the health of the animals, or constituted an
explosion hazard, triggered alarms to personnel on call 24 h/day. All data
acquisition and control originated from an executive computer which contained

the exposure protocols and controlled a multiplexing interface system.

Generation of the n-hexane vapor was achieved by metered pumping of the
liquid chemical from a reservoir, through inert delivery tubes, to a vaporizer
located at the fresh air inlet of each animal exposure chamber. The vaporizer
was comprised of a stainless steel cylinder covered with a glass fiber wick
from which the liquid was vaporized. The operating temperature of the vapor-
izer was maintained below 50°C (the boiling point of n-hexane is =70°C). All
generation equipment which came into contact with the n-hexane was stainless
steel, Teflon®, or Viton®. Al equipment was contained in the vented, explo-
sion-proof generator cabinet. Chamber air flows were maintained by a
computer-controlled pump in the exhaust Iine of each chamber. The exposure
suite data acquisition and control computer automatically controlled the
concentration of n-hexane in the chambers by adjusting the flow rate of

dilution air through individual chambers.

The buildup and decay of n-hexane concentrations without animals in the
chambers were checked before the start of the study, and with animals in the

chambers during the first week of the study (Figure 1l). The time required to
reach 90%of the target concentration (Tg9p) ranged from 7-9 min. The decay

time (thetime required to decline to 10% of the target concentration after
cessation of exposure [Tig]) with animals present ranged from 7-9 min. Uni-

formity of vapor concentration in the exposure chambers was measured prior to
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the start of (without animals), and once during the study (with animals).

Uniformity in all chambers was found acceptable (e.g. £5%).

ANIMAL HUSBANDRY

Upon receipt mice were maintained on wire racks equipped with automatic
watering systems (12 mice per cage). Males and females were housed
separately. Prior to the start of the study, five females and five males were
killed and examined for internal and external parasites and bacterial
pathogens. Serum from each of these animals was tested for antibodies to
selected pathogens, and histopathologic examinations of lung, liver, kidney,
ileum, colon, and heart were performed (Appendix D). Animals remained under
quarantine status throughout the course of the study due to the presence of a
Streptococcus Group 'C' in some animals. The presence of this organism had no
apparent effect on the health of the animals and they were released for study
by the veterinarian (See Appendix D for details). Another check for
antibodies to selected viral pathogens was performed on serum collected from
five females in the control group and five females in the 5000-ppm group at
the time of sacrifice. All results were negative. All animals were observed
daily for mortality, morbidity, and overt signs of toxicity throughout the

study.

Food, pelleted NIH-07 diet (ziegler Bros. Inc., Gardner, PA), was pro-
vided ad |ibitum during the entire time the animals were in the test facility.
Due to the long daily duration of the exposures, 20 h, food was left in place
during the exposures and replaced daily at approximately 11 AM. Water was
provided ad |ibitum with automatic waterers. Room lighting was maintained on
a 12-hour on-off cycle (On 6 A.M. to 6 PM,, and off 6 PM. tOo 6 A.M.). During
the quarantine period animal room temperature was maintained at 73+3°F and

humidity was maintained 50+15%.

During the exposure period all chambers were maintained within the
limits of 75£3°F. Actual temperature means were between 72.8 and 76.3°F, all
within the specified limits. Mean relative humidity in all exposure chambers

was between 47.6 and 52.1%; these values were within the specified limits of
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55 +15%. The average air flowin all chanbers for the study was between 14. 6
and 15.5 CFM (1 GFM = 1 air change per hour); all flows were within the
specifiedlimts of 12 to 18 CGFM A conpl et e summary of the daily chanber

environmental data can be found in Appendi x B.
REVELOPMENTAL TOXICOLOGY

Al female mce were weighed and individually identified during the week
prior to mating. A this tinme forty (40) fenal es were random y chosen, by
usi ng body wei ght as a bl ocking vari able, for assignment to the study as
virgins. The remai ning fenal es were bred by caging one or two fenal es
overnight with one male. Copul ation was established on the foll ow ng norning
by exam nation for a vaginal plug; if a plug was found, this day was
designated as 0 dg. A this time, the plug-positive fenal es were wei ghed and
randomy assi gned t o exposure groups, again using body wei ght as the bl ocking
variable. Mating was conducted for five successive nights to obtain the
desi red nunber of plug-positive fenales. A least three days prior to the
start of the exposure, virgins and plug-positive fenmal es were placed i nto an
i nhal ati on chanber for acclinatization.

Pl ug- positive fenal es were weighed on 0, 6, 9, 12, and 18 dg and virgins
were wei ghed 12 days prior to the start of exposure, on exposure days 1, 4,
and 7, and at the tinme of sacrifice. The pregnant fenal es were renoved from
t he exposure chanbers on the norning of 18 dg, wei ghed and eut hani zed with co,
and their uteri were renoved and weighed. Virgins were killed on the day
after their last day of exposure. Follow ng sacrifice, fenal es were exam ned
grossly for manifestations of toxicity and any unusual findi ngs were recorded.

Apparently nongravid uteri frompositively mated feral es were stained
with anmmoni umsul fide to detect possible inplantation sites. The nunber,
position and status of inplants was recorded for each gravid uterus and
pl acent as were exam ned and wei ghed. Live fetuses were wei ghed and exam ned
for gross defects. Live fetuses were then euthani zed with an injection of
Nembutal® (sodi um pentobarbital) and exani ned by di ssection for visceral

defects. Their sex was also confirnmed at this tinme. Skeletal exam nations
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were performed on all fetuses except that approximately one-half of the
fetuses in each litter were decapitated prior to staining. Consequently, only
one-half of the heads were examined for skeletal abnormalities. Cartilage as
well as ossified bone was visualized by double-staining fetal carcasses with
alcian blue and alizarin red S. The removed heads were fixed in Bouin's
solution and sectioned with a razor blade to examine them for soft-tissue

cranio-facial abnormalities rather than skeletal defects.
STATISTICAL ANALYSES

All means and standard deviations for animal data were calculated with
SAS statistical software on a VAX 11/780 computer. Mean body weights (as a
mean of litter means for fetal data) were analyzed using the SAS General
Linear Models (GLM) Procedure (SAs, 1985, pp 434-506) with an analysis of
variance (aANOVA) model for unbalanced data. Response variables, either body
weight or the arcsin transformations of proportional incidence data, were
analyzed against the class variable, treatment, in a one-way ANOVA model.
Tukey's t-test (two-tailed) was used to assess statistically significant
differences between control and exposed groups. |If appropriate, the dose-
response relationship was determined by use of an orthogonal trend test
(Winer, 1971). In the case of proportional data this test was performed on
transformed variables. The litter was used as the basis for analysis of fetal

variables.

RESULTS

Summaries of the concentration data obtained during animal exposures are
shown in Table 1. The daily mean concentrations for all chambers were within
10% of the target concentrations. More detailed summaries of the concentra-
tion data and summaries of the environmental data are included in Appendix B
along with graphic illustrations of the daily means and standard deviations
for each chamber. Since actual n-hexane exposure chamber concentrations so
closely approximated target exposure concentrations, all groups will be

referred to by their target concentration throughout this report.
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Deconposi tion of n-hexane was not anticipated under the storage and gen-
eration conditions enpl oyed; however, test material stability for a reservoir
sanpl e aged five days was confirmed. The five-day agi ng peri od was conserva-
tive since reservoirs were renewed daily during exposure peri ods. The bul k
purity of the aged reservoir sanple was 99.1% relative to reference materi a
and the inmpurity profile exhibited no significant differences fromthose in
the reference sanple. Analyses for potential degradati on products were per-
formed on sanpl es coll ected fromthe high and | ow chanbers before and duri ng
ani mal exposures. No evidence of inpurities or degradati on products was found

i n sanpl es taken fromthe exposure chanbers.

Each exposure group, 0, 200, 1000, or 5000 ppm consisted of 35 pl ug-
positive fermale mice and 10 virgin fenmale mice. No clinical signs of toxicity
were noted and there were no maternal deaths. Al animals were killed fol | ow
ing the 12th consecutive day of exposure, 6-17 days of gestation for plug-
positive females. The pregnancy rate of all plug-positive fenal es was found
to be 80%at the time of sacrifice on 18 dg.

The nean body weights of virgin fenmale nice were not significantly
af fected by exposure to n-hexane vapors (Table 2). However, pregnant fenales
exposed to 5000 ppm n- hexane showed a significant reduction in nean body
wei ght on 18 dg when conpared to that of control aninals (Table 3). The mean
cunul ative weight gain for pregnant mce in the 5000-ppmgroup fromé6-18 dg
was also significantly less than that for controls (Figure 2). Since there
was no associ ated reduction in extra-gestational weight gain (EGN5 body
weight at the time of sacrifice mnus the 0-dg weight mnus the gravid uterine
weight), the | ower nean naternal body weight at the time of sacrifice for the
5000- ppmgroup was due to a reduction in the gravid uterine weight (Table 3).
I ndeed, the mean gravid uterine weight was significantly reduced relative to
the controls for the 200- and 5000- ppmexposure groups. The lack of a
treatnent-rel ated ef fect on EGANG was al so substantiated by the fact that the
weight gain of the virgin fermal es was not affected by exposure t o n-hexane.
The mean ratio of uterine weight to EGM5 for all treatment groups was | ess
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than that for the control groups and the difference was statistically

significant for the 5000-ppm group (Figure 3).

Exposure to n-hexane vapors on 6-17 dg had no statistically significant
effect on the number of implantations or on the fetal sex ratio (Tables 4
and 5). However, the mean number of implantations per litter for the 5000-ppm
group is less than that for the control group by 1.3 implants per litter (also
compare with contemporary control datal [Table 61). Although implantation of
the embryo should be complete by 6 dg, the first day of exposure, the
possibility of a test-material-induced effect cannot be completely disregarded
in this case since we found in another study (Mast et al. 1988) that very
early resorptions in the mouse could not be detected visually without the aid
of a stain (10%ammonium sulfide). All uteri that did not have any apparent
implantation sites were stained to determine if they had ever been pregnant;
however, uteri that had distinct implants were not stained. Thus, the

presence of very early resorptions in gravid uteri would not have been noted.

The number of live implants per litter for all three n-hexane exposure
levels was less than the control group, but the difference was statistically
significant for only the 5000-ppm group (Table 4). Furthermore, the number of
live implants for all three of the exposed groups was less than the value for
the contemporary control data (Table 6). The mean percent of live implants
was reduced for the 200- and 5000-ppm groups, but not for the 1000-ppm group
relative to contemporary controls. The mean percent intrauterine death (early
and | ate resorptions combined) was greater for all exposed groups than for the
control group, but the difference was statistically significant only for the
200-ppm group. There was no significant correlation of these parameters with
increasing exposure concentration. The percent incidence of late resorptions

was significantly greater than controls for the 5000-ppm group and a trend

1 Contemporary control data were collected on Swiss (CD-1) mice supplied by
Charles River Laboratories from March 1987 through November 1987. Data for
the control group of this study are included in contemporary control group
means. Al of these animals were subjected to the same housing and exposure
chamber conditions.
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analysis showed the percent incidence of late resorptions to be positively and

significantly correlated with exposure concentration.

Fetal weights, presented as means of litter means in Table 5 (male and
female cormbined) were slightly, but not significantly, reduced for all
treatment groups when compared to controls; however; the decrease was
significantly correlated to increasing n-hexane concentration. When compared
to contemporary control data (Table 6) fetal weights for the animals used in
this study were greater than the mean fetal weight for contemporary control
animals, and mean fetal weights for the n-hexane exposed groups were never
less than the mean for contemporary control data. Mean fetal weights examined
on the basis of sex showed that male weights for n-hexane exposed groups were
not significantly affected as compared to the control group; however, mean
female fetal weights were significantly reduced for the 5000-ppm group when
compared to the control group in this study. The reduction in mean female
fetal weight was also significantly correlated with increasing n-hexane
concentration. The percent reduction in mean fetal weights for fetuses in the

5000-ppm group was =3% for males and =6% for females.

Malformations were found in only 10 fetuses (seven litters), one fetus
(one litter) had exencephaly and nine fetuses (six litters) had abnormal limb
flexure (Table 7). None of these appeared to be treatment related. Although
the one exencephalic fetus was in the 5000-ppm exposure group, the lack of
similar or associated malformations in other fetuses and litters in this
group, and the presence of this malformation in the contemporary control group
(Table 8), indicated it was not treatment related. The statistically
significant increase noted in the incidence of exencephaly in the highest
exposure group is a spurious result due to the extremely low background

incidence of this abnormality and is not biologically significant.

Variations observed included dilated ureters, rib anomalies, and reduced
ossification sites in the sternebrae and the skull (Table 7). There was a
nonsignificant increase in the mean percent incidence per litter of
supernumerary ribs relative to controls for all n-hexane exposed groups which

appeared to be treatment related (Table 9). In fact, the incidence of
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supernumerary ribs in the contemporary control data (Table 8) is greater than

for the 5000-ppm group in this study.

RDISCUSSION

This study indicated that a low degree of developmental toxicity was
caused by the exposure of pregnant Swiss (CD-1) mice to 200, 1000, or 5000 ppm
n-hexane vapors on days 6-17 of gestation. Although the toxicity was not
severe at any of the three exposure concentrations, some effects were observed
even at the lowest exposure level. For instance there was a statistically
significant decrease in the gravid uterine weight for the 200- and 5000-ppm
levels of the exposed animals relative to that of the control group. The
decrease in the mean gravid uterine weight, which was significantly correlated
to increasing exposure concentration, occurred in the absence of a
corresponding reduction in either mean placental weight or maternal extra-
gestational weight gain. The uterine weight decrease was probably due to the
lower number of live fetuses per litter in the groups exposed to the test
material. The constancy of the extra- gestational weight gain across exposure
groups resulted in a treatment-correlated decrease i n uterine:extra-gesta-

tional body weight ratios (Figure 3).

The effects of gestational exposure to increasing concentrations of
n-hexane on the mean number of live fetuses per litter, as well as on the
incidence of resorptions per litter, also indicated the existence of some
fetotoxicity. However, the increase in the incidence of total resorptions was
not directly correlated to increasing exposure concentration since the percent
of resorptions per litter was greater for the 200 and 5000 ppm groups than it
was for the 1000-ppm group. On the other hand, orthogonal trend tests on
arcsine-transformed data did indicate a significant relationship between the
exposure levels and the resorption incidence for late resorptions. This
treatment-correlated increase in the incidence of late resorptions was
probably the most biologically significant effect since the percent of late
resorptions per litter was greater for all treatment groups than for the

control group or for the contemporary control data.
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Aslight, but statistically significant reduction in fetal body weights
was observed for fenal e fetuses at the 5000- ppmexposure concentration, but
not for nmales, indicatingthat fermal es nay have been nore susceptible. The
lack of any affect of exposure on the placental weights, for either femal e or
mal e fetuses, was al so indicative of the lack of maternal toxicity.

Cest ati onal exposure to n-hexane did not alter the fetal sex distribution.

No statistically significant, treatment-related i ncreases in the
i nci dence of fetal nalformati ons were observed al though t here was an appar ent
i ncrease in the incidence of supernunerary ribs. This increase nay not have
been due to the test material since the nean percent incidence per litter in
contenporary controls was greater than that observed for the hi ghest n-hexane
exposure group (Tables 8 and 9). However, increases in the incidence of
supernunerary ribs in rodents in general, and specifically in this strain of
m ce (CD-1), have been repeatedly correlated to stress, physical or chemcal,
during pregnancy (Chernoff et al. 1987; Schardein 1987).

A attenpt was nade to conpare the results of this study with those pro-
duced followi ng oral exposure of pregnant Swi ss (CD-1) mce to n-hexane (Marks
et al. 1980); however, since the data are not presented in a simlar manner
sone conpari sons, e.g. uterine weight versus extra-gestational weight gain,
are not possible. A though maternal toxicity, evident as an increasing
i nci dence of maternal death, was present in the higher dose groups of Marks'
study, there was no concurrent increase in the incidence of mal formations or
variations. There was a treatnent-associated reduction in fetal body wei ght
whi ch becane statistically significant for the two hi ghest dose groups which
received a total of 7.92 and 9.90 g/kg/day (admnistered three times/day). It
is possible to conpare the oral doses with the approxi mate inhal ati on dose
gi ven the followi ng assunptions: 1) 5000 ppm n- hexane equi val ent to
18000 mg/m3 n-hexane; 2) the nminute vol une of the nouse is 0.024 1/min (A tnman
and Ditmar, 1974) and the average body weight is 45 g; and 3) approximately
80%of the test naterial is absorbed. On this basis the dose of n-hexane to
an adult nouse in the 5000-ppmgroup woul d be approxi mately 11.5 g/kg/day, a
val ue only slightly higher than the highest oral dose | evel enployed by Marks
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et al. (1980). |In sumary, although there is no obvious conflict between the
results reported by Marks et al. (1980) and the results of this study, their
study does not indicate significant devel opnental toxicity in the absence of

mat ernal toxicity.

Anot her inhal ation study, al so conducted for the National Toxi col ogy
Programunder the same conditions as descri bed herein for Swiss (CD-1) mce
(Mast, 1987), produced no evidence of devel opmental toxicity in Sprague-Daw ey
rats in the absence of maternal toxicity. Extra-gestational weight gain in
the rat was reduced for all n-hexane exposure groups and was rel atively nore
pronounced t han the correspondi ng decrease in uterine weight. There was no
exposure-rel ated i ncrease in the incidence of nmal formations, although there
was an increase in the incidence of reduced sternebral ossifications.
Interestingly, if the same dose calculationis appliedto the rat that was
used above for the nouse, the dose for the rat is considerably | ower.

Assum ng an average body weight of 350 g and a mi nute volune of 0.073 1/min
(Atman and Ditmar, 1980), the daily dose for the rat at 5,000-ppmlevel is
approxi mately 4.5 g/kg/day, | ess than one-half the dose cal cul ated for the

nouse.

In sumary, exposure of Swiss (CD-1) mce to 200, 1000, or 5000 ppm n-
hexane during gestation resulted in sone exposure-correl ated devel opnent al
toxicity in the absence of maternal toxicity. This devel opmental toxicity was
reveal ed by exposure concentration-related i ncreases in the incidence of late
resorptions and decreases in gravid uterine weight, and by decreases in gravid
uterine weight to maternal extra-gestational weight gain ratios. There was no
increase in the incidence of specific mal formations or variations, nor in the

i nci dence of total mal formati ons or vari ati ons.
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FIGURE 3. The Ratio of Gravid Uterine Wight to Maternal Extra-gestational
Weight Gain at 18 dg. The decreasing ratio is linearly correlated
t o increasing exposure concentration, p<0.05.
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IABLE 1.

n-Hexane Mouse Teratology:

Concentrations

0 ppm n-Hexane
Exposure Mean Std %RSD Min Max
Day Dev

1 0 0 0% 0 0

2 0 0 0% 0 0

3 0 0 0% 0 0

4 0 0 0% 0 0

5 0 0 0% 0 0

6 0 0 0% 0 0

7 0 0 0% 0 0

8 0 0 0% 0 0

9 0 0 0% 0 0

10 0 0 0% 0 0

11 0 0 0% 0 0

12 0 0 0% 0 0

13 0 0 0% 0 0

14 0 0 0% 0 0

15 0 0 0% 0 0

16 0 0 0 % 0 0
Summary 0 0 0 % 0 0

1000 ppm n-Hexane
Exposure Mean Std %RSD Min Max
Day Dev

1 1050 105 10% 418 1260

2 1050 7 1% 1010 1060

3 1020 77 7% 671 1160

4 1040 5 0% 1030 1050

5 1030 132 13% 201 1060

6 1020 8 1% 1010 1040

7 1020 4 0% 1010 1020

8 1000 5 1% 988 1010

9 1000 7 1% 977 1010

10 1010 17 2% 970 1030

11 1010 6 1% 992 1030

12 991 50 5% 679 1020

13 983 58 6% 637 1020

14 1020 5 1% 1000 1030

15 1030 7 1% 1000 1040

16 1030 17 2% 974 1050
Summary 1020 53 5% 201 1260

n-Hexane Mouse Teratology 20

Average Daily Exposure Chamber

200 ppm n-Hexane
Exposure Mean Std %RSD Min Max
Day Dev
1 166 56 34% O 207
2 196 19 10% 169 260
3 214 21 10% 163 291
4 196 11 6% 181 211
5 209 15 7% 116 215
6 204 3 2% 199 215
7 204 3 1% 195 210
8 202 16 8% 100 207
9 204 1 1% 200 207
10 211 3 2% 198 214
11 207 2 1% 204 214
12 204 25 12% 42 212
13 205 1 1% 200 207
14 208 1 0% 206 210
15 209 1 1% 206 213
16 207 3 2% 203 216
Summary 203 21 10% O 291
§000 ppm n-Hexane
Exposure Mean Std %RSD Min Max
Day Dev
1 5110 58 1% 5020 5230
2 5070 74 1% 4740 5250
3 5000 662 13% 1200 5670
4 5100 37 1% 5020 5170
5 4980 798 16% 4630 5180
6 5090 29 1% 5040 5160
7 5140 30 1% 5080 5200
8 5160 33 1% 5080 5210
9 5140 45 1% 4990 5220
10 4980 35 1% 4910 5050
11 4960 46 1% 4780 5070
12 4910 81 2% 4490 5020
13 4940 101 2% 4380 5050
14 5090 26 1% 5040 5140
15 5120 33 1% 5010 5180
16 4990 87 2% 4870 5180
Summary 5050 267 5% 4630 5670
Final Report
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TABLE-2. n-Hexane Mouse Teratology: Mean Body Weights for Virgins (g * SD).

Exposure Exposure Exposure Exposure Exposure

Concen- Day 1 Day 4 Day 7 Day 12

tration N Mean *SD Mean +SD Mean *+SD Mean +SD

0 ppm 10 29.7f2.0 29.3f1.9 29.2k2.2 29.5f2.3

200 ppm 10 28.7 1.8 28.4+1.8 28.2k2.0 28.0f1.9

1000 ppm 10 29.5f1.5 29.8f1.7 29.8f1.6 29.8 1.7

5000 pprn 10 28.7f2.1 29.4 £2.2 29.7 f1.9 30.412.0

TIABLE 3, n-Hexane Mouse Teratology Study: Mean Body, Uterine, and Extra- gestational Weights
for Pregnant Dams (g = SD).

Exposure Extra- gestational

Concen- DG 6 DG 9 DG 12 DG 18 (a) Uterine (a) Gain

tration N Mean f D Mean + D Mean + P Mean £ D Mean +SD Mean +SD

0 ppm 27 31.5%*1.6 33.5+1.8 39.0f2.7 57.0f5.0 21.413.8 7.0f1.9

200 ppm 27 31.3f1.5 33.6f1.9 38.0f2.2 54.8f4.0 19.2 +3.4(b) 7.0f1.7

1000 ppm 28 31.1+#1.3 33.2f1.8 38.1f2.7 55.7 4.9 20.2 f3.5 7.21f1.9

5000 ppm 25 31.0+1.6 33.5f2.0 38.5+2.9 53.7 14.6 (b) 17.813.9 (c) 7.5f1.7

a = Decrease in weights linearly correlated with increasing exposure concentration, p<0.05.

b
c

Significantly different from control groups at p<0.05.
Significantly different from control groups at p<0.01.




103=ael asnOW SUBX3Y-

dey TeWTa

JABLE 4. n-Hexane Mouse Teratol ogy Study: Reproductive Measures (nean = SD).
n- Hexane Chanber Concentrati on (ppm)
NUMBER OF: 0 200 1000 5000
Pl ug- positive m ce exposed 35 35 35 35
Nunber pregnant mce 29 (a) 28 (b) 29 (b) 26 (b)
Pregnant mce (%) 83 80 83 74
Litters with live fetuses 27 27 28 25
Implantations/dam 12.6 £ 2.6 12.2 + 2.1 12.2 + 2.3 11.3 + 2.6
Li ve fetuses/litter (c) 12.0£ 2.6 10.6 £ 2.2 11.4 + 2.4 10.2 £ 2.7 (4)
Resorptions/litter 0.6 £ 0.7 1.6 £ 1.7 (4d) 0.8 £ 0.9 1.1 £ 1.2
Early 0.5+ 0.6 1.2+ 1.4 0.4 0.7 0.6+ 1.0
Late (c) 0.0t 0.2 0.4 0.9 0.4 +0.6 0.5 % 0.8 (d)
Dead fetuses/litter 0 0 0 0
PERCENTAGE OF:
Li ve fetuses/litter 95.5 £ 5.6 87.2+ 12.2 (e)|] 93.5 +t 7.2 89.7 t 12.4
Resorptions/litter 4.5 £ 5.6 12.8 = 12.2 (e) 6.5+ 7.2 10.3 £ 12. 4
Early 4.3 t5.3 9.4 + 10.9 3.5+ 5.6 5.8 £ 9.5
Late (c) 0.3+ 1.3 3.4 £ 6.6 2.9+ 4.6 4.5+ 6.5 (e)

(a)
(b)
(c)
(d)
(e)

portrona

Two pregnant fenmal es renoved fromstudy (see Appendi x Q.
One pregnant fermal e renoved fromstudy (see Appendi x C).
Val ues correlated to increasi ng exposure concentrations, p<0.05.

Significantly different fromcontrols,
g}gnlf cant|yda fferegtogre?b&ontro{s folspmnng arcsin transformation of

p<0.05 (Tukey's t-test).




IABLE 2.

n-Hexane Mouse Teratology Study:

Average Fetal and
Placental Weights (Mean of Litter Means;, g = SD).

n-Hexane Chamber Concentration (ppm)

0 200 1000 5000

Litters examined 27 27 28 25
Fetuses examined 325 287 319 255
Heads examined 163 142 160 128
Proportion Male [ 0.46 * 0.13 .48 + 0.1810.53 = 0.15 0.44 £ 0.16
Fetal weight (a)|1.42 £ 0.11(1.40 £ 0.10|1.37 £ 0.10 1.35 + 0.11
Placental weight/ 0.09 + 0.01 .09 £ 0.01|0.09 £ 0.01 0.09 + 0.01
Fetal weight:

Male 1.45 + 0.12|1.45 £+ 0.16]1.40 £ 0.12 1.40 = 0.12

Female (a) 1.39 = 0.10 .37 £ 0.10 .35 £ 0.10 1.31 = 0.11(b)
Placental weight

Male 0.10 £ 0.01]0.10 £ 0.01 .10 £ 0.01 0.10 =+ 0.02

Female 0.09 + 0.01 .09 £ 0.01]0.09 £ 0.01 0.09 = 0.02

(a) Values linearly correlated with increasing exposure concentration,

p<0.05.

(b) Significantly less than controls at p<0.05.
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TABLE 6. Contenporary Control Data for Swi ss (CD 1)
Mce (N=83 Litters; Mean % SD).

Per cent

Mat er nal Wei ght; 18 dg (q) 54.6 + 4.9 -—
Gravid Uterine Wight (g) 20.2 + 3.6 -—-
Extra- gestational Wight Gain (g) 6.8 + 2.0 -—-
Implants/Litter 12.6 £ 2.1 -—
Li ve Fetuses/Litter 11.7 £ 2.2 3.5+ 7.3
Early Resorptions/Litter 0.6 = 0.8 4.6 £ 6.3
Lat e Resorptions/Litter 0.2 * 0.5 1.9+ 3.7
Dead Fetuses/Litter 0.0 £ 0.0 0.0+ 0.0
Total Intrauterine Death/Litter 0.8 £ 1.0 6.5+ 7.3
Fetal Weight (g) 1.36 = 0.11 -==

Mal e (g) 1.39 £ 0.11 -

Femal e (qg) 1.34 £ 0.10 -==
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IABLE 7. n-Hexane Mouse Teratology Study: Alterations Observed in Live Fetuses.
Fetuses (a) Litters
n-Hexane (ppm) 0 200 1000 5000 0 200 1000 5000
Total examined (b) 325 287 319 255 27 27 28 25
Heads examined (c) 163 142 160 128 27 27 28 25
Skulls examined (d) 162 145 159 127 27 27 28 25
Vari ati ons
Dilated Ureter No. 0 0 1 0 0 0 1 0
(%) [(0.0) (0.0) (0.3) (0.0 (0.0) (0.0) (3.6) (0.0)
Supernumerary Rib No. 30 27 40 37 11 10 12 13
(%) 1(9.2) (9.4) (12.5) (14.5) [(40.7) (37.0) (42.9) (52.0)
Fused Rib No. 0 1 0 0 0 1 0 0
(%) [(0.0) (0.3) (0.0) (0.0 (0.0) (3.7) (0.0) (0.0)
Misaligned No. 5 3 1 0 4 3 1 0
Sternabrae (%) (1.5 (1.00 (0.3 (0.0) [(14.8) (11.1) (3.6) (0.0)
Reduced Ossifications
Sternebrae No. 22 15 16 19 14 11 10 10
(%) |(6.8) (5.2) (5.00 (7.5) |(51.9) (40.7) (35.7) (40.0)
Skull No. 10 1 5 3 5 1 5 3
() 1(6.2) (0.7) (3.1) (2.4 1(18.5) (3.7) (17.9) (12.0)
Total Variations No. 67 47 63 59 21 16 21 20
(%) 1(20.6) (16.4) (19.7) (23.1)|(77.8) (59.3) (75.0) (80.0)
Mal f or mat i ons
Exencephaly No. 0 0 0 1 0 0 0 1
(%) 1(0.0) (0.0) (0.0) (0.4 (0.0) (0.0) (0.0) (4.0)
Limb Flexure No. 7 2 0 0 4 2 0 0
(%) 1(2.2) (0.7) (0.0) (0.0) [(14.8) (7.4) (0.0) (0.0)
Tot al Mal f ormati ons No. 7 2 0 1 4 2 0 1
(%) 1(2.2) (0.7) (0.0 (0.4) 1(14.8) (7.4 (0.0) (4.0)

a) A single fetus may be represented more than once in this table.

b) All fetuses examined for external,

visceral and skeletal defects.

stained with alcian blue and alizarin red S, one-half had heads removed

prior to staining.

¢) Heads removed from fetuses and fixed in Bouin's solution then examined

for soft-tissue cranio-facial

mal formations.

d) Heads remained on the fetuses that were stained for skeletal examination;

see a) above.
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IABLE 8. Contemporary Control

Data on Mouse

Malformations and Variations.

Teratology Studies:

Fetuses (a) Litters |Mean Percent
Number Number per Litter
(Percent) (Percent) (£ SD)
Total examined (b) 975 83 —-—
Heads examined (c) -— -—=
Skulls examined (d) —— T
Vari ati ons
Supernumerary Rib No. 175 52 18.5 £ 24.4
(%) (17.9) (62.7)
Misaligned No. 23 14 2.3t 6.3
Sternabrae (%) (2.4) (16.9)
Reduced Ossifications
Sternebrae No. 36 25 3.7 £t 6.4
(%) (3.7) (30.1)
Skull No. 10 5 1.1+ 4.8
(%) (1.0) (6.0)
Total Vari ations No. 244 67 255 £ 26.1
(%) (25.0) (80.7)
Mal f or mati ons
Exencephaly No. 1 1 0.1 £ 1.2
(%) (0.1) (1.2)
Folded Retina No. 2 2 0.2 + 1.5
(%) (0.2) (2.4)
Limb Flexure No. 12 8 1.1 £ 3.8
(%) (1.2) (9.6)
Tot al Mal f or mati ons No. 15 10 1.5 £+ 4.5
(%) (1.5) (12.0)

a) A single fetus may be represented more than once in this table.

b) All fetuses examined for external,

visceral

and skeletal defects.

All fetuses

stained with alcian blue and alizarin red S, one-half had heads removed

prior to staining.

¢} Heads removed from fetuses and fixed in Bouin's solution then examined
for soft-tissue cranio-facial malformations.

d) Heads remained on the fetuses that were stained for skeletal examination;

see a) above.
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TABLE 9. n-Hexane Mouse Teratology Study: Observed Variations and
Abnormalities in Live Fetuses (Mean Percent per Litter Affected).
n- Hexane Concentration (ppm)
0 200 1000 5000
Total litters examined 27 27 28 25
Vari ations: $ + D $+ D » + D » + D
Dilated Ureter 00 0+0O0 0.5 t 2.7 Oof o
Supernumerary Rib 9.3 177 9.9 184 12.2 + 180 16.3 £+ 20.3
Fused Rib 00 0.4 +£21 Oof o o0to
Misaligned 1.4 + 3.6 14 + 4.5 0.3 +1.6 0+0
Reduced Gssification:

Sternebrae 6.8 £8.1 5576 51 + 8.6 8.4 £ 14.5
Skull 3.3 +8.0 0.3+ 1.5 1.6 + 3.7 1.0 + 2.8
Total Variations 20.8 £ 21.2 17.6 £ 22.9 19.8 * 20.7 25.7 £ 27.9

Mal f or mati ons:

Exencephaly 0+0 Oof o Oof o 0.5 * 2.5(a)
Limb Flexure 1.9 £ 5.2 0.7 £ 2.6 of ¢ 00
Tot al Mal f or mat i ons: 1.9 + 5.2 0.7 + 2.6 of o 0.5 £ 25

a) Significantly different from controls at p<0.05 following arcsin

transformation of data and Tukey's t-test.
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ANALYTI CAL CHEM STRY NARRATI VE AND DATA FOR n- HEXANE
1. Test Material Receipt and Usage

n- Hexane, manufactured by Phillips Chem cal Conpany, was received from
Research Triangle Institute (RTlI), P.Q Box 12194, Research Triangle Park, NC
27709-9981. The test material for this study (RTlI Lot#H-222) was received on
5/ 19/ 86 and consi sted of two 55-gallon drunms containing ~102 gal |l ons of n-
hexane (ldentified as BNW Lot 51436-58).

The bul k chemical was stored in its original shipping container at ~65° in
a flammabl e storage cabi net and nai ntai ned under a bl anket of nitrogen. Al
transfers fromthe 55-gallon drumto the reservoir took place under a bl anket
of nitrogen to avoid the introduction of air into the bulk chem cal .
Approxi mately 12.5 kg of test material were required for each exposure day.
The usage of n-hexane for the nouse teratol ogy study is sunmarized in Table 1.

Table 1. Mouse Teratol ogy Study w th n-Hexane - Chem cal Usage

Exposure Period RIl rot# BNW Lot # Test Material Used
3/ 18/ 87 - 4/ 2/ 87 H 222 51436- 58 =194 kg
(Druns 1 & 2)

2. Bulk Chemical Analysis

Bul k chem cal anal ysis was perforned using infrared spectroscopy and gas
chr omat ography (Gc) for identity and purity deterninations. The gas
chr omat ogr aphi ¢ systemused for purity anal ysis enployed a 1.8m X 2mm gl ass
col um packed with 0. 1% SP-1000 on 80/100 Carbopack C. BNWLot 51436-58 was
anal yzed for bulk purity and found to be 99.2% pure relative to the frozen
reference materi al BNW51436-67- 2.

3. Vapor Concentration Mnitoring

A Hewl ett-Packard 5840 gas chromat ographi c system(enploying a 1/8" o.d. X
1.0 foot nickel colum packed with 1% SP-1000 on 60/80 nesh Car bopack B; oven
tenmperature was 120°C) was used to monitor ani mal exposures. This instrunent
was equi pped with an 8-port streamsel ect val ve and measured n- hexane in the
t hree exposed chanbers, the control chanber, the exposure room and the on-

i ne standard.

a. Calibration of the On-Li ne Chanber Mbnitor

The calibration of the on-Iine chanber nonitor was based on anal ysi s of
bubbl er grab sanples. Thus, the calibration of the on-line nonitor was tied
to gravinetrically prepared standard sol utions in dodecane through a second
directly calibrated GC which was of f-1ine. The anal ysis depended upon
quantitative preparation of gravinetric standards and careful grab sanpling.
The gravinetrically calibrated GC was used to nmeasure the quantity of n-hexane
col l ected fromexposure chanbers in dodecane filled bubblers. The
rel ati onshi p between the peak area observed with the on-line GC and the
concentration of n-hexane in the chamber was then defined using chanber
concentrations determned by the gravinmetrically calibrated GC



The anal ysi s of bubbl er grab sanpl es was performed using a HP 5830 or HP
5840 GCwith a2 or 4 mmid x 1.8 mglass colum packed with 3% Ov-17 on
100/120 nesh Supel coport. The tenperature programwas 40°C for 3 mnutes to
150°Cc for 10 mnutes at the rate of 15°C/minute. A set of three standards was
run for each anal ysis session. The concentration range of the standards
bracketed the concentration range of interest.

The calibration procedure required quantitatively prepared gravinetric
standards and carefully coll ected grab sanpl es of a measured vol unme. The
collection efficiency of a single bubbler was | ess than 100%, some hexane
broke through the primary bubbler. Breakthrough was typically 4-5%

Br eakt hr ough was neasured each tine bubbl ers were coll ected by acquiring back-
up bubbl ers for the high concentration chanber. The cal cul ati on for chanber
concentration by the grab sanpling method i ncl uded a breakt hrough correcti on.

b. Detection of Munitor Drift Using an On-Li ne Standard

An on-line standard was used to check instrunment drift throughout the
exposure day. The on-line standard was 1000 ppmn-hexane in nitrogen (MG
Industries Scientific Gases, 11705 South A ameda St., Los Angeles, CA). The
standard was checked before the start of any given exposure day, then
nmoni t ored every 8th sanpl e throughout the exposure period. The neasured
concentration for the standard had to be within *x10% of the assigned target
val ue before any exposure coul d begin w thout consultation with the Exposure
Control Task Leader. During the course of the exposure, if the on-line
standard was within 5% of the target value, no change in calibration was
required. |If the on-line standard was between 5% and 10%of its assigned
target, the calibration could be updated i nmedi ately by an Exposure or
Chemi stry Specialist. Such a correction was based upon the on-1ine standard.
If the cunul ative drift exceeded 15%, then the calibrati on was checked by
quantitative anal ysis of grab sanpl es.

c. Denonstration of Sensitivity and Specificity

The sensitivity of the GQC was estinmated fromthe decay profile for the
hi ghest concentrati on chanber. The mninumdetectable limt (MDL) was
estimated as 0.11 ppm A measure of chromat ographic specificity was defi ned
by determ nation of the analytes partition coefficient. The retention time of
met hane, assuned to be non-retained was 0.13 mn.; the retentiontine for n-
hexane was 1.55 mnutes. Thus, the partition ratio was about 11.0.

d. Precision, Linearity and Absol ute Recovery Eval uation

Precision for the on-l1ine GC was estimated from8 consecuti ve measur enent s
made on the 1000 ppmon-line certified standard using every active port on the
8 port streamselect valve; a 0.2%coefficient of variation (Cv) was observed
(all values fell within £3 ppmof the nean). Linearity of the on-line GC was
assured by calibrating the on-line GC against a gravinetrically calibrated GC
(al so see comrents in the "Calibration of the On-Line Chanber Monitor"
section). This was acconplished by anal yzi ng a series of bubbler grab
sanpl es acqui red duri ng exposure generation and then inpl enenting the
appropriate on-line GC calibration curve in the data acquisition and control
system

Achi everrent of linearity for the on-1ine nonitor was therefore dependent
upon defining a linear nethod for anal ysis of bubbler sanples. The
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calibration curve for this anal ysis showed good linearity over an extended
range. Routine anal ysis of bubblers was perforned using mdrange, high and
low | evel standards in order to assure linearity.

4. n-Hexane Degradati on Studies
a. n-Hexane Stability in the Reservoir

Under the storage and generation conditions enpl oyed, deconposition of n-
hexane was not anticipated. Prestart tests to confirmtest material stability
i ncl uded anal ysis of an aged reservoir sanple. n-Hexane (BNW Lot 50846- 39)
was placed in the reservoir for generation of chanber atnospheres. A the end
of 5 days, an aliquot of the test material was renmoved fromthe reservoir.

I nfrared spectroscopy and gas chromat ography were used for identity and purity
determinations. The bulk purity of the aged reservoir sanpl e was 99. 1%
relative to the reference materi al

b. n-Hexane Degradation i n Exposure Chanbers

St udi es of the degradation of n-hexane i n the exposure chanbers (with
ani mal s) were conducted on 3/28/87. No evidence of inpurities or degradation
products was found. n-Hexane, BNWLot 51436-58, was the source of the test
material. During exposure, sanples of chanber atnospheres fromthe 5000 porn
and the 200 prn chanbers were taken by pulling a neasured vol unme of gas
t hrough st andard gas-sanpling charcoal tubes. The sanple size was adjusted to
provi de adequate sensitivity to detect inpurities. Duplicate charcoal sanples
were taken at 4.6 and 27.6 liter collection volumes for the 5000 prn and 200
prn chanbers. The charcoal tubes were desorbed using carbon disulfide. The
QC conditions are sunmari zed on the attached sanpl e chr onmat ogr ans.

Br eakt hr ough was measured for each sanpl e | evel and volune. Less than 5%
br eakt hrough of total sanple was observed for the 4.6 and 27.6 liter sanples
fromthe 5000 porn and 200 pon chanbers. These determ nations were nade by
anal ysis of the secondary charcoal bed within the tubes.
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BULK CHEMICAL REANALYSIS

COMPOUND: n-HEXANE

CAS# 110-54-3

LOT# Phillips lot# H-222(BNW#51436-58-1)
APPEARANCE: Clear liquid

RECH PT DATE: 5/19/86

ANALY SISPERIOD: Subsequent

STORAGE TEMPERATURE: RoomTemperature

SAMPLE SUBMITTAL DATE: 3/5/87

SAMPLE ANALYSISDATE: 3/5,6/87

ANALY SISPROCEDURE: Method #@B-AC-3A15-00
NOTEBOOK REFERENCE: BNW 51436-85

ASSAY: Gas chromatography using a1.8m x 2mm glass column packed with 0.1%

SP-1000 on 801100 Carbopack C
Instrument: HP 5830A
RESULTS: % Puritv
Date Bul k
3/87 ReferenceMaterial  RRF 0.5367
RSD + 2.078
(BNW 51436-67-2)
Test Materia RRF 0.5326
RSD + 1.41%
(BNW 51436-58-1)
Relative % Puritv
99.2

Retention Time of n-Hexane -2.5 minutes.
Retention Ti ne of Internal Sandard —6.9 minutes.

Test material sample was takenfrom drum BNW 51436-58- |

ASSAY: Gas chromatography using a 1.8m x 2mm glass column packed with 0.1 %
SP-1000 on 80/100 Carbopack C

Insrumens HP 5830A

RESULTS: JImpuritv Profile
Arez %
Reference Test

~RT Marena! arerial
8.26 0.351 0.351
10.35 0.0735 0.076
10.93 0.004 0.004
11.33 0.003 0.003
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A major pesk of 99.578 areawas observed at aretention time of
-12.6 minutes for both the reference and test material. Both the
reference and test materials showed 4 impurity peaks, all 2 0.0038.

CONCLUSIONS: The basis of the analysisis quantitation of the major component of the bulk

chemical by GC major peak comparison to afrozen reference material. Gas
chromatography shows four impurity peakssimilarin RT and Area % all 2
0.003%. Gas Chromatography also shows the test material to have a Relative
Purity of 99.28 by arearatio of aninternal standard.

Signature of Technician__ S . . '&MMA‘K Date,_ «/-8-87

g
Signature of Chemist; Q@J\Qﬂk@t’\%‘ Date: U / %/ %7




;78 %0 Subsequent Purity Anal ysis of n- Hexane
ise 232 Method:  @B-AC-3A15-20
e i3 Column: 1.8 m x 2 mm I.D. glass,
a - 0.1% SP-1000 on 80/100 Carbopack C
BNW 51436- 80
GC: HP5840
# Test Material: BNW51436-58-1
27.6 Reference Material: BNW 51436-67-2
4.4
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TINEL s.e | nPuri ty Profile of n-Hexane
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Studi es of the degradati on on hexane in the exposure chanbers were conduct ed
for the test run performed on March 28, 1987 Test material BNW Lot Nb.
51436-58 was used as the source of test material. The bulk purity using gas

chromat ography by maj or peak conpari son was approxi mately 99. 25

Sanpl es were taken fromthe high (5000 ppm) and | ow (200 ppm) chanbers were
taken with animals present by pulling a neasured vol ume of gas through
standard gas sanpling charcoal tubes. Sanple size was adjusted to provide
adequate sensitivity for inpurities. Sanple size was 4.6 liters for the 5000
ppm chanber and 27.6 liters for the 200 ppmchanber. Breakthrough was
neasured and found to be less than 5%for the 5000 ppmand 200 ppm sanpl es by
anal ysi s of the secondary charcoal bed within the tubes. W assume that good
trapping efficiency for inpurities and degradati on products will be achi eved
when good trapping efficiency is observed for hexane. Conparison of a hexane
sanpl e with a hexane sanpl e desorbed fromcharcoal shows a good recovery ratio
(-100% . The charcoal was transferred to GC autesampler Vials and desorbed

using carbon disulfide with approximately 1 minute of ultrasound treatment.

Samples Were anzlyzed uUsing an HP5890 chromat ographi c systemw th a pe-5, 30 m
X 0.52 mm ID, 1.5 mcron £iim t hi ckness, fused silica megabore col umm and a
tenperature programef 35°c for 5 minutes to 250°c for 5 ninutes at a rate of

20°C/minute.

Conposi tion of Degradation Sanples by GC arez %

Bul k Hexane
~RPT (minutes)_low Chamhe~ Bigh Chamber on Charecoal Igepsicy
2.2 - 0.20 0,12 unknown
2.¢ 99.58 8g.51 04. 50 n- hexane
2.8 0.41 0.38 0. 39 unknown
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An additional peak | ess than 0.004 % of total observed peak areas was
observed for the high and | ow chanber charcoal sanples at 14.5 m nutes.

Thi s study shows no evi dence for deconposition products exceedi ng 0.004% of
t he hexane concentration in the high and | ow chanbers. The impurities at
-2.2 and -2.8 minutes were found in equival ent amounts in a standard of bul k
test material prepared with charcoal. Thus, these inpurities are not forned
by deconposition in the generator or chanber. The unknown peaks are

probabl y ot her hexane i soners.

Technical Specialist: _ ¥ 4\ dxo oo, Date: alez

\ ~
Cheni st : Q@ w\,&l\«%’if Date: 5/3 (%7

A.9



BULK CHEMICAL REANALYSIS

COMPOUND:
CAS#

LOTz

APPEARANCE:

RECETPT DATE:

ANALYSIS P=RIOD:
STORAGE TEMPERATURE:
SAMPLE SUBMITTAL DATE:
SAMPLE ANALYSIS DATZ:
ANALYSIS PROCZDURE:
NOTEBOOX RETERENCE:

DIENTIIY: Infzred spectose

n-EZXANZ
110-5%3
Philiips Jo*
Clear biguid
5/19/86
Room Termperanure
6/6/86

/6,10/86
Mzhod £08-AC-3A15-8D
BNW 51£36-70

TY mm-

H-Z22BNWE51236-58-1&2)

o o

p rsing @ Nicoier I 1-IR 60SX with dm=m Nl
2nd 0.1mm space
FESULTS:  Thesspesmz wes similer o et fousd iz previons 3NW znzlvsis,

Cadopack c

€07100

Jmgmrmane TP
bl py

- —

SCLT

TN

b Sulx
-_—rox —

{1

I
e

-

rarTerense
ILletsace

6/86
Test Mawemz!
ENW S
Reigtve G Purry
98.4

Tirme

dadoow

s=nu0n

Gas cimezmziogzzhy using 2 2 LBz

Mare=2i
EBNW 50848-145-

of a-HBexane -

Reiennon Time of Imraens!

f— x 4=— glzcs
- — - -———
FRZ0.5429 =S

3)

1436-58-1)

[ 9]

: o .
2 o0 Internz! S=2=< - 7.0 minutss.
- - 1 - Y
22vs wre CoisomC = ~ 1.5 and 2.0 minutes

M"IOI Impuminy peais were

Test matenal sampie was rien fom éum L

I windows

coivmzz packed win Q16 S7-17



CONCLUSIONS:

Tzs basis Of the analysis is quandation Of the mzjor component of the bulk chemical
by GC =zjor peak compazison t0 2 frozen reference mawemial S 0mzfzmence maresiz]
was proviced. 5 x 10 ! pordons Of n-hexane were piaced in glass sepum vials,
sezisd with ==fon lined sepw and stored fFozen for use as refeceancs mziemals in
fumese 2maiyses, Infared specTz was obwzined between 4000cm-1 and 600cm-1. Tas
specTz was sirmiiar 10 that proviced by MR1.
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APPENDIX B

EXPOSURE NARRATIVE AND DATA

FOR N-HEXANE






ANIMAL EXPOSURE CHAMBER

The Battelle-designed inhalation exposure chamber (commercially
available from Harford Systems/Lab Products, Inc., Aberdeen, MD) ws used for
the inhalation exposures. The 2.3 m3 (1.7 m3 active mixing volume) stainless
steel chamber contained three levels of caging, each level split into two
offset tiers (Figure B.l). The drawer-like stainless steel cage units
comprised individual animal cages, feed troughs and automatic watering.
Stainless steel catch pans for the collection of urine and feces were
suspended below each cage unit.

The catch pans, which remained in the chamber during exposure, were
designed to aid in mixing to maintain uniform concentrations of aerosol, dust
or vapors throughout the chamber. Incoming air was HEPA and charcoal
filtered before addition of the test article. Incoming air containing a
uniform mixture of the test article was diverted to flow along the inner
surfaces of the chamber. A portion of the flow was "peeled off" by each
catch pan thus creating mixing eddies. Exhaust from each tier was cleared
through the space between the tiers.

EXPOSURE SUITE _SYSTEM DESCRIPTIION

The hexane exposures were conducted using an automated data acquisition
and control system in an exposure suite (Figures B.2 and B.3). This system
monitored and controlled the basic inhalation test system functions including
chamber air flow, vacuum, temperature and relative humidity and test chemical
concentration. The system computers, printers, magnetic data storage
devices, interface equipment, and monitoring instruments were located in a
central control room and interfaced with monitoring and control elements in
three exposure rooms. All data acquisition and control originated from an
executive computer which controlled a multiplexing interface system. All
experimental protocols related to data acquisition and control resided in
this computer and were entered into software tables accessed by menus.

Data from each exposure were stored in the exposure control center on
separate micro-floppy diskettes. Data and comments from each exposure room
were printed on separate printers. Data were printed and stored immediately
upon completion of the measurement. At the end of the 24 hour period, the
daily data were analyzed and summary and data outlier reports were printed.

A dual point alarm system with user defined set points was available for
each parameter measured. Action taken upon alarm depended on the cause and
severity of the alarm and ranges from audio/visual alert to automatic shutoff
of the exposure generator. Alarm conditions which may have been a threat to
the health of the animals alerted a building power operator who was on duty
24 hours per day.

B.1
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Tenperature was neasured with an accuracy of approximately + 0.5°F by
Resi st ance Tenperature Devices (RTD's) |ocated at the measurenment site. The
RTD's Wwere nultiplexed to a digital thernometer which was interfaced to the
conputer. Chanber tenperature was controlled primarily by controlling the
tenperature of the room housi ng the chanbers.

Relative humdity (RH) was cal culated with an accuracy of approxi mately
t 6% Dby pulling a sanple fromthe measurenent |ocation through a Tefl on@ tube
into a dewpoint hygroneter located in the control center. Measurenents were
made fromdifferent |ocations by a val ving systemwhich nultipl exed t he tubes
to the hygrometer. Percent RH was cal cul ated by the executive conputer from
tenperature and dewpoint measurenents. Chanber %RH was mai ntai ned by a
"wet/dry" air source supplied to each chanber. The ratio of "wet"” to "dry"
air, determined by a conputer controlled mxing val ve, deterni ned the chanber
%RH.

Chanber air fl ow was calculated with an accuracy of approximately + 15
liters/min by measurenent of the pressure drop across calibrated orifices
located at the inlet and exhaust of each chanber. The desired floworifice
was attached by neans of a multipl exed val ve systemto a calibrated pressure
transducer located in the control center. Small |eaks in the chanbers could
be detected by conparison of the neasurenent of inlet floww th that of the
exhaust. Flow was nai ntai ned by a conputer controlled punp in the exhaust
l'ine of each chanber.

Chanber vacuum relative to the control center, was neasured with an
accuracy of approxinmately £ 0.2 cmH20 using the sane pressure transducer
syst em whi ch neasured chanber air flows. Chanber vacuum was mai ntai ned at
approxi mately (-)1" Hpo prinarily by inlet resistance provided by the HEPA

and charcoal filters.
HEXANE GENERATION SYSTEM

A schenati c di agram of the Hexane generation and delivery systemis
shown in Figure B.4. Mst of the generator was housed in a vented cabi net
located in the Suite Control Center. The cabinet was vented to the buil di ng
exhaust. The hexane to be vaporized was contained in a 19 liter stainless
steel reservoir. This reservoir was filled daily fromthe origi nal shipping
contai ner by the foll owi ng met hod whi ch was desi gned t o prevent expl osion
during transfer. Al oxygen in the reservoir was displaced wi th nitrogen
through a purge port. The nitrogen pressure in the shipping container forced
hexane through a filter and into the reservoir. The reservoir was on an
electronic scale during filling so that the correct |level was readily
obtained. Al metal containers were grounded. The filled reservoir was then
transferred and installed into the generator cabinet.

Duri ng exposure the hexane was punped fromthe reservoir through a
stai nl ess steel eductor tube and delivery tubes to vaporizers |ocated at the
fresh air inlet of each ani mal exposure chanber. Stable mcronetering punps
with adjustable drift-free punp rates ranging fromless than 1 x 10-3 to
greater than 20 ml per mnute were used.
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The vaporizer (Figure B.4) conprised a stainless steel cylinder covered
with a glass fiber wick fromwhich the liquid was vaporized. The w ck could
be easily and i nexpensively replaced if residue buil dup occurred. An 80-watt
heater and a tenperature sensing el ement were incorporated within the
cylinder and connected to a renotely | ocated tenperature controller. A
second tenperature nonitor was i ncorporated in the vaporizer allow ng the
operating tenperature to be recorded by the autonmated data acquisition
system The operating tenperature of the vaporizer was nai ntai ned bel ow 50°C
(the boiling point of hexane is about 70°C). The cylindrical vaporizer was
positioned in the fresh air duct leading directly to the inlet of the
exposur e chanber.

A cl ear Teflon® tube of neasured vol une, preceded by a three-way val ve
was attached downstreamof the punp to facilitate neasurement of the flow
rate of the vapor generator. Measurenent was acconpl i shed by norentarily
switching the three-way valve fromthe run positionto the test position. A
snal| bubble of air was pulled by the punp fromthe cabi net through the valve
and into the clear tube. The progress of this bubble fromone end of the
tube to the other (calibrated volune) was tined with a stop watch. Flowrate
was cal cul ated by dividing the volume by the tine. The concentrationin the
exposur e chanber could be cal culated fromthe fl ow measurenents of |iquid and
dilution air and was used as a check on chanber concentrations in addition to
GC measur enent s.

Al'l generation equi prment which came in contact with the hexane was
stainl ess-steel, Teflon@ or viton®. Al equi pnent contained in the vented
gener at or cabi net was expl osi on proof.

The exposure suite data acquisition and control conputer automatically
control l ed the concentration of hexane in the ani mal exposure chanbers by
adjusting the flowrate of dilution air through the chanber over a narrowy
limted flowrange. This was acconplished by adjusting the dilution air flow
punp whi ch was nmounted in the exhaust duct of the chanber. This air-
mul tiplier-type punp was controlled by adjusting the control air pressure by
a conputer-controlled notor attached to the air pressure regul ator.

Adj ustments were made to the air flowonly if the concentrati on was
beyond the Non-Oritical Limt (£ 10%of target concentration). The
concentration adjustrment was limted to assure that the chanber dilution air
fl ow was not adjusted beyond the non-critical flowlimts (12 to 18 air
changes per hour). If the allowed adjustnent was not sufficient to bring the
concentration back into the desired operati ng range, the conputer nmade the
maxi mum adj ust nent possible within the flowlimts, then set the al armand
indicated to the operator that a manual adjustnment of the generation system
had to be nade.
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The following conditions for alarms and concentration adjustments were

applied:

Concentration

Concentration

Concentration

Concentration

< Target + 10%and = Target - 10%
No action necessary

> Target + 10% and < Target + 20%
or
< Target - 10% and 2 Target - 20%

Set no alarms.

Adjust chamber air flow rate to bring concentration
as close to target as possible within air flow
limits (12 to 18 air changes per hour).

> Target + 20%and < Target + 30%
or
< Target - 20% and = Target - 30%

Set audible alarm in control room and exposure
room. |f after normal working hours or if weekend,
also set power operator alarm. Adjust chamber air
flow rate to bring concentration as close to target
as possible within air flow limits (12 to 18 air
changes per hour).

> Target + 30%

Turn off all generators.

Set audible alarm in control room and exposure
room. |f after normal working hours or if weekend,
also set power operator alarm. Make no adjustment
of chamber air flow.

Concentration < Target - 30%

Set audible alarm in control room and exposure room.
If after normal working hours or if weekend, also
set power operator alarm. Make no adjustment of
chamber air flow.



The following figure displays the above described alarms and the
corresponding reactions:

1 Alarm
' Turn off all generators
[ No Flow Adjustment

........... TARGET+30%, ............\.
Alarm
Flow adjusment
TARGET + 20% )
No alarm
Flow adjugment
_____ TARGETAHI®G - - - - - -
OPERATING
TARGET RANGE
CONCENTRATION No alarms
No adjusments
vee e e JARGET IO 0 .
No darm
Flow adjugment
TARGET - 2006
Alarm
Flow adjusment
TARGET - 30% )

Alarm
i+ No Flow Adjusment

The time (Tg9), following the start of generation, for the concentration
to build up to 90%of the final stable concentration in the chamber and the
time (T19), following the stop of generation for the vapor concentration to
decay to 10%of the stable concentration were determined before animals were
placed in the chambers. The resulting curves for all chambers are shown in
Figure B.5. The value of Tg9g was found to range from approximately 7 to 9
minutes. At a chamber air flow rate of 15 air changes per hour, the
theoretical value for Tgg is approximately 11 minutes. A Tgg of 12 minutes
was chosen for this study. The value of Tig also ranged from 7 to 9 minutes.

The buildup and decay of concentration with animals in the all chambers
were checked during the first week of the study (Figure B.5). The values of
Tgg ranged from 8 to 9 minutes. The decay time, Tig with animals present

ranged between 7 and 9 minutes.
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YAPOR CONCENTRATION UNIFORMITY JIN CHAMBERS

Uniformty of vapor concentration in the exposure chanbers was neasured
prior to the start of and once during the study. The vapor concentration was
measured using the on-line GC wth the autonmatic 8-port sanpl e val ve di sabl ed
to allow continuous nonitoring froma single input line. Prior to animal
| oadi ng, 12 chanber positions (two positions, one in front and one i n back,
for each of the six possible aninmal cage unit positions per chanber) were
measured. The second set of gas concentration measurenents was taken from
the front and back positions of the chanber only where cage units contai ned
ani mal s.

The sanpl e point was just above and about 10 cmin fromthe front or
back center of each cage unit. The uniformty data for each chanber during
prestart testing and after aninals were in place in the chanbers are
summari zed in Table B.1. UWnifornty in all chanbers was found to be
acceptable. To provide easier interpretation of the results, the
concentration readi ngs at each port is al so expressed as a percentage of the
mean neasurenent at all ports measured. The possible variation of chem cal
concentrati on nmeasured fromone sanpl e port to another during the chanber
bal ance procedure is terned the Total Port variablility (TPV). Three factors
contribute to the TPV. The first, the Between Port Variablitiy (BPV),
represents the variation of chemcal distribution within the chanber. This
factor is of interest because it is the nmeasure of the unifornmty of
distribution of the chemcal in the chanber. The second factor, the Wthin
Port Variability (wpv), represents the fluctuati on of the average chem cal
concentration within the chanber during the time the uniformty neasurenents
are nmade. The third is the variability of the neasurenment instrunent itself.

TABLE B.1. Teratol ogy Study of Hexane in Mce - Summary of Chanber
Uniformty Data (btai ned Before Exposure (Prestart) and During
Exposure (Poststart).

TPV (%RSD) WPV (%RSD) BPV (3RSD)

Chamber Prestart Poststart = Prestart
200 ppm 1.0 0.2 1.1 0.3 0.0 0.0
1000 ppm 1.2 0.3 1.0 0.4 0.7 0.0
5000 ppm 0.6 0.5 0.4 0.1 0.4 0.4

“ham Unif , ..

WPV < 5% RSD

BPV < 5% RSD

TPV < 7% RSD



ENVIRONMENTIAL DATA DURING EXPOSURE

Summations of chamber flow, temperature and relative humidity data for
the study are shown in Table B.2. This table includes the mean, standard
deviation, mean expressed as a percentage of the target, the percent relative
standard deviation (SD/Mean), maximum, minimum readings, number of readings
and the percent of readings for which the value was within the specified
operating range.

The mean value of temperature in all chambers for the entire study were
between 72.8 and 76.3°F, all within the specified |imits of 72 to 78°F.
Temperature extremes ranged from 69.7 to 78.1°. The percent of temperature
readings within the operating range for all chambers except Hold 1 were
greater than 90%.

The mean values of relative humidity in all chambers for the study were
between 47.6 and 52.1%, all within the specified limits of 40 to 70%.
Relative humidity extremes (considering all chambers) ranged from 29 to 77%.
The control chamber and 200 ppmn chamber had 88%of readings within operating
range, while the remaining chambers were above the 90% target for readings
within operating range. Relative humidity in all chambers was generally
lower than normal due to the extremely dry weather during this time of year.

The mean values of chamber flow in all chambers for the study were
between 14.6 and 16.4 M (1 CFM = 1 air change per hour), all within the
specified limits of 12 to 18 CFM. Flow extremes (considering al |l chambers)
ranged from 13.5 to 17.1 CFM; all readings were within normal operating
limits.

A complete summary of the daily chamber environmental data and notations
on any readings which exceeded critical limits can be found later in this
Appendix.

EXPOSURE DATA

Summaries of the concentration data for all chambers and the exposure
room are included in Table B.3. The daily mean concentrations for all
chambers were within 7% of the target concentrations (the daily protocol
required the daily means to be within *10% of the target concentrations)
except for the first day of exposure in the 200 pom chamber. A delay in
reaching T90 caused the daily mean for this chamber to be 83%of target.
Standard deviations were outside the 10%protocol-defined limits on 2 days
for the 200 ppm chamber, 1 day for the 1000 popm chambers and 2 days for the
5000 ppm chamber. The percent of concentration readings within the operating
range for the 200 ppm chamber was 94%, the other chambers were greater than
99%.

A complete discussion of all concentration excursions is included.
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TABLE B.2., I nhal ati on Teratology Study of n-Hexane in M ce--Summati on of
Envi ronnental Data for the Peri od Wen Animals were Housed in

t he Exposure Chanbers.

Target Chamber
Cnnn._(.npm)_ Mean+ SD
72.8+0.8
HoId 11 73.3%L5
200 76.3M 8
1000 76.2+0.8
5000 74.339.9
Target Chambe
Cang._mm)_ Mean £ SD
52.1492
HoId 11 49.3+5.9
200 47.6%7.2
1000 48.5+7.5
5000 50.2+7.7
Target Chamber
C&nunnm)_ Mean+ SD
149+02
Hi dil 14.640.1
200 16.430.8
1000 15.5M 2
5000 15.3+0.2

Dates Used for Analysis: 3/ 18/ 874/ 2/ 8&xcept 1 3/17/ 8% 3/ 21/ 87.

Per cent of

Temperature (°F)
Acceptable Range= 72 to 78 °F

Number of

Ia:ge:_%RSDMmmumemmumS.amnlss_

101+1%
98+2%
102+1%
102+1%
99£1%

Relative Humidity (% RH)
AcceptableRange= 40 to 70 % RH

Per cent of

74.9
7.4
81
81
0.6

71_2
a7
732
75

37
122
121
ivil

Number of

Im_%RSDMammumemmumS.amnlﬁs_

95+18%
90+12%
87£15%
88f 16%
91+15%

Per cent of
-+
99+1%
97+0%
109+5%
103+1%
102+1%

58
63
65
70

Air Flow (CFM)
Acceptable Range= 12 to 18 CFM

14.7
171
161
158

38
29
31
32

14.6
145
135
152
149

35
116
15
115

Number of

MammummemnmSnanes_

36
118
118
118

Accept abl e Ranges Are Al so Shown

% Samples
inRange
100
86
99
99
98

% Samples
inRange
88
94
88
90
90

% Samples
inRange
100
100
100
100
100



TABLE B .3 Inhalation Teratology Study of n-Hexane in Mice---Summation of
Concentration Data. Acceptable Range Is Also Shown

Concentration (PPM)
AcceptableRange = Target + 10%

Target Percent Number  Numbe % Samples
Conc. (ppm)  Mean+SD Target+RSD  Maximum Mni num Sampls:s. In_Rana: _inRange
Room 0.00£0.02 04 0 *683 *100
0 0.00+0.00 —_— 0 0 1 *681 *100
Hold 1 0.00+0.00 0 0 166 *166 *100
200 203+20.9 101+10% 201 0 665 624 A
1000 102053 102+5% 1260 201 664 656 99
5000 50504267 101+5% 5670 5 663 667 99
St Gas 10303 103+0% 1040 1010 682 682 100

* Samples vith concentration less than 4 pom

Dates Used for Analysis:3/18/87 - 4/2/87except 1 3/18/87- 3/21/87.



ily Suwation far Hexane - {87 (Mice) From 18 Nar 1987 through 2 fpr 1967

Sumary Jata for: Hexane - (0 PP/Concentration 0,00€+0 to 1,00E+0
lats Mean Zlaroct StdDey ZRD Maximum Minimum L Nin INin
18 Mar 1907  §.00E«0 0X  0.000E+0 X 0.0000 0.00E+0 <] 43, 1002
19 Xar 1987 0.00€+0 0r  0.000E+0 X 0.00E+0  0.00€¢D 41 n 100X
20 Mar 1987  0.00E+0 0z 0.000€+0 02 0.00E+  0.00E+0 3. 3. 1002
21 Mar 1987  0.00E+0 o 0.000e+0 OX  0.00E+0  0.00E+0 45, %. 1002
22 Mar 1987 0.00E+0 X 0.000E:0 O 0.00£+0  0.00E¢0 0. 40. 1002
23 Mar 1907  0.00E+0 X 0.000€+8 O 0.00E+0  0.00E+0 . v 1002
24 far 1987 0.00E+0 0t 0.000E+0 ° 02 0,006+ 0.00EeD 4, 4, 1002
25 Mar 1987  0.00E+0 0¢  0.000€+0 02 0.00E+6  0.00E+0 43, 4, 1002
26 Mar 1907  0.00E+0 X 0.000E+0 DX 0.00E+0  0.00€+0 2 v 1002
27 Mar 1987 0,00E40 X 0.000E+0 Of  0.00£+0  0.00E+0 P R 100X
28 Har 1987 0.00E+0 & 0.000E+0 X 0.00640  0.00£+0 4, 15, 1002
29 Mar 1987  0.00E+0 X 0.000€+0 OX  0.00£+0  0.00E¢0 4. 1. 1002
30 Mar 1987  0.00E+D O 0.000€+0 X 0,00E+0  0.00£+0 i3 4. 1002
31 Mar 1987  0.00E+D O 0.000€+0 OX  0.00E+8  0.00€+0 44, 4 1002
1 Rpr 1987  0.00€+0 X 0.000E+0 0 0.00E+0  0.0CE+D M, 94 1002
2 %or 1967  0.00E¢0 0r  0.000E+0 X 0.00E+0  0.00£+0 45, 15, 1062
Summary
Hexane = |IRT (Mice)
Hexane - 8 PPM
Mean & 'Standard Deviation
From 18 Mar 1987 through 2 Apr 1987
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Oaily Summation for Hexane - IRT (Mice) From 18 Mar 1987 through 21 Mar 1987
Swwary Data for: Hoxane = HOLD B1/Concentration

0.00£+0 to 1,00E+0

Conceotrotion (ppm)

Qate Hean | farget Std Qv 2890 Maximun Minimus ¥ Nin I81n
18 Mar 1907 0.006+0 K 000060 02 000640 0.00E0 43 8 m
19Mar 1987 00060 X 000060 02 00060 0000 11 oo
20 Mar 1987 0.00E+0 o 0.000040 X 0.00E40  0.0060 37 7o
Zttar 1987 0.00£+0 07  0.000(+0 02 000640 0.000 4. 4,100
Sumary

Hexane — IRT (Mice)

Hexane - HOLD #1

Mean & Standard Deviation
From 18 Mar 1987 through 21 Mar 1987

h & Std Dev




laily Sumnsticn for Yexane - IRT (Mice)

Suwary Data for: Hexane =

From 18 Mar 1987 through 2 Ror 1987
200 PPM/Concentration

1.808+2 to 2.20E42

Date Hean ! Targst  Std Ceu X RSD  Maximws  Hinimun N ¥in IHin
18 tar 1087 166642 837 S.6140e1 34X 2,092 0.00E+0 i) 8, 51
19Mar 1987 1.9E+2 987  1.867EM 108 26042 1.69E2 i %, 71X
WMar 1987 20462 1070 ZIZ4EM 103 L91Ee2 1532 1 B 80z
Aty 1987 1962 9Br 1113 82 2162 18162 . 13 100
2 Mar 1987 2.00E¢2 1042 1.4%4E1 71 215E2 1.16E%2 4, 0 m
Blor 197 204642 102% 3354640 21 LISER2 1,992 11, 4, 100
21 Mar 1987 204642 1028 2.55%E+0 11 2062 1.95E%2 1, . 100
%5 Nar 1987 202642 1017 1.635E+1 B0 207 1.00Ee2 4, Q 91
Mtla 1967 20442 1020 1.486E+0 12 20742 2.006¢2 4, . 1002
lar 1987 211E¢2 1052 3.176E40 2 LMER 198642 8. 4, 10
8 har 1067 207642 103X 2,392 1 LU 20402 n o100
Mtla 1987 2042 1021 LSWEM 1T L1AR 4,23 e} 2,
30 tar 1987 205642 1031 1.200640 11 2002 20062 40, 9, 100
3 Mar 1087 208642 1048 9.251E-1 O 210642 2.06E¢2 1 /i1
1fpr 1987 2.096+2 1041 1.3410+0 11 21302 20662 @, o 00
2 for 1987 207642 104%  3.191E+B 2 20662 20362 8, 8 1000
Summary 20042 101T 2090610 103 29162 DOOESD 665, 624,
Hexane = IRT (Mice)
Hexane - 288 PPM
Mean & Standard Deviation
From 18 Mar 1987 through 2 Apr 1987
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laily Summaticn For Hexane - IRT (Mice)
1000 PPM/Concentration

Swuwary lata for; Hexane -

From 18 Mar 1987 throuch 2 Spr 1007

9.00E+2 to 1.10E+3

Jate Mean T Target StdDev ¥ RO Maximum Minimum N Nin INin
18 Mar 1087 1,056+3 1052 1047042 10% 12663 4.18+2 0 0, %
19 Mar 1987 105643 1050 7.018E+0 1% 106643 1.01E43 1, . 1
Wila 187 10263 1020 7.658E4 MOLIEE 6TIER k] 5w
2ila 1997 10463 1040 5.087E+0 @ 10SE3 1,03E43 R VT 14
2ila 1987 1.03E+3 1030 1.322E42 13% 1.06E+3  2.01€+2 1 Q0 98%
23 Mar 1087 1.026+3 1028 7.565E+(0 1% 1.08643  1.0IE+3 12, L1
Hila 1987 102643 1020 4209640 0 0r 10243 1.0IEe3 f L1002
25 Mar 1087 1.00E43 1007  S.327€+0 11 1.0IE3  9.88E%2 i} 4 1o
26 Mar 1987 1.00643 1008 6.548E+0 1% 1013 97702 41, &, 100
27 Mar 1987 1.01£43 101X 1.682041 Db 1.03E43  9.70E+2 41, 4 1002
B Har 1997 LOIES3 1010 6192640 10 10303 90,9202 7 L 1o
29 Mar 1987 991642 991 502164 56 1023 6,792 4a, 2, 9%
Pila 1987 9.83E+2 982 5.760€ 8 102043 6,278 i) ] 144
3 Mar 1987 102643 102%  5.220640 1% 1.03E3  1.00(43 4, L 10
[ fpr 1087 1OIESZ 103 6.7IED 11 104643 1.00E43 f 2. 1002
2for 1987 1.03E¢3 1033 1.695EH 2 1.05E3 9,742 43, 81001
Suwary 102643 1028 5.31004 5 1.26E3 2002 GG 656. 991
|
Hexane = IRT (Mice)
Hexane -~ 1088 PPM
Mean & Standard Deviation
From 18 Mar 1987 through 2 Rpr 1987
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Daily Summation Tor Hsxane = IRT (Mice)

Sumary Oata for: Hexane -

frea 18 Mar 1987 through 2 Spr 1947
5000 PPM/Concentration

4.50E+43 to 5.50E+3

late Mean I larget Std Ow 2 PRS0 Maximus  Minimum b Hia I8in
18 far 1987 S.ME43 1028 S.766E¢1 18 52363 50243 @, 0100
19 Mar 1087 S.07€+3 1012 7.356E 11 52563 4TS 1. a, 00
20 Mar 1987 5.00603  100%  6.619E+2 130 5.67043 120043 3 3L 921
20 Mar 1987 0643 1028 3.681EM 18 SI7E43 5023 ) 13
2 Mar 1987 4.98E+3 1002 7.978E+2 16X S.18E+3  4.63Ee0 1. 0, 98%
23 Mar 1987 S.00E3  102%  2.924E41 11 506643 5.04643 1. 2, 100
21Par 1987 S.14E+3 1031 2.965E 11 S.20043  5.08643 4, 7 11114
25 Har 1917 S.6E43 1031 3317 1% 5.21643 508643 2, o 1
2% Mar 1087 S.14E¢3  103r 4,466+ 1 S.203 49343 4 a1
27 Kar 1987 4.98E+3 1007 3,475+ 11 505643 491643 4 4, 100
BMar 1987 4.96E+3  99% 4,561 1t OS.073 478043 1, 2, 1002
9Rr 1987 49143 987  B.141E O 5.0 445043 e} i) 98%
30 Mar 1987 4.94E+3  99% 1,009+ 2 5.05E:3  4.38E43 2 B M
31 flar 1987 G.09E+3  102%  2.587E 11 514043 504643 Q. 2, 1M
1hpr 1087 5,123 108 33176 11 518043 501643 ) 2. 100
2 fipr 1087 4.9%+3 1008 8.592F+1 M 5,186+ 4.07F+3 3 4, 1
Swmary S.OSE43  101%  2.666E+2 58 S.670+3 46340 663, 887, 9%
Hexane — IRT (Mice)
Hexane - 5000 PPM
Mean & Standard Deviation
From 18 Mar 1987 through 2 Rpr 1987
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Daily Sumation For Hewane - IRT (Mice)  Fron 19 Mar 1997 through 7 fpr 1997

Sumary [ata for: Hexane - Roon/Concentration 0,00E+0 to 1.00E+0
Qate Mesn Y larget StdOew Y PSD Maximum  Minisum N N in I 8in
18 Mar 1987  0.00E+0 0f  0.000£+0 0x 0.00e+0  0.00€+0 4. 4, 1002
19 Mar 1987 0.00€+0 02  0.000£+0 0r 0.00€+0  0.00E+0 LI 4, 1002
20 Mar 1987  0.00E+0 0x  0.000€+0 0x  0.00e+0  0.00€+0 8. 3. 1002
21 Mar 1987  0.00€+0 02  0.000E+0 0x  0.00£+0  0.00E+0 4, 4, 1002
22 Mar 1987 0.00£+0 02 0.000E+0 0x  0.00e+0  0.00€+0 40, 44, 1002
23 Mar 1987  0.00E+0 02 0.000E+0 0r 0.00£+0  0.00E+8 42. . 1002
24 Mar 1987 0.00€+ 00 0.0006+0 " 0r 0.00e+0  0.00E«D 4. 4. 1002
25 Mar 1987  0.00E+0 0r  0.000E+0 02 0.00E+0  0.00E+0 44, 44, 1002
26 Mar 1987 0.00E+0 0r  0.000c+68 0x 0.00e+0  0.00E+0 4. 42 1002
27 Mar 1987 0.00E+0 02 0.000£+0 0t 0.00£+0  0.00€:0 42, 42, 1001
28 Mar 1987  0.00E+0 0z  0.000c+0 0 0.00E+0  0.00€+0 45, 15, 1002
29 Mar 1987  0.00€+0 0x  0.000€+0 02 0.00E+0  0.00E+0 45, 15, 1002
30 Mar 1987 9,26E-3 02 5.993t-2 648 3.88E-1  0.00€+0 42. 4. 1002
31 Mar 1987  6.67E-3 02 4.42%-2 663X 2.93E-1  0.00E+0 4, 4, 1002
1 fApr 1987  0.00[+0 02 0.000E+0 02 0.00E+0  0.00£+0 4. 44, 1002
2 fipr 1987 0.00E+0 0z 0.000€+0 02 0.00E+0  9,00£+0 45, 45, 1002
Summary 9.98€-4 0x 1.861E-2  186Sr  3.88E-1  (0.00E+0 683, 683. 1002
Hexane — IRT (Mi et)
Hexane - Ro m
Me an & Standard De vi tion
HErom 18 Mar 1987 through Apr 1987
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Daily Cusmation For Hexane - 137 (Mice)

Sumary lata for: Hexane -

Fron 10 Har 1907 through 2 fpr 1987

Std. 6as/Concentration

9.00E¢2 to 1.10E43

[ate Mean ITarget StdQv IR Maximm  Mininus H Hin tHin
18 Nar 1987 1.02E+3 102 2.943E40 02 1.02E+3  1.00E43 4, B 100X
19 Mar 1987 102043 102%  1.704E+0 K 1.03E+3  1,0%E+3 4, 4, 100%
0 hr 1987 1,043 02 134760 02 103643 1.02E43 40, 10. 100X
21 Mar 1987 1.03E+3 1031 1.351E+0 O 1.03E43 10243 41 4, 1002
22 Mar 1907 1.03E+3 1038 9,945¢-1 O 1.03E+3  1,02E+3 4. 4 1002
23 Mar 1987 1.03E+3 1032 1170640 . X 1.03E43  1,02£43 12. P 1901
21 Mar 1987 1.03E+3 1038 1.343040 X 1.03E+43  1,03E43 42, v 1002
25 Mar 1987  1.03E+3 1031 1.794E+0 07 10303 1.03E43 2 2 100X
26 Mar 1987 1.03E+3 1031  1.530E+0 02 033 1.03E3 i<} B 1002
27 Har 1987  1.03E+3 103X 1.608€+0 X LO3Es3  1.03E43 Iva P 1002
28 Mar 1987 1.03€+3 1031  1.978E+0 O 10443 1,033 44, 44, 100X
29 Mar 1987 1.03E¢3 103X 1,820E+0 O 1.03E43 103643 44, 44, 1002
N hr 1987 1.03E+3 1031  1.406E+0 O 103643 1.03E+3 4. i, 1002
31 Mar 1987 1.03E¢3 1031  1.242€+0 0% 1.03E#3  1,03E+3 4. 4. 1002
1 Ror 1987 1,03E+3 1031 1.737E+0 02 1,033 103043 13. 43 1001
2 fior 1907 1.03E+3 1032 1,229+0 O 1,03E¢3  1.03E+3 44, 41 1002
Suwary 1.03043 103 3241040 X 1.04E+3  1.01E+3 682. 842, 1002
Hexane = IRT (Mice)
Hexane - Std. Gas
Mean & Standard Deviation
From 18 Mar 1987 through 2 Apr 1987
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laily Suwation for Hevane - [RT (Mice) Tren 18 Par 1987 through 2 fpor 1987

(CFM)

=xhaust Dir Flow

Suwary Jata for Hexane - 0 PPM/Exhaust Rir flow 120 to 180
Qate Mean I Tarqet Std0ey 7RSD Maximus Minisum b Nin INiD
18 ar 1987 147 98% .05 [0} 8 1.7 7 . 10U
198 1997 17 9% .04 0% 118 147 7 7 n
0 fer 1987 147 000 [0} 147 4.7 8 8 1002
2 Mar 1987 1.7 98% 05 O 117 116 7 7m
2 Mar 1997 147 92 o1 04 1 146 8 8 1001
23 Mar 1987 117 98¢ 05 1 17 14.6 7 70
Whar 1987 146 9N Mon 14.7 116 7 71002
Klhar 197 U6 9N .04 0% 7 116 1 7100
2 Mar 1987 1.7 98% .05 [0} 14,7 14.5 7 71008
Ntar 19 5110 .05 0% 152 151 8 8. 100
BHar 1987 11 N2 05 04 152 151 8 8 1002
VM 1997 151 107 01 0% 151 150 7 7100
Whar 1987 151 100 .05 04 151 150 7 7100z
Nhar 1997 151 1012 .04 0% 151 150 7 710U

1fgr 1987 150 1002 .04 0z 151 15.0 8 8 1002
2%r 1997 150 1002 04 [0 151 150 8 8 10
Suwary 4, 99 2 1 152 146 ne. 18 100t

Hexane = IRT (Mice)
Hexane - B PPM

Mean & Standard Deviation
From 18 Mar 1987 through 2 flpr 1987
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Qﬂ!'!!l Summation For Heyane =

(CFM3

Sxhawst Yir Flow

Suwary lata far Hesane - HOLD 81/Exhaust Rir Flow 12.0t0 180
Qate  Mean YTarget SO Cu XRSD Maxinuw Mininws N Ain | ¥ip
MHar 1987 116 9 0.00 o] [ 14.6 7. 7. 100
8hr 197 46 W .05 4 147 14. 7 7.0
9Har 1997 146 9N 04 o 14,7 14.6 7, 7. 00
Miar 1997 146 I .0 0 14,6 14.5 8, 8, 100z
2Mar 1987 146 m 05 0 14,6 14,5 7, 01
Swrary e m 5w .7 14.5 % %100
Hexane = |IRT (Mice)
Hexane = HOLD #1
Mean & Standard Deviation
From 17 Mar 1987 through 21 Mar 1987
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haust fir Flow

(CFM)

iR Flow

Sxhaust

Swwary Data for: ssxane - 200 PPM/Ex 120 to 180
fate Mesn JTarget StdOesy X R HMaxinw  Minimum b Hin IHin
18 Mar 1987 141 91% i 4 15.1 13,5 7 7 1001
19 Rar 1987 18.2 02 109 4 6 . 13.5 7 T 100%
20 Mar 1987 153 1092 .57 i 16.7 154 8 8 1002
21 Mar 1987 156 mi 0.00 04 16.6 166 7 7 100¢
22 Mar 1987 163 109% .08 1 165 162 8 8 1002
23 Mar 1987 167 na 24 11 169 16.2 7 A 1002
24 Mar 1987 16.8 1nu 080 04 169 168 7 T 1002
25 Har 1987 158 nu 0.00 0% 160 168 T 7 1002
26 Mar 1987 16.8 na 000 0X 168 168 T 7 1002
27 Mar 1987 155 1102 38 u 171 162 8 8 140%
28 Mar 1967 18,8 1102 18 1 16.7 162 8 8 1002
29 Har 1987 155 msx .00 X 166 166 A 7 1002
30 Mar 1987 166 n 0.00 OX 16.6 166 A A 1002
31 Mar 1967 16,6 i .04 OX 167 166 1 7 1002

1 Rpr 1987 116 mzx 04 X 16.7 165 8 8 100X
_2 Bor 1997 159 13 .24 12 171 165 8 8 1001
Swwary 5.4 109 .78 81 171 13.8 118. 118, 1002

Hexane — IRT (Mice)
Hexane - 200 PPM

Mean & Standard Deviation

From 18 Mar

1987 through 2 Apr 1987
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Fro 18 Mar 1087 through 2 for 1987

Daily Summation For Hexans - IRT (Mice)

(CFM)

ir Flow

=xhaust

Sumeary lata for: Hexane = 1000 PPM/Exhaust Rir flow 1220 to 180
Date Mean ) Tarqet StdOev Y RSD Maximw  Hinimun 1 §in 1¥1n
18 Mar 1987 155 103% .04 OX 155 154 1A 1A 1002
19 Nar 1987 155 103% .06 0z 156 5 7 A 100%
20 Mar 1987 15.4 103% 10 114 155 153 8 8 1002
21 br 1987 15.3 1022 04 X 15.4 153 1A 1A 100X
22 Mar 1987 15.3 102 07 )4 15.4 152 8 8 100X
23 Nar 1987 15.7 105% 19 i} 158 153 A 7 1002
24 Nar 1987 158 105% N 1} 15.8 15.7 A A 1002
25 Par 1987 158 1052 .04 0% 158 157 7. T 1002
26 Nar 1987 158 106X 0.00 X 158 158 1. 1A 1002
27 Mer 1987 157 1082 Kil 2% 16.1 154 8 8 1002
28 Har 1987 155 103% .08 0z 155 15.4 9. 8 100X
29 Mar 1987 15.4 103% .04 X 155 154 T 1 1008
30 Mar 1987 15.4 103% 0.00 X 154 5. IA 1A 1002
31 Har 1987 154 103¢ 05 X 155 15.4 IA 1 1002

1 Rpr 1987 154 1032 03 X 155 15.4 8 8 1002
2 Bor 1987 15.4 103% 04 X 155 15.3 8 8. 1002
Susmary 155 103% 19 12 161 152 118, 118, 1002

Hexane = IRT (Mice)
Hexane - 1808 PPM

From 18 Mar

Mean & Standard Deviation
1987 through 2 Apr 1987
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Daily Summaticn for Mexane = IRT (Mice) fron 18 Mar 1987 through 2 for 1987
Swwary Data for: Hexane = 5000 PPM/Exhaust Air flow 120 to 189
late Hean ! Tarast  Std Dev T RSD  Maximum  Minimus N N in INin
19 Mar 1987 153 102t 000 X 153 153 1 T
19t/a 1987 153 102 07 04 151 152 7 7100
Dhar 19987 151100 - 1 153 150 8, 8 1001
2 Mar 1987 150 100X 06 [0 151 14.9 7 710
Wila 1987 5100 07 0 151 149 8 8 1002
har 1987 151 1002 05 X 151 150 7 7100
Mhar 1997 153 10 0.00 04 153 153 7 7 108
Bhar 197 152 .05 [0 153 152 7 AR
BMar 1987 153 102% .05 04 153 152 7 71002
WhHar 1987 156 1042 .06 o 157 155 8 8 100
B Mar 1987 156  104% 06 04 157 155 8 8 100%
9 Mar 1987 156 1042 .05 01 156 155 7 7100
W Mar 1997 154 103% 1 17 156 153 1, 71002
aAtlg 19 B4 102% .05 81 5 153 7 ., 100
1 fpr 1987 154 10 05 14 5. 153 g, 8 1001
2% 1987 157 109 i 1% 158 153 g, 8 100
Summary 53 1022 2 13 158 119 18, 18 1001
Hexane — IRT (Mice)
Hexane = SpBad PPM
Mean & Standard Deviation
From 18 Mar 1987 through 2 Apr 1987
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Daily Summation For Hexane - IR (Mics)

from 18 Mar 1987 through 2 for 1987

Suwary lata for: Hexane - 0 PPr/Relative Hunidity 400 to 70.0
[ate Mean Y Target StdOey 2RSD Maximus  Minimus N §in L
18 Mar 1987 4.6 962 127 £} 500 470 7 7100
19 Har 1987 466 851 276 % 500 430 7 7100
W MHar 1997 6.8 83% 266 6% 190 20 8 8 100%
2tar 1987 480 87 216 5t 510 150 7 700
2 Mar 1987 7.9 87 267 13 510 410 7 700
23 Mar 1987 504 921 6, 0 570 470 7 710
21Mar 197 520 95% 2.16 i 550 490 % 1802
% Har 1987 483 862 475 10% 550 20 7 70
% Nar 1987 371 681 219 61 390 R0 7 0 0%
o Mar 1987 467 85% 879 19% 600 379 7 5 n
28 Har 1987 601 109 304 5% 630 50 8 8 1001
29 Har 1987 673 1222 445 ™ 720 600 7 5 ny
0 Mar 1987 69 1272 43 6% 770 650 7 4 5
3 Mar 1987 837 98% 5.68 1 570 410 7 7w
1for 1987 521 95% 476 9 610 470 8 8, 100
280r 1987 584 1082 10.74 18 700 20 1 71
Sweary s.1 98¢ 9,19 182 n.e B s 101 88Y
Hexane — IRT (Mice)
Hexane - @ PPM
Mean & Standard Deviation
From 18 Mar 1987 through 2 Rpr 1987
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Dajly Gumeaticn For Hexane = IBT tMice)  from [7 Har 1987 through 21 Mar 1987

Swwary Dda for: Hexane = HOLD $1/Relative Humidity P00 to 703
late Hean 2 Target  Std Dev I RD Haximum  Minimp i Hin 1Y
17har 1987 59 102 146 34 5.0 510 7. 7100
18 Har 1987 539 982 1.8 2 5.0 50.0 7 70
19Mar 1987 499 9z 1.68 k) 530 180 7 7 10m
DMfar 1987 464 84 3% ™ 500 2.0 1 7100
2 far 1987 405 " 25 1] 4.0 380 1 5 ne
Sumary %3 %0z 50 , 1% 580 30 ® 3B oW
Hexane — IRT (Mice)
Hexane - HOLD #1
Mean & Standard Deviation
From 17 Mar 1987 through 21 Mar 1987
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Swwary lata for: Hexane -

100 to 709

Relative™ umidity (%3

Date Hean ! Target  Std Dsy I RSO Maximum  Minimum X Nin I4in
18Mar 1997 479 8T% 1% a2 500 1 1 7100
198 1997 474 861 251 51 510 150 7 [t
Nher 1987 H9 8N 253 % 500 80 8 g 1
ZMr 1987 83 X 330 7 S0 150 7 1100
2t 1987 464 8l 237 5190 80 7 7100
Blar 1987 06 0% 251 N 550 1.0 7 7 100%
2Mar 1987 507 9 19 & 50 480 7 7 m
Bhar 1997 %7 652 52 1% 510 30 7 8 861
Zhar 1987 B3I & 5 W 400 310 A AT
M 1987 B4 0% 88w 500 20 7 3 4%
Bar 197 039U 282 3 50 460 8 8 100%
W Mar 1987 561 102% 251 S 590 520 1 T 10
0 Mar 1987 501 1082 279 % 680 5.0 7 7
Aker 1987 153 81 611 1% 530 B0 8 1T W
1Rpr1987 451 82 44 W 50 30 9 2. o
2r 1087 503  91% 103 20 600 380 1 6 g6t
Sumary a6 8n 718 18 630 00 u6 102 88
Hexane — IRT (Mice)
Hexane - 208 PPM

From 18 Mar

Mean 8 Standard Deviation

1987 through 2 Apr 1987

Suimmary Moan & Sid Dv
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Qaj)y Summation for Hexane - IRT (Mice)

From 18 Mar 1987 thro

Swwary fata for; Hoac - 1000 PP/Relative Hunidity 400 to 700
Date Mean % larcet StdDev TRSD Maximaw  Minimus N Nig e
18t 1967 451 82% 195 M 490 230 7 1
19Har 1997 466 852 101 9% 510 400 7 700
0Mar 1987 469 85% 275 5 500 2.0 8 8 100%
U tar 1997 987 891 207 61 5.0 460 7 7
2har 1987 183 8% 275 62 50 150 7 7100
Btar 1987 521 951 30 94 570 480 7 7100
MM 1997 523 9Y .0 8 570 490 7 7 100x
Bhar 192 479 M 558 12 570 410 A 70
%Mar 1987 310 2 27 81 400 20 7 i 14%
2 Mar 1987 404 (0] 8.06 U 530 310 7 1 57%
Ber 1987 527 %1 X ™ 510 280 8 8 1002
29Nar 1987 586 106% 38 n 620 530 A 7100
30 Mar 1987 597 109% 192 o 60 520 7 7 100z
3 Mar 1987 &4 CES 529 (1 40 %0 % & 861
1fpr 1087 464 84 8 8 540 2.0 8 8 100
201987 507 u 10 m 610 340 A 5 n
Suwary 85 g8 75 168 650 30 1S 1 Ll
Hexane - IRT (Mice)
Hexane - 1000 PPM
Mean & Standard Deviation
From 18 Mar 1987 through 2 Apr 1987
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faily Susmation for Hexane - IRT (Mice) Fron 18 Mar 1987 throush 2 fpr 1997

Sumary ata for: Hexane = 5000 FPH/Relative Humidity 40.0t0 700
Date Mean Ilaraet Std0sy YR Maximm Minimm i Nin 10
18 Nar 1987 50.1 91z 251 52 55,0 470 7 7. 1002
19 Nar 1987 176 3 4,12 )4 520 400 7 7 100%
20 Mar 1987 459 831 309 n 50.0 20 8 8. 100¥
2 Mar 1987 183 881 170 D% 510 %0 7 7 100%
22 Nar 1987 4.7 8% 35 14s 530 110 A A 1002
23 Nar 1987 531 97% 341 ()4 590 180 7 7 1002
24 Mar 1987 5.0 96X 9% & 5.0 50.0 7 7, 1002
25 Mar 1987 ) 871 348 % 520 430 7 7 100%
26 Mar 1987 349 83 1 52 370 30 A 0 [1}4
27 Nar 1987 119 761 831 20% 50 320 7. 4 57%
28 Mar 1987 514 99 256 5% 58,0 510 8 8 1002
29 Mar 1987 58.6 106X 4% 8 660 500 7 17 1002
30 Mar 1987 610 1162 483 8 0.0 5.0 7. 7 1002
3 Nar 1987 50.0 91% 589 12% 540 370 T 6 861
1 Rpr 1987 292 901 38 8% 5.0 150 8 8 100¢
2 Ror 1987 55.0 1082 872 16X 650 410 1A 1. 100%
Suwary 502 9z 7.66 15% 0.0 320 115. 104, 90X
Hexane — IRT (Mice)
Hexane - 5888 PPM

Mean & Standard Deviation
From 18 Mar 1987 through 2 RApr 1987
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Daily Summation for Hexane -IF (Mice)  From !7 Mar 1087 throuch 21 Mar 1987
Suwary Data for: Hexane - HOLD 81/Tenperature 2.0t 780

Temgpe rature (F

late Mean ¥ Uarget Stdfey B8RS0 Haximgw — Hinjmus X Nin IH:n
17 Mar 1987 754101 198 a4 75 7. 70
WMar 1997 7R3 I . u "1 .2 3, 6, T
19Mar 1987 731 9 3 (1} 1.1 .4 7. 7. 1002
Wtar 197 7.5 I .2 o 7.0 2.3 8, 8, 100
1 Mar 1987 721 961 2 n 7.1 1.8 7. 4, cm
Sumary B3 W 1.8, 2 .4 n.2 73 A3
Hexane = IRT (Mice)
Hexane - HOLD #1

From 17 Mar

Mean & Standard Deviation
1987 through 21 Mar 1987

Su mary Mean & Std Dev
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&
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Qaily Susmation for Yexane - [RT (Mice)

From 18 Mar 1987 throuah ? for 1987

Sumnary lata for: Hexane -

200 PPH/Temperature 720 to 780

[late Hean ! larget Std Otu 2 RSO HMaximum  Hinimum il Nin I8in
18 Har 1987 e 113 Ik 767 77 8 8 100z
19 Yar 1997 oz 2 [0 763 755 7 71002
20 Mar 1987 1012 25 o 763 7 7 7100
2 Nar 1987 1012 .66 i 765 n7 7 A
2 Nar 1987 1022 2 01 769 761 8 g 100
23 Mar 1587 102% B, o 769 7.0 7 7
24 Mar 1987 1012 ] 0. 763 751 7 7100
25 Har 1987 102t 92 1 767 739 8 5, 100
2% Mar 1987 1022 A 1} 713 79 8. 8 1002
27 Nar 1987 1031 .54 12 718 762 8 8 100
28 Har 1987 1042 45 1H] 781 767 8 7 88%
29 far 1987 103% 2 o1 1 765 8 8 10m
30 Mar 1987 1021 %] (04 769 760 7 7100
31 Har 1987 2 ¥ o 765 6 8 8 0
1 Rpr 1987 101 3 1 765 73 8 8 100
2 Ror 1987 1012 .51 1% 763 .6 8 3, 1om
Summary 102t 15 1" 71 737 17, 391
Hexane — IRT (Mice)
Hexane - 200 PPM

Mean & Standard Deviation
From 18 Mar

1987 through 2 Apr 1987

wre (F)

Tempai
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Daily Swsmation for Hexane - IRT (Mice) From 18 Mar 1987 throych 2 Apr 1987

Tempe ature (F)

Suwary Data fors Hexane = 1000 PPM/Temperature 720 o 780
Dee Hean ? Tarpet SO Ow 2 RSD  Maximus  Minimun N Nin INin
18 Har 1987 755 1012 1.24 pid 765 732 8. 8 1002
19 Mar 1987 160 102 4 12 765 4 1 1 1002
20 Mar 1987 760 1012 20 X 763 7 T 1 1002
21 Mar 1987 762 1022 49 12 768 3 T IR 1002
22 Mar 1987 765 102 26 X 170 76.1 8 8 1002
23 Mar 1987 76.1 102 37 X 7 760 1 T 1002
24 Har 1987 761 1012 58 12 76.7 749 1. A 1001
25 Mar 1987 70 1012 15 12 76.7 7.3 7 7 1082
26 Mar 1987 760 1012 .S 12 769 Bl 8 8 100z
27 Mar 1987 T2 1032 ) 134 T 765 8 8 100X
28 Mar 1987 716 103t .48 12 781 76.7 8 I/ 882
28 Mar 1997 765 102% 32 0z 768 8 8 8 100X
30 Mar 1987 763 102¢ Wy X 76.7 8 1 1 1001
31 Mar 1997 9 1012 21 0z 761 74 8 8 1002
1 fipr 1987 760 1012 42 1% 766 3 8 8 1002
2 Ror 1987 7.4 1012 .53 1% 761 715 8. 8 1000
Summary 762 10z 75 12 781 732 12, 120, 991
Hexane — IRT (Mice)
Hexane = 1988 PPM

Mean & Standard Deviation
From 18 Mar 1987 through 2 Rpr 1987
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Daily Suwmation For HMexane - IRT (Mice) Fron 18 Mar 1987 through 2 Bor 1087

Suwary Data fw: Hexane - 5000 PP/Tenperature 720 to 780
{late Mean X farget Sidlev X RSO HMaximuw  Mininum bl Hin I Nan
19 Mar 1987 735 981 121 u Bl 715 8 6 78
19 Har 1987 739 99% 48 1% 7.7 733 T 1 1002
20 Mar 1987 712 991 42 12 Bl 73.9 1 1 1002
21 Mar 1987 715 991 30 0x 719 710 1 1 1002
22 Mar 1931 718 1002 49 [} 755 711 8 8 1002
23 Har 1987 718 1002 4 [} 751 713 1 1 1002
21 Mar 1987 M1 991 %57 m 715 737 1 1 1002
25 far 1987 711 991 39 b4 752 711 1 1 1002
26 Mar 1987 714 99% 16 12 w7 736 8 8 1002
27 Har 1987 755 1012 4 1% 76.2 719 8 8 1002
28 Mar 1987 760 1012 i) 0x 766 755 8 8 100%
29 Mar 1987 711 99¢ K] 1% 761 37 8 8 1002
30 Mar 1987 742 991 A2 1 750 737 1 1 100X
31 Mar 1987 736 981 .4 1% 715 729 8 8 1002
1 fpr 1987 738 98 .59 12 747 727 8 8 1002
2 for 1987 732 8% 7 12 746 72.2 8. 8 190%
Sunnary 713 991 .90 1 766 715 121, 19, 98
Hexane - IRT (Mice)
Hexane - 5000 PPM

Mean & Standard Deviation
From 18 Mar 1987 through 2 Apr 1987

mporatere (F)

Std Dev
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EXPOSURE OPERATION DISCUSSION SHEET

INCLUDES DISCUSS ONSAND/OR EXPLANATIONSOF PROBLEM S AFFECTING ANIMAL
ENVIRONMENT AND EXPOSURES. EXPLANATIONSARE | NOLUDEDFOR DATA IN WHICH THERE
WERE EXCURSIONSOF DAILY MEAN OR STANDARDDEVIATION BEYOND ALLOMBLE
OPERATING LIMITS OR EXCURSIONSOF | NDI VI DUAL DATUM BEYOND CRITICAL LIMITS.

STUDY : HexaneMouse Teratology

REPORTING PERIOD:March 17 - April 2, 1987
NOTE: 24 Hour Data Collection Period extends from ~10:00 a.m. to ~10:00 am.

COMPILED BY:_R.I Weigel DATE: _4/ 15/ 87

CHAMBER CONCENTRATION

DATE
3/18/87

3/19/87

3/20/87

DISCUSS| ONOR EXPLANATION

Atthestartof theexposureperiod (10 minutes after Tgq), the concentrationin the 1000 pprn chamber
(1reading = 418 ppm) exceeded the lower critical darm limit (800 pprn). Work on the chemical
pump the preceding day had partially drained the delivery line, requiring additiona timefor chemical
to reach the generator.

Also during theexposure period, the concentration in the 2000 pprn chamber (1 reading = 1260 ppm)
exceeded the upper critica aarmlimit (1200 pprn). Thechemical delivery pump rate was adjusted.
Concentrationsin the 200 pprn chamber did not reach operating levels until 13:52, 2:23 after the
expirationof Tgg. Thiswasdueto work on the 200 pprn chemical delivery pump the preceding day
that drained the chemical delivery line. Exposure shutdown time was not changed so that exposure
durationin the 200 pprn chamber was 17:33.

During theexposure period (03:22 to 05:42), the concentration in the 200 pprn chamber (5 readings:
160, 159, 155, 156,154 ppm) exceeded the lower critical alarm limit (160 pprn). Thecomputer-
controlledexposure control function was not working during this period. The problem was corrected
and normal operation resumed.

Asaresultof the above problems, the mean exposurelevel and % relativestandard deviation for the
200 pprn chamber exceeded the 10% limit.

During the exposureperiod, the concentrationin the 200 ppm chamber (2 readings. 260,242 ppm)
exceeded the upper critical darm limit (240 pprn). Theexhaust air flow wasincreasedto lower the
chamber concentration.

During theexposure period (14:14 to 15:28), the concentration in the 200 ppm chamber (6 readings.
291,258,248,248,246,253 ppm) exceeded the upper critical darmlimit (240 pprn). The exhaust
air flow was increased to lower the chamber concentration. This was not asufficient correction, so
thechemical ddivery pump rate was decreased.

During the exposureperiod (19:17 to21:31), the concentration in the 1000 pprn chamber (2 readings:
671,784 ppm) exceeded thelower critical aarm limit (800 pprn). The concentration control program
was not functioningcorrectly, turning off the generator instead of adjusting exhaust flows.

During theexposure period (19:21), the concentration in the 5000 pprn chamber (1 readings. 1200
ppm) exceeded the lower critical darm limit (800 pprn).  The concentrationcontrol program was not
functioning correctly, turning off the generatorinstead of adjusting exhaust flows.

Dueto the large deviation from target concennation in the 5000 pprn chamber & 19:21, thedaily

% RSD for that chamber was 13%, which exceeded the 10% limit establishedin the protocol. The
concentration mean for the 5000 chamber was 100% of target concentration.

B 37



3/22/87

3/25/87
3/29/87

3/30/87

Atthedtart of the exposure peri od (30 minutes), the executivecomputer periodicaly shutdown
exposure. Attributed to afaulty BCDcard. Concentrationsin the chambersabovethe Ty level were
not recorded until 12:34. Exposuresat target for dl chamberslasted 19:15 hours.

Asaresult, thedaily % RSD for the 1000 chamber wes 13%, which exceeded the 10% limit
established in the protocol. The concentration meen for the 1000 chamber was 103% of target
concentration. Thedaily % RSD for the 5000 chamber wes 16%, which exceeded the 10% limit
established in the protocol. The concentration meen for the 5000 chamber was 100% of target
concentration.

Concentrationin the 200 ppm Chamber (1 reading: 116 ppm) exceeded the critical low operating limit
of 160 pprn at 12:06. Seecomment above

Concentrationin the 1000 ppm Chamber (1 reading: 201 ppm) exceeded thecritical low operating
limit of 800 pprn at 12:09. See comment above.

Concentrationin the 5000 pprm Chamber (1 reeding: 5 ppm) exceeded the critical low operating limit
of 4000 pprn at 12:13. See comment above.

During theexposure period, the concentrationin the 200 ppm chamber (1 readings: 100 ppm)
exceeded the lower critical darm limit (160 pprn). Bubbles wereremoved from the pump.

During the exposure peri od, (13:30 to 13:49) the executivecomputer repeatedly turned off the -
generation process. Thecauseis unknown but noisein aline to the BCD card is suspected and is
being checked. As aresult, the concentrationin the 200 pprn chamber (1 readings: 42.3 ppm)
exceeded the lower critical darm limit (160 ppm) a 13:38. The concentration in the 1000 ppm
chamber (1 readings 679 ppm) exceeded the lower critica darm limit (800 ppm) & 13:41. The %
RSD of the 200 pprn chamber (12%) exceaded the 10% limit specified in the protocol.

At thestart of the exposure period (11:30), the executivecomputer turned off the generation process.
The causeis till unknown but noisein alineto the BCD card is suspected As aresult, the
concentrationin the 1000 pprn chamber (1 readings: 637 ppm) did not reach the target concentration
until 12:08



TEMPERATURE & RELATIVE HUMIDITY

DATE DISCUSSION OR EXPLANATION
3726/87 Extremely dry outside air exceeded the capahiilitiesof the building relativehumidity system During

this period:
6 readingg 31% - 34%) in the200 pprn chamber exceeded the lower critical alarm limit( 3%.
6 readingg 32% - 34% in the 1000 pprn chamber exceeded thelower critical alarm limit 3.
3 readingq33% in the5000 pprn chamber exceeded thelower critica alarmlimi{35%
1 readingg33%  in the 0 pprn (Control) chamber exceeded the lower critical darmlimit 35%
Asaresult, the meen relative humidity in the exposurechambers a so exceeded the minimum
operating limit of 35% The mean %RH was 33. 3% in the200 pprn chamber, 34.0% in the 1000 ppm
chamber and 34. 9% in the 5000 pprn chamber.
327187 Extremely dry outsideair exceeded the capabilitiesof the building relative humidity system During
this period:
3 readingq 29% - 32% in the200 pprn chamber exceeded the lower critical alarm limit( 3.
2 readingg 31% - 32% in the 1000 pprn chamber exceeded thelower critical darmlimit(3%.
2 readingg 32% -34% in the 5000 pprn chamber exceeded the lower critical darm limit(B
3/31/87 Relative humidity in the200 ppm chamber(1 reading: 33% exceeded the lower critical darm limit
(3. Operator made adjustment.
Relative humidity in the 1000 pprnchamber(1 reading: 34% exceeded thelower critical darm limit
(3. Operator made adjustment.
4/ 2/ 87 Relative humidity in the200 ppm chambex(1 reading: 33% exceeded thelower critical darmlimit
(3  Operator made adjustment.
Relative humidity in the 1000 pprnchamber(1 reading: 34% exceeded the lower critical alarm limit
(3. Operator made adjustment.

CHAMBER FLOW & VACUUM

DATE DISCUSSION OR EXPLANATION
No problems or excursionsduring this reporting period.

B.39












n-Hexane Mouse Teratology Study: Body Weights (g) for Virgin Females

______ - TMT=2 ppm n-Hexane

MATNO Prestudy Exposure Exposure Exposure Sacrifice
wt

Day 1 Day 4 Day 7
3078 28.90 28.70 28.10 27.10 28.40
3122 29.680 30.80 29.90 30.20 30.70
3132 31.30 32.10 32.40 31.40 32.80
3133 28.70 29.00 28.70 27.90 28.30
3146 25.20 26.80 26.00 26.40 26.80
3218 27 .40 28.80 29.20 27.30 ) 27.10
3233 30.70 29.90 27.80 28.70 29.40
3247 31.80 32.40 32.00 33.30 33.20
3298 29.80 31.40 29.90 30.80 30.80

3321 28.30 28.60 29.30 29.10 27.50



n-Hexane Mouse Teratology Study: Body Weights (g) for Virgin Females

..... --- TMT=20886 ppm n-Hexane

MATNO Prestudy Exposure Exposure Exposure Sacrifice
W t Day 1 Day 4 Day 7 Wt
3020 30.60 28.40 28.80 28.40 29.60
3064 24.70 26.30 26.20 26.70 265.30
3079 27.10 28.90 26.90 26.50 25.80
3082 28.80 28.10 27.50 26.80 28.20
3099 28.40 29.70 28.80 28.60 27.80
3128 27.70 26.40 27.10 27.00 28.650
3288 29.10 30.40 29.60 30.20 29.70
3302 29.60 31.7e 31.60 31.80 30.40
3310 29.70 30.30 30.60 29.40 29.90

33656 31.30 28.80 27.80 28.10 27.10
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n-Hexane Mouse Teratology Study: Body Weights (g) for Virgin Females

______ —— -=-~ TMT=1828 ppm n-Hexane

MATNO ;restudy Exposure Exposure Exposure Sacrifice
t

Day 1 Day 4 Day 7
3001 31.60 30.40 30.80 30.60 30.80
3038 33.60 31.78 31.10 30.90 31.70
3061 28.30 28.10 28.20 28.10 28.60
3097 26.20 28.10 29.60 29.80 29.80
3120 28.10 28.20 28.10 28.30 29.30
3130 28.90 30.20 30.50 30.70 30.40
3169 28.70 27.70 28.70 27.20 27.00
3211 28.30 28.90 27.20 29.10 28.00
3220 30.70 31.10 32.00 32.10 32.70
3266 30.18 30.80 31.60 31.30 29.50



n-Hexane Mouse Teratology Study: Body Weights (g) for Virgin Females

——— TMT=6000 ppm n-Hexane

MATNO Prestudy Exposure Exposure Exposure Sacrifice
Wt Day 1 Day 4 Day 7 Wt
3167 28.60 28.00 28.90 29.20 28.60
3197 26.40 27.20 28.70 28.90 29.60
3237 34.60 33.60 33.80 33.20 36.10
3241 30.80 29.20 31.00 30.60 31.10
3266 27.90 29.60 30.40 31.30 32.20
3267 26.20 26.40 26.80 26.30 28.60
3296 28.70 27.90 29.60 30.30 30.30
3300 30.30 29.40 29.00 30.30 30.10
3332 29.60 28.30 29.90 28.60 30.00
3360 29.70 28.00 28.60 28.30 28.90



MATNO

3019
30268
3034
3048
3060
3062
3069
3072
3077
3081
3113
3116
31168
3138
3140
3182
3188
3187
3178
3203
3213
3226

3234

13238
3239
3248
3251
3270
3303
3311
3318
3369

Prestudy
wt

28.30
27 .49
28.70
29.20
28.20
27.00
27.79
28.60
29.00
29.10
31.00
27.90
28.00
27.00
28.90
27.70
26.80
29.20
27.60
28.60
31.20
29.80
28.30
27.80
29.20
29.00
30.10
29.60
28.10
29.60
30.60
26.40
29.60

o ppm n-Hexane ---

18 dg
W

45.60
62.00
48.70
28.80
83.30
30.20
28.60
656.680
60.50
59.00
61.00
b56.20
58.90
54.80
47 .60
56.10
26.60
56.70
27 .80
66.10
59.40
658.60
67.10
29.50
58.60
56.40
82.70
684.30
67.60
54.20
84.60
51.80
84.20

Uter
wt

12.60
17.40
16.90

22.80

20.70
24.60
22.00
26.00
19.60
22.80
20.20
13.40
22.20

21.78

21.00
20.40
20.20
23.90

23.10
22.20
23.70
26.40
23.20
18.10
26.30
18.20
29.60

n-Hexane mous, Teratology Study: Body Weights (g) wop Plug-positive Females

Pregnant

o d d o d ed gl d el (R 0 h 1l e R 0 B e it et et et el et 1 D D S

NO.
Sites

7
10
12
13

13
16
13
16
11
14
11

8
12

12

12
16
11
16
16
13
13
14
13
11
16
10
17

S~ LS

V- -V NS &

Late
Resorp

SV Bar-o:.

s ne-. - &

S



MATNO

3004
3013
3016
3043
3067
3063
3066
3071
3086
3089
3096
3110
3112
3169
3163
3182
3187
3190
3193
3202
3240
3265
: 328
©3273
3279
3280
3297
3307
3319
3327
3328
3338
3362
3367

Preatudy
Wt

28.30
28.20
31.00
30.40
28.60
28.80
28.30
28.60
28.20
26.70
30.60
28.80
30.90
30.00
30.60
23.20
28.30
28.30
27.10
27.60
28.90
29.80
28.90
28.10
28.60
29.00
29.60
28.90
27 .40
26.00
30.40
27.4¢
27.40
27.80

@ dg
Wt

26.90
28.70
30.90
28.30
28.70
27.90
26.50
27.60
28.680
26.90
30.10
28.70
28.90
29.20
30.30
24 .00
28.00
27.70
27.10
28.30
30.40
29.40
30.60
29.20
28.20
27.80
27.90
29.60
28.20
28.90
30.80
28.80
27.40
27.20

8 dg
Wt

29.20
32.20
33.90
30.40
29.10
31.10
29.40
28.40
31.80
29.10
33.20
29.80
32.20
30.70
34.10
24 .90
31.80
30.70
28.40
30.90
32.79
33.10
33.00
29.70
31.30
29.60
31.00
31.30
31.60
31.70
32.20
31.40
27.30
30.30

9 dg
w t

29.90
36.90
36.70
32.90
30.20
32.80
28.10
31.20
34.60
30.90
32.90
30.90
36.00
31.69
34.70
26.10
34.30
32.10
32.20
33.00
36.90
38.70
368.20
31.30
33.20
30.80
33.40
33.00
34.20
32.90
36.60
34.60
27.50
31.80

12 dg
wt

36.80
40.80
39.90
39.00
30.90
36.80
27.48
32.90
39.00
37.40
34.70
34.990
40.10
33.30
38.10
23.38
39.80
37.18
37.20
38.60
39.60
41.00
42.20
31.30
38.60
30.00
38.40
37.00
37.40
39.30
38.80
39.00
27.60
37.78

200 ppm n-Hexane

18 dg
Wt

62.38
69.10
68.18
66.88
31.30
66.20
27.30
47 .90
68.10
66.00
32.30
61.30
68.00
48.80
47.40
24.00
68.80
654.10
65.80
67.50
48.70
69.90
69.30
32.68
62.70
30.00
62.00
61.20
64 .00
69.00
68.08
68.79
27.20
66.068

n-Hexane Mouse Teratology Study: Body Weights (g)

Uter
W t

19.70
22.60
22.20
18.40

20.80

16.00
20.60
19.80

16.70
21.90
13.10
11.30

22.80
17.80
21.40
19.00
11.30
23.70
23.40

18.90

19.00
16.680
17.90
22.10
19.80
19.60

22.90

for Plug-positive Females

Pregnant

bt et fh et b ek () ek () S b gt et e ek et () Ot et et (et (D Pt et ek ) et ) gt e

No.
Sites

11
14
13
11

16
18
13
12

1
13

Live

11
13
13

9

13

18
12

Early
Resorp
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MATNO

3009
3014
3022
3026
3031
3038
3068
3082
3064
3067
3068
3076
3083
3088
3138
3164
3199
3204
3207
3216
321;
321

F3226

3248
3261
3267
3289
3293
3308
3322
3323
3341
3343
3368

Prestudy
Wt

29.70
29.60
28.20
27.10
30.48
26.90
28.88
27.68
29.00
29.70
29.10
29.60
29.40
27.90
29.60
28.90
28.10
32.90
27.80
32.00
28.80
27.70
30.10
29.190
27.60
28.20
28.90
28.00
26.00
28.680
27.10
29.68
27.40
26.80

2 dg
Wt

29.30
28.20
27.606
27.00
28.90
26.80
28.30
28.70
29.96
28.00
30.50
29.60
30.80
29.00
28.490
28.00
28.30
31.60
28.10
30.10
27.30
28.60
30.60
29.60
27.80
28.00
27.60
28.20
25.60
27.40
29.10
28.80
27.3¢
27.60

8 dg
w

32.10
30.40
30.60
29.90
30.90
28.00
30.20
29.60
32.00
31.78
29.80
31.90
33.10
31.80
30.90
31.70
31.10
34.00
28.20
32.10
32.40
33.10
33.80
31.60
29.10
26.90
30.40
31.30
28.40
30.30
31.18
29.90
29.20
29.6@

9 dg
wt

34.60
32.00
28.10
31.80
33.60
28.30
32.108
31.90
33.30
33.00
30.560
33.80
38.00
36.70
33.30
34.10
32.30
32.00
29.50
33.90
34.30
38.20
37.60
34.20
33.10
26.60
34.80
31.40
30.560
32.40
31.90
30.40
32.20
30.00

12 dg

39.10
38.10
28.90
36.70
36.80
27.40
37.30
38.40
37.40
38.680
30.78
48.20
39.70
42.10
37.60
39.680
38.70
32.60
29.208
39.19
40.70
40.00
45.40
37.20
39.40
26.80
41.90
36.30
32.80
37.20
36.80
33.60
37.80
33.98

18 dg
Wt

67.00
63.10
27.30
61.70
61.60
28.70
66.70
63.80
49.00
67.90
30.00
56 .60
69.60
681.90
61.90
68.70
67.00
33.20
29.20
61.40
63.30
83.60
89.80
51.00
66.79
26.49
81.60
66.60
61.69
63.70
66.60
46.30
63.10
62.10

n-Hexane Mouse Teratology Study: Body Weights (g)

1080 ppm n-Hexane

Uter
W t

18.60
18.89

16.70
18.60

18.90
20.20
13.60
22.40

20.40
20.40
23.30
16.30
22.990
22.30

26.20
18.39
24.00
29.30
16.80
23.00

24.60
20.99
19.10
19.39
20.20
16.40
20.69
15.09

for Plug-positive Females

Pregnant

Y T T T I 1 T T oY T T oy YTy oy Yoy

No.
Sites

11
11

10
10

10
12

7
14

13
13
13

9
14
16

16
13
18
18

Live

18
11
;
9
10
11
7
12
12
11
13
8

Early
Resorp
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MATNO

3008
3030
3036
3040
3042
3047
3066
3098
3109
3118
3121
3129
3131
3137
3139
3186
3206
3209
3223
3230
3243
3264

3566

*3276
3286
3291
3204
3301
3304
3306
3312
3329
3333

Prestudy
Wt

2 dg
Wt

29.10
28.49
27.20
27.10
28.30
27.30
30.50
29.00
28.99
29.70
28.70
28.00
28.89
27.40
27.90
30.00
26.60
27.99
26.99
29.39
3¢.60
26.60
27.60
26.80
27.90
31.00
29.60
28.60
27.20
27.90
29.99
28.79
28.10
28.90

29.38
33.990
30.10
31.90
29.80
31.00
368.60
34.30
36.680
36.490
31.30
29.60
36.40
32.60
31.20
32.50
29.20
38.20
34.20
36.90
33.680
32.80
31.70
30.30
30.490
34.70
31.60
36.10
31.40
30.90
32.10
34.10
29.20
28.990

18
Wt

dg

6600 ppm n-Hexane ---

Uter
Wt

19.60
8.40

19. 20
18. 10
21.20
19. 60
17. 60
14. 90

16. 20
16. 60
17. 60
20. 60

19.30
21.80
22.00
22.90
19. 10
14. 60
16. 80

18.60

20.908
16. 20
6. 40
17.90
22.00

n-Hexane Mouse Teratology Study: Body Weights (g) for Plug-positive Females

Pregnant

VPR RPRPReR8RPRPRPRPRPRPR8RRPRRRRPRPRRPRREF8RER

No.
Sites

11

Live

Early
Resorp

RrROB®REO OCaa—' Wwrreaeao O O

ocanNnkRO —

Late
Resorp

RPeFR8— O 8RR aNveO PEFPFRLVLO O —-

DEAD
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n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 1

# ppm n-Hexane

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No W t W t

3019 1 1 2 1.48 g.11

3019 2 1 1 1.82 2.11

3019 3 2 . . .

3019 4 1 2 1.48 2.11

3019 6 1 1 1.60 2.11

3019 8 1 1 1.89 g.12 SURB
3019 7 1 2 1.86 2.11

3028 1 1 2 1.49 2.14

3028 2 1 2 1.41 2.10

3028 3 1 1 1.49 g.12

3028 4 1 2 1.60 2.12

3028 13 1 1 1.41 2.13

3028 8 1 2 1.43 2.13

3028 7 1 2 1.42 2.12

3028 8 2 . . .

3028 9 1 1 1.48 2.13 ROST
3028 12 1 2 1.29 2.10

3034 1 1 2 1.48 2.09 SURB
3034 2 1 2 1.39 2.09 SURB ROSK
3034 3 2 . . .

3034 4 1 1 1.37 2.10 SURB
3034 13 1 1 1.33 2.09 ROSK
3034 8 1 1 1.38 2.10 ROST
3034 7 1 1 1.29 2.07

3034 8 1 2 1.29 2.09

3034 9 1 2 1.36 2.08

3034 19 2 . . .

3034 11 1 1 1.13 2.08

3034 12 1 2 1.27 8.10

3060 1 1 2 1.33 2.08

3060 2 1 1 1.49 2.11

3060 3 1 1 1.39 2.10

3060 4 1 1 1.47 2.10

30560 6 1 1 1.42 2.10 ROST
3060 8 1 1 1.37 2.10

3060 7 1 2 1.62 2.10 ROST
3060 8 1 2 1.49 2.11

3060 9 1 2 1.42 2.10 ROSK
3060 10 1 2 1.37 2.10

3060 11 1 1 1.38 2.10 ROSK
3060 12 1 2 1.42 2.07

3060 13 1 2 1.37 2.05 ROSK
3072 1 1 2 1.38 2.07

3072 2 1 2 1.29 2.08

3072 3 1 2 1.32 2.07

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption
Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study:

01D

Sex:

Mat Site
No

3072
3072
3072
3072
3072
3072
3872 10
3072 11
3072 12
3072 13
3077 1
3077 2
3077 3
3077 4
3077 b

8

7

8

9

OCO~NNH

3077
3077
3077
3077
3077 10
30877 11
3077 12
3077 13
3877 14
3077 16
3081
3081
3081
3081
3081
3081
3081
3081
3081
3081
3081
381
3081
3113
3113
3113
3113
3113
3113
3113

bt gt b
NOPANEAWN=HWON-HROONRNAWN -

Status:
Male = 1; Femal

Status

L O O T Y Y T T e T I T Y Ty T Sy Ty W Wy P W Wy PR <Y

1 = Liv
e =2

e
S

Sex Fetal
W t

1.40
1.38
1.31
1.32
1.39
1.43
1.62
1.48
1.47
1.38
1.28
1.38
1.39
1.33
1.23
1.42
1.34
1.17
1.38
1.24
1.38
1.36
1.28
1.42
1.41
1.38
1.39
1.46
1.40
1.38

NN - D =8 12 D 12 0=8 0t 1=t RO D 1= =8 =6 RO D 1=5 RO D 1= 0=t 1=t RO ND 1=b 1=t 1t 1t o

1.49
1.67
1.47
1.63
1.34
1.48
1.60
1.29
1.33
1.36
1.28
1.36
1.38

N NN N ND =5 D =8 pet b pt gt o

; 2 = Early Resorption;
ee Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNna]

? ppm n-Hexane

Placenta
W t

.28
.09
2.07

0.08

=83k, BEEIEEIBBE33R3933333

eYeletoltolototoY Yolot WiNeTotololel ¥ YololoTololotolotoTo ot

——————

Raw Fetal Data (g)

- s o o > - - - - —— ——— - - -

ABN1 ABN2 ABN3

SURB

SCST

SURB
ROST

SURB
SURB

SURB

4 = Late Resorption




n-Hexane Mouse Teratology Study:

I1°D

Mat Site
No

3113

3113
3113
3113
3113

3113
3116
3116
31156
3116
31156
3116
3116
3116
3116
3116
3116
3118
3118

b gt b b Pt b
HANAWN=DO®

[y
OCONONAWNHEHEROONOANLWN

3118

(IR RARNRRARNNYT]

3118 11
3118 12

E|
3138

3136
3138
3136
3
3
3
3138
EIE )
3140

[y
HEQOONONAWN =

Status: 1
Sex: Male = 1; Female

Status

e e e e e e e e T T T T e s Tl L T Ty ey iy Wy P

= Liv
=2

°
S

Sex Fetal
wt

1.48
1.43
1.35
1.24
1.42
1.31
1.29
1.36
1.54
1.68
1.68
1.49
1.68

1.38
1.63
1.64
1.64
1.83
1.38
1.38
1.41
1.48
1.31
1.32
1.41
1.42
1.62

|_
o

¢« » e & s o s s e e

OLWARAEAWNANOTNRWW A
HOONSNORVOTORDOIS

MENHENONHEHEDHEHENONN SRR R RO SR R ORI NN

N vy Ty vy

@ ppm n-Hexane

Placenta

Wt

Raw Fetal Data (g)

0.19
0.10
0.08
9.09
0.11
0.10
0.10
0.99
0.10
0.12
0.13
0.97
9.12

0.10
0.11
9.12
0.09
g.10
9.07
0.10
0.10
0.10
0.07
.08
0.99

L]
W~

Qe acaaaaaaaaan an
=008~ 808 &
NODDODODODOONINOVO~NO DO

ABN1

ROSK

ROSK
ROST

ROSK
ROST

ROST

SURB
SURB
SURB
SURB
SURB
SURB
SURB
SURB

SURB

ABN2

ROST

; 2 = Early Resorption; 4 = Late Resorption

ee Code Sheet (pg 32 this Appendix) for identification of abnormalitics [ABNn]

ABN3



n-Hexane Mouse Teratology Study:

Sex:

-------- @ ppm n-Hexane

Raw Fetal Data (g) 4

Mat Site Status Sex Fetal Placenta ABN1
No Wt Wt
3140 2 1 2 1.31 0.12
3140 3 1 1 1.78 0.12
3140 4 1 2 1.68 0.10
3140 6 1 1 1.78 0.12
3140 8 1 1 1.86 0.11
3182 1 1 2 1.61 0.09
31682 2 1 2 1.67 0.10
31682 3 1 2 1.668 0.10
3182 4 1 2 1.47 0.08
3162 6 1 1 1.64 0.09
3162 8 1 1 1.67 9.11
3162 7 1 2 1.44 0.08
3162 8 1 1 1.48 0.09
3162 9 1 1 1.60 2.08
3162 10 1 2 1.40 0.08
3162 11 1 2 1.48 0.09
3162 12 1 1 1.68 0.11
3187 1 1 2 1.49 0.07
3187 2 1 1 1.38 0.10
3187 3 1 2 1.38 0.07
3167 4 1 2 1.48 0.09
31687 6 1 2 1.48 0.07
3187 8 1 2 1.40 0.09
3187 7 1 1 1.60 0.10
3187 8 1 1 1.67 0.08
3187 9 1 1 1.46 0.09
3187 10 1 2 1.44 0.08
3187 11 1 1 1.60 0.10
3187 12 1 1 1.66 0.09
3203 1 1 2 1.30 0.09
3203 2 1 2 1.30 0.09 ROSK
3203 3 1 1 1.48 0.10 ROST
3203 4 1 2 1.468 0.11
3203 6 1 1 1.47 0.14
3203 8 1 1 1.36 0.12
3203 7 1 2 1.31 0.08
3203 8 1 1 1.30 0.09
3203 9 1 1 1.43 0.09
3203 10 1 2 1.41 0.08 ROST
3203 11 1 1 1.38 0.09
3203 12 1 1 1.40 0.10
3213 1 1 1 1.09 0.08
3213 2 1 1 1.22 0.12
3213 3 1 1 1.10 0.09
3213 4 1 1 1.20 0.10

Status: 1
Male = 1; Female

ABN2 ABN3

MAST

Live; 2 = Early Resorption; 4 = Late Resorption

2 See Code Sheet (pg 32 this Appendix) for

identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 6

€1°D

O ppm n-Hexane

Mat Site Status Sex Fetal Placenta ABN1 AANZ ABN3
No Wt Wt
3213 5 2 . . .
3213 8 4 . . .
3213 7 1 2 1.22 2.10
3213 8 1 2 1.14 2.11 ROSK
3213 9 1 2 1.12 2.08
3213 10 1 2 1.11 e.10 ROST
3213 11 1 2 1.01 2.09
3213 12 1 2 1.08 2.08
3213 13 1 1 1.20 2.09
3213 14 1 2 1.08 2.11
3213 16 1 1 1.11 ©.08
3216 1 1 1 1.42 2.10
3216 2 1 2 1.50 2.09
3216 3 1 2 1.45 2.09 ROST
3216 4 1 1 1.66 2.11
3216 6 1 2 1.60 2.09
3216 8 1 2 1.34 2.09 SURB
3216 7 1 1 1.47 2.11
3216 8 1 1 1.64 2.10 ROST
3216 9 1 2 1.46 2.10
3216 10 1 2 1.49 2.08
3216 11 1 2 1.62 8.10
3225 1 1 2 1.17 2.87 ROST
3226 2 1 | 1.37 2.09
3226 3 1 2 1.30 0.08 ROST MAST
3226 4 1 2 1.18 0.09
3226 [ 1 [ 1.36 2.07
3226 8 1 1 1.37 0.08 LMFL
3226 7 1 | 1.37 0.10
3226 8 1 2 1.36 2.08
3226 9 1 2 1.30 0.09
3226 10 1 | 1.40 0.08
3226 11 2 . . .
3226 12 1 2 1.40 . MAST
3226 13 1 1 1.66 2.09
3226 14 1 2 1.47 2.08
. 3226 16 2 . . .
3226 16 1 2 1.60 0.07
3236 1 1 | 1.28 8.07
3730 2 1 | 1.29 g.11
3238 3 1 2 1.17 @.07 ROST
3238 4 1 | 1.14 8.09
3236 6 1 1 1.31 0.09
3238 8 1 2 1.18 2.08 ROST
3730 7 1 2 1.19 0.05

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption
Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalitie: [ABNn]



n-Hexane Mouse Teratology Study:

%1°D

Sex:

Mat Site
No

3238 8
3238 9
3238 10
3238 11
3238 12
3238 13
3238 14
3238 16
3239 1
3239 2
3239 3
3239 4
3239 6
3239 8
3239 7
3239 8
3239 9
3239 12
3239 11
3239 12
3239 13
3248 1
3248 2
3248 3
3248 4
3248 5
3248 8
3248 7
3248 8
3248 9
3248 10
3248 11
3248 12
3248 13
3251
3251
3261
32561
32561
32561
32561
32561
32561
3251
3261

= QOONRAEWN -

b=t pud

Status:
Male = 1; Femal

Status Sex Fetal

e N T o e e ol Ly e Y Y

1 = Liv
e =2

...... @ ppm n-Hexane -

Raw Fetal Data (g)

Placenta
W t W t

1.22
1.10
1.18
1.22
1.28
1.24
1.32
1.18
1.49
1.62
1.62
1.48
1.36
1.39
1.64
1.61
1.60

1.44
1.68
1.63
1.60
1.41
1.48
1.60
1.668
1.32
1.43
1.63
1.39
1.50
1.41
1.40
1.37
1.36
1.63
1.68
1.60
1.49
1.45
1.63
1.42
1.48
1.46
1.67

lelole) Yifclelolololololololololololole] YolololololiieTe] Yelololololololo o olo o o e\
BERE. SRREE38RZAEIABREZIIREZ AB=II8IBEIEBIRINI

NRNENNRNNEEERMODNEENDENDNNENEERNENDE: DNERNDNRDNDRDNDNENDENDNDNDN
o

ABN1

SURB
ROST

LMFL

LMFL
LMFL

ABN2

e; 2 = Early Resorption; 4 = Late Resorption

See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]

ABN3



n-Hexane Mouse Teratology Study:

Raw Fetal Data (g)

€1°D

Sex:

Mat
No

3261
3261
3261
3270
3270
3270
3270
3270
3270
3270
3270
3270
3270
3270
3270
3270
3303
33083
33083
3303
33083
3303
3383
3303
3383
3383
33083
3311
3311
3311
3311
3311
3311
3311
3311
3311
33
3311
3311
3311
3311
3311
3311
3318
3318

Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]

Site

[
QOONONEWN -

[oyvyo
WA =

[oye
ODONONAWNHHBROONONLWN

Status:

Status

b bd b b b b b b b b b b b Bh fd (e b D (= b b h (e (b (b b b (b D (b b b b (b P b b b g b b g b 4 g

1 = Live;

@ ppm n-Hexane

Sex Fetal Placenta
W t

1.567
1.49
1.49
1.48
1.41
1.37
1.47
1.44
1.41
1.41
1.62
1.49
1.42
1.42
1.44
1.41

1.43
1.49
1.33
1.46
1.41
1.42
1.49
1.48
1.46
1.38

1.44
1.43
1.43
1.39
1.44
1.39
1.36
1.41
1.39
1.31
1.37
1.49
1.38
1.40
1.46
1.44
1.47

HENEEERDNDNNNONNNDNENDN
VQ=O/INOD RO O

S-S0 HEOREEE S-SR~

NENEENDNENDN-
DOVDODORODW:

e o o o o o
[ X e B Tl el B el K Tl s Ll
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NOVOOUHEHIROOROO-HOOR =

ABN1 ABN2 ABN3

LMFL

LMFL

SURB
SURB

LMFL

SURB

SURB

2 = Early Resorption; 4 = Late Resorption



n-Hexane Mouse Teratology Study: Raw Fetal Data (Q) 8

91°D

----- @ ppm n-Hexane ——

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No W t Wt

3318 3 1 1 1.37 0.10

3318 4 1 1 1.62 0.10

3318 6 1 1 1.34 9.11

3318 8 1 2 1.63 0.10

3318 7 1 1 1.47 0.08

3318 8 1 1 1.48 0.08

3318 9 1 2 1.86 0.09

3318 10 1 1 1.49 0.07

3369 1 1 2 1.37 0.07

3369 2 1 2 1.60 0.11

3369 3 1 1 1.63 0.10

3369 4 1 1 1.43 2.10 SURB
3369 13 1 1 1.44 0.09

3369 8 1 2 1.486 0.08 SURB
3369 7 1 2 1.37 0.08

3369 8 1 1 1.44 0.09

3369 9 1 2 1.28 0.08 SURB
3369 10 1 2 1.32 0.08

3389 11 1 2 1.33 0.08

3369 12 1 2 1.28 0.06 SURB
3369 13 1 2 1.38 0.07

3369 14 1 2 1.48 0.08

3369 16 1 2 1.42 0.08

3369 16 1 2 1.44 2.08 SURB
3369 17 1 2 1.29 2.87

Status: 1
Sex: Male = 1; Female

Live; 2 = Early Resorption; 4 = Late Resorption
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study:

L1°D

Sex:

Mat Site Status Sex Fetal
No W t
3004 1 1 1 1.50
3004 2 1 2 1.49
3004 3 1 2 1.44
3004 4 1 2 1.42
3004 b 1 1 1.42
3004 8 1 2 1.41
3004 7 1 2 1.38
3004 8 1 1 1.36
3004 -] 1 2 1.41
3004 10 1 1 1.60
3004 11 1 1 1.48
3013 1 1 1 1.21
3013 2 1 2 1.32
3013 3 1 2 1.27
3013 4 1 2 1.38
3013 b 1 1 1.29
3013 8 1 1 1.44
3013 7 1 2 1.44
3013 8 1 1 1.456
3913 9 1 1 1.39
3013 10 1 1 1.48
3013 11 1 1 1.39
3013 12 1 2 1.48
3913 13 1 2 1.37
3013 14 4 . .
30156 1 1 2 1.48
3016 2 1 2 1.44
3016 3 1 1 1.48
3016 4 1 2 1.34
30156 b 1 2 1.32
3015 8 1 1 1.49
3016 7 1 1 1.36
3015 8 1 1 1.40
30156 -] 1 1 1.43
3016 10 1 2 1.29
30156 11 1 2 1.28
3016 12 1 2 1.20
3015 13 1 1 1.31
3043 1 2 . .
3043 2 4 . .
3043 3 1 1 1.48
3043 4 1 2 1.46
3043 6 1 2 1.68
3043 8 1 2 1.44
3043 7 1 2 1.41
Status: 1

Male = 1; Female

Live; 2 = Early Resorption;
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]

2006 ppm n-Hexane

Raw Fatal Data

(9)

Placenta
W t

9.12
09.09
9.09
9.11
9.08
9.99
9.09
9.08
0.10
9.99
9.11
9.12
9.11
9.10
9.19
9.11
9.09
9.12
9.11
9.13
9.13
9.10
9.13
9.09

9.99
9.09
9.11
0.08
9.11
9.09
9.09
0.09
9.09
9.909
9.10
0.08
9.07

0.10
9.10
0.10
9.09
9.1

ABN1

FURB
SURB

ABN2

MAST

SURB

4 = Late Resorption

ABN3



81°D

n-Hexane Mouse Teratology Study:

Sex:

- 200 ppm n-Hexane --

Mat Site Status Sex Fetal
No Wt
3043 8 1 1 1.564
3043 9 1 2 1.20
3043 10 1 2 1.39
3043 11 1 2 1.62
3063 1 2 . .
3063 2 1 1 1.42
3063 3 4 . .
3083 4 1 2 1.09
3063 5 1 2 1.20
3083 8 1 2 1.32
3063 7 1 2 1.24
3063 8 1 1 1.34
3063 9 1 2 1.34
3063 10 1 1 1.39
3063 11 1 1 1.31
3063 12 1 1 1.29
3083 13 1 2 1.23
3063 14 1 1 1.14
3063 156 1 1 1.31
3071 1 1 1 1.30
3071 2 1 1 1.26
3071 3 1 1 1.19
3071 4 1 1 1.22
3071 5 1 2 1.20
3071 8 1 1 1.23
3071 7 1 1 1.18
3071 8 1 2 1.11
3071 9 1 1 1.20
3071 10 1 2 1.14
30856 1 1 1 1.44
30856 2 1 1 1.41
3086 3 1 2 1.34
30886 4 1 1 1.44
3086 5 1 2 1.23
30856 8 1 2 1.32
3086 7 1 1 1.48
30856 8 1 2 1.33
30856 9 1 1 1.39
3085 10 1 1 1.48
3¢85 11 1 2 1.28
39285 12 1 1 1.33
39856 13 2 . .
3089 1 1 1 1.84
3289 2 1 1 1.68
3989 3 1 1 1.68
Status: 1

Male = 1; Female

Placenta

Wt

Raw Fetal Data (g) 10

0.11
0.12
0.09
0.11

0.07

0.06
0.06
0.06
0.06
0.08
0.06
0.08
0.07
0.07
0.06
0.06
0.07
0.10
0.11
0.09
0.09
0.09
0.08
0.08
0.07
0.08
0.08
0.09
0.09
0.10
0.12
0.08
0.10
0.10
0.10
0.10
0.12
0.06
0.09

8.12
2.11
8.10

Live; 2 = Early Resorption; 4

ABN1

ABN2 ABN3

SURB

Late Resorption
2 See Code Sheet (pg 32 this Appendix) for

identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (@) 11

61°D

- -~ 200 ppm n-Hexane

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No Wt Wt

3289 4 1 2 1.64 2.10

3089 3 1 2 1.41 2.89

3089 (] 4 . . .

3289 7 4 . . .

3289 8 4 . . .

3089 9 1 2 1.63 2.10

3089 10 1 2 1.49 2.09 SURB
3289 11 1 2 1.43 2.08

3089 12 1 2 1.651 9.11 SURB
3110 1 1 2 1.32 2.10

3110 2 1 1 1.27 9.08

3110 3 4 . . .

3110 4 1 1 1.39 29.13

3110 3 1 1 1.33 2.10

3118 (] 1 2 1.21 2.07 LMFL
3110 7 1 2 1.13 9.10 SURB
3110 8 2 . . .

3110 9 1 1 1.13 2.09 ROST
3110 12 1 1 1.37 2.11

3110 11 1 1 1.39 2.09

3112 1 1 2 1.42 2.09 SURB
3112 2 1 2 1.32 9.09 SURB
3112 3 1 1 1.27 2.12 SURB ROST
3112 4 1 1 1.43 g.11 SURB
3112 b 1 2 1.42 2.10 SURB ROST
3112 (] 1 2 1.34 0.09

3112 7 1 1 1.40 0.12 SURB
3112 8 1 2 1.41 0.09 SURB
3112 9 1 1 1.40 0.12 SURB
3112 12 2 . . . SURB
3112 11 1 1 1.48 #.12 SURB
3112 12 1 1 1.47 0.11 SURB
3112 13 1 1 1.44 0.12

3169 1 1 1 1.38 0.07

3169 2 1 2 1.47 0.09

3169 3 2 . . .

3169 4 1 1 1.46 9.11

3169 3 1 1 1.47 0.08

3169 8 1 1 1.39 0.10

3169 7 1 2 1.36 0.11

3169 8 1 1 1.43 0.12

3163 1 2 . .

3163 2 1 2 1.83 0.11

3163 3 1 2 1.89 0.10

3183 4 1 2 1.49 0.13 ROST MAST

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption
Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalitie: [ABNn)



n-Hexane Mouse Teratology Study: Raw Fetal Data (Q) 12

0¢°D

- 280 ppm n~Hexane -

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3

No Wt Wt

3163 6 1 1 2.17 9.13

3163 8 2 . . .

3163 7 1 2 1.45 9.09

3187 1 1 2 1.28 0.09

3187 2 1 1 1.40 0.09 LMFL

3187 3 1 2 1.42 0. 06

3187 4 1 2 1.38 0.08

3187 6 1 1 1.43 0.07 SURB

3187 ] 1 1 1.38 0.09

3187 7 1 1 1.41 0.09

3187 8 1 2 1.36 0.07

3187 9 2 . . .

3187 10 1 1 1.41 9.19

3187 11 1 2 1.41 0.08

3187 12 1 2 1.40 0.09

3187 13 1 1 1.41 0.09

3187 14 1 1 1.60 0.10

3190 1 1 1 1.48 0.09

3190 2 1 1 1.48 0.09

3190 3 1 1 1.48 0.12

3190 4 1 1 1.39 0. 08

3192 6 1 2 1.48 0.09

3190 6 1 1 1.42 0.09

3199 7 1 2 1.26 0.08

3199 8 1 2 1.29 0.09

3199 9 1 2 1.23 0.12

3190 10 1 1 1.44 0.09

3193 1 1 2 1.47 0.10

3193 2 1 1 1.48 011

3193 3 1 2 1.43 0.08

3193 4 1 1 1.45 0.10

3193 6 1 1 1.41 0.09 SURB

3193 -] 1 1 1.60 0.09

3193 7 1 1 1.48 0.09

3193 8 1 2 1.40 0.09 SURB

3193 9 1 1 1.41 0.09 SURB

3193 19 1 2 1.41 0.09 ROST

3193 11 1 1 1.37 0. 08

3193 12 1 2 1.37 0. 07

3202 1 1 2 1.38 0.08

3202 2 1 2 1.44 0.10

3202 3 2 . .

3202 4 1 2 1.39 0. 08

3202 6 1 2 1.36 0.09 SURB

3202 8 1 2 1.33 0.09

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption

Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study:

12D

Sex:

Mat
No

3202
3202
3202
3202
3202
3202
3202
3240
3240
3240
3240
3240
3240
3240
3240
3240
3240
3240
3240
3240
3240
3282
3282
3262
3282
3207
3282
3282
3262
3282
3282
3282
3262
3282
3282
3282
3282
3289
3289
3289
3289
3289
3289
3289
3289

Site

Status: 1
1; Female

Sta

b b b N b 1 b P b b b D Omb b RD b b e B b R - N N et et e N et N D N 8 D B 1t ek D B

tus Sex Fetal

wt

1.30
1.33
1.38

1.33
1.29
1.28

1.68

=N

NN

Ne o mbe

1.36

1.47

1.44
1.48
1.37

=N N

1.40

e

1.48

[

1.39
1.48
1.43
1.62

1.45
1.35

1.64
1.47
1.49
1.38
1.62
1.50
1.37
1.44

1.31
1.31
1.38

NNN O HN s N NN N

200 ppm n-Hexane

Raw Fetal Data (g)

13

Placenta

we

0.09
2.06
2.09

8.10
8.10
2.087

2.10
2.089

0.09

009
2.10
2.10

2.11
.08

8.09
9.12
8.10
8.11

9.10
8.10

NNL NaNZ
SURB

SURB

ROST

Live; 2 = Early Resorption; 4 = Late Resorption
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalitics [ABNn]

NN\H



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 14

(A4

200 ppm n-Hexane --- ——— -—

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No Wt W t
3269 9 1 2 1.61 0.19
3269 10 1 2 1.42 0.08
3269 11 1 2 1.48 0.08
3269 12 1 2 1.44 0.09
3289 13 1 2 1.30 0.09
3269 14 1 2 1.41 0.19
3279 1 1 1 1.668 0.10
3279 2 1 2 1.66 0.12
3279 3 1 2 1.08 0.07 ROST MAST
3279 4 1 2 1.67 0.10
3279 6 1 1 1.61 0.11
3279 -] 1 2 1.60 0.10
3279 7 1 1 1.64 0.13
3279 8 2 . .
3279 9 1 1 1.61 0.11 SURB
3279 10 1 2 1.39 0.10
3279 11 1 1 1.68 0.10 SURB
3297 1 1 1 1.38 0.11
3297 2 1 1 1.44 0.11
3297 3 2 . . .
3297 4 1 1 1.46 0.09
3297 3 1 2 1.32 8.12
3297 6 1 2 1.20 0.07
3297 7 1 2 1.18 2.11
3297 8 1 2 1.12 9.09
3297 9 2 . . .
3297 10 1 1 1.33 0.07
3297 11 1 2 1.19 6.10
3297 12 1 2 1.32 9.18
3297 13 1 2 1.21 0.08
3307 1 1 1 1.47 2.11
3307 2 1 2 1.38 0.11
3307 3 1 1 1.62 0.13 ROST
3397 4 1 1 1.49 0.10
3307 6 2 . .
3307 -] 1 2 1.39 0.09 ROST
3307 7 1 2 1.36 0.09
3397 8 1 1 1.38 0.08
3307 9 2 . . .
3307 10 1 1 1.42 0.08
3307 11 1 2 1.47 0.16
3319 1 1 1 1.67 0.10
3319 2 2 . . .
3319 3 1 2 1.63 0.11
3319 4 1 2 1.47 0.12
Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption

Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 16

- 200 ppm n-Hexane ———m————

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No Wt Wt
3319 [ 1 1 1.42 0.10 SURB
3319 8 1 1 1.43 0.12
3319 7 1 1 1.64 0.08 SURB
3319 8 1 1 1.62 0.10
3319 9 1 1 1.49 0.13
3319 10 1 1 1.68 0.13
3327 1 1 2 1.49 0.08
3327 2 1 2 1.49 0.09
3327 3 2 . . .
3327 4 1 2 1.38 2.07
3327 5 1 2 1.49 0.10 ROST
3327 6 1 2 1.34 0.07
3327 7 1 1 1.42 0.08
3327 8 1 2 1.38 0.08
3327 9 1 1 1.61 0.09 ROST
3327 10 1 2 1.64 6.10
3327 11 1 2 1.69 0.08
3327 12 1 2 1.49 2.09
3327 13 2 . . .
3327 14 1 1 1.46 2.10
3328 1 1 1 1.49 2.09
3328 2 1 1 1.62 2.11
o 3328 3 1 1 1.63 2.11
. 3328 4 1 2 1.40 6.10
S 3328 6 1 2 1.31 0.07
3328 8 1 2 1.28 0.08
3328 7 1 1 1.46 2.13
3328 8 1 2 1.36 0.08
3328 9 1 1 1.46 2.11
3328 10 1 2 1.36 0.08
3328 11 2 . . .
3328 12 1 2 1.40 2.09
3338 1 1 1 1.44 6.10
3338 1 2 1.26 6.10
3338 3 1 2 1.22 6.08
3338 4 4 . . .
3338 6 4 . . .
3338 8 1 2 1.26 6.07
3338 7 1 2 1.29 0.08
3338 8 4 . . .
3338 9 1 2 1.27 6.08
3338 10 1 2 1.27 .09
3338 11 1 2 1.26 6.07
3338 12 1 2 1.26 6.08
3338 13 1 1 1.33 6.07

Status: 1
Sex: Male = 1; Female

Live; 2 = Early Resorption; 4 = Late Resorption
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalitie: [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 18

—— 200 ppm n-Hexane -————

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No W t Wt
3338 14 1 1 1.22 2.07
3367 1 1 2 1.31 2.10
3367 2 1 2 1.38 2.09
3367 3 1 1 1.33 2.07
3367 4 1 1 1.37 2.09
3367 6 1 2 1.28 2.09
3367 8 1 1 1.27 2.08
3367 7 1 1 1.38 2.10
3367 8 1 1 1.23 8.97
3367 9 1 2 1.36 2.08
3367 19 1 2 1.38 9.08
3367 11 1 1 1.47 8.10
3367 12 1 1 1.43 2.08
3367 13 1 2 1.21 2.06
3367 14 1 1 1.39 2.09

A

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption
Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 17

YA

1000 ppm n-Hexane -

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No W t Wt

3009 1 1 1 1.62 0.13

3009 2 1 1 1.39 0.10

3009 3 1 1 1.47 0.11

3009 4 1 1 1.63 0.12

3009 1 2 . .

3009 8 1 2 1.40 0.10

3009 7 1 2 1.36 0.09

3009 8 1 2 1.44 0.10 ROST
3009 9 1 1 1.62 .0.12 ROST
3009 10 1 2 1.42 0.11 ROST
3009 11 1 1 1.47 0.13

3014 1 1 2 1.30 0.11

3014 2 1 1 1.34 0.10

3014 3 1 1 1.36 0.14

3014 4 1 1 1.40 0.11

3014 1Y 1 1 1.34 0.16

3014 8 1 1 1.36 0.16

3014 7 1 1 1.22 0.12 ROSK
3014 8 1 1 1.38 29.12

3014 9 1 2 1.30 2.12

3014 18 1 1 1.29 2.11

3014 11 1 2 1.27 2.09

30256 1 1 1 1.61 g.11

3026 2 4 . . .

30256 3 1 1 1.43 g.18

3026 4 1 1 1.49 0.16

3028 1) 1 1 1.40 0.12

3028 8 1 1 1.33 0.11 ROST
3026 7 1 2 1.36 0.09

3026 8 1 1 1.37 0.13

3026 9 1 2 1.22 0.11

3026 10 1 1 1.44 0.11

3031 1 1 2 1.46 0.08

3031 2 1 2 1.43 0.09

3031 3 1 2 1.47 0.10

3031 4 1 2 1.49 0.10 SURB
3031 6 4 . .

3031 8 1 2 1.44 0.10

3031 7 1 1 1.68 0.10

3031 8 1 1 1.69 0.10

3031 9 1 1 1.64 0.09

3031 19 1 1 1.66 0.09

3068 1 1 2 1.43 0.10

3068 2 1 1 1.456 0.10

3068 3 1 1 1.49 0.11

Status: 1
Sex: Male = 1; Female

Live; 2 = Early Resorption; 4 = Late Resorption
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 18

--------------------- 1008 ppm n-Hexane - -

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3

No Wt Wt

3068 4 1 2 1.42 2.09

3068 6 1 2 1.44 2.09

3068 8 1 2 1.47 2.09

3068 7 1 1 1.49 9.12

3068 8 1 2 1.48 ¢.08

3068 9 1 1 1.68 2.10

3068 10 1 1 1.49 0.10

3082 1 1 1 1.62 2.07

30682 2 1 2 1.46 2.07

3082 3 1 1 1.66 2.09 SURB

3062 4 1 1 1.66 0.08

3062 b 2 . . .

3082 6 1 1 1.66 ¢.08

3082 7 1 2 1.40 ¢.08

3062 8 1 1 1.40 2.09

3082 9 1 1 1.41 2.09

3062 10 1 1 1.44 ¢.08

3062 11 1 2 1.68 2.08

3062 12 1 1 1.61 0.09

3064 1 1 2 1.47 2.11

3084 2 1 2 1.63 2.10

30684 3 1 1 1.64 2.11 ROSK SURB DIUR
O 3084 4 1 2 1.41 2.11
o 3084 6 1 2 1.61 2.10 SURB
=y 3064 8 1 2 1.44 2.10

3064 7 1 2 1.64 2.13

3087 1 1 2 1.39 2.08 ROST

3087 2 1 2 1.38 2.8

3087 3 2 . . .

3087 4 1 1 1.49 2.09

30687 b 1 1 1.44 2.09

3067 8 1 1 1.41 2.09

30687 7 1 1 1.36 2.07

3067 8 1 2 1.22 2.08

3087 9 1 2 1.24 2.08

30687 10 4 . . .

3087 11 1 1 1.38 2.09

30687 12 1 1 1.40 0.08 SURB

3087 13 1 2 1.27 2.7

3087 14 1 1 1.41 2.7

3076 1 1 2 1.49 2.10 SURB

3076 2 1 1 1.37 2.09 SURB

3075 3 1 2 1.33 2.10

3075 4 1 2 1.26 2.11 SURB

3076 6 2 . .

Status: 1

Live; 2 = Early Resorption; 4 = Late Resorption
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]

Sex: Male = 1; Female



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 19

LC™0

Sex:

1000 ppm n-Hexane

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No Wt Wt

3076 6 1 2 136 0.09

3076 7 1 1 130 0.09

3076 8 1 1 126 0. 11

3076 9 1 2 126 0. 10 SURB
3076 10 1 1 131 0. 11

3076 11 1 2 1.37 0.12

3076 12 1 2 1.19 0.12 ROST MAST
3076 13 1 2 1.36 0.11 SURB
3083 1 1 1 1.23 0.10

3083 2 4 . .

3083 3 1 1 1.24 0. 09

3283 4 1 2 1.18 0. 09

3083 6 1 2 1.28 0.10

3083 6 1 2 1.30 0.11

3083 7 1 1 1.21 0.08

3283 8 1 1 1.26 0. 11

3083 ] 4 . . .

3083 10 1 2 1.22 2.11

3083 11 1 2 1.22 2.11

3083 12 1 2 1.28 0. 09

3083 13 1 1 1.27 0. 07

3088 1 1 2 1.48 .

3088 2 1 1 1.60 2.11

3088 3 1 2 1.39 0.10

3088 4 1 2 1.39 0.09

3088 6 1 2 1.41 0.09

3088 6 1 1 1.47 0.10

3088 7 1 1 1.38 0.10 SURB
3088 8 1 2 1.49 0.09

3088 9 1 1 1.43 0. 10

3088 10 1 1 1.45 0. 10

3088 11 1 1 1.40 0.10

3088 12 1 2 1.43 0.09

3088 13 1 2 1.37 0. 07

3138 1 1 2 1.49 0.12

3138 2 1 2 1.47 011

3138 3 1 1 1.60 0.10

3138 4 1 1 1.84 2.11

3138 6 2 . . .

3138 6 1 1 1.61 9.10

3138 7 1 1 1.48 2.09

3138 8 1 2 1.66 .08

3138 9 1 2 1.48 2.10

3164 1 1 2 1.39 2.10

3164 2 1 1 1.38 2.09

Status: 1
Male = 1; Female

Live; 2 = Early Resorption; 4 = Late Resorption
2 See Code Sheet (pg 3R this Appendix) for identification of abnormalities [ABNn)



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 20

8¢°D

- 1000 ppm n~Hexane -~

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No Wt Wt

31684 3 1 1 1.47 0.09

31684 4 1 1 1.43 0.09 ROSK
3164 3 1 1 1.31 0.08

31684 8 1 2 1.18 9.08

31684 7 1 1 1.29 0.07

3164 8 1 1 1.32 0.07

3164 9 1 2 1.38 0.06

3164 12 1 1 1.38 0.08

3164 11 1 1 1.368 0.09

3164 12 1 2 1.32 0.07

31684 13 1 2 1.34 0.09

3164 14 1 2 1.26 0.06

3199 1 1 1 1.23 0.06

3199 2 1 2 1.24 0.06

3199 3 1 1 1.30 0.08

3199 4 1 1 1.26 0.07

3199 b 1 2 1.19 0.06

3199 8 1 1 1.24 0.07

3199 7 1 2 1.17 0.07 ROST
3199 8 1 1 1.17 0.07 ROST
3199 9 1 1 1.11 0.07 ROST
3199 12 1 2 1.01 0.06 ROST
3199 11 1 1 1.17 0.06

3199 12 1 2 1.26 0.07

3199 13 1 2 1.28 0.07

3199 14 1 2 1.22 0.06

3199 16 1 2 1.9 0.08

3216 1 1 1 1.43 0.08

3216 2 1 2 1.47 0.03

3216 3 1 1 1.32 0.07

3216 4 1 2 1.32 0.11

3216 1 1 2 1.41 0.09

3218 8 1 2 1.42 0.09

3218 7 1 1 1.30 0.10

3218 8 1 2 1.03 0.07

3218 9 1 2 1.39 0.07

3218 12 1 2 1.46 2.09

3218 11 1 2 1.29 0.08

3218 12 1 2 1.37 0.09

3218 13 1 1 1.34 0.10

3218 14 1 2 1.34 0.09

3218 16 1 2 1.36 0.07

3217 1 1 1 1.41 0.09

3217 2 1 2 1.36 0.06

3217 3 2

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption
Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data {(g) 21

6C°0

- -——- ~==- 1080 ppm n-Hexane

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No W t W t

3217 4 1 2 1.39 9.08

3217 6 1 1 1.43 9.11

3217 8 1 1 1.468 9.10

3217 7 4 . . .

3217 8 1 2 1.28 9.08

3217 9 1 1 1.37 9.08

3217 10 2 . . .

3217 11 1 2 1.38 9.09

3217 12 1 1 1.39 9.07

3217 13 2 . . -

3219 1 1 2 1.14 0. 08

3219 2 1 2 1.08 0.09

3219 3 1 1 1.18 0.10

3219 4 1 1 1.20 0.09

3219 6 1 2 1.17 0.08

3219 8 1 1 1.11 0. 09

3219 7 1 2 1.09 0.09 ROSK
3219 8 1 2 1.19 0. 09

3219 9 1 1 1.17 0.08

3219 10 1 1 2.69 0.08

3219 11 1 2 1.16 0.09

3219 12 1 1 1.14 0.09

3219 13 1 2 1.99 0. 09

3219 14 1 2 1.07 0.07

3219 16 1 2 1.08 0.08

3219 18 1 1 1.17 0.10

3228 1 1 2 1.49 0.08 SURB
3226 2 1 2 1.41 0.07

3226 3 1 1 1.54 0.10

3228 4 1 1 1.62 0.09 SURB
3228 13 1 2 1.47 0.09 SURE
3228 8 1 1 1.43 0.08 SURE
3228 7 1 2 1.49 0.08

3228 8 1 2 1.41 0.08

3228 9 1 2 1.43 0.16

3228 19 1 2 1.46 0.07

3228 11 1 1 1.81 011 SURB
3228 12 1 2 1.48 0.07

3228 13 1 2 1.48 0.07

3228 14 1 2 1.49 0. 09

3226 15 1 1 1.67 0.09

3228 18 1 1 1.64 0.10

3248 1 1 1 1.36 0.12

3248 2 1 1 1.39 8.10

3248 3 1 1 1.43 0.12 ROST

Status: 1
Sex: Male = 1; Female

Live; 2 = Early Resorption; 4 = Late Resorption
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalitims [ABNn]
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n-Hexano Mouse Teratology Study:

Sex:

Mat Site
No

3248
3248
3248
3248
3248
3248
3281
3281
3281
3281
3281
3281
3281
3281
3281
32681
3261
3261
3281
3261
3289
3289
3289
3289
3289
3289
3289
3289
3289
3289
3289
3289
3289
3293
3293
3293
3293
3293
3293
3293
3293
3293
3293
3293
3308
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Status: 1
Male = 1; Female

Status Sex Fetal
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Live; 2 = Early Resorption;

Raw Fetal Data (g)

1080 ppm n-Hexane ---

Placenta
Wt

0.08
.19
0.12
0.10

[
Py
-

S

000000000000 00R000000 0000 OOO000000000
% o
1)

ABN1

SURB
SURB

SURB
SURB

SURB
SURB

ROST
SURB
SURB
SURB
SURB

SURB
SURB

ABN2

SURB

4 = Late Resorption

ABN3

22

2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw

1€°0

Sex:

Mat Site
No

3308
3308
3308
3308
3308
3308
3308
3308
3308 10
3308 11
3308 12
3308 13
3322
3377
3322
Hzz
3377
HzZ

Hzz
3322
Hzz
Hzz
3322
3373
3323
3323
HA
+HA
3323
3373
3373
HA

EEVE
HA

HA
3323
3341
3341
3341
3341
3341
3341
3341
3341
3341

DONOANLWN

[

bbb
DO~NOALWNEHEHROONOANLWN

[t edad =y
DONOALONHHON=E

Status: 1
Male = 1; Female

1000 ppm n-Hexane ---

Fetal Data (g) 23

Status Sex Fetal Placenta ABN1 AGNZ ABN3
wt Wt
2 1.28 008
2 1.28 9.08
1 1.38 006
1 1.31 008
1 1.30 008
1 13 2.10
1 1.19 0 .09 ROST
1 1.22 0 08
2 1.30 2.07
2 1.38 008
1 1.41 2.07
2 1.356 008
1 1.17 008
1 13H .10
2 13H 009
2 1.38 0 08
1 1.48 009
1 1.39 8 09
1 1.36 009
1 1.50 2.10
2 1.31 008
2 1.42 2.12
1 1.36 2.10
1 1.99 8 .08 ROSK SURB ROST
2 1.28 2.92
2 1.31 009
1 1.40 2.11
1 1.32 2.19 SURB
1 1.30 0 08 SURB
2 1.24 008
1 1.42 009
2 1.32 2.11
1 1.21 009 ROST
2 1.38 0 .09 SURB ROST
2 1.38 9.07 SURB
2 1.40 2.19
1 1.38 2.11
2 1.38 019
2 1.31 009
1 1.41 0.10

T O e O T I VI Y Yy wawy Ry

Live; 2 = Early Resorption; 4
2 See Code Sheet (pg 32 this

= Late Resorption
Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 24

AN

1000 ppm n-Hexane

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No Wt W t
3341 10 1 1 1.38 0.10 SURB
3343 1 1 1 1.31 011 SURB
3343 2 1 2 1.28 0.10
3343 3 1 1 1.38 0.09
3343 4 1 1 1.28 0.09
3343 b 1 1 1.20 0.09 SURB
3343 8 1 2 1.30 0.10
3343 7 1 1 1.38 0.09
3343 8 1 2 1.19 0. 08 SURB
3343 8 2 . . .
3343 10 1 2 1.27 2.99
3343 11 1 1 1.82 0.07 SURB
3343 12 1 1 1.29 0.08
3343 13 1 2 1.24 0.10
3343 14 1 1 1.38 0.10 SURB
3368 1 1 1 1.40 0.12
33686 2 1 1 1.33 0.10
33686 3 1 1 1.44 0.09
33686 4 1 2 1.29 0.08
3368 b 1 2 1.20 0. 06
3368 8 1 1 1.47 0.09
33686 7 1 1 1.38 2.11
33686 8 1 1 1.42 0. 09
3368 9 1 1 1.39 .
3368 10 1 2 1.24 8.1
3368 11 1 2 1.43 0.09
Status: 1 Live; 2 = Early Resorption; 4 = Late Resorption

Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study:

Raw Fetal Data (Q)

26

€€°0

Sex:

Mat
No

3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3040
3040
3040
3040
3040
3047
3047
3047
3047
3047
3047
3047
3047
3047
3047
3047
3047
3068
3066
3068
3068
3066
3086
3068
3068
3068
3066
3066
3066
3068
3068
3098
3098
3098

Site

[y

DONOANAONHALAWONHHBOONOINEWN -

[Ty
NS

DONBNE2W

10
11
12
13
14
1
2
3

Status:

1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalitias [ABNn]

Status

[ T O N O O T T T T T T T T T T T Y U TS U PR Ty PR Uy

1 = Live;

6000 ppm n-Hexane

Sex Fetal Placenta
Wt Wt

1.41
1.40
1.43
1.51

- NN -
2NN

1.28
1.49
1.29
1.47
1.36
1.49
1.32
1.04
1.01
1.19
1.47
1.28
1.23
1.20
1.27
1.29
1.29
1.29
1.32
1.29
1.40
1.28
1.37
.1.31
1.32
1.34
1.34
1.24
1.27

e s e e e e
S8 8 =HHO- HHOEHOIHHOOHEHORR NN et b s S ) e

NHORROVRDOVRONONODODOHWHRWHHHOR®.

1.16
1.09
1.36
1.46

HANRNN: HEEERDROENDHERRONOEEERDOERERDERNDNDOERDERONON.

W -

1.13

1.27
1.33
1.33

N

[SYTY o
[N

ABN1

SURB

SURB

SURB
SURB

ABN2

ROST

2 = Early Resorption; 4 = Late Resorption

ABN3



n-Hexane Mouse Teratology Study:

we*d

Sex:

6003 ppm n-Hexane

Raw Fetal Data (g)

26

Mat Site Status Sex Fetal Placenta
No Wt Wt
3098 4 1 2 1.12 9.08
3098 6 1 1 1.14 0.08
3098 8 1 2 1.08 0.08
3098 7 1 1 1.13 0.08
3098 8 1 2 1.12 9.08
3098 9 1 1 1.31 0.07
3098 10 1 1 1.22 9.09
3098 11 1 2 1.186 0.08
3098 12 1 2 1.23 0.08
3098 13 1 2 1.27 0.07
3098 14 1 2 1.21 9.08
3109 1 1 1 1.49 9.12
3109 2 4 . . .
3109 3 1 2 1.46 9.10
3109 4 1 1 1.39 0.10
3109 [ 1 2 1.31 0.08
3109 8 2 . . .
3109 7 1 1 1.60 9.10
3109 8 1 1 1.486 9.12
3109 9 1 2 1.38 9.12
3109 10 1 1 1.60 9.12
3109 11 1 1 1.69 9.11
3109 12 1 2 1.37 9.11
3118 1 1 2 1.39 2.10
3118 2 1 1 1.40 0.10
3118 3 2 . . .
3118 4 1 2 1.33 0.08
3118 b 1 2 1.32 9.09
3118 8 1 1 1.49 9.11
3118 7 1 1 1.39 0.97
3118 8 1 1 1.38 0.08
3118 9 1 1 1.37 9.09
3118 10 1 2 1.34 0.10
3118 11 2 . . .
3118 12 1 2 1.10 0.08
3118 13 2 . . .
3121 1 1 2 1.34 9.12
3121 2 1 1 1.41 2.99
3121 3 4 . . .
3121 4 2 . . .
3121 b 1 1 1.69 2.11
3121 8 1 1 1.44 0.08
3121 7 2 . . .
3121 8 1 2 1.21 2.10
3121 9 1 2 1.44 2.09

Status: 1
Male = 1; Female

Live; 2 = Early Resorption; 4 =

ABN1

SURB
SURB
SURB

SURB
SURB
SURB
ROST

ABN2

Late Resorption
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]

ABN3



n~Hexane Mouse Teratology Study: Raw Fetal Data (@) 27

6e°D

- 6000 ppm N-Hexa8N® —————cccmc e e e

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No W t Wt

3121 10 1 2 1.38 0.09

3121 11 1 2 1.40 0.09 ROST
3121 12 2 .

3131 1 2 . . .

3131 2 1 2 1.66 9.11

3131 3 1 1 1.82 9.12

3131 4 1 1 1.68 9.11

3131 (3 1 2 1.67 9.10

3131 8 1 1 1.61 9.10

3131 7 1 1 1.83 2.12

3131 8 1 2 1.62 0.09

3131 9 1 1 1.83 9.10

3137 1 1 1 1.82 2.11

3137 2 1 2 1.40 2.08 SURB
3137 3 1 2 1.49 9.09

3137 4 1 1 1.43 2.11

3137 6 1 2 1.31 2.10

3137 8 1 2 1.12 0.08 EXCE
3137 7 1 2 1.50 0.07

3137 8 1 2 1.51 2.09

3139 1 1 2 1.32 2.09 SURB
3139 2 1 1 1.41 2.09 ROST
3139 3 1 1 1.39 0.08

3139 4 4 . . .

3139 5 1 2 1.36 0.08

3139 8 1 2 1.27 2.08

3139 7 1 2 1.31 0.07 ROST
3139 8 4 . . .

3139 9 1 2 1.23 2.09 SURB
3139 10 1 2 1.31 2.08

3139 11 1 1 1.28 . SURB
3186 1 1 1 1.33 2.08

3185 2 1 2 1.21 .07

3186 3 1 1 1.31 2.09 SURB
3186 4 1 1 1.30 2.09 SURB
3186 6 1 1 1.26 2.08

3186 8 1 1 1.30 2.09

31856 7 1 1 1.30 2.08

31856 8 1 2 1.19 2.07

3186 9 1 1 1.31 2.09

3186 10 1 1 1.21 2.08 SURB
31856 11 1 2 1.17 2.07

3186 12 1 2 1.17 2.08

3186 13 1 1 1.26 2.07

3209 1 1 2 1.45 2.08

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption
Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalitie:: [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (Q) 28

9¢°D

_____ - -— 6000 ppm n-Hexane - ——-

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3

No Wt W t

3209 2 1 2 1.60 0.09

3209 3 1 2 1.36 0.11

3209 4 1 2 1.37 0.09

3209 b 1 2 1.37 0.08

3209 ) 1 1 1.42 0.10 ROSK

3209 7 1 2 1.456 0.10

3209 8 1 1 1.49 0.09

3209 9 1 2 1.29 0.09

3209 10 1 1 1.39 0.12

3209 11 1 1 1.41 0.08

3223 1 1 2 1.41 0.08

3223 2 1 1 1.49 0.08

3223 3 1 1 1.46 0.08

3223 4 1 2 1.32 0.06

3223 b 1 2 @.78 0.06

3223 ) 1 1 1.48 0.09

3223 7 1 1 1.41 0.07

3223 8 1 1 1.51 0.08

3223 9 1 1 1.60 0.08

3223 10 1 2 1.40 0.07

3223 11 1 1 1.42 0.09

3223 12 1 1 9.92 0.06

3223 13 1 1 1.42 0.08

3230 1 1 1 1.68 0.12

3230 2 1 2 1.42 0.11

3230 3 1 2 1.38 0.10

3230 4 1 2 1.38 0.10

3230 b 1 2 1.27 0.08

3230 ) 1 2 1.47 0.11

3230 7 1 1 1.48 0.11

3230 8 1 2 1.41 0.12

3230 € 1 1 1.61 0.09 SURB

3230 1¢ 1 1 1.60 0.11

3230 11 1 2 1.39 0.11

3230 12 1 1 1.47 0.09 SURB

3243 1 1 1 1.20 0.06

3243 2 1 1 1.12 0.06

3243 3 1 2 0.64 0.09

3243 4 1 1 1.13 0.07

3243 b 1 1 1.19 0.08

3243 8 1 2 1.06 0.04

3243 7 1 1 1.24 0.08

3243 8 1 2 1.14 0.06

3243 9 1 1 1.83 0.08

3243 10 1 1 1.17 0.09 ROST
Status: 1 Live; 2 = Early Resorption; 4 = Late Resorption

Sex: Male = 1; Female 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



LE€°D

Sex:

n-Hexane Mouse Teratology Study:

Mat
No

3243
3243
3243
3243
3243
3243
3243
3264
3264
3264
3264
3264
3264
3264
3264
3264
3264
3264
3269
3269
3269
3269
3269
3269
3269
3269
3269
3269
3269
3288
3266
3268
3266
3266
3266
3266
3268
3266
3268
3288
3286
3286
32856
32856
3286

Site

[y [y

[y
NEaWONHEHQOONOAALAWNEHHROONOAARLWNEHROONOANRLWN =

Status:

Status

I o o T e e e e O O R O T O S Tl T T T Y Ty e

1 = Live;

Sex Fetal
W t

N

1.21

1.12
1.01
1.07
1.02
1.14
1.36
1.64
1.64
1.41
1.48
1.23
1.23
1.49
1.16
1.46
1.37
1.26

1.24
1.16

1.23
1.26
1.22
1.16
1.19
1.18
1.41
1.38
1.40
1.33

NNRNRNNNPRONRNEN DN NSRRI AN el A s NN S e

NNNENNN-N-.

=N
[
»
N

2 = Early Resorption;
Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]

5000 ppm n-Hexane

Raw Fetal Data (Q)

29

Placenta
W t

8.07
0.07
9.09
9.08
o.1¢
8.07
0.08
9.1¢
0.08
0.08
0.07
9.07

N

Q-
e

Coooo00krOy
. NOJINoooom P,

©O O0O000O0CO0OO

8O ©00000O0OEm 00000000Om &8 &
© COOo~N~NO~N

.
[y
-

ABN1

SURB
SURB

SURB

SURB

ABN2

4 = Late Resorption

ABN3

ROST



n-Hexane Mouse Teratology Study:

8t°0

Sex:

Raw Fetal Data (g)

30

6008 ppm n-Hexane

Mat Site Status Sex Fetal Placenta
No W t W

3286 8 1 2 1.43 0. 09
3286 7 1 2 1.47 0.09
3286 8 1 1 1.52 0.10
3286 9 1 1 1.50 011
3286 1@ 2 . .

3286 11 1 1 1.66 0.09
3286 12 1 1 1.45 2.11
3294 1 1 1 1.54 0.10
3294 2 1 1 1.50 0.10
3294 3 1 2 1.36 0.09
3294 4 1 1 1.48 0.16
3294 6 4 . . .
3294 L) 1 2 1.42 9.09
3294 7 1 1 1.69 0.11
3294 8 1 2 1.456 0.10
3294 9 1 2 1.36 0.09
3294 10 1 2 1.40 0. 09
3294 11 1 1 1.51 0.10
3294 12 1 2 1.40 0. 08
3301 1 1 1 1.650 0.10
3301 2 1 2 1.39 0.10
3301 3 1 2 1.24 0. 08
3301 4 1 2 1.21 0. 07
3301 3 1 2 1.31 011
3301 8 2 . .

3301 7 1 2 1.27 0. 08
3301 8 1 2 1.28 0.10
3301 9 1 2 1.32 0.09
3301 10 1 1 1.22 0.08
3304 1 1 2 1.46 0.12
3304 2 2 . .

3304 3 4 . . .
3304 4 1 1 1.38 8.12
3304 3 1 2 1.29 0.16
3304 8 2 . . .
3306 1 1 1 1.82 9.13
3306 2 1 1 1.64 0.14
3306 3 1 2 1.47 0.10
3306 4 1 2 1.66 0.12
3306 3 1 2 1.46 9.12
3306 8 1 2 1.51 0.08
3306 7 1 1 1.50 0.09
3306 8 1 1 1.23 0.10
3306 9 1 1 1.668 0.10
3312 1 1 2 1.44 9.07

Status: 1
Male = 1; Female

ABN1 ABN2 ABN3

SURB

SURB

ROST
SURB

SURB

Live; 2 = Early Resorption; 4 = Late Resorption
2 See Code Sheet (pg 32 this Appendix) for identification of abnormalities [ABNn]



n-Hexane Mouse Teratology Study: Raw Fetal Data (g) 31

65000 ppm n-Hexane .

6€£°D

Mat Site Status Sex Fetal Placenta ABN1 ABN2 ABN3
No Wt wt
3312 2 1 1 1.29 .07
3312 3 1 2 1.29 8.07
3312 4 1 2 1.23 0.07
3312 6 1 1 1.31 0.08
3312 8 1 2 1.20 0.08 ROST
3312 7 1 2 1.26 0.09
3312 8 1 1 1.26 2.09 ROST
3312 9 4 . . .
3312 10 1 1 1.39 0.08
3312 11 1 2 1.20 8.87
3312 12 | 2 1.46 9.07
3312 13 1 1 1.49 2.09 ROSK
3312 14 1 1 1.49 9.08
Status: 1 Live; 2 = Early Resorption; 4 = Late Resorption

Sex: Male = 1; Female = 2 See Code Sheet (pg 32 this Appendix) for identification of abnormalitie: [ABNn]



DIUR
EXCE
FURB
LMFL
MAST
ROSK
ROST
SCST
SURB

0%°0

n-Hexane Mouse Teratology Study:

Code Sheet for Fetal Abnormalities

Dilated Ureter

Exencephaly

Fused Ribs

Limb Flexure

Misaligned Sternebrae

Reduced Ossification = Skull
Reduced Ossification = Sternebrae
Scrambled Sternebrae
Supernumerary Rib

Raw Fetal Data



n-Hexvne Mouse Teratology Study: Colen®@r of Events

Exposure levels; Treatmentsl-4 0, 200, 1000 5000 ppm O-hexane
Animals ordered 1-27-87
Animals received (ARC# 870028) 2/18/87
Eartagging and pre-study weights 3/3/87
Initial health screen SM, SF 3/4/87
Virgins weighed, randomized and selwcted 3/6/87

Animals released for study,

but are to remain on quarantine 3/9/87
Additional health screen S5SM, 5F 3/17/87
Detection of copulation (0 dg), (A) 3-12-87 (15)
randomized, weighed, individually cagr® (B) 3-13-87 (17)

(C) 3-14-87 (74)
(D) 3-15-87 (52)
(E) 3-16-87 (19)

Study mice moved to exposure room 3/17/87

Exposure (20 hours/day; 6-17 dqg): (A) 3-18-87 to 3-29-87 (15) females
(B) 3-19-87 to 3-30-87 (17) females
(C) 3-20-87 to 3-31-87 (45) females
(D) 3-21-87 to 4-1-87 (44) females
(E) 3-22-87 to 4-2-87 (19) females

Weighed (6dg) start exposure (A-E) 3/18 to 3/22/87

Weighed (9dg) (A-E) 3/21 to 3/25/87

Weighed (12dg) (A-E) 3/24 to 3/28/87

Sacrifice (18dg): (A) 3/30/87
(B) 3/31/87 T gminal serology
(C) 4/1/87
(D) 4/2/87
(E) 4/3/87

Virgim—- expose 12 days concurrent with Grp A 3/18 TO 3/29/87

Weighel, exposure day 1 3/18/87
Weighe exposure day 4 3/21/87
Weighel exposure day 7 3/24/87
Sacrific e, one day post-pxposure 3/30/87
Fetsl| ams completed 4/30/87

C.41
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NHHEXANE MQOJUE TERATOLOGY SIUDY DISPOSITION

Plug- positive

Plug-positive

Exposure Female Mice Removed Female Mice Litters

Group Treatment O Study(a) From Study for Sacrifice Virgins Examined
Control (0 ppm) 1 35 2 (b) 33 10 27
200 ppm 2 35 1(b) 34 10 27
1000 ppm 3 35 1(b) 34 10 28
5000 ppm 4 35 1(c) 34 10 25

(a) The study protocol requires a minimum of 33 plug-positive females

(to obtain 20 pregnant females).

{b) Premature delivery of litter - not treatment related.
{c) Injured and sacrificed prior to the scheduled sacrifice.









ARC RODENT HEALTH STREEN REFCRT

Lab no: F-2¢

Investigator: Mast Animal /Ehipment no: S7H0ZE8
Study: Hexane Teratology Date rc'd: 2Z/18/87
building: LSL II Souwrce: CR Kingston K%5
Room: 433 Species/Strain: Mice/CD1
Date initiated: Z/4/87 Sex: M/sF Age: ED 12/ 25/ 66

Status: Received 5 male (#1-3) and & female (#&5—10) mice for pre-
expaosure health screen including gIrQss necropsy, parasite
examination, histocpathology and serology.
Endoparasite/Ectorarasite exam

0/10 » &nal tspe exam (Syphacia sp.)

0/10Q Cool pelt exam (Ectoparasites)

*Number positive/number examined

Gross Necroosv

1/10 =lLett hind foot amputated beliow tibia (#7)

*Numper aftfected/number examined

Serclcgv: Mouse
C/ALO * Mvcpolasma Duimonis
Q10 S@nuai Virus
0/10 Pneumonia virus of mics
G/ALO Mouse hepstitis virus (1710 festsd
#F1]
as10 GD VIiI virus
*pNumber of poszitive tests/rmnumber testad
Nasooharvnoesl culturs
S/10 ® Beta nemolviic ESirsoctococcus
Zorsste
Citrooa
Cocagulas
Lebsi
izbsi=A
Cxelprs
= sgom
Z=-=cTo

(Group €, not S.

zooenicemicus)



Histocsatholoayv
1/10% Liver Occasiornal tiny focus of inflamma=—
tion in hepatic parenchyma (&7)

1/10 Liver Occasional slignt perivascular in+iamma-—
tion (#7)
*#Number affected/number examined
rr tion/Summary

Serologic tests for virai: &sntibodies wsre done on ten
edditional mice (ARC Lab #F-I5) because ot the eguivocal MHV test

in one mouse anc the presence of a few minimal liver lesions in
another mouse. These findinas are not of particular concern but
the addtional tests will provide confirmation of the viral free
status of these mice.

The Group C Streptococcus, while not Streptococcus
zoospidemicus, may have some potential far causimg secondary
infections in mice and other rodents. However, it is not
expected to have any effect on mice as +they arz used in this
study. These animalg are being heid in quarantine =tatus to
prevent transmission of the Group C Strep into other animal rcoocms
and its possible establishment in other populations 'in the

QEQunncte. f/// l _

Tectnoiogi'st vekerfnarian




RODENT HEALTH SCREEN

HISTOPATHOLOGY
. Lab Number - 30
STUDY/Species/%XMe, W@M — vz Histo Number __287 —/2
ANIMAL NUMBER 1|2 3 4 5 6 7 8 9 10
Luna IR r'
Trachea / [ / / / / X / / X
lleym [ ! Ly (! | L/ ‘
Colon | I / / / / / / / / ||
Harderran Gland (rat) } \
Salivarv Gland frat l l '
Submand Lvmoh Node (rat l
Heart ! ! / / / [ ] [ |
Liver ! f / ) L 7, 3 / | i ‘ !
Kidnov / / y ] / / ! / l‘ / " /
]
| |

OESERVATIONS:

X Not examined (tissue no. submitied or lost :n brocessina)

1 N3 siznificant lesions

2 0(’5&—»—-‘:\,‘1 7‘7«—7 /44.,,, 4 m;r'gz.—“.-w/a; ~— /“7/.-/1’/;} /é%—wwé--mg
] Geer S bidtb nhiiienle M:/Am Lo / (S ARR-Y B
J 7 ; 7

- 4/0/

There  Cirmon—de, " winn Verholle, /‘(zw‘ ‘/\rv Aod L"‘ﬁ ATy T
& Tewra M o~ 3/5[F7. S il by faod e G i
P . v / . : . ' T 3 m
,%4 R "‘l/-x Airrr con ‘\;.-._ 7 T~ ”{:— > é\”’“/ = o il l:/hw ki

,'\ P 6;#‘//0 [’ <_7‘72¢/)Té(’.4¢e.f§: . SF//— 3//?}:‘&7 ’
. 7 ——

Rel: @5-AR-3FD2
10/2/85



RODENT HEALTH SCREEN
GROSS NECROPSY

_ Lab Number ___A39
STUDY/Species peeans [ e Date Performed _3/Y/87_____
ANIMAL NUMBER im| 2m| 3M am| 54 BF| 7F| 8F| 9oF| 10F

Haircoat/Skin

I Lo | ( |

A

Ventral Neck Area

| | | { \

|

Abdominal Viscera

VLT

)

Thoracic Viscera

Middle Ear

J
|
|
\

Eves/Coniunctiva

| \ |
Harderian Gland (reh I ‘ f
3rain ‘ ‘ j ' ' | ' ‘ \ '
Tissues saved in 10% NBF™ ‘ v v ' v \ v | / {/ &1/ \s \l/
(st o OIG_ 1 Do o Alaok=le, |
(gl jolEe £ |
can Feg - == |=1]=- |3ss 3/26 | 3363 3;/0]33/5
’ G€5 /77

O3S=RVATIONS

X_Ngt examined

1 N3 sienifisant lesions

/
| ™" Tissues savec: lungs wan wasnez. nezn, saivary Gianc, ngl KiGney, Siam. iEUm, ST, IvEr. SDieen, leSUSIOVEY
! Lroinaies, eves win naroerian igns {rais ), sine”

\

‘Rell ©3-AR-3FO2
/8186

o li
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£EN REFORT

ARC RODENT HeEALTH SCR
Lab no: #-3I3

I nvestigator: Mast kni mai/ Shi pment no: B700ZE
Study: Hexane Teratoi oay Date rc'a: Z/18/87
Builiding: SL 11 Sour ce: CR kingston ¥9&
Room: 4I2 Speci es/Strain Mic=/C0!
Date initiated: =/17/87 Sax: M/F age: ED 12/25/57
Status: Ten mic=(S maie and I female) received for foliow-ug
study of F-I0
Gross Necropsv

Na si1gnificant lezions
SergioCcV: Mousea )

G/10 = Myvecopiasma owinonl s

0/10Q Sendai virus

0/10 Pneumonia virus of mce

O/10 Mouse negpaztiti = Vi rus

0/10 GD VIl wvirus

*Number of positive tests/number tested
Corr=iztion/Summary

11 serplogic testsz were negative indicating these mics
aid not have antibeodies to any of the absve pathogens and
presumatzliy that zi:i armimals from this snhnipment wsre +reses Of
infection by the same pat hogens. ~
/

Techhiclo

D.5




STUDY/Species ot /&’w”"“'

RODENT HEALTH SCREEN
GROSS NECROPSY

Lab Number }935

Date Performed _2/17/67

ANIMAL NUMBER

M

2M

IM Am SM 6F 7/~ &

2

1047

Haircoat/Skin

/

/ / / / /

/

/

Ventral Neck Area

[ [ ( l

Abdominal Viscera

Thoracic Viscera

Middle Ear

| -

/
?
|
|

Eves/Conjunctiva

|

Hargerian Gland (rat)

\

Brain

Tissues saved in 10% NBF**

|
||
Vv

"

o) 12249 Llaﬂ Egzs’

325>

OBSERVATIONS:

X__Not examined

1 No sienificant lesions

<

tissues savec: lungs wih tracnez, neesn. saiwvany gia
lurDIngles, eves wan narcerian gianc (ras), oine’

-------

L KICney, Srain, neum, c2ion, liver, sdieen, lesus/cvany




ARC RODENT HEALTH SCREEN REFORT

Lab no: P-44

Investigator: Mast Animal/Shipment no: 870038
Study: Hexane Teratology Date rc'd: 2/18/87
Building: LSL II Source: CR Kingston K88
Room: 436 Species/Strain: Mice/Cdl
Date initiated: 3/31/07 Sex: MF Age: BD 12/25/87

Status: Eight mouse blood samples received for terminal sacrifice
serology

Serol gy: Mouse

0/8 v sm ulmonis

0/8 Sendai virus

0/8 Pneumonia virus of mice
0/8 Mouse hepatitis virus
0/8 GD VII virus

*Number of positive tests/number tested

Correlation/Summary

All seroiogic tests were negative indicating these mice
did not have antibodies to any of the above pathogens.

‘Q‘%MEZU
Te ologist




ARC RODENT 4EALTH SCREEN REPORT

Lab no: P-4%

Investigator: Mast Animal/Shipment no: 870038
Study: Bexane Teratology Date rc'd: 2/18/87
Building: LSL II Source: CR Kingston K96
Room 436 Species/Strain: Mice/Cdl
Date initiated: 4/3/87 Sex: MF Age: BD 12/25/07

Status: Two mouse blood samples received for terminal sacrifice
serol ogy as a supplenent. to ARC Lab No. P-44

Serologx: Mbuse

0/ 2 v s \

0/2 Sendai virus

0/2 Pneunoni a virus of mce
0/2 Mouse hepatitis virus
0/2 G M| virus

*Number Of positive tests/number tested

Correlation/Summa
Al serologic tests were negative indicating these nice
did not have antibodies to any of the above pathogens.

QEQmatt ¢ a7 /87 //%ﬁz/ui\%- >//27/?7

Technologist Ye e}%&arian




APPENDI X E

QUALI TY ASSURANCE STATEMENT






TERATOLOGY STUDY OF n-HEXANE IN MICE
Quality Assurance Statement

Listed below are the phases and/or proceduresincluded in the study describedin thisreport which
werereviewed by the Qudity Assurance Unit during the period, 2/1/87 - 5/1/87, specificaly for this
study and the dates the reviews were performed and findings reported to management. (Findings
werereported to the study director or her designee at thetimeaf thereview.)

Date Findings Submitted
in Writing to
Phase/Procedure Reviewed Review Date Study Director/Management
Animal Receipt 2/26/87 3/4/87
Body Weights 3/3/87* 3/4/87
Animal Identification 3/3/87* 3/4/87
Health Screen 3/4/87* 3/9/87
Mating 3/16/87 3/23/87
Body Weights 3/16/87 3/23/87
Dosing 3/27/87* 3/31/87
Teratology Examinations 3/31/87* 3/31/87
Necropsy 3/31/87 3/31/87
Data 9/23 &10/1/87* 3/29/88
Daa 2/3-5/88* 3/29/88
Draft Final Report 2/25&28/88 3/29/88
Final Report 6/7&22/88 6/22/88
* Reviewed specifically for this sudy
M 6 /23 55

Quafity Assurance Specialist Date
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I NHALATI ON REPRODUCTI VE TOXI COLOGY STUDY PROTOCOL
N- HEXANE

. TITLE: Teratology Study of n-Hexane in Mce
II. PURPOSE OF STUDRY )

The strai ght-chai n hydrocarbon, n-hexane, is commonly used as a sol vent for
the extraction of oil seeds, as a reaction mediumin the production of
polyolefins, el astoners and pharnaceuticals, and as a conponent of

gui ck-drying cenents, |acquers and adhesives. The production of n-hexane,
which was estimated to be four billion pounds per year in 1979, utilizes
stocks of straight-run gasoline and higher boiling liquid products stripped
fromnatural gas or paraffinic fractions of refinery streans. It is also
found as a mnor component of gasoline and its conbustion products, hence
petrol eum products are a maj or source of environnental hexane

contam nation. Due to the |arge-scal e production and w despread use of
hexane, including teaching | aboratories, the opportunity for industrial,

i ncidental environmental, or volitional (glue-sniffing) exposure to hexane
vapors is significant. The studies described herein are proposed as a
result of a concern that this exposure may result in a negative inpact on
hurman reproductive function.

Several excellent reviews concerning hexacarbon toxicity and netabolismare
avai l abl e in Experimental and Clinical Neurotoxicology (edited by Spencer

and Schaunburg, 1980) and in CRC Critical Reviews in Toxicologv (Spencer,
Schaumburg, Sabri, and Veronesi, 198@). In summary, polyneuropathies

have been reported foll owi ng exposure of workers to n-hexane contained in
adhesi ves or used as an industrial solvent as well as follow ng repeated
volitional exposure by glue sniffing. A nmetabolite, 2,5-hexanedione, has
been shown to be responsible for nost, if not all, of the neurotoxicity.
Younger rats appear to be | ess sensitive to n-hexane neurotoxicity than are
ol der animals. It has been suggested that this difference nmay be due to
their having shorter axons with smaller dianeters, or to a Geater rate cs¢
growh and repair in peripheral nerves conpared to that of adults {(Howd ec
al., 1983; Kimura et al., 1971). Likew se, G ahamand Gottfried (1984)
hypot hesi zed that nmice are less sensitive than rats to gamma-diketones,
such as 2,5-hexanedione, because myelinated axons in mce are shorter and
have smal |l er di ameters than the correspondi ng axons in |arger species.

Pharmacokinetic and distributicn studies in rats of inhaled n-hexane have

i ndi cated that the hexane saturation concentration of organs is directly
proportional to tneir lipid centent, and that blcod contains mcre hexane in
relation t0O its lipid content than do organs (knaersen, 1981; Bonhlen et
al ., 1973). =Baker and R ckert (1981) found that the metabolismand
elimination Of n-hexane were dependent upOn exposure concentration, fu:

that the tissue concentration of zhe metazclite, Z,%5-hexaznedicns, Was not
directly related to N-hexane expcsure concentration. BR2Bus et al. (1982),
using l4c-labeled n-hexzane iN &-nour expesures, found that the distribution

cf radiocactivity WAS dose-dependent.

In studies designed to address the possiblity that exposure to hexane may
affect prenatai devel opment Bus et al. (1379) al so determ ned the
F.1
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distribution and half-lives of n-hexane (ty,,= 1.2 hr ) and
2,5~hexanedione (tj,/2=3.9 hr) in maternal organs and fetuses exposed to

n- hexane during gestation. Concentrations of n-hexane and its netabolites
in fetuses were approximately equal to those in maternal bl ood.
Nevert hel ess, they observed no statistically significant effects on
intrauterine nortality, fetal body weights or the incidence of fetal

anomal ies follow ng 6-hour daily inhalation exposures to 1000 ppm of

n- hexane from8-12, 12-16, or 8-16 dg. Gowh of pups was inpaired for the
first 3 postnatal weeks in the group exposed from8-16 dj, but the
possibilities of maternally-nedi ated effects or postnatal exposure via

m |k were not exam ned.

O her devel opnental studies include that of Marks et al. (1981) who found
that oral adm nistration of n-hexane (2.2 g/kg) daily from®6 through 15 dg
in mce produced one maternal death, but no fetal effects. Wen they
administered 2.8, 7.9 or 9.9 g/kg/day of n-hexane as 3 daily doses,
maternal nortality was increased in a dose-related manner and fetal weight
was reduced at the two higher dose levels, but no fetal mal formations were
observed.

Exposure of female rats for 7 hours per day to hexane vapor at
concentrations up to 10,000 ppmfor 15 days prior to conception and through
18 dg produced neither signs of neuropathy nor indications of effects on
postnatal maturation and growth of the pups (Howell and Cooper, 1981,
Howel I, 1979). No effects on the visual (VER) or interhem spheric (IHR)
evoked response of anesthesized of fspring were found in one series of
experinments; however, in a second experinent, there was an i ncreased
anplitude of the VER peaks in unanesthesized 45-day ol d pups of the

hi gh- concentration group

These studi es are rather convincing relative to the absence of norphol ogic
ef fects (despite the | ow exposure concentration of 1000 ppm in one rat
study). Although the altered VER may suggest functional inpairnent of the
fetal/neonatal nervous system the nore |likely explanation - maternal
toxicity - has not been addressed. while it is tenpting to conclude that
fetal and neonatal rats and nmice are relatively resistant to the effects oz
n- hexane exposure, these conclusions are based on inconplete evidence. 1n
order to provide nore definitive information regarding the teratogenic
potential (or lack thereof) of n-hexane the followi ng studv will be
performed with the goal of maximizing maternal exposures.

Since it appears that toxicity is a product of concentration-tinme factors,
an adequat e assessment of the teratologic potential requires evaluaticns
after prol onged exposures at high concentrations in several species. Tc
acconplish this, the study in mce defined in this protocol wll enploy
multiple levels rancino up to the mazimem 4.a5t8isable concentration—5028
ori—grr 20 hour per day. These expcsures will extend throughout the iate
implantaticon, crganogenic, and feczl develcoment stages (i.e., 6 through L7
dg), with aetaiied teratologic evaluations perfornmed at 18 dg. A similar
study will be subsegquently performed with rats to obtain comparative data
in another species. ToO examine the potential for neurotoxicity, ozher
subsequent studies in rats will be perforned using the sane prenata
exposure reginen in addition to a postnazal exposure, iN Wich primary
enphasi s would be placed on evalﬁaﬁion of postnatal growth, devei opnent,
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III.

and sensory-notor functions.

Reported effects on |ipid netaboli smhave suggested the possibility that
the ovaries or ovulation may be affected by inhalation exposure. Although
the limted data of Howell and Cooper (1981) regardi ng preconception and
prei npl ant at i on exposure suggest that the ovary is not a target organ for
n- hexane toxicity, the lack of information on the uptake of n-hexane or its
met abolites into the ovary is disturbing. Since the need for a specific
study is not imediately justified, the ovaries fromthe pregnant animals
inthis study will be preserved at necropsy and provi ded to anot her

| aboratory (designated by the sponsor) for oocyte enunerations. An

addi tional group of animals will be exposed concurrently to determ ne the
ef fect of n-hexane exposure on virgin femal es.

= T =

A Sponsor:
National Institute of Environnental Health and Safety
Nat i onal Toxi col ogy Program (NTP)
P. 0. Box 12233;
Research Triangle Park, N.C. 27709

B. Sponsor's Representatives:
Dr. Bernard Schwetz
Dr. Richard Mrrissey

IESTING LARORATORY
A Facility
Paci fic Northwest Laboratory (PNL)

P.0.Box 999; Richland, Washi ngton 99352

B. srugy Director:
Dr. Terryl J. Mast

PROPOSED SCHEDULE CF zVENTS (This proposed schedule may be altered. =211
changes will be appended to the protocol.)

A. Prestart audit for QP conpliance: 3/16/87
B. Animals arrive: week of 2/16/87
C

. Quarantine, health evaluation and identification Of fenmales: 2/16/87 -

3/ 12/ 87

D. Initiation of breeding procedures and randemization Of animals in-o
treatment groups: 3/12/87

E. Initiation of exposure:3/18/87

T. Initiation Of necrocpsies: 3/30/87

G. Evaluation of fetal specimens and datz:4/6/87-7/1/87

H. Conpletion cf craft report:8/1/87

I. Completion ¢f final report:10/1/87

TTSM CVEmDM

A, Specieg: nNoDuse
B. Strain: Ccr1i:CD-1(1cr)BR

F.3
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C. Number of Animals and Supplier: 350 female and 75 nale animals will be
purchased fromthe Charles River Breeding Laboratories, Kingston, NY.

D. Age Of Animals Upon Arrival: 7-8 weeks

E. Experimental Animals (Females): 40 mice will be randomy sel ected and
assigned to four dose groups (10/group) fromthe total fenmale pool
(2B-DT-3B@B) . The remaining female nice will be mated by placing two
fermal es wi th-one nal e overnight in a breeding cage (2B-DT-3B2D). N ne
AM of the day that copulation is established (by the determ nation of
t he presence of a copulation plug in the vagina) will be designated as
O dg.

F. Number of Animals in Study: A mninumof 33 plug-positive females (to
obtain 20 pregnant females) will conprise each of the four treatnment
groups; the mni numnunber of plug-positive females to be exposed will
be 132.

G Test Svsten Justification: The use of mice as a test system was
specified by the sponsor. Differences in sensitivity to induced
neur opat hi es fol |l owi ng exposure to the hexane netabolite,
2,5-hexanedione have been reported for rats and mice. |n particular,
data fromthis study will be conpared with the results froma

teratol ogy study in rats which has been perforned using an identical
exposure regi nmen.

A. Quarantine and Acclimation:

1. Upon arrival at PNL, the animals will be quarantined (gB-AR-3F@3)
for 3-4 weeks in the LSL-II Building.

2. Tenperatures in all rooms will be maintained at 73 * 3 ©r and
relative humdities at 50 £ 15% during the quarantine, acclimation
and exposure periods. These values will be neasured and recorded
twi ce daily.

3. During the quarantine period the animals will be housed by sex,
approxzimately 10 mice per cage in wire cages. The cage space will
meet the requirements stated in the Guide for Use cf Lebozatcry
Ani mal s.

4. Duzing the breeding period the animals will be housed in the
guarantine oom

5. Plug-positive females will be acclimated fromg to 6 ag in
individual compartments of w re-nesh cages w thin exposure chambers
(W th chamber doors open). vVirgin females will be acclimated for

approximately 1 week Prior zo exposure under cne same conditions.

Uiwae e =0

3. Fees. NIE-@7 Open Formulaz Diet (pellets) will be provided acd lipi-ux
k- during the acclimation and experimental period. Feed will remain in
pl ace during the exposure period and will be changea dally.

C. Randomization: Virgin females will be randomy chosen and assigned -o
dose groups based on the fi:slg 4Wei ghing. Their weights will be ranked
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fromlightest to heaviest and each ani mal randomy assigned to a
treatnent group by means of a conputer-assisted randoni zati on program
whi ch i s based on a single blocking factor, body weight (#B-DT-3BZB).
On the day of plug detection (0 dg), the mated mice will be weighed and
assigned to dose groups as above.

-

@« E. Identification:

1.

Al female mice will be individually identified by nmetal ear tags
during the first weighing session (gB-DT-3B@l).

Cage naps (@B-DT-3B@3) show ng pl acenent of individual animals in
each cage unit of the exposure chanmber will be prepared and updated
daily. Each exposure chamber will be identified by chanmber nunber
and exposure level. The proposed arrangenment of the exposure
chanbers is included in Attachnment 2.

G Animal Disease Screening Program (g2 AR _3Fg2): Approximately 2-3 weeks
after receipt of the animals, five females and five males will be

exam ned for internal and external parasites and bacterial pathogens;
their sera will be tested for antibodies to sel ected pathogens and

hi st opat hol ogi ¢ exam nati ons of lung, liver, kidney, ileum colon and
heart will be performed. At necropsy, serumfrom5 animals in the
control group and 5 fromthe hi gh dose group will be tested for

anti bodi es to sel ected pat hogens.

MIIl IEST ARTICLE
A. Chemical nanme: n-Hexane
B. Formula: CH3CHyCHoCE,CHCH3
C. Manufacturer: Phillips Chem cal Company
D. Source: Research Triangle Institute, Research Triangle Park, NC
£, CAS No.: 110-54-3
©, NIP No.: 10189-N
G. LOT No.: RTlI |1 og nunber: 4911-100-01
gNw LOT No. : 51436- 58

- I

The vehicle control will be filtered air.

Storage conditions: A ready reserve is maintained in a flammable
storage cabinet |located in room 315 of the 1sII =Building. The

remai ning inventory is in a chenical storage facility adjacent to the
Research Technol ogy Laboratory. Both locations are maintained to
approxi mtely 72 °r,

Analytical Chemistry

1.

Upon receipt, identity and gross purity anal yses ¢ the bulk

chem cal were perforned by infrared spectroscopy; gas chromat ography
(GC) was used to determine puritv by mmjor peak comparison and al so
o generate an impurity profile (gz-2C-3&13), Subseguen: Tulk
assays, upon completion Of thne animal exposures, wiil use GC to
determine test material purity and an inpurity profile.

n-Hexane concentrations within the exposure chambers will be
monitored (@B-AC-3B1lP) USinNng an EP-584g@ aas chromat ograph cali brated
by the nmethod detail ed 1nlg%;Ac~3cgw (see Attachment 2).
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IX. DESCRIPTION CF INHALATION EXPOSIRE SYSTEM

The inhal ati on chambers will be |ocated in room 436 of the LSL-I1 building
A detail ed description of the inhalation exposure systemto be used in this
study i s included in Attachnent #2 of this protocol.

X. EXPERIMENTAL DESIGN AND DOSE LEVELS

A,

B,

Experimental Design: Four groups of animals, consisting of at |east 33
pl ug- positive mice in each group, will be exposed to the test chemi ca
on 12 consecutive days (6 dg through 17 dg). The animals will be
necropsi ed on 18 dg for maternal and fetal eval uations.

In addition, 10 virgin females will be added to the control and to each
dose group for the purpose of obtaining ovaries to be used for
guantitative ovarian follicle counts. These animals will be exposed
for 12 consecutive days concurrently with the plug-positive aninmals and
sacrificed the day of cessation of exposure.

Exposure Regimen: Chanber atnospheric concentrations of n-hexane will
be g (filtered air), 200, 1000 and 5000 ppm Pl ug-positive nmice and
the virgin females will be exposed for 20 hrs/day for 12 consecutive
days. Control mice (0 ppm) will be housed in an exposure chanber in

t he sane room and will be handled in the sanme nmanner as the mce that
are exposed to the test chemcal. The exposure chanber doors will be
cl osed t hroughout the exposure and nonexposure periods, except during
ani mal care procedures. Exposure chanber tenperatures will be
maintained at 75 * 3°r and relative humidities at 55 = 15% Air flow
will be maintained at 15*3 cfmand the chamber pressure at
approximately 1 water negative with respect to room pressure.

Selection of atmosphezic Concentrations: The maxi mumexposure chamnber
at nospheri c concentration of hexane, 5000 ppm is 50% of the LEL (| ower
explosion [imt). In order to maxim ze maternal exposure the exposure
time is extended to 20 hr/day for all doses; exposure concentrations
wer e approved by the Sponsor.

XI. ZEXPIDIMENTAT QBRSERBVATIONS

n
o m

Clinical Observations: The animals will be observed daily for
nortality, nmorbidity, and signs ¢ toxicity. The date and tine o=

death or euthanasia Of moribund animals Wil be recorded and the
animals will be necropsied according to (@8-DT-3B2F) .

Weights: All female mice will be weighed during the weex prior to

mating. Virgin females (10/group) Wl be randemly selected at this
time (see Randomizazion, pg. ¢). After breeding zlug-positive fsmales
will be weighed again on g, ¢, 9, 12, and 12 &5 (CE-CT-3BCC).  Virgin
females will be weighed on tne 15%, ¢t2 and last acay of exposure. <Tne
body weight on O dg (for mated females) Wl be used for randomization
of plug-positive animals (ZB-DT-3B@R) xnto four exposlure groups.

Scheduled Necrop:zy: IThe mce are scheduled to be euthanized with co, on
18 dg. A necropsy (@E—DT—3%?%£ mat ernal animals Wl be weighed and
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exam ned for gross tissue abnormalities. To docunent the presence of

| esi ons which may be due to chenical exposure, any organs or tissues
with lesions will be preserved in neutral buffered formalin (NBF); in
this case, conparable organs or tissues from approxi mately 20% of the
control animals will be preserved in NBF; all other tissues will be

di scarded. The gravid uterus will be renmoved and wei ghed, and the
nunber, position and status of inplants will be recorded. The

pl acentas will be wei ghed and exam ned. The identity of l|ive fetuses
(by study, dam nunber and uterine position) will be retained throughout
all exam nations and archiving. Live fetuses will be exami ned for
gross defects, their sex will be determned and they will be wei ghed.
Vi sceral exami nation (Staples, 1977; (gB-DT-3B@G])) and exami nation of
skel etons (prepared by the nethod of kKimmel, C., persona

conmuni cation, 1985 and Hendrickx, A G, personal conmunication, 1985;
[@B-DT-3B@G]}) Will be performed on all live fetuses; approxinately 50%
of the fetal heads will be exam ned by razor-bl ade sectioning of fixed
preparations (WIson, 1965; [gB-DT-3B@I}). Records of norphol ogic

| esi ons observed in gross and visceral exam nations will include
phot ogr aphs (gB-DT-3B@J) of representative |esions.

Both ovaries fromthe virgin fenal es and one ovary fromeach of the
pregnant females will be collected at the time of sacrifice.
(B-DT-3B2G). Collected ovaries will be fixed for 24 hr in Bouin's
fluid then transferred to 70% et hanol and sent to Dr. Donal d Mattison
at the National Center for Toxicol ogi cal Research for sectioning and
guantitative follicle counts.

D. Indices of Effects: The follow ng paraneters, expressed as nean = SE,
when appropriate, will be conputed fromdata for insemn nated ani nals
and their litters and will be presented in the Final Report for each
treatment group:

«  Nunber of dead maternal animals, aninmals renmoved fromthe study and
reason for renova

- Summary of maternal toxicity, including incidence of changes
detected duzing clinical observations

- Nunber and percent pregnant

- Maternal body weight on O, 6, 9, 12, and 18 dg

+ Weight oOf gravid uterus

+ Extragestational weight and weight gain

- Number of inplantation sites/litter

- Number Of litters with live fetuses

+ Number and percent sf 1ive fetuses/lit:ter

- Eody weight of live fetuses/litter

- Body weight ¢ male and femzle fetuses/lit:ter

+ Placental weignhts fromlive fetuses/litter

« Sex ratio of fetuses/litter

+ Number anb percent Of early and late rescrpzicas/lizter

+  MNumber and percent Of non-live/litcer (early and late rescrpticns
and dead fetuses)

« Listing of malfcrmations and variations observed in fetuses/litters

. snumoer and percent of malformed fetuses

of lirtters with malformed fetuses
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X1,

X,

XI'V.

™ TT

The methods proposed for the statistical analyses of representative
maternal, reproductive and fetal indices of effects are listed in Table 1I.
Further statistical analyses may be performed at discretion of sponsor.

STORAGE OF STUDRY MATERIALS

All raw data and study records will be retained in the Project Office (room
1328) with the exception of exposure and monitoring data which will be
stored in room 1229; all tissues and fetal specimens will be temporarily

stored in the Teratology Laboratory (room 1428). All of these rooms are
located in Life Science Laboratory II, Battelle, Pacific Northwest
Laboratory. Al tissue specimens will be shipped to the NIP Archives.
Records generated in the conduct of the study will be microfiched.
Computer tapes of biological data, the original and one copy of the
microfiche, and the microfiche index will be sent to Dr. Schwetz (NIEHS)
for storage in the NIP Archives. Bound FNL laboratory notebooks, which are
required to remain at PNL, will be placed in storage in FNL Files. The
Quality Assurance Unit at AINL will retain the following materials:

* QAU master schedule and audit records.
- Personnel training and experience records and job descriptions (a
list of people who participated in the study is sent to NIP

archives).
. Maintenance and calibration records of equipment used on the study.
(Exception - if the equipment i s government-owned, the records would

accompany the equipment.)

NT

The following records, generated during the course of the study, will be
maintained at ?NL until they are shipped to the NIP archives. Some of
these records may be presented in the protocol or in study reports.

2. Percscnnel Par~vAda-:

1. Current professional resume and job description for each person
recording data.

2. Safety Training records, including respirator and hazardous
material, and specific-task training records.

3. Accident/injury reports for personnel in contact with the test
material Cr test system.
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Project Officer (s). F g
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TABLE 1. PROPOSED STATI STI CAL  METHODS

SUMMARY ARCSIN TRANS- ANOVA with
| NDI CES STATI STI CS* FORMATI ON MULTI PLE COMPARI SONS
MATERNAL :

Number/percent dead
Body weight

Weight of gravid uterus
Ext ragestat ional weight

REPRODUCTI VE:

Number/percent pregnant
Number of implantation
sites/litter
Number/percent  resorp-
tions/litter
Number/percent litters
with resorptions
Percent resorptions in
litters with resorptions
Number/percent live
fotuses/litter
Number/percent non-live
(resorptions + dead
fetuses/litter)
Piacental weight

FETAL :

Body welight
Sex ratio
Number/percent. of litters
with malformed fetuses
Number/percoent of
malformed fetuses
Number/percent of mal-
formed fetuses/litter

* Mecan, standard deviation, and range
Analysis of variance (Steel arid Torrie, 1980)
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2. Al amendnments to the study protocol resulting fromnodifications in
the study or tine schedul e.

3. Avrecord of any deviations fromthe protocol and corrective actions
that could affect the integrity of the study.

C. Egu;nmenl_ﬁsggzda
Name (s) Of person(s) assigned to clean, inspect, and naintain
equi pnent .

2. Schedule for cleaning, calibrating, inspecting and naintaining
equi pnent .

3. Docunentation of routine cleaning, inspection, calibration, and
mai nt enance of equi pnent.

4. Docunentation of any nonroutine maintenance
a. Description of malfunction.
b. Description of remedial action taken

D. Test Mate-ials Records:
1. Test materials identity records including manufacturer, quantity,
| ot number(s) and purity grade.

2. Records from NTP anal ytical contractor concerning characterization,
bul k stability and shi pnent.

3. PNL records for receipt and storage of material, including storage
condi ti ons.

4. PNL records for bulk analysis and degradati on.

5. PNL records of inventory, usage and shi pnment of unused test materia
to the NTP repository.

E. Reliver £ est :
1. Detailed descriptions of svstems fcr exposure contzel, test material
generation, animal exposure and cata acquisition.

3. Chamber envircnmental data (femperature
vacuum and airfi ow aaca.

iving recerds including supplier, sreciss, strain, Tirth
week, sex, numoer of animals cf each sex, receiving date and
condition upcn receipt
2. Health evaluation records of Iindings, written re.case Irom

guarantine/acclimation Or rezsons for rejection
and results cf serologic examnation at sacrific
F. 10

Or use in the szudv

('D—h
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3. Housing records for quarantine, acclimation, mati ng and exposure to
the test material, including roomlocation, tenperature, relative
hum dity, lighting cycle, caging type, nunber of aninmals per cage,
| ocation of chanbers within the exposure room cage assignment of
i ndi vidual animals within the exposure chanber and sanitation
procedures (frequency and nethods of cage and room
cleaning/sterilization).

4. Feed records of commercial source and product information (feed
tags, lot nunbers and mlling dates), anal yses and node and
frequency of feeding.

5. Records of node and frequency of watering, annual analysis and
weekly water hardness tests (records are maintained in offices of
t he buil di ng engi neer or buil di ng nmanager).

6. Animal disposition records.

G Studv Implementation and Conduct Racoxds:

LS

Cy

1. Mating records and assignnent of aninmals to treatment groups.
2. Body weights.

3. Dates of exposure intervals for individual aninmals.

4. Daily observations.

5. Time of deathl eut hanasia of animals occurring prior to schedcl ec
sacrifice and results of gross necropsy.

6. At schedul ed sacrifice, gross necropsy findings in maternal znimals;

nunber and pl acenent of inplantation and resorption sites; number

and placenent of |ive and dead fetuses; placental weights;fetal body

wei ghts and sexes; results fromexternal, visceral, head and
skel etal exam nations; photographs of representative fetal
nor phol ogi c al terations.

-

. ALL relevant correspondence.

. anﬂvﬁe:

1. Literature Survey and Reccmmendations for studies

2. Mcnthly Progress Reporis

3. Draft Final and Final Reports

—~zwrrzl Crvrmu+goyr Tonarataed TAareme ans Takso -

1. Study data and statistical anal yses.

Z. Analvtical cdate.

3. Ezposure SuUite control center conputer printouts.
F 11
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K. Standard Operating Procedures: The list of SCP's to be used in this
study appears in Attachment 1. A file of these SOP's is maintained in
the QAU office.

L. Health and Safety Recoxds:
1. NTP safety and toxicity package.

2. PNL Biohazard Protocol and Health and Safety Plan.

3. Personnel respirator and hazardous material training records;
accident/injury reports.

4. Monitoring records of ventilation system, hoods and exhaust systems
used in this study.

5. Relevant sections of the Health and Safety Monthly Progress Reports

6. NIP site visit reports, attention items and related correspondence
concerning health and safety.

THE PECIF TION

A. This study will be performed in compliance with the FDA Good Laboratory
Practice Regulations for Non-Clinical Laboratory Studies (21 CHR 58).

B. This Protocol will be the controlling document in case of discrepancies
between the Protocol and sOPs. |If discrepancies are noted, the Study
Director is to be notified immediately to resoive and document the
variance between the Protocol and SOP.

HEALTH AND SAFETY

PNL's Health and Safety Plan, which has been submitted for NTP approval, is
detailed in gB-HS-351C. |In addition, a respiratory program is outlined in
@gB-HS-3S1B. This is supplemented by an SOP (@B-HS-2S19) which covers the
use of supplied-air respirators which will be worn by personnel during
periods of animal care while the chambers are open, and by an Scp
(ZB-HS-2512) which covers the use of a self-contained breathing apparatu

for use when entering a rocm under emergency conditions following an
accidental release of the chemical.

Perscnnel Tr2ir~ing, protestiwe eguligment and

YUt

Hity

g€ilicies are designed to
conform with DCE health and safety requirements and with Egalthr a3n” Safary

Minimiim Tamuivamance £ox " sh~egec~iaos under Tontvact -2 £he TP Svstemic
Toxicclocy 2ranan, dated Novempber 19, 1984 and consisting of a basic
document of eight pages, Appendix | cf ten pages and Erpendiz II of two

pages.
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STANDARD OPERATI NG PROCEDURES FOR | NHALATI ON
REPRODUCTI VE TOXI COLOGY STUDI ES

EXPOSURE SYSTEM
I nhal ati on Exposure Chanber Bal ance ZB-BE-3B24
Mbdel 1 Chanber Leak Tester gB-BE~3D@6
Calibration and Check of Chanber Airflow Using

Di gital Anenoneter @B-BE-3C@V
Filling Qut Data Sheets @B-BE-3Bg7
EG&G Hygroneter: Operation, Miintenance and

Cal i bration @B-BE~3C@J
Rel ative Hum dity Determ nati on Via Use of

Dewpoint Hygroneter @B-BE-3B1X
Exposure Suite Data Anal ysis Program Operation @B-BE-3E@B
Exposure Suite Routine Conmputer Qperation @B-BE~-3Gg4
Sof t war e Change Pr ot ocol @B-BE~S5E@2
Study Protocol Entry into Exposure Suite Conputers @B~BE~3EQZY
Exposure Suite QC, Mintenance and Calibration @B-BE-3D@E
General FGD Calibration - Exposure Chanber and Gener at or

Cabi net s @B-BE-3C13
Hexane Exposure SystemDaily Operating Procedure @B-BE-3B2Y
Hexane Exposure System Quality Control, Mintenance

and Cal i bration @B-BE-3D@M

NAT,VMTCAT HEMTSTRY ITTORING

Operation of BP584@ Gas Chromat ograph for

Moni t ori ng n- Hexane in | nhal ati on Chanber @B-AC-3B1P
Calibration of n-Hexane Inhal ati on Chamber Mdnitor @B~AC~-3CQOW
Bul k Cheni cal Anal ysis of n-Hexane @B~AC-3A15

ANIMAL RESOURCE CENTER

Sarrier Procedures for 1LSL II Animel Facility ZB-AR-3BOG
Moving Animals from LsL IT Ani mal Resources Center @B-BR-3B@N
Managenent <f Animal Feed @B~AR-3FZS
Sani tizing Operations Mnitoring @5~-AR-3HEZA
Pre-exposure Heal th Screening for Rodents ZB-RR-23F@2
QCuarantine cf Animels ZE~LR-3T2Z
Daily Care of Animals and C eaning of Ezpcsure Roons 2B-AR-3FOA
Handling Escaped Small Animals Z2-2R-3RBZE
Sel ection and Notification Procedures, Mribund Sacrifice

2nimals and Ani mal s Found Dead @B-AR-2FQB
Weighing Rodents with Tcledc Semi-AZutomatic Weighting

Svstem using the /33 283 Termiral g2-22-ZGCH
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Randcmization Of Animals PR-DT~-3BOR
Ani mal Body Weights 3B-DT-3B@C
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Mori bund Ani mal s
Necr opsy and Devel opnent al Eval uations for Terat ol ogy
St udi es- - Rodent s and Rabbits
Exam nati on of Fetal Heads Fixed in Bouin's Sol ution
Phot ogr aphy
Dat a Acqui stion and Transfer with a M crocomputer
Exam nation of Fetal Skeletons Stained with
Alcian Blue/Alizarin Red

HEALTH AND SAFETY
Bi ohazard Prot ocol n-Hexane
Bi oassay Studies: Health and Safety Pl an
The 3M Brand W 2869 Hardcap,

Cont i nuous-Fl ow Air-1ine Respirator
Respiratory Protection Program
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EXPOSURE _SYSTEM DESCRI PTI ON

. AN NVAL EXPCSURE CHAMBER

The Battelle-designed stainless steel chanber (US Patent
#4,216,741) avail abl e fromHazleton Systens, Inc., Aberdeen, MD, is used
for inhal ation exposures(Figure 1A). The total volume of the chanber
is 23 n?, the chanber has an active mxing volune of 1.7 n?, the
renmai nder being the non-mxing inlet and exhaust volumes. There are
three | evel s of caging, each level split into two tiers which are of fset
fromeach other and fromthe chanber walls (Figure 1B). Drawer-like,
stainl ess steel cage units conposed of individual aninal cages, are
suspended i n the space above each tier. Stainless steel catch pans for
col lection of urine and feces are suspended bel ow each cage unit. Catch
pans are left in position during each exposure period. Instructions for
mai nt enance of these chanbers is detailed in SOP# @B-BE-3D@6.

The chanber was desi gned so that uniformaerosol or vapor
concentrations can be maintai ned throughout the chanber when the catch
pans are in position. Incomng air containing a uniformmxture of test
material is diverted so that it flows vertically along the inner
surfaces of the chanber. Wves are formed (Figure 1B) at each tier as
the aerosol or vapor flows past the catch pans. Stagnant zones that
woul d normal 'y exi st above each pair of catch pans are cleared by
exhaust flow through the space between the tiers. Aerosol or vapor
reaching the I owest level is deflected across the bottomtiers by netal
strips in the space between the catch pan and wall. Tests have shown
that aerosol or vapor concentrations uniformto within 8%throughout the
chanber can be obtained repeatedly provided the aerosol or vapor is
uniformy mxed before passing through the chanber inlet.

Rats and mce are exposed in individual cages wth automatic
watering. The floor area of an individual nouse cage is 106 cnf and of
a rat cage 270 cnf (representing dimensions 14.0 cmby 7.6 cmwith
height 15.0 cm and 27.9 cmby 9.7 cmwth height 20.0 cm
respectively). There are 60 mice or 24 rat individual cages per cage
unit. W to six cage units can fit in a chanber.

II BEXPCSURE SU TE CONTRCL CENTER

A conputer located in the Suite Control Center interfaces with
systemnonitors and controls the basic functions of chanber air flow,
test chem cal concentration, vacuum tenperature and relative humdity
in each of three exposure roons (Figure 2. The arrangenent of conputer
control and interface instrunentation is shown in Figure 3. The
executive conputer'isan Hew ett Packard Mddel 9816. Al data
acqui sition and automated systemcontrol originates fromthis conputer.
Al experinental protocols related to the data acquisition and control
system(such as data channel assignnents, nonitoring frequencies, and
alarmsettings) reside in the executive conputer and are entered into
tabl es accessed by nenus.
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Data input to the executive conputer is acconplished through
several interfaceinstruments. All gas chronatographic (GC) data is
col | ected and preconditioned by Hew ett Packard Mbdel 85B conputers, one
for each of the exposure roons. Conditioned data is transferred to the
executive conputer for analysis, storage, printing and concentration
control. U to two GCs can be attached to each HP85B conputer. Data
fromall nonitoring equi pment other than the GCs are inputted through a
Col orado Data Systens ((D5) Mdel 53A-1BX Intelligent Interface System

Systemcontrol is provided fromthe conputer by neans of control
relays in the CDS Intelligent Interface System These relays control
such devices as val ves, drive notors, audible alarns, indicator |anps,
etc.

A conpl ete description of the software for this systemis contained
in docunent @B-BE-5E@l. Maintenance of the systemis detailed in SCP
#@B-BE-3D@PE. Routine operation of the conputer systemis detailed in
SCP #@B-BE-3G@4. Routine daily operation of the systemhardware is
detailed in SCP #@¢B-BE-3B2Y.

c. TEST ARTI CLE GENERATI ON, MONI TCRI NG

1. Hexane Vapor Ceneration System

A Schenatic diagramof the hexane vapor generation and delivery
systemis shown in Figure 4 Mst of the hexane generator system will
be enclosed within a vented cabinet locatd in the Exposure Suite Control
Center. The hexane to be vaporized will be contained in an 19 liter
stainless steel reservoir. This reservoir will be filled daily fromthe
origi nal shipping container by the foll ow ng nethod which is designed to
prevent explosion during transfer. Al oxygen in the reservoir will be
di spl aced with nitrogen. A vacuumwill be applied to the reservoir to
suck hexane through an eductor tube placed in the shipping container
into the reservoir. Al netal containers will be properly grounded.
Transfer will take place in a vented vapor hood and the filled reservoir
will then be transferred and installed into the generator cabinet.

During exposure the hexane will be punped fromthe reservoir
through a stainless steel eductor tube and delivery tubes to vaporizers
| ocated at the fresh air inlet of each animal exposure chanber. Stable
mcronetering punps with adjustable drift-free punp rates ranging from
less than 1 x 10 2 to greater than 20 ml per ninute will be used.

The vapori zer (Figure 5 conprises a stainless steel cylinder
covered with a glass fiber wick fromwhich the liquid is vaporized. The
wi ck can be easily and inexpensively replaced if necessitated by residue
buil dup. An 80-watt heater and a tenperature sensing el ement are
incorporated within the cylinder and connected to a renotely |ocated
tenperature controller. A second tenperature nmonitor is incorporated in
the vapori zer allow ng the operating tenperature to be recorded by the
automat ed data acquisition system The operating tenperature of the
vaporizer wll be maintained bel ow 50°C(the boiling point of hexane is
about 70°C). The cylindrical vaporizer will be positioned in the fresh
air duct leading directly to the inlet of the exposure chanber.

F.22
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A clear teflon® tube of neasured vol ume, preceded by a three-way
valve will be attached just upstreamof the punp to facilitate
measurenent of the liquid flowrate of the vapor generator. Measurenent
wi || be acconplished by nmonentarily swtching the three-way val ve from
the run positionto the test position. A small bubble of air will be
pul led by the punp fromthe cabinet through the valve and into the clear
tube. The progress of this bubble fromone end to the other of the tube
(calibrated volume) will be tined with a stop watch. Flowrate will be
calculated by dividing the volune by the time. The concentration in the
exposure chanber can be cal cul ated fromthe fl ow neasurenents of |iquid
and dilution of air.

Al generation equipment_which comegs in contact w th the hexane
will be stainless-steel, teffon” or viton . Al equipment contained in
the vented generator cabinet will be expl osion proof.

Detailed operating instructions for this systemare contained in
SOP's ®B-BE-3B2Y and QB~BE-3DQM.

2 Test Article Concentration Monitoring

An HP Model 5840 gas chronatograph with a flanme ionization detector
(FID) will be used to nonitor the exposure chanbers, the control
chanber, the exposure roomand a hexane standard gas. Sanpling from
multiple positions will be acconplished by neans of an automated
mul ti pl exed ei ght-port sampling valve. The sanpling system(Figure 6)
is incorporated into the relative humdity (R) sanpling system
Sanpl es of the atmosphere fromeach sanpl e | ocation are conti nuously
drawn by a vacuum punp through pol ytetrafl uoroet hyl ene-1i ned,
stainless-steel sanple lines to a location near the input to the
ei ght-port sanple valve. This assures fresh sanples at the nonitor.
The sanpl e |ines, which continue fromthe point where they "T" off to
the eight-port valve to the dew point nonitor, are polytetrafluoro-
et hyl ene.

Sanpl e val ues are accunul ated and printed by an H° nodel 85B
conputer until sanples fromall eight ports of the sanple val ve have
been neasured. These values are then sent to the executive conputer for
printing and storage. As each value is sent to the HP 85B, it is
conpared with limt values for that particular location. |If the value
Is beyond the control limts, the HP 85Bw || imedi ately send the
information to the executive conputer, which will then take the
appropriate action as foll ows:

Concentration z non-critical lowlimt and £ non-critical
high limt:

No action

Concentration < non-critical lowlimt but z critical |ow
l[imt:

I

I ncrease concentration by decreasing chanber air flow
F.23
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. Concentration < critical lowlimt:

I ncrease concentration by decreasing chanber air flow and
activate audi bl e alarm.

Concentration > non-critical high limt but < critical high
limt:

Decrease concentration by increasing chanber air flow
Concentration > critical high limt:

Turn off generation systemand activate audi ble alarm

The nonitor will be calibrated by quantitative analysis of grab
sanpl es. Additionally, the operation of the chanmber-nonitoring gas
chromat ograph wi || be checked daily against an on-line standard. This
check provides a nmeasure of day-to-day instrunent drift. Additional
calibration checks with grab sanples will be performed to check the
moni tor calibration when drift of the on-line standard response factor
I's detected. Under nornal circunstances, the calibration check will be
performed once nmonthly (SCP  #@B-~AC-3C@W) .

Dai |y operating procedures for the concentration nonitoring
systemare contained in SCP #@B-AC-3B1P. Routine maintenance of the gas
chromat ograph i s covered in SCP #§B-AC-3D@2.

The uniformty of the distribution of test chemcals in the chanber
w || be checked before the start of the study followi ng SCP #@B-BE-3B24.

3. Explosive-Level Detector

Figure 6 shows the expl osive-Ilevel detection system Sanple |ines
fromall chanbers containing test chemcals "T" off fromthe chanber
sanpl e streamto the dewpoint hygroneter. Equal sanple rates from each
of these lines are controlled by flowneters incorporating five netering
valves. Sanple flowfromeach line is mxed in a plenumcontaining the
expl osi ve- | evel detector head. The detector will be set to alarmif the
| evel in any one chanber reaches 20%of the |ower explosive limt while
the level in all other chanbers is zero (SCP #@B-BE-3C@U) and
@PB-BE-3C@B). An alarmcondition will automatically shut off the flow of
test conpound to all chanbers.

D ENVI RONVENTAL MONI TCRI NG

1. Temper Measureme

Tenperatures of the exposure chanbers, exposure roons and, if
necessary, test chemcal generators, are neasured by Resistance
Tenper ature Devi ces (RTDs). The RTDs will be placed in a
representative | ocation in each chanber (a top sanple port on the
back side). Each RTD can be connected to an Qrega Mbdel 4128

F. 24
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digital thermoneter by a manual select switch or by conputer controlled
scanner relays in the COS |1 S(Figure 7). This allows tenperature to be
read manual ly or to be recorded autonatically. Al tenperature

measur enent equi pnent except the RTDs will be located in the Suite
Control Center. Tenperatures will be automatically recorded at regul ar
periods during each 24-hour day.

The RTD wil| be calibrated at |east once every 2 nonths (SP
#@B-BE-3C@D and @B-BE-3C#L). Calibration will generate val ues for
of fset and sl ope, which will be entered into the conputer for each RID
Calibration data will be included as part of the study archives.

2 Rel ative Humdity Measurenents

Relative humdity (R wll be neasured using a EG& Mdel 910
chilled-mrror dewpoint hygroneter |located in the Suite Control Center.
Sanpl es of the air fromeach neasurenent |ocation will be pulled through
I ndi vi dual pol ytetrafl uoroethyl ene sanple lines to a central location in
the Suite Control Center (Figure 6). This assures a fresh sanple of the
air at the point of neasurenment. A r from exposure chanbers will be
sanpl ed froma representative location(a top port on the back side).
Sample air froma particular |ocation passes through a three-way val ve
to the systemexhaust. Wen the RHis to be neasured at that |ocation,
the three-way valve is switched to divert the flowto the dewpoint
hygroneter. The val ve can be controlled by either a manual
switch or by a conputer-controlledrelay in the COS IIS. This allows
RH to be nmeasured manual |y or automatically. Onhce the dewpoint has been
determned by the hygroneter, the RH is automatically cal cul ated by the
executive conputer using the dewpoint val ue (T;) and the drybulb
tenperature (T,), measured simultaneously at that measurenent |ocation.

The follow ng equation is used for this calcul ation:

2714.55
Q2o - BTy, -32)+293.3

991 - 2714.55 ‘
10( ' (579) (T,-32)+293.3

% RH x 100

where: T
T

dewpoint tenperature, °F

L drybulb tenperature, °F

2

Calibration of the dewpoint hygroneter will be checked before the
start of the study and at |east once every two nonths thereafter
(#B~-BE-3C@J and @B-BE-3B1X). The procedure requires conparison of the
RH calculated by the system nonitor to measurenents nmade by calibrated
dewpoint hygrometer al the sample |location. Calibration of the system
nmoni tor can be acconplished by inserting a value for offset and slope in
the conmputer for each nmeasurenent [ocation. Calibration data will be
included as part of the study archive. RHAw Il be recorded at regul ar
periods during each 24-hour day.

w |l
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3. Chanber Air-Fl ow Measur enent s

Chanber air flowis neasured by a nultiplexed orifice-meter system
(Figure 8. Calibrated floworifices are installed at the inlet and
exhaust of each chanmber. The desired floworifice is attached to a
Val i dyne Mbdel DP-45 pressure transducer and CD-18 carrier denodul at or
pressur e- measur ement systemthrough Tygon tubes by neans of sol enoi d
val ves. The val ves can be operated either by a manual swtch or by
conputer activated relays in the COS 11S. This allows flow to be
measured either manually or automatically. Pressure is read manually on
a Validyne Model PM 12 voltneter. Usually chanber floww || be neasured
using the exhaust flow orifice; however, after closing of the chanber
doors, both inlet and exhaust flow neasurenents will be nade and
conpared to determne if there are leaks in the chanber. |If |eaks are
present, the executive conmputer will notify the operator and wi |l not
al | ow exposures to proceed until the leak is repaired.

Al flow neasurenent equi prent, except the nultipl exed sol enoid
val ves, is located in the Suite Control Center. Flowwll be
automatical ly recorded at regular intervals during the 24-hour day. The
Val i dyne pressure transducer will be calibrated once each week
(¢B-BE-3CPW and @B-BE-3C@X). Calibration of the floworifices wll be
checked once every two nonths (SOPs #@B-BE-3C@S and @B-BE-3CQV).
Calibration of each orifice will generate coefficients that wll be
inserted into the conputer flow equation for each orifice. Calibration
data wi |l be included as part of the study archive.

4, Chanber Vacuum Measur enent s

The sanme Validyne pressure transducer systemused to nmeasure
chanber flows will be used to neasure chanber vacuum(Figure 8. Vacuum
in the chanber will be neasured relative to atnospheric pressure in the
Suite Control Ropom Vacuumw || be automatically recorded at regul ar
interval s during the 24-hour day.

Vacuumwi | | al so be continuously nonitored by a pressure swtch
nmount ed near each chanber. |f the chanber shoul d devel op a | eak (for
exanpl e, a door inadvertently opened or a sanple port stopper jarred
loose), the pressure swtch will imrediately shut off the flow of
conpound to the chanber and al ert the executive conputer of the
condition. The conputer will activate an audio alarmand print and
di splay a cooment for the operator.

E ENVI RONMVENTAL CONTRCLS

1 Aninmal Facility Ar Handling System

Supply air enters the building through two identical parallel air
handl i ng systens (Figure 9), Each systemconsists of a pre-heat coil, a
filter system a heating coil, a chilling coil, and a supply fan. The
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pre-heat coil heats the air to a mninumof 45°F. The filter system -
which includes a roll filter, pre-filter, and a bag filter - rids the
air of nost particles. The heating and chilling coils maintain the
tenmperature of the air exiting the air conditioning systemat about
53°F.  The chilling coils also dry the air to a dewpoint not greater

t han 53°F.

2 Ani mal Room Air Handling Svystem

The air fromthe two building air handling systems is then m xed
together by an air mxing unit and is divided into two ducts which feed
the roons on East and West sides of the aninal quarters. |If necessary,
steamis injected into the air in these ducts to maintain the RHof the
roomat between 35% and 65%

3. Chanber Relative Humdity (RH) Control

Figure 10 shows a schematic diagramof the systemused to control
the relative humdity in the exposure chanbers. Equipnent |ocated in
the RH Control Equi pment Room(Room 335) provides separate ducts of dry
and noi st air to each exposure chamber. A mixing valve, controlled by
the conputer, m xes the proper proportions of the noist and dry air to
mai ntain the proper RHin each chanber.

Filtered air with a maxi num dewpoint of about 53°F is supplied to
the RH control equipnent by the building air handling system This air
is evenly delivered to two ducts. Ar fromthe first duct passes into a
pl enumwhere steamis injected to bring the air to a dewpoint of about
65°F. This provides noist air to the mxing valves. Steamis generated
fromcity tap water with no additional additives. The air fromthe
second duct passes through a refrigeration coil which reduces the
noi sture content of the air to a dewpoint of about 38°F. This provides
"dry" air to the mxing val ves.

Chanmber RH is neasured by the nmultipl exed dewpoint hygroneter. |f
the RHis found to be beyond the RH control range, the conmputer wl|l
cal cul ate and make the appropriate adjustnent to the m xing valve to
bring the chanmber RH to the desired target val ue.

4 Chanber Air-Fl ow Coctrol

Fl ow of air through the chamber is maintained by an AIR-VAC
Engi neering Model TDRH 1000 air- nultiplier punp |ocated in the exhaust
duct of the chamber (Figure 11). This air-pressure-driven punp is
stable, contains no noving parts, and is very reliable. Exhaust air
fromthe chanber is HEPA-filtered before passing through this punp to
renove particles which may reduce punp reliability. The pressure
regul ator, which controls the punp race, is operated >y a notor drive
system The notor drive can be controlled by a manual swtch or
automatically by the conputer through a relay in the CDS IIS. TFine
control of exposure concentrationw || be acconplished by automatically
adjusting the chamber air floww thin the allowable flowlimts. G oss
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adj ustnents of concentration nmust be done manual |y by adjustnent of the
generation system Mintenance of the chanber air flow control system
is covered in SCP #pB-BE-3DQE.

Exhaust fromall chanbers is collected into a central chamber
exhaust duct within the exposure room The exhaust fromthe chanber
punp is rigidly attached to the central chanber exhaust duct. This
rigid attachment prevents the possible escape of test conpound into the
room The vacuumlevel in the central duct is regulated by a motor-
driven feedback danper to prevent variations in building exhaust
pressure fromaffecting chanber air-flowrates.

The air-flowrate in the central chanber exhaust duct is con-
tinuously nmonitored and alarnmed. |If the flowin this duct falls bel ow
50%of the normal flow, the nmonitor trips the al armwhich i mediately
shuts off the test conpound generator system Maintenance and
calibration of the exhaust duct nonitor is covered in SCP #@B-BE-3D@E.

5. Chanber Tenperature Control

Nearly all of the heat |oad contributed to the exposure chanber by
the animals is dissipated fromthe chanber by radiation through the
chanber wal | s(Bernstein and Drew, 1980). Consequent |y, tenperature
of the air supplied to the chanber has little effect on the tenperature
of the chanber while, on the other hand, the tenperature of the room
housi ng the chanber has a great deal of effect. For this reason, the
maj or nethod of chanber tenperature will be control of the room
tenperature. However, sone cooling of chanbers full of animals will be
affected by the cool inconming air fromthe chanber's RH control system
Typically, a chanber full of animals will require the addition of dry
air to mintain the proper RH The dry air fromthe RH control system
is cooler than roomtenperature. Cn the other hand, some warmng of a
chanmber containing fewaninmals will be affected by the warmair fromthe
chanber's RH control system Typically, a chamber with few aninals will
require the addition of wet air to maintain the proper chanber RH The
wet air is equal to or warmer than the roomtenperature.

F. CHAMBER EXHAUST WASTE TREATMENT

The exhaust fromthe central chanber exhaust duct is mxed with the
exhaust fromthe entire animal facility (75,000 cfn) prior to being
exhausted fromthe building stack. Dilution of chanber exhaust wth
bui | di ng exhaust results In an acceptabl e stack concentration of |ess
than 10%of the threshold limt value(TLV) for the test article.

G DATA HANDLI NG

Data from each exposure roomare stored in the Exposure Suite
Control Center on separate nagnetic diskettes by Hew ett Packard Model
9121 mcro-floppy disk drives. Data and conments from each exposure
roomare printed on separate thermal dot-matrix printers (Hew ett
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Packard Mddel 2171G). Data are printed and stored imediately upon
conpl etion of the neasurenent to a Daily Log (exanple, Figure 12. At
the end of the day (24-hour period), the daily data are analyzed and a
summary is printed(Figure 13. Thi s summary incl udes the nean,
standard devi ation, maxi num mni numand target val ues for each set of
data for the 24-hour period. A second printout (Figure 14) provides
a list of outliers(i.e., all data points which were beyond the defined
critical limts). This printout will allow quick review of the data.

Data handling and anal ysi s procedures are described in the
SOPs (B-BE-S5E@3, @B-BE-3E@A, and @B-BE-3E@B.

H EQUI PMENT OR POAER FAI LURE PROTECTI ON SYSTEMS

In the event of equipnent failure, or of a short-term power
failure, two paranmeters nust be considered nost inportant to the
wel | - being of the animals - tenperature and air flow To understand the
factors protecting agai nst either of these two paraneters becom ng
life-threatening to the animals, one nust understand both the energency
power systemand the emergency air handling equi prent.

Power is provided to the Battelle conplex fromtw separate city
substations through an automatic swtching device. This significantly
reduces the possibility of losing city power. Power fromthe city is
routed to equi pnent in LSL-II through two types of notor control
centers. One type can switch power to the equipnent fromeither city
power or emergency power fromthe LSL-II diesel generator. The other
has access only to city power. The emergency- power-type notor control
center has a | ow vol tage detector on each I eg of the three-phase i nput
power. |If the city-supplied power should fail or "brown out”, these
detectors automatically start the energency power diesel generator, and
route the energency power to the equpi nent supplied by the notor contro
center.

Al equipnent critical to the well-being of the animals is
connected to the energency- power-type nmotor control centers. A list of
this equipment is as follows:

- Emergency lighting and electrical outlets

- Chillers #1 and #2

- Boi | er and feedwater punp systems #1 and 82
- Air conpressors #1 and #2

- Air supply fans #1 and #2

- Air exhaust fans #1 and #2

It should be noted that there are two identical units of all of the
equi prent that is vital to the well-being of the aninal s(heating,
cool ing, supply air, exhaust air, and conpressed air). Either oOf the
two units has sufficient capacity to nmaintain the ani mal environnent
within a safe range. 1In all cases, the energency power systemw ||
operste one of the two identical units. |If, during a power outage, the
unit of equipnent that is on emergency power should happen to fail, the
other unit of identical equipnent can be manually switched to run on

emer gency power .
F. 29
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Al building or chanber systens which are essential to the
survivial of the animals are alarned. If a systemnmal functions, an
alarmis tripped in the power operator's office. A power operator is on
duty 24-hours/day, 7 days/week. |f the power operator is not authorized
to correct the problemthat caused the alarm he inmediately calls the
appropriate personnel, including the Task Leader(s) or the Principal
Investigator(s) of the program(s) affected.

Ref er ences

1. Rernstein, DM and RT. Drew. 1980. The major paraneters
affecting tenperature inside inhalation chanbers. AIHAJ, (41)
6/ 80, pp. 420-426.
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E£xp #1: Denonstration Program 85.01 24 July 1385
Time Location ! Function Dat a

21:01iCh #! -- Room 324 Tenper at ure (BSI 79.1 F
21:02|Ch #2 -- Room 324 Rel atrve Humidity oK 40. /A
21:03|Ch #3 -- Room 324 Fl ow OKI 16.3 CFM
21:06|Ch #2 -- Room 436 Relative Humidity (BSE 65. YA

1:07 #2 -- Room 436 Vacuum <OKE 1.5 HOH
21:08|Ch #1 -- Room 324 Vacuum <BSI .8 HH
21:10|Ch #2 -- Room 324 Rel atrve Humidity <O0KI 35. /A
21:13|Ch #3 -- Room 324 Concentration OKI S5.000E+1 PPM
21:16|Ch #2 -- Room 436 Relative Humidity (BSE 65. YA
21:161Ch #2 -- Room 436 Vacuum <OKE ) HH
21:17|/Ch #1 -- Room 324 Tenperat ure <BSI 8L.1 F
21:18|Ch #2 -- Room 324 Relative Humidity & 46. yA
21:18(Ch #3 -- Room 324 Fl ow OKI 16.3 CFM
21:19(Ch #2 -- Room 436 Relative Humidity (BSE 65. %
21:201Ch #2 -- Room 436 Vacuum OKF 1.4 HOH
21:21ICh #1 -- Room 324 Vacuum <BSI .8 HCH
21:25{Ch #2 -- Room 324 Relative Humidity <OKI 35. /A
21:26|Ch #3 -- Room 324 Concentration OKI S.000E+1 PPM
21:26|Ch #2 -- Room 436 Relative Humidity (BSE 65. YA
21:261Ch #2 -- Room 436 Yacuum <OKE 1.3 HOH
21:271LJF

This 1s a demonstration of the comment routrne. This routine i3
available from every menu.
21:40iCh #2 -- Room 436 Relative Humidity (BSE 65. yA
21:46 %h #2 -- Room 436 Vacyum <OKE .8 HOH
21:48|Ch #I -- Room 324 <BS| .8  HMH
21:50|Ch #2 -- Room 324 e Himidity <OK| 35. A
21:53|Ch #3 -- Room 324 OKI 5.000E+! PPM
21:56|Ch #2 -- Room 436 Relative Humidity (BSE : A
21 :06/Ch #2 -- Room 436 Concentration OKE 1.5 HOH
Relative Humi
Vacuum
FIGURE 12. Example of "Daily Log" Printout from Data Acquisition

and Control Computer. See following page for explanation

of columns
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DESCRIPTION COVPUTER "LOG BOCXK" OUTPUT

The exposure number, exposure name, program version and exposure date
will be printed at the top of every report page.

- Time--This is the far left column. This is the time that the
measurement was taken.

Location--This identifies where the data came from. Also referred
to in the menus as "Location". This column allows for 20
characters.

Function--This identifies which function was used to take the
reading. This column allows for 20 characters.

Data--This is the raw data. This column includes an alarm code, a
status code, the data value and a units label.

Alarm code--"(" means that the data has exceeded non-critical
alarm limits.
n_n

<" means that the data has exceeded critical
alarm limits.

Status code--OK1 - Okay and calibrated. Data is included in
summary.
OKE - Okay and calibrated. Data is not included
in summary.
BST - Beyond service time. Data is included in
summary.
BSE - Beyond service time. Data is not included
in summary.

Data format--Data will be expressed as four significant
digits with non significant zeros suppressed.
Number of decimal points was determined in the
menus. (Function Assignments Menu. )
Examples: DDDD.
DDD. D
DD. DD
D. DDD
.DDDD
D. DDDESZ
Units label--This column allows 9 characters. Examples: ppm,
°F, °C, HOH.
(1Y
NOTE: At almost any time during the exposure day, a comment can be
entered from the keyboard. Because our report is generated as events
occur, comments can appear in the middle of the logbook printout. This
first line will show only the time and the operator's full name. The
next lines will contain the body of the comment.

FIGURE 12. _(Continued)
F. 43
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Cumation for therile: 23 wuly 1985 zxpcsure: Demonstration

Temperature “ean / Tam 20 | Yaximm Minimm N Tarcet
Ch 201 73.20 101 1 74.0 70.7 10 72.0
Ch 202 7430 103 7 83| 727 15 2.0
Ch 203 73.2 101 3 75.3 707 15 720
Ch 04 30.20 b 2 75.5 65.7 15 72.0
Ch 205 7320 101 ¢ 76.3 58.7 15 720
Ch #06 7340 102 2 75.3 727 15 72.0
Ch 207 33.40 % 1 74.3 58.7 10 720
Ch »08 70.20 B 2 H3 127 15 72.0
Rooa 74.20 103 2 75.3 2.7 15 720
Flow “ean 7 Tarc R0 | Maximm Minimm N  Target
Ch #01 14,10 54 i | 17.0 12.0 d 15.0
Ch #02 17.80 118 . 4 12.0 14.0 12 150
Ch #03 15.80 10 . 3 17.0 120 15 150
Ch #04 13.80 2 .300 2 150 12.0 16 15.0
Ch 205 1050 72 200 3 120 8.0 10 150
Ch 706 14.80 ) .400 3 17.0 120 15 150
Ch 207 15.280 112 .200 4 100 14.0 14 15.0
|Ch «08 14.3 a 400 3 17.0 12.0 15 150
Relative ~umigity Mean 4 Tam Stolev %4 3D Maximm Minimm N Tamet
|Ch 201 510 102 5.10 10 /0. 41, 14 0.
Ch #02 8.0 % 5.20 1 . 65, 14 0.
Ch 73 2¢.0 106 2.30 10 70. 6. 14 50.
Ch #04 21,0 102 510 10 70, 41, 14 0.
Ch 205 4.0 %6 3.20 1 3. 45, 14 3.
Ch 2% 22.0 106 5.0 10 70, &, 14 50.
Ch =07 1.0 102 5.10 10 70, 41, i4 50.
Ch <08 4.0 % s.20 " =, 4. 14 0.
Reem 2.0 106 5.30 10 70, ®. 14 0.

FIGURE 13. Example of 24-Hour Data "Summation™ Printout from

Data Acquisition and Control Computer.
organized by data type.

Data are




n-HEXANE @B-DT-1FQJ-0D-B176 Page: 27 of 27

MOUSE TERATOLOGY Attachment 2 February 20, 1987

_utlier Tanle for the File : 24 wuly 185 “xposure: Demonstration

[rate _rigin Function Time | Data _ower Jarcet Higher
23 ul | Temperature Ch #01 16:45] 8.3 700 | 7207 740
3l 16:48| 592 700 72.0 740
3 al 16:51| 38,0 700 720 | 740
23 wul 16:55] =8.1 700 72.0 740
23 .l 16:59| 8.3 70.0 720 740
3l ICh 70 16:47] 8.1 Wb | 720 | 740
23 dul 16:48| S8.3 700 720 740
23 .l th A3 16:40) 358.0| 700 72.0 740
23wl 16:58] 71 700 720 740
Aol th 204 12:08] 748 | 700 | 720 | 740
23wl th A5 14:58] 743 /| 700 720 740
23 aul Ch <8 18:01] 571 | 700 720 740
23 il 16:20] 38.1 700 72.0 740
23 ol Room 16:23| 8.0, 700 72.0 740
23 od 16:411 33.8 700 72.0 740
23 Jul|Flow Ch 201 [12:85] 11.2 123 150 17.0
23 Jul 15:23] 191 1| 120 150 170
23 wl th AS 15:3( 01 : 12.0 15.0 170
23 Jul Ch #08 10:23] 20.1 12.0 15.0 17.0
23 oul 16:41  20.2:1 120 15.0 17.0
22 .ul|Concentration Th A8 10:4514.,560€+0I15. 000E+0|7.500E+0} 1. 000E+1
23 Jul 10:5014,3506+01 (5. 000€+0{7 . S00E+0{1.000E+1
23 aul I 11:0114, 2006+, 0006 +0 {7 . S00E+) | 1 . 000E+1
23 | 11:14]4.120E+0115. 000E+0 |7 . S00E+){1 . 000E+1
a3 . l 11:28]4.580€+01[S, 000E+0|7 . S00E+0 | 1. 000E+1
23 ICh Q:06/1.143E+1i[5.0006+0|7.500E+0{1.000€+1
23 cul 2:2111,154E+1i15.0006+017.5006+0 | 1. 000E+1
23wl | S:6611,053E+11[5,000E+07.500E+0 |1, 000E+1
23 wl {Ch [11:4611.001E+1115,0006+0{7 .S00E+0 11, 000E+!
23 .l 112:0711.0036+ 1115 000E+)17 . 5006 +0 | 1..000E+1

FIGURE 14. Example of 24-Hour Data " Outlier Table' Printout
from Data Acquisition and Control Computer. Table
shows data which were beyond the defined operating
[imits.



March 23, 1988

n-Hexane Mouse Teratology Study
Protocol 2B-DT-1F2J-20-2176

NOTE TO THE FILE: Deviation from Protocol During the Study

Virgin Body Weigl
Due to scheduling problems the virgins were weighed on exposure days 1,

4, and 7, rather than on expsoure days 1, 3, and 6 as specified in the
protocol.

Funf At

TerryZ'J./Masi, Study Director

F.46



SPONSER: NTP-IRT CHEM CAL: n=-HEXANE

STUDY: MOUSE TERATOLOGY CHAMBER: TREATMENT 1
ROOM: 436 CONCENTRATION: ¢ pp
DATE: 3-22-87
LEVEL 3
Cage Cage Cage Cage
15 30 45 60
14 29 44 59
13 28 43 58
12 27 42 . - 57
11 26 41 56
10 3321 25 40 55
9 [ 3296 24 39 54
8 3247 23 38 53
7 3233 22 37 52
6 3218 %% 36 51
5 3145 35 50
4 3133 19 34 49 3166
3 3132 18 33 48 3113
2 3122 17 32 47 3052
1 3078 16 31 ) 46 3034
VIRGINS EES GRP A

LEVEL 4
Cage Cage Cage Cage
15 30 45 60
14 29 44 59
13 28 43 58
12 27 3359 42 57
11 26 3318 41 3311 56
10 25 3239 40 3270 55
9 24 3225 39 3251 54
8 23 3151 38 3246 53
7 22 3140 37 3236 52
6 21 3136 36 3215 51
5 20 3116 15 3162 50
4 3303 19 3081 34 3069 49 [ 3351
3 3234 18 3077 33 3050 48 3203
2 3213 17 3072 32 302¢ 47 3167
1 3178 16 3046 31 3019 46 3115

Crserh B Ees erp CES GRP D EES &P S



SPONSER:  NTP- | RT CHEM CAL: n-HEXANE

STUDY : MOUSE TERATOLOGY CHAMBER: TREATMENT 2
ROOM 436 CONCENTRATI ON: 200 PP
DATE: 3-22-87
s LEVEL 3
Cage Cage Cage Cage
15 30 45 60
14 29 44 59
13 28 43 58
12 27 42 57
1l 26 41 56
10 3355 25 40 55
9 3310 24 39 54
8 3302 23 38 53
7 3286 22 37 52
6 3128 36 51
3 3099 %6 35 50
4 3082 19 34 49 3163
3 3079 18 33 48 3057
< 3054 17 32 47 3015
1 3020 16 31 46 3013
VIRziNS ECS GrPA

LEVEL 4
Cage Cage Cage Cage
15 30 45 60
14 29 44 59
13 28 43 58
12 27 42 57
11 26 3357 41 3352 56
10 25 3279 40 3307 55
9 24 3262 39 3297 54
8 23 3187 38 3280 53
7 22 3159 37 3273 52
6 21 3112 36 3240 51
5 20 3089 35 3193 50 32338
4 2327 19 3085 34 3110 49 3328
3 3269 18 3065 33 3095 48 3319
2 3202 17 3063 32 3043 47 3182
1 3190 16 3060 31 3004 46 3071

GES GRPD GES ERP & €ES GRP D EcS Erp €
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0

SPONSER: NTP-IRT

STUDY: MOUSE TERATOLOGY

ROOM 436
DATE: 3-22-87

CHEMICAL:
CHAMBER:
CONCENTRATION : (om0 P

n-HEXANE
TREATMENT 3

P LEVEL 3
Cage Cage Cage Cage
15 30 45 60
14 29 44 59
13 28 43 58
12 27 42 37
11 26 41 56
10 3265 25 40 55
9 3220 24 39 54
8 3211 23 38 53
7 3169 22 37 52
6 3130 %5 36 51
5 3120 35 50
4 3097 19 34 49 30¢8
3 3051 18 33 48 3064
2 3036 17 32 47 3038
1 3001 16 31 46 3022
VIRGINS CTS cer A

LEVEL 4
~age Cage Cage Cage
15 30 45 60
14 29 44 59
13 28 43 58
12 27 42 57
11 26 3343 41 3289 56
i0 25 3341 40 3267 55
3 24 3164 39 3261 54
8 23 3138 38 3248 53
7 22 3075 37 2204 52
6 2 3067 36 3217 51
5 2 3062 35 3216 50 3356
4 3322 18 3058 34 3207 49 3323
3 3219 18 3031 33 3171 48 3308
2 3204 17 3025 32 3088 47 3263
1 3199 16 3009 31 L__3012 46 3083
&S e2PB (CS cer &ES &P D GES 68 I

F.49




SPONSER: NTP-IRT

STUDY: MOUSE TERATOLOGY

ROOM: 436
DATE: 3-22-87

CHEMICAL:

CHAMBER:

n—-HEXANE

TREATMENT 4

CONCENTRAT ION : 000 pprm

w LEVEL 3
Cage Cage Cage Cage
15 30 45 60
14 29 44 59
13 28 43 58
12 27 42 57
11 26 41 56
10 2350 25 40 55
9 3332 24 39 54
8 3300 23 38 53
7 3285 22 37 52
6 3257 36 51
5 3258 5 35 50
4 3241 19 34 49
3 3237 18 33 48 Inan
2 31_9:7 17 32 &7 3066
1 3137 16 31 26 5047
VIREINS 525 err A

LEVEL 4
Cage Cage Cage Cage
15 » 30 45 60
14 29 44 59
13 28 43 58
12 27 42 3
i1 26 3135 1 332¢ 56
10 25 3137 40 3254 s5
9 24 2131 29 3291 54
8 23 3129 38 3276 33
7 22 3121 37 2272 5
6 21 3218 36 3254 51
5 3310 20 3106 33 3243 50 3323
4 3301 19 3042 34 3230 49 3305
3 5285 18 3040 33 3223 48 2204
2 3266 17 3030 32 3185 47 2230
1 3208 16 3008 21 30338 46 320¢
s eRP B GLS GEP C eTS e D GESERP &
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