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{(Environmental Agency Japan, 1978).
A3.2 Human tissue levels

LeBel & williams (1983b) analysed 16 samples of human adipose
tissue for TBEP. Four of sixteen samples contained THBEP at .
cancentrations of 4.0-26.8 wg/kg. LeBel & Williams (1986} reported the
results of 115 human adipose tissue (omentum) samples for TBEP,
obtained at autcopsy of humans from the Eastern OCntario cities,
Kingston and Ottawa, Canhada. TBEP was detectable in 21 ocut of 68 male
adipose tissue samples and in 20 out of 47 female samples. Although
the frequency of detection was similar in the two cities, mean
concentrations in Ottawa were about 2.5 times kthase in Kingston. In
both cities the concentrations in women were 2-3 times greater than in
men. The arithmetic mean concentration of TBEP in the 41 detectable
samples was 11.3 pg/kg in extracted fat (in males 6.3 pg/kg and in
females 16.6 pg/kg). The mean concentration overall was 4.2 ug/kg in
extracted fat. In a different study, LeBel et al. (1389) showed the
presence of TBEP in human adipose tissue autopsy samples from 3 out of
6 Ontarieo (Canada) municipalities (based on a detection limit of 20
ng/g} . No statistical difference between sexes was found, the mean
concentration being 396 * 56 ng/g in Toronto and 173 * 32 ng/g in
Cornwall.

A5.3 Food

] In a series of articles Gunderson {1988, 19%5a,b) reported data
on daily intake of TBEP for a range of age groups and for a period
between 1982 and 1891 from the USA FDA Total Diet Study (see Table 2).

Similar data were cellected in a parallel study on ready-to-eat
food from 1882 te 1391, TBEP was found in 5 out of 230 food items
(baby food, ketchup, grapefruit juice, strawberries, tomatoes) and in
5 out of 17 050 chemical or pesticide samples, with an average
concentration per residue of 0.28 ng/g (Kan—-Do Office and Pesticides
Team, 1295}.

A5.4 oOccupaticonal exposure

The only data an ccoupational expoesure Lo TBEP is from an cffice
environment. Weschler & Shields (1986) measured a mean concentration
of 15 ng/m* in dust samples from some offices in the USA. NIOSH (USA)
has estimated that the number of wWorkers exposed to TBEP is more than
200 000.

Table 2. Mean daily intake of TBEP per unit body weight (ug/kg body weight p
according to age and gender

6-11 2 years 14-16 years old 25-30 years o
months cld females males females ma
old
19821584 0.0029 0.0144 0.0084 0.0077 0.0129 0.
1984-1986 0.0002 0.0015 0.0007 0.0011 0.0004 0.
1936*1991 0.0052 0.0037 0.0012 0-0011- 0.06020 0.

302




Flame retardants (EHC 218, 2000} 23/89 R—

AG. KINETICS AND METABOLISHM IN LABORATORY AMIMALE AND HUMANS

No daka are available on the kinetics or metabolism of TREP
either in animals or humans.

The Task Group considered that Z-butoxyethancol is a metabolite.
Information on the toxiecity of 2-butoxyethanol is given in IPCS
(1928).

A7 EFFRECTS CGH LABORATCORY MAMMALS AND 1M YITRGO TEST SYSTEMS
A7.1 Single exposure

A7.1.1 Oral and dermal

The acute toxicity of TBEF follewing oral or dermal
administration is low (Tabkle 3).

Table 3. Acute toxicity of TBEP

Species Route LDgg Reference
(mg/kg body weight)

Rat oral 3000 Eldefrawi et al. ({1977}
Rat oral 47040 Monsante (1984c)

Rabbit dermal >3000 Gabriel (1280c)

Rabbit dermal >10 000 Report ICD/T.76.019

by MC Corporation,
Princeton, NJ, USA {1976}

An acute oral toxicity study was conducted according to the
"fixed dose" procedure. Twe out of three male rats but ne females died
at 5000 mg/kg body weight; no rats died at 500 mg/kg body weight.
Signs of toxicity included chromorhinorrhoea, dyspncea and decreased
locomotion {Freeman, 199la).

AT.1.2 1Inhalation

The median lethal concentration in air has been investigated in a
4-h aerosol inhalation test (Hoechst, 198%). Groups of five male and
five female Wistar rats were exposed to measured TBEP concentrations
of 3.3, 3.4 or 6.4 wmg/litre. No animal died but at all concentrations
the animals exhibited depressed and irregular respiration, increased
salivation, sneezing, unsteadiness and tremor, but these symptoms had
cleared in most animals 9 days later. There were no body welght
chahges and gross necropsy revealed no abnormality. The 4-h LC., was

thus »6.4 mg/flitre.

The 4-h LC;, in rats was reported to be greater than 4.43
mg/litre determined gravimetrically (particle size 2.46 * 2.52 um)
(Mount 1991).

A7.2 Short-term repeated exposure
A7.2.1 Oral

In a 14-~day oral dosing regime using male and female rats, where
the highest dose was 100 mg/kg body welght per day, a comprehensive
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TBEP was tested for mutagenic activity with Salmonella
typhimurium strains TAS8, TA100, TA1535 and TA1537, in the presence
and absence of rat liver metabolic system, in comparison with positive

controls. The concentrations tested were 0, 50, 100, 500, 1000, 5000
and 10 000 ug/plate with and without 5%. Toxicity to strain TA100 was
observed 'at 5000 and 10 000 ug/plate in the presence and absence of
metabolic activation. The same effect was seen at 10 000 pg/plate with
TA1535 and TA%8 in the absence of $9 mix. TBEP did nct cause any
mutagenic response either with or without metabolic activation
{Monsanto, 19844d).

"A CHO/HGPRT mammalian cell forward gene mutation assay with TBEP
was carried oult. The tests were conducted at 50, 100, 150G, 225 and 300
ugfml with 89 and at 5, 50, 75, 100 and 130 ug/ml without S39. TBEP was
not mutagenic (Monsanto, 1985¢).

AT.& Carcinogenicity
No data on the carcinogenicity of TBEP are available.
A7.7 Speclal studies
A7.7.1 Neurotoxicity
AT7.7.1.1 Acute administration

An acute delayed neurotoxicity study was carried out using ¢groups
of 20 hens. Dermal or oral (in gelatin capsules}) TBEP doses of 5000
mg/kg body weight were administered at the start of the study and
again 21 days later. Positive contyol hens were given 750 mg/kg body
weilght of tri~ orthoe-cresyl phosphate (TOCP) at the same time
intervals. Negative controls were either untreated (degmal study) or
given empty capsules (oral study). All hens were treated with 15 mg/kg
body weight of atropine sulfate three times a day for 3 days following
each desing. Hens were killed 21 days after being given the final
dose, and histoleogical preparations were made from brain, spinal cord
and peripheral nerves. No treatment-related lesions were debected in
the nerves of TBEP-treated hens. TBEP had no effect on neuropathy
target esterase (NTE). Brain and plasma cholinésterases were inhibited
in treated hens {Carrington et al., 1930).

In another study, groups of five hens were treated orally with
TBEP (5000 mg/kg}), with TOCP (750 mg/kg) as positive centrol group, or
with the capsules alone. The animals were killed 24 h after treatment.
Brain AChE, braln neuropathy target esterase (NTE) and plasma
butyrylcholinesterase (BuChE} activity was measured. No differences
were seen between control and TBEP-treated braipn NTE activity,
although plasma BuChE and brailn AChE levels in TBEP-treated hens wWere
depressed to 3% and 13% of the contrel greoup, respectively (Monsanto,
1986} .

Laham et al. (1985b) reported the results of the administration

. by .gavage to Sprague-Dawley rats of a singlé dose of TBEP {98.2%).
Groups of randomized female and male rats (10 rats of each sex per
dose level) were used. The doses were 1.0, 1.5, 1.75, 2.0 and 3.2 g/kg
for females and 1.0, 3.2, 6.8, 8.0 and 2.0 g/kg body weight for males.
Three weeks after the administration of TBEP, electrophysiological
parameters were determined in four or less surviving animals for each
group, selected from survivors showing overt clinical signs.
Reductions in caudal nerve conduction velocity and increases in
refractory period {in males) were observed. Sciatic nerve sections
showed degenerative changes in some myelinated and unmyelinated
fibres. It should be noticed that the doses were in the region of or
greater than the LD.;;. There was a high mortality. Survivors were ill
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and had marked weight loss.

The Task Group considered this study of inadeguate quality for
use in risk ewvaluation.

A study of similar design as the oral study of Monsanto (1986)
but with dermal application of 5000 mg/kg body weight both on day 0
and on day 21 showed noe clinical signs of toxicity in chickens
{Monsanto, 1986).

A7.7.1.2 Repeated oral administration

In a l4-day repeated-dose study on Sprague-Dawley rats dosed at
0.8 to 2.24 ml/kyg body weight (08-2.28 g/kg), electro-physiological
measurements were made on days 15 and 28. Apart from a significant
decrease in the body welght of low-dose females at 7 days, there werse
no clinical signs or significant differences hetwesen dosed groups and
contrels in the ld-day study. Minor ang inconsistent changes in
electro-physiological parameters were reported. No morphological
chandes were found using light or electron microscopy (Laham et al.,
1984b) .

A second study {(Lahman et al., 1984a) involved dosing on 5 days
per week for 18 weeks at dose levels of 0 (0.5 ml water), 0.25 and 0.5
ml/kg body weight (0.25-0.51 g/kg) with observations at 6, 12 and 18
weeks. There were no significant beody weight differences between
exposed groups and their contrels at any stage. A few females (2/12}
from the high-dase group showed, at the beginnhing of the experiment,
transient muscular weakness and ataxia which disappeared 4 weeks
later. In the second half of the study almost all treated animals
exhibited tremors, pileerection, lacrimaticn and increased urination.
Males were less affected than females.

Electro-physiological changes were observed at 18 weeks in all
test animals {Tabkle 4) and included a statistically significant
reductien in nerve conduction veleocity and a significant increase of
both relative and absclute refractory periods. The increased
refractory period and the decreased conduction wvelpcity were
dose—~related in females, but in males the maximum effect appears to
have been reached by the low dese, suggesting that the magnitude of
the maximum attainabkle neurophysiological changes is modest. Three
animals of each sex at each dose level wers examined for
neurchistological abnormalities by light and electron microscopy of
the sclatic nerve. Most of the treated animals showed the presence of
some degenerative myelin sheaths accompanied by axonal swelling and an
advanced stage of degeneration, indicated by the presence of
lamellated electron-dense inclusions in unmyelinated nerve fibres
{I.aham et al., 1%84a) .

In the 18-week studies of Monsanto (19287a,bk), TBEP was
administered to four groups of 20 male and 20 female Sprague—Dawley
raks at concentrations of 0, 300, 3000 and 10 000 mg/kg diet for
approximately 18 weeks. No clinical signs of neurotoxiclity were
observed. The only neurophysiclogical alteration observed was reduced
caudal nerve conduction velocity in high-dose females,- and there were
no treatment-related changes in peripheral nerve or spinal cord
histopathology.

Table 4. ERlectro-physioclogical parameters at 18 weeks in raks treated wi
(Laham et al., 1%64a)?

Control {(water) Low-dose TBEP
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Number of animals

Dose (ml/kg
per day)

Nerve conduction
velocity (m/s}

Absolute refractory
period in caudal nerve {(ms)

Relative refractory
period in caudal nerve (ms)

Males

12

36.3

1.02

2.06

Females

iz

36.3

Males

iz

0.25

30,7k

1.24b

2.389k

28/89 R—L

Females

12

32.00

1.28b

2.33k

Ma

12

30.

results at 6 and 12 weeks were guantitatively similar to those at 18 weeks

b pgg.001

B7.7.1.3 Rifects on esterase activity

Laham et al. (1984k} reported a 5~7%

reduction in red cell

cholinesterase activity at 18 weeks in male rats dosed by gavage with
G.25 or 0.5 ml TBEP/kg body weight per day but ne reductions in female

rats,

A study was made of the effect of TBEP on NTE, brain AChE and

plasma BuChE in three groups of five hens.

Each was administered a

single oral dose of 5000 mg TBEP/kg bedy weight. All animals were
killed 24 h after treatment. The NTE activity was unchanged but plasma
BuChE and brain AChE levels were depressed to 5% and 13%,

respectively, of control levels

In an acute delayed neurcoboxicity study in hens,

1290).

AB, EFFECTS OM HUMANS

{Monsanto,

1%886) .

twe doses of

5000 mg TBEP/kg body weight were given 21 days apart, e=ach followed by
antidote treatment with atropine.
whereas brain AChE and serum BuChE were inhibited (Carrington et al.,

There was no effect on NTE activity,

A repeat human insult patch test on a panel of 208 volunteers was

undertaken by Monsantco (1%38d4e).

In the 3-week induction period,

four

applications per wWeek of 0.2 ml of the test material were appliad for

24 h to occluded skin. During the fourth week,
applications were made to previously untreated sites.

four similar
During

induction, minimal irritation was ocbserved in 2 of the individuals.
The irritation was only seen once or twice during the 12 gpplications.
There was no dermal reaction to challenge applications. The results
indicate minimal skin irritation and de not indicate any sensitizing

potential.

AS. EFFECTS ON OTHBR CGRGANMISMS IN THE LARORATORY AND FIELD

L9.1 Laboratory experiments
A9.1.1 Aguatic organisms

A9.1.1.1 Invertebrates
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The 24-h and 48~h LC., values for TBEP in paphhia magna were

84 mgflitre and 75 mg/litre, respectively. The no-observed-effectk
concentration (NOEC)} was 32 mg/litre (Monsanto, 1984a).

A%.1.)l.2 Vertebrates

The 96-h LC,, in fathead minnow (pimephales promelas) was
16 mg/litre (95% confidence interval 13-22 mg/litre} at 22°C
(Monsanto, 19284b). The 48-h LC., values in killifish (Oryzias
latipes) at 10, 20 and 30°C were 44 mg, 27 mg and 6.8 mg/litre,
respectively {Tsuji et al., 1986}.

In goldfish (Carassius auratus) Eldefrawi et al. (1%877)
reported no death at 5 mg/litre after 168 h (temperature 20°C).

In rainbow trout (Oncorhynchus mykiss), a 96-h LC.q of
24 mg/litre and a NOEC of 10 mg/litre were reported in a test
conducted under OECD guideline 203 (Wetton & Handley, 1998).

PART B

TRIS{Z2-ETHYLHEXYL) PHOSPHATE
(TEHP)

B. SUMMARY, EVALUATION AND RECOMMENDATIONS

Bl. Tris (2-ethylhexyl: phosphate (TEHF)
Bl.1 Summary

Tris(2-ethylhexyl) phosphate (TEHP) is a non-flammable,
colourless ligquid with low water solubility and very low wapour
pressure, which is used as a flame retardant and plasticizer for PVC
and cellulose acetate and as a solvent. It is produced from phosphorus
oxychloride and 2-ethylhexanel. Figures for current worldwide
production are not available. Approximately 1000 tonnes are currently
produced in Germany.

TEHP has not been detected in outdeoor air: it has been detected
in indoeor air at concentrations of less than 10 ng/m® in river water
at. concentrations of up to 7500 ng/litre and in sediments at
2-70 ng/g. TEEP was detected in a single sample of drinking-water at
0.3 ng/litre. Reported dailly dietary intake from market basket
studies, from a range of age groups, was less than 0.05 pg/kg body
weight per day.

TEHP is rapidly biodegraded in natural waters, but in laboratdry
tests with activated sludge the results were eguivocal. There is ne
significant abiotic degradation.

TEHP has a low acute toxicity for mammals, the oral LD., being
>10 000 mg/kg body weight for rats.

TEHP is a skin irritant but not an eye irritant. Repeated
application of 0.1 ml (93 mg) TEHP to the skin of rabbits produced no
signs of systemic intoxication.

Thirteen-week gavage studies in rats and mice revealed no

significant toxic effects. The no-observed-adverse-effect level
(NOAEL) in rats was 2860 mg/kg body weight per day and in mice Was
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5710 mg/kg body weight per day, the highest dose tested in each
species.

In a 3-month inhalation study at concentrations up to €%.0 mg
TEHP/m3, the lungs of dogs showed mild chronic inflammatory changes,
and conditioned avoidance performance deteriorated in relation to the
concentration administered.

No studies on reproductive toxicity were available.

TEHP gave negative results in several in vivo and in vitre
tests for mutagenicity.

TEHP was tested for chronic toxicity and carcinogenicity in rats
and mice. The NOAEL for chrenic toxicity in male rats was 2857 mg/kg
body weight per day and in female rats was 1428 mg/kg body weight per

day. In male and female mice, the lowest-observed-adverse-effect level
{LOABL} for thyroid follicular cell hyperplasia was 357 mg/Kg body
weight per day. A NOAEL in mice was not established. The authors
concluded there was some evidence of carcinegenicity based on an
increased incidence of hepatocellular carcinomas in female mice at the
high-dose level and equivocal evidence of carcinogenleity based on the
inereased incidence of adrenal phaeochromocytomas in male rats in both
dose levels. Although there were increases in adrenal
phasochromocytomas in both dose groups of male rats and in
hepatocellular carcinomas in female mice in the high-dose group, these
results are not considered to indicate that TERP presentis a
significant carcinogenic risk te humans. Phaeochromocytomas show a
variable background incidence in rats. The incidences of these tumours
in two previous National Toxicoclogy Programme {NTP) bioassays were
equal to the incidence observed in the TEHAP biocassay. The only othex
significant neoplastic finding was hepatocellular carcinomas in the
high-dose group oL female wice. Considering the low incidence of this
tumour, its occurrence in only one sex of one species, the lack of
evidence of genetic toxicity, and the low exposure of humans to TEHP,
it is unlikely that TEHP poses a significant carcinogenic risk to
humans.

Neurotoxicity studies have been conducted in several species.
TEHP causes no alteration in activity of piasma or red blood cell
cholinesterase. Ne studies on delayed neurotexicity have been
reported.

In a study on human volunteers, nc skin irritation was reported.

The few data available indicate a low acute aquatic toxicity of
TEHEP. The ICg, for bacteria ls greater than 100 mg/litre and the 96-h

LCyy for zebra fish (Brachydanio rerio) 1s greater than
100 mg/litre, which is the solubility limit of TEHP in water.

Bl.2 Evaluation

Occupational exposure to TEHP is likely to be by the dermal route
during manufacture (accidental exposure) and from the use of some
products. The compound is absorbed dermally in experimental animals
but no information is available on its kinetics or metabolism via this
route. Dermal exposure cannot, therefore, be guantified but is
expected to be low. Inhalation exposure in the office environment has
been measured to be 10 ng/m? or less.

Exposure of the general population is principally via food and

drinking-water. Exposure from both sources is very low (estimated to
be <0.05 pg/kg body weight per day from the diet; a single measured
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concentration in drinking-water was 0.3 ng/litre).

Given the reported LOAEL for thyroid hyperplasia of 357 mg/kg
body weight per day in mice, the risk to the general population is
very low. The risk to those exposed occupationally is also considered
to be very low, although this cannct be quantified.

TEHP is not considered to be carcinogenic in humans.

In the environment, TEHP is expected {from its low veolatility.,
high adsorption coefficient and low water sclubility) to partition to
sediment. Measured data are too few to confirtm this. Degradation in
environmental media is expected, although laboratory data on
degradation in sewage sludges are equivocal. No information is
available on breakdown products; phosphate released during breakdown
is not expected teo contribute significantly to envircnmental nutrient
levels. Fig. 2 plots measured environmental concentrations in
environmental media against reported acute toxicity values  (the latter
indicating no toxic effects at the limit of water sclubility). The
margin of safety between highest reported concentrations and lowest
reported toxicity values is several orders of magnitude, indicating
low risk to organisms in the aguatic environment. No assessment of
risk can be made for the terrestrial compartment.

Bl.3 Recommendations

Por full scientific evaluation of the compound, identification
and assessment of metabeolites in mammals weculd be required, given
the toxicological profile of one of the suggested metabolites,
2—ethylhexanol.

Reproductive toxicity needs to be investigated, in particular the
potential for developmental effects.

100,00 .
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Figg. 2. Plot of measured concentrations in surface waters (W} and sewage
effluents (S), and reported acute toxicity values (L} for TEHP
(0= measured concentrations in the emviranment; ® = calculated LC_}

B2, IDENTITY, PHYSICAL AND CHEMICAL PROPERTIES, AND ANALYTICAL
METHODRS

B2.1 Identity

Chemical structure:
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Twenty-eight-day Repeat Dose Oral Toxicity Test of
Diphenyl 2-ethylhexyl phosphate in Rats

D YEBE2-ZFAAFIRN) T NI AT I,
Y UBIAFNEROTBRETH LY. 40, EFELFY
BOReMERIIGEbIEERESEO—-BRELT, )
BB IFAANFIN)T T NI ATNED, 4,
20, 1008 L U500 mg/kg DHETSDES v b Ol
W28 HEREEORS L, ToHHICoOwTRILL.
. AFEEEE, 1008 L U500 mg/kg B OWCIE 14 H M ETE
BT '

HEEEOEEI 00 me/keBEOMTHED B, MmHT
AT, LIRS O YRS AF Y ERHOERE
HT500 mg/kg BEOETERDH SN 1. MFEVERE TH,
miEa) » A5 5 — ¥ ORIMEA 500 mg/keg B,
MERTY 2 A7 7 —¥OKENI 00 mg/kgBEDOR L
500 me/kg B, B L X702 —VOBEHEHS00
mg/kgREoilg, By 0 oFEHI00 mg/keiFoiE s
500 mg/kgHEOHHE, 7L 7 I rOEEHNI0 B LT
500 mg/kg DM, GOT DREH500 me kg FEDE,
FAAY T2 AT 74— EOEEII B L5060
mg/kgBHOM TRO LN, BERETIE, £2FI11820
L drod, REEHRETE, FRoZ{k: LTH
EBOEEI 00 meg/kgBEE, HMHESD IUHNE
EOEBEHS00 mg/kg B DM, BELH100 BLYF
500 mg/kg B OB, FEXAT500 me/keFEOMRE, i
LD RRHRRIAR K AT 1008 & U500 me/ke HEOMH T
Fhohi:, BROELE LT, ANREAEEEAOH
FiEOEEEA 500 me/keHEOHETROH L, —HOE
TRIFEBMAROER I ELN T, FREOEE
LT, BEXAAI100 mg/kgBEOHE £ 500 me/ko 3 D i,
Afa R HEOREAA100 B X U500 mg/kgREOMMET
oot HEFOEEE LT, BYERLPHNESED
BEA100 ma/kgBEDME & 500 mg/kg FEDMERE, XD
100 3 & U500 me kg BEDMEME, FIRTF O EMTE OB
500 mg/kg BEDMBETED b, ThbsDiEfki,
Sk I I W ER ARV LEEL Tz, 20
mg/kg BECIZMER VNS EBRYEICER L%k
Boobhhdhoi,

DEoERLY, RRBEFTIEBTL) VEBEQ- -
FUAFLN) T T2 2 VIAFVOBEBER IR
$hb 20 mg/kg/day TH B EHETL .

Pak:

1. WHEBRHE

VUBER-IFAAF NPT 2 AT RN
{e T, MT&#41, CAS No. 1241-94-7, Lot No.
K70801, #iffo1.49%) 4, &EME-54C, MA239T
/13.3 hPa, iBEHOEEEREETHS. Fov M
#HESMMPRETH LI LIGER S L. BEHITRER
W % 0.1%Tween SORBHIZIIL S BEEEL, BHE
FL BSEPORBHREIHHERTEFETCEAM
FEETCHY, R LHRSRCITEEITEEOMNEDY
PHE—IIEESNTWA I L A LE.

2. HBE B L UEESEME

HEF¥+—AA - JN—L O AFLASDAET v b
(Crj:CD, SPF) OffE% 7~8 A MEE - gi{bL, #E&
AR L. S RAY R AENRILEE AR R
ENEST LA 1RO EIIESEILE L, A8
B, 10038 & 0°500 me/kg BEIZ DV TIIEME 6RO 14
OGRS &2, R5RIEROBRCER, ®E
RN HEAT156 ~ 177 g, MEDT 137~ 168 g Tdp o /.

BE - BRSO - EF MNP, BF20~
25°C, BE4A0~T70%, BREL12E. 5, BHI2ZEH
(7:00~19:00) HBHE S AATEEFEALL. 8
Wik, EBEHDRAKE(R—FFy 7 BEF ¥+ — L
Ao YIN—(R) BENRY =R R PR — V2]
=T 2IECNELETE L.

Biicid, EEBESMHABEEMMEME 40y ¥ vE
BITHM) BLUS umD 7 1 V% — i@k, £l
SHL7-AEAE, FhPRBEBICERE .

3. HEBHLUHRERK

WHEE %0, 100, 5008 L UF1000 mg/kg N EHE
TSDEF7 v MIMBHMEERORS LR 2%5
BECIEMRAL, REENIEE~NEr oV iBES
LU= b2z v MEOKES 1000 mg/kgFEDOHETER
wohii, F742, TEOMETESE L UEHERNEHE
DS BEOMBTED 5N, 1000 mg/kgBFOREHT
EFRXSBEETH 2. F0ft, BIEOHEGESE L
UM EEOSHEI B0 me/ke bl EOIRSEOM, BIF
O EBOBEEAT000 mg/kg B, FEOENE
BOEEN 000 mg/kg BOMBETRH LN, TE-T,
FHERTIEEHEY 500 mg/kg & L, BLFALSTHE
B2 1008 X U200 me/kg, BERE4Y4 mg/kg & L7,

bo7
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28 HREER S SRR

BEMEIIBEEERTE, FAPIE Y FERCT

FEORS L. mEEERloml/ke s L, A
FHOKREZEICER L. WERCIAABICEERE 2
517,

4. BRI URERZE
1) —iRiRE, ESLUESES

EFlicow TR+ FREE L. FEBLUE
IS EEE B L CFOEAIANE L. HER
owvTit, SHME0IEs/ o]l ATEHERET
L,

2) MEHEE

ZHEIEEBOEFICOWT, FARYF =N F Y
LAORMERETI L 2RET THREBRE DIFML, F
MEFH(F— A7 —DCA ¥ E—¥ > AEek), S
I (RF/DC A » ¥ — 4 v 2dati), M/MREE(— A
7a-DCA Y ¥— ¥y AfliE), ~nEFXRYLigE
(SLS~EF T k), ~= by )y ME(FRMER
A EEREE) * £ E HEmERSTEE (NE-4500°
REEHET), BIMKE S (Wright #fEHIER) %
A HE #KE B Eh 473 B (MICROX HEG-70A: L7 EHE),
HRFOERB (P VT b —F— iz 7o—3% 4 b
A Y —ik) & HEHER MR EEE (R-2000; HEER
EBF), 70 by riEEET ; Quick—BE:), ElE
s b7 v K77 25 2 RE (APTT | Eiki{tt 7 7
07T AF k) & IR E gl EEE (KCI0A: 7 A
Nyt billELL F/i, BEOERNILTFEY
FRIMERAERE (MCV), FHRMmEkm e s (MCH), Fi5
IR & EHRE (MCHC) 28R L/, EEBEIRAE
LT, 7RO CEFEDB L ONEEEES bR
5 AF EEREIEICIE3.13% 7 T B B Y Y AKIETE
%, ThUHSOEHOREIZIZEDTAZK ¥ Fv /-,

3) MAEE{LRRE

B L Qo —E T ~0) () F 7 L8 LB,
3000 r.p.m., 105MEELGHL, Sohimigs AT
GOT(SSCCe Ri#k), GPT(SSCCHR#E:), ALP(GSCC
WwREH), y-GTP(SSCCHER:), REEE (Urease-
GLDH#), V22— A(GK-G6PDHE:), &1L AF0
— WV {CES-CO-POD#), hU 74 +£F 1 F(LPL-GK-
G3PO-PODE), 7 L7 F= v (Jaffe ), #EH (Biuret
), 7T I Y(BCGHE), A/GLHLEEABLTT L
FTIrE0WEH), A7 L{O-CPCH), EE) »
(UVER), +rUSL, AUTL, 70— (1F 78
REWE) & HEITEE (37 736-10 B L 24E
FEyicE hilE LA '

SHomfE) P T AFFT—E(FEFLFFTY -
DTNB#) # HENFATEE (G 7 736-107 40 H 7 24%F
F), mig=2 Yy AFS5—B(FEFILFFT) -
DTNB#) * it m )t (B U-32007% (0B i ¢
) BLURE2 ) Y TAT 7 E(TFLF4aY
¥ -DTNB# ) % B 8 5 47% & (COBAS FARA'F.

558

Hoffmann La Roche & Co.} i2 & b illgE L7,

4) FREE

MRS RMmTE26 0, MRS MR 25 B0 88
HECILOFER LML T, pH, #m, BH, &, # |
>iE, B,
FARF Ay TR, TANR - ZHE) R IRGHE(2
VoF e 2000 YA A - ZHE L AE L

5) WEFRE
FlI-ovTERM B ICHIEABIRR % T0F U THunEoe =
R L7, Bk, PO, I, TR A%, K
R, BN, AR (ERANMEZSD), BEBLUGRE
DEELMELL. £, 2f0LERBILmE, T

%, Bk, H—y—IR M, B, OB, B BM(X
BRE), deFmaE, HFRLERIL, 10% 5 & Bgh

R AETEE, BELL. 22720, BRBEB LA
— ¥ — 312 Davidson T TEE L /=
5SS TSSO B S L U500 ma/ke B

OHERED.LIE, TR, iR, BK, B, B, LEME,

BH, HIRIR, TEESLUSEONRMEEIG S
HE, HEILEATMEY) o 2V RRER
FRELER LS. FOBR, MEOHE, 3%, Fi
IR & EOFRICEER RS ICREET AL EZONAE
bl b/ ize, FS5-HAME TR EN D Do B
& RIIEEER I T FEM B B9 O L EHE (BE o i)
EAELL, 4, REAOFES L OB WTH
ANy FORE & PRIROEDFERER LT, $HiF
L7

6) FRETERR

HEF—- 1200w T}, Bartlett#E12 X 2S5 HO%
FET, THF—HOBESE—TRES ST EIT-
7%, Dunnetti® ¥ 7213 SchelféeEIZ L VHE LR, &
A —H T v &It Kruskal-Wallis O E Z 170,
Dunnett B F 7244 Scheffé B O R ARE £4iT- £, &
B7F— s BLUHEARITRIIDWTIL, Armitage?
WHEEIT o/, BEREEIL D% RFHE L.

R

i. —RRAREE

HEBOWEAT100 mg/kg 50 1T S5 MIEHEG H I
fe, METIRSBIMATES BEE, 500 me/kgBE DTS
iG] AR, MECIRS MG AR RBIL L.
* 7, WSRIOFED 100 me/ ke B0 TR SHHAES
Bi2, 500 mg/kgBENHE TS MIEH%T AR, HTHE
SEEFISAMBICERL . H5%RORER, &5
ERICERT A —BENETH Y, RENOEREIH
YOI RN A Z L K b B L, BEHEIEIR
OIS Lo,
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