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TSCA 8ie) Evaluation:
The reporting is based on the kidney nephrosis which was observed in this subchronic inhalation rat study
with isododecane.

Abstract
L. A subchronic inhalation toxicity study with isododecane in fats.was conducted 1o establish a no-toxic-
effectlevel. Five groups of rats, consisting of 20 majeg

and 20 females each, were exposed 1o atmos-pheres containing 0, 125, 50, 100, and 200 PPm isododecane
respect-ively, for 6 hours aday, 5 days a week, for 3 period of 13 weeks. Observations were made for

2. The actual mean concentrations of isododecane in the various test atmospheres were 12.5, 50.2, 999,
and 201 .1 ppm.

3. The health and behavior of the rats were not visibly affected by exposure to isododecane,

4. There were no changes in hematologica'. blood chemistry, or urinary values, or in organ weights, which
could be Unequivocally attributeq to the isododecane.

§. Anincreas 4 incidence of minimal to slight tubular nephrosis was found in the kidneys of majes at dose i
levels of 50 PPM and above. There was a positive dosc-response relationship., ‘
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~toxic-effect level of ,
isododecane in rats was 12.5 ppm, However, the actual no-toxic-effect level in rats may be only slightiy
lower than 50 ppm.
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SUMMARY

1. A subchronic inhalation toxieity study with Lsododecs-e 1 rats was
conducted to establish a no-toxic-effect level. Pive groups of rats,
consisting of 20 wales gnd 20 females each, Vere exposed to atmog-
pheres containing 0, 12.5, 50, 100 and 200 PPm {sododecane respect-
ively, for & hours a day, 5 days a week, for a perfod of 13 weeks.
Observations were made of general appearance, 8rowth, l’uematology.
bioche-i-try of the blood, composition of the urine, organ wveights,
8ross parhology and microscopte Pathology of the kidoeys.

2. The actual overall mean concentrationg of isododecane 1n the various
test atmospheres vere 12.5, 50.2, 99.9 and 201,31 Ppa.

3. Health condition and behaviour of the rats wvere not visibly affected
by exposure to {sododecane.

4. There were no changes in haelutolosicnl. blood chemical or urinary
values, or in organ weights, which could de unequivocally attributed

to the tegt article.

4 positive dose-tesponae relationship.

6. It wag concluded that uﬁder the experimental conlitions of the Present
study the no-toxic-effect level of i1sododecane tn rats vas 12.5 ppa.
However, the actual no~toxic-effect level in rats may be only slighely
lower than 50 ppa.
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1. INTRODUCTION

|
|
At the request of EC. Erdiolchemie éubll, Cologne, Germany, 4 subchronic

' (13-week) inhalh;ion toxictity study wich uododec.ane in rats was carried
out. The exposgure levels (0, 12.3, 50, 100 and 200 ppa) were selected on

. the basis of the results of & previous subchroniec toxicity study (Appel-
Ban et al., 1981).

' This previous study, in which Rale and female Tats vere exposed by inhs-
latien to 0, 200, 600 or 1,800 ppn hododecqne. 6 hours day, 5 days a.
week for a period Aof 13 weeks, showved that the kidneys were the organsg

, Primarily affected by isododecane. The renal effects cousisted of tubular
nepl..usis and vere linited to the males. The no-toxic-effece level

' Appeared to be lover than 200 ppm.

The present 13-veek study was conducted {n order to verify the renal ef-~

. fects observed tn the Previous study and to asses the no-toxfc-effece

' ,
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level in rats.

-

2. MATERIAL AND METHODS

2.1 Materfal

The test interial (50 1) was Yeceived from the Principal in October 1981.

It was a colourless 11quid, having a doiling pofat range from 160 °¢ ¢o

170 °C. wvith the following composition as reported by the principal

(see annex 1): )

= total C4 hy«"ltocarbons < 2 ppa

- total C8 hydrocarbons 0.3 X (w/w)

~ total °12 hydrocarbons 97.7 T (w/w)
consisting of: 82 2 2.2.4.6.6. pentamethylheptane and

’ 17.7 % other C,2 hydrocarbons

- total ch hydrocarbons < 0.1 2 (v/w)

= sromatics content < 10 ppm

=~ Wwater content ) 10 ppm
= bromium index 2 ng lr31100 3

Roo &~ —————



2.2 Animals

One hundred male and 109 female veanling SPF~bred rats (Cob:Wy; Wistar
l'll;dOﬂ) vere obtained frop the Central Insticute for the Breeding of Lgb~
oratory Animals TNC, Zelst, The Netheriands. On arriva] the rats velghed
35~50 g. They were divided Into five groups of 20 males and 20 females
each by computer Fandomizat{on according to 4 Program provided by the

Computer manufacturer. Eacp 8roup was coded by a letter and a colour.

houged individually i, wire-mesh stalnl'ess Steel cages. The tempersture
inside the chambers wag 19.5 X 0.5 °. The relatfive bumidity 1n the
€Xposure chambers varied from 40 ¢o 60 2.

tap water ad bitua T ieveis of autrients in gtock diet and of con~
—_—2

taminantg 1q stock diet and in tap water are determined per!odlcllly (an-

nexes 2~6). '

2.4 Exgoaure Chambersg

H 1000 Bultitfered inhalation chambers manufactured by Hazleton systems
Inec., U.S.A., were used. The chaabers have been constructed of stainlegg
steel with glass doors on two sldes. This allows observation of the ani-
malg during exposure. The capacity of the chambers 14 about 2.5 -3.
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2.5 Ceneration of the test Stmospheres

The test Ataospheres are obtained a5 follows: filtered and dried afr from
the conpreued-u\r 1ine vag Passed through , glase evaporator, fllled
vith {sododecane. To obtafa the desired 1sododecane concentration g the
test atmosphere the atrflow laden wiceh tsododecane vas mixed 1o che
Proper ratio vith the wain girflow Passad through the expogure Chambers.

2.6 Aulz-h of the test 2tRospherey

The analysis of test ataospheres to |onitor the fsododecane Concentrat{on
vas carried out by gnehroutography. Samples vere taken Sutomatically 4¢
regular intervale by means of a ti-er-contr:ued ?-pore 8as~sawpling
valve. The sample loop wag calidbreted by cnnrlq the area of the

tight syringe. The detector response to tsododecane Vas calibrated by
injecting koown amounts of a standard solutfon of 1sododecane 1g
diethylether.

column: 3 g x 0.4 ca .otnlnleu Steel, packed wien s = Carbowax 20 N on
Cnromosord WAV, 60-80 wegh.
temperatyre: column: 110 %
injection pore: 110 %
detector: 150 % '
carrier gas: aitrogen, 65 al/ain.

2.7 Expertmenta] design and conduct

After an acclimatization Period of one week the expertiment (Assay No.
378) was started on 13 January 1982. The last day of €Xposure way 1§
April 1982. A table showing the 8roup code, colour code, exposure level
and number of aoimals per gtoup 1s given on the next Page.

-
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Group code” exposure leve] nuaber of animal,
letter code colour code (ppm) 2les females
A white 0 20 20
B blue 12.5 20 20
c 8reen 50 20 20
D red 100 20 20
E yellow 200 20 20
—_—

Each rat was identified by a six digir Computer reference number, which
was even for males apg odd for females. The rats were individually ident~
1fied by gex and by diffurent V-shaped earmark= according to the follow

ing code: -
Z = without earwark RlLl ® oae right, oqe ieft

Rl ® one right RlLZ = one right, two lef:

Rz ® two right RZLI * two rizht, one lefe

Ll " one left Rzl.z " two rigat, two lef:

Lz ® two left RJ - »three right

The rate vere exposed to ataosperes contsining the test substance for six
hours a day. Usually the exposure to isododecane w83 stsrted between
08.30 and 10.30 a.m.

The following observat{ons vere made;

3. Exposure_levels

At regular time-intervalg samples of the test atmospheres vere ana-~
lysed and from the results the wean conceatration of isododecane to
vhich each rogt 8roup was exposed each day, wag calcuylated.

¢ Body weight

The 1ndividual body weight of each animal wag Tecorded just before tha
start of the firae €Xposure to the test substsace, end once every week
thereafter.
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Blood saaples from the tip of the tail of 10 8nlaals per gex of each
8roup were collected in veek ¢ (daya 36 ang 37) and 12 (days 82 gand
83). All blood ssmples were examined for che follovim Parameters:

Oglodi® of Coulter Electron!cn. _

2. Packed cel) volune ag alcro~haematocrie.

3. Red bdlood cell count by Coulter Counter, “Model zr.

4. White blood cell count by Coulter Counter, Mode] 2r.

S. Differentiq] vhite dlood cell count by direct visual count of smear
after Pappenhetn staining, according to Gorter aod De Graaff (19s5).

= Blood chnxitr[

In week 6 (days 36 and 37) and 12 (days 82 and 83) after a 24 h pertod

‘of deprivation of food and vater, samples of tail-tip bdlood were col-

lected from 10 rats/sex/group for the deterstoation of 8lucose.

Also fn week ¢ (days 42 and 43) blood samples -~ of 10 rats/sex/group -~
were collected by orbital Puncture. Just 1ike blood samples taken at
&utopsy froam the sorta of 10 rate/sex/group, vhilat che animals were
under ether Snsesthesta, these samples were collected {n Plastic tubes
containing two drops of heparine. The samples were c_entrifugﬁd at <000
rpa for 15 wigutes usiag Suré-Sep. from Geners] Diagnostics for good
8eparation of the Plasma. Suboequently the followving detersinations
wvere carried our by meces of . Coulter KEM-0-LAB, >ultu Coulter test
®ethods.

1. Urea

2. Plasma 3lutnlc-onhcetlc transsainase

3. Plasma slutantc-pyruvic transaminase

4. Plagma alksline phosphatage

5. Total Plasaa protein

6. Plasas aldumin

7. Creatinine



in week ¢ (day 40) and 12 {day B4). The following Reasuresents wvere
uade:

1. Denslty by refractonetry
2. Voluma by calibrated tube

3. pH )

4. Protein )

3. Glucose ) using tegte Strips (L-Combyr © test@,
6. Occule blood ) loehtinger)

7. Ketones ) '

8. Appearance

9. Hicroscoplcal examination of the sediment - after centrifugfng the

urine at 2,000 tpa for 3 min, =~ for: erythrocytes, leucocytes. epi~
thelial cells, amorph mater{a], Crystals, casts, bactertfs and Spern
cells.,

The folloving OTRans were welighed:

adrenaly lungs vieh trachea and larynx
bratn . pitultnry
heare spleen
" kidooys testes/ovarfes
ver thymus

thyrotd (with Parathyroid)

Were preserved in & neutral aqueoys phosphate—buffered 4 X formal-
dehyde solutfion.
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sorta ' pancreas
axillary lywph nodes parotid salivary glands
caecunm prostate
coagulating glands scfatic nerve
colon seainal vesicles
duodenus skeletal muscle (thigh)
epididymides skin (flank)
exorbital lachrymsl 8lands spinal cord
eyes . sternum (with bone marrow)
ileum . stomach
Jefuona subsaxillary sslivary 8lands
Resenteric lyaph nodes sublingual salivary glands .
nose (sections at & levels) urinary bladder
oesophagus uterus {with cervix)

all gross lesions
The lungs were fixed (after weighing) by intratracheal infuston of the
fixative under 10 CR water pressure.

The kidaeys of a1} Fats vere embedded in paraffin vax, sectioned gt
3 um, stained with haenatoxylin and eosin, and exaained by light mi~
croscopy.

2.8 Statistical analysis

Statistical analyess 5f Lody weighte and organ to-body weight ratios were
cerried out using avalysts of co~variance followed by the Dunnetts Test,
vhereas the haematological aud blochemical data vere evaluated by means
of the Mann/Whitoey U-test. For statistical avalysis of the histopatho~
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2.9 Contri{dutors
Major contributions to this study vere made by:
Animal handling ¢ F. Hendrikema
Diet Preparation ! JeM. Blom
Citnical chenistry : Dr H.E. Falke

J.F. Catsburg
Pathology : Drs M.cC. Bosland

J.P. Bruynt jes
Histology : Ms. N, Lagenmeyer
Study dlrector/?oxicologlst : Drs L.M. Appelman
Study supervigor : Dr V.J. Peron .

2.10 Deviations froa the protocol

~ The thyroid {with parathyroid) wvas weighed because this organ is
weighed foutinely in subchronic studies.
- The food intake was not weasured, because the Hazleton chanbers were

The mean actual concentrations of 1sododecane, to which the rats g the
different 8TouUps wvere exposed, were 0, 12.5, 50.2, 99.9 and 201.1 ppm,
the standard error of the mean being 0, 0.08, 0.37, 0.40 and 1.1 ppa re-
spectively.

The mean dafly concerntrations are sumnarized in tgble 1.

3.2 Szggto-atolggz

Health and behaviour of the rats of the test 8roups were not visibly af-
fected by €Xposure to the tegt material.
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3.3 Body veights

The aean body weights are summarized in table 2. The animals, boch males
and females, of all test groups gained veight at o rate sioflar to that
of the controls.

3.4 haeutolo;z and clinical che-htrz

=~ Hasoatology ) -
Mean haematologic values &re summarized in the tables 3-10 and {nclude
values obtained from rats in week 6 and 13. A few statistically signifi-
cant differences occurred between test anfmale and controls. Al}l values
were increaged with respect to the corresponding fteas of the control
group. The differences occurred haphazardly among the exposure groups.
Moreover, all values were within the range of “bdlological variabiliey”,
or expected values for rats of this strain and age (see the table below),
aud there never was 4 clear dose-response relationship for any of the
criteria concerned. Therefore, these findings are counsidered to be of no
toxicological significance.

Norwal values for haematologic criterfs, which showved statistically sig~
nificant differences between test and contro; animale ia the preseat
study

criterion ranges at week:
6 13
é 9 4 °
HB(mmol/1) © 8.5-10.9 8.4~10.8 9~10.2 8.6-10.2
PCV (1/1) 0.470-0.510  0.443-0.543  0.463-0.523 0.438-0.518

WBC (x 109/1) 12-24 10-20 11.4-21.8 10-19
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= Blood chelistgz

The results of blood cheaistry deterainations are presented in the tables
11-14,

Statistically significant dlfferénces between test animals and controls
were found in Parameters determfned in week 7 and 13, gose of them in
week ]13. However, some vere fncreased and other decreased; they occurred
arbicrarily among the tege 8roups; all were withip the normal range found
in rats of thys Strain and age {see the table below), and moreover, {n
all cases there was no indicatton of 5 dose-respousa relationship for any
of the cricer{a concerned. Therefore. o toxicological sign!f;cance 1s

attached to these findfngs.

Normal values for blood chemistry criterfa, which 8 hoved statistically
significant differences between test and control animals 1n the present

study
criterion range at week 13:

é 4
GPT (U/1) 36-64 nr. D
GOT (U/1) 47-81 n.r.
urea (mma1/1) fter '5.1-9,4
albumin {g/1) n.r. 37-49
glucose (mmol/1) n.r. 3.3-4.9
3§

N.r. = not relevant.

The results of the urine analysis findings are presented in the tables
15-20. No eéxposure-related alterations Vere ob#etved for any of the par-
ameters in any of the Broups exposed to 12.5, 50, 100 or 200 ppm
1sododeéane. The few statistically significant differences 1g specific
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3.5 Orlan weights

Absolute and relative organ veights of the rats are presented in the
tables 21-23.

Absolute brain wveight and lung-to-body veight ratio of males of the 100
PP2 groups were Statistically stgnlﬂcantly different froa thoge of the
controls. Becauge these effect, were observed in one of the {aternediate
'doce 8Toups only and because the differences Were only Barginal, ne tox{~
cological significance 18 attached to these findings.

3-6 P.tblg‘!

- s:essez&sel--seséeeszes

anrneoplcal examination ap autopsy did nor Teveal any gross lestons
that could be attributed to the treataent. Al] lestons observed wvere
either aboue equally distribyced smong the varioys 8roupe or they oc-

- !!sseessz&sel_ssssie-ss

errotcopleal examination of the. kidneys revealed o dose-related o~
crease in incidence of tubular oephrosis. These lestons vere character~
1zed by 4 loss of cytoplasestic eosinophilig and'ctrhtlon, 2 loss of
the bi‘ush border, and gg increaseq c2llular and auclear size of epi~
thelium of mainly the Proximal tubyles. These chatcec. were occasionally
&Ccompanied by very small to small angates of mononuclear inflanma-

tory cells. ) P

Other changes observed {a the kidneys, gych as hydronephroslo and cal-
careous depositse occurred in one or twe animalsy ouly, without any ap-
Pareat relation to the treatment.
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4. DPIScUssION

The findings 1g the present study vere wel) in line wigh the resuley of a
Previous subchronic inhalacton study with isododecane in rate (Appelnan

tent of the lesions observed g the control and 200 ppa §roups uged i,
both Studies wyae Couparabdle.

A clear Positive relation between the €Xposure levels and the reps) ef-
fects was found.

ever, fully absent at the 12.5 PPa leve],
Prom the results of the Pregsent study 1. appears that the no-toxic~effect
level of 1sododecaqe in rats 215 12.5 Ppo. However, 1 1e oot unlikely,

,bpm, as can be easily deduced froe the data on tubular nephrosig 8iven {g

table 29,

4.2,.“,0’,,«4 /wf/w") = CP;,.‘-MCD/K-U ?
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QUALITY ASSURANCE UNIT TNO - p.o. Box 360, 3700 Ay 2ELST, Netherlands

STATEMENT OF GLP COMPLIANCE

On : S‘ubchronic (13-wk) inhalation toxicity study with 1isododecane
in rats :

Report no.: v 82.275/212294

Date s Septe-bet. 1982

The study was carried out under conditions of good laboratory Practice.
Vithin reason there have been no circumstances thet aight have affected
the quality ang 1nt.egr1ty of the resulcs obtained.

Dates and numaber Dates of reports
of inspections: to manageaent:
11 September 1981 (1) 14 Septembder 193] .
6 January 1982 (2) 6 January 1982
14 January 1982 (1) 15 Jenuary 1982
10 March 1982 (1) - 10 March 1982

19 Mareh 1982 (1) : 22 March 1982
16 Apri1 1082 1) 16 April 1982
23 June 1982 (2) 24 June 1982

7 July 1982 (1) 7 July 1982
22 July 1982 (1) 22 July 1982

Final report audic:
20~22 Septeaber 1982 ' : 23 Septeadber 1982

N, W.C. Wfjnands date: 13 Dekode, 1989,

Quality Agsurance Manager i/c



CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that the microimages &ppeering on this mlcrollc}lo 8r¢ accurale
and complete reproductions of the records of U.8. Environmenial Protection Agency
documenta as dsliversd In the tegular course of business for micrefiiming.
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