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A Study on Subchronic Inhalation Toxicity of Isoprene Using Sprague-Dawely Rats
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ABSTRACT

The purpose of this study was to obtain scientific information regarding classification and health hazards that may result
from a 13 weeks inhalation exposure of isoprene in Sprague-Dawley (SD) rats. The testing method was conducted in
accordance with OECD guidelines for the testing of chemicals No. 413. The Rats were divided into 4 groups (10 male
and 10 female rats in each group) and exposed to 0, 360, 1,620, 7,300 ppm isoprene in each exposure chamber for 6
h/day, 5 days/week, for 13 weeks. As a result, there were no mortality or abnormality during the period of study and did
not show any significant changes of body weight. There were no dose response changes in urinalysis, hematological and
serum biochemical value examination. Relative organ weight was increased significantly the right kidney in 7,300 ppm
group of male rats. In female rats, relative organ weight of the left kidney and the both lungs in 1,620 ppm group and
the left lung and the both kidneys in 7,300 ppm group were increased significantly. But the histopathological findings
did not reveal any exposure-related changes. According to the above results, the no observable adverse effect level
(NOAEL) of isoprene was 7,300 ppm (20.3 mg/L) in both male and female rats. In conclusion, Isoprene was not
classified specific target organ toxicity of the 'Standard for Classification and Labeling of Chemical Substance and

Material Safety Data Sheet' (Ministry of Employment and Labor, 2009).

Key words : Isoprene, subacute inhalation toxicity, rat.

I.M &

Isoprene (CAS No. 78-79-5)2 A 32 H g A A3}= o
2l dll(ethylene) A 227 o A Ee] =] o] F2jw Aol A
S5+ A F713keHE o) th Isoprene> & Al A A &
2 AZE 1507k E o] 4Fo] AAFE o] oF 95%7F H A L F-of
22 cis-1,4-isoprene 2 35 31 U™ X = 28 31 (butyl
rubber) AJAkoit H 2 (terpene) T Foll AHEHT
(Watson 5, 2001). ol A= HQIE 4=X%], Efo]o], 4l
dh, H2A o R A7 T Eo] AMgEIL gloen R
AzxA A ZEA O =& 7Fs/dol Aok 18 a Y&
FHx P4k A G dAd, FY BEA A4, A, A5
v 7] o2 x AR g o] tf7] Folle W ol
wgol d 4 9l St E3L, isoprene A= ol
FTENA AR P = vto] @3 EE (Watson
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5, 2001), HtE|jotol = AHAikE 4 Qlth(Kuzma -5,
1995). A Eo] Al W= isoprene> A7t 7,0009F & =
o] th(Sharkey, 1996). A& 2] 34 © & AYALE] = isoprene
2 2= WS}, FASE AE Y A, op5HA AEY A o 2
Ao o] &5 = Ao 2 de A 9 ohAffeke} Yakir, 2002).

Isoprene2 1] = = AR QA H 7 9151 A (National Institute
for Occupational Safety and Health, NIOSH)¢} v] = & &
AL A A 71 3] (American  Conference of Govern-
mental Industrial Hygienists, ACGIH) 2] 31 & 1}2} Ak
P E Aol = of4] k&7 o] A = o] A &A
v ov= ZAZZ 3 (National Toxicology Program,
NTP)Z Atgtol Al o5 3 & &
anticipated to be a human carcinogen)& 3} 1L ¢l o1
(NTP, 2005¢), =+ A & 174~ (International Agency for Re-
search on Cancer, IARC, 1999¢c)&= T EA Fol|A] FESH
SAZF QA Al A HATvHs/d ol e &4 (Group
2B)& 75k ot

2 A= isopreneo] thEt o g FUEAHAIHE
Y5l o] isoprene FFLEAS 3 MSDS/GHS & H A
B} e FRIA 0] Fol47 2ol e el AR o)

Q1= & Z(reasonably
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Table 1. Urinalysis of male & female rats exposed to isoprene for 13 weeks

Male Female
Parameter Units Gl G2 G3 G4 Gl G2 G3 G4
N=9 N=10 N=10 N=10 N=10 N=10 N=10 N=10
- 4 7 5 8 9 9 9 10
Blood RBC/ul N 2 > 2 : 0 0 0
0 1 0 0 0 1 0 0
++ 1 0 0 0 0 0 1 0
Bilirubin mgldl - 9 10 10 10 10 10 10 10
Urobilinogen mgldl + 9 10 10 10 10 10 10 10
Glucose mgldl - 9 10 10 10 10 10 10 10
- 0 1 0 0 1 7* 2 5
I;f)g’y“ mgldl 4 1 4 3 7 3* 6 5
5 8 6 7 2 0* 2 0
- 1 3 1 2 6 7 6 3
2 0 1 2 0 0 0 4
Protein mgldl ! X 4 2 2 ! 2 0
++ 3 3 4 4 2 2 1 3
-+ 1 1 0 0 0 0 0 0
-+ 1 0 0 0 0 0 1 0
Nitrite i - 9 9 10 9 10 10 10 10
+ 0 1 0 1 0 0 0 0
5.5 0 0 0 0** 0 0 1 0
6.0 3 0 3 0** 3 3 3 5
oH i 6.5 5 5 5 3xk 5 4 2 1
7.0 1 3 2 Rl 0 2 1 1
7.5 0 2 0 2%* 2 1 3 1
8.0 0 0 0 2%* 0 0 0 2
1.010 0 2 0 0 3 2 0 0
1.015 1 3 4 3 3 4 3 1
SG mgldl 1.020 3 0 1 5 0 2 5 5
1.025 5 4 5 2 4 2 1 4
1.030 0 1 0 0 0 0 1 0
- 1 1 0 0 4 6 6 5
1 2 0 1 5 4 3 5
Leukocyte WBC/ul 2 2 4 6 1 0 1 0
++ 4 4 5 3 0 0 0 0
+++ 1 1 1 0 0 0 0 0

Gl=control group, G2=360 ppm group, G3=1620 ppm group. G4=7300 ppm group.

Significant differences as compared with control :
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Al S &3 Tsoprene (Lot # A0214161)2 Acros Organics
(USAYIA] -2l8ko] GC-MSDE o] g-sho] %4 3418}
1 GCE o] 83lo] A B4} &= 99.8%2 &2 <
= gHelstal ARgshgith th2E -2 Hepa filter2 74 3t
° Y E7S ALga

| o
ﬂHI]
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*p<0.05, ** p < 0.01.

2 ESE A
LEF5E AAL isoprene FASTUSAAE At}
stetEd o] E7-2A 9 SAtAR AR R T3 7]

==

Z(LELEE 2009)0 THEAY] 24 HHELE 31E
2(0.2<C<1.0 mg/L/6h/day : 360ppm)°] w} A% = = 360
ppm O = AL, o] HhE w=Z3F Al (Melnick,
1994)2] 2| 11% % (7,000ppm)ol| Al A& EA o] wE = A
< nEste] & AFoA = =EFEE U] 452 5t
=2 Oppm, AEE =E7 360ppm, TE5E ST
1,620ppm, 1% &= =2 7,300ppm O 2 A A 5} o)
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3.AI”
DAEEE 2 ASEA

Al @l&= SLC Japano] A AHALE 6577 9] EFH A
A FA) Sprague-Dawley (S.D) S E(rat) & F+ U3+ 15
&SI T ART M - S 27t lonhel Y oz
<+, 360 ppm %, 1,620 ppm = 2 7,300 ppm -0 2 LA
3to] 47]9] SAAH (U FEE2 : 1n', Model No. SIS-
20RG, SIBATA Co., LTD, Japan) o] k7] o] =W
750mmxL 220mmx>H 180mm)°]] 7§8 483} % t}.

AP A L o w 2243C, AHGE 50£20%(A EEF
eE Al AL, #7134 12-153)/A17F, 27(150-300
Lu)2 124170 #71 2 Wehe §Ash ek AR L A
58 YHALRE Picolab Rodent Diet 5053 (LabDiet,
USM)S A4-87 MRS o, S8t 45
= Aot Ao At 2 5% & AHEA A F
EER S

HFEH
o

2) T4 &7 2YEF

Al ER =2 7}AEAI 7] (Model No. VG-4R, SIBATA
Co., LTD, Japan) 2 A @ =4 7|34 & A HE
HAE7I% A v g Edste] 7 FAWA) T
shelth WM W L=, S, 972, Bl A o 22
=) A A 9} 374 4| o] % 2] (Model No. ICS- 20RG, SIBATA
Co., LTD, Japan)Z 3050 134 =H35}Ach AlHEZR
o] 5= A A EP A7t F-2H 5 gas chromatography
(Model No. GCS-14PFFS, SHIMADZU, Japan)& ©]-8-5}
of £2/ZF F 158 71408 184 wUEYS ok
th AP E3 5 RYUEYS 93 £F 725 Rigas
Aol A A 23t isoprene 5 71 AE AFESEA T

HAETH L FE

2 A @2 OECD| 3}3t=4 HAE 7ho|=a}Ql 41 3
(Subchronic Inhalation Toxicity, 2009)] w2} GLP(good
laboratory practice) A| A8 O & o] 1Y 6A17F, 554,
1337 QA2 b e = & Al F o

() YAFA 24 A A S A8t

AR F ARER] W, o B9 A Sol
gt GAEAL HY wAstGom, AET AR
oo o 245tk

@ AL 24

AAAE AHED g T2 159 Aol 2t A
(Model No : Portable slit lamp SL-14)2} o+ 7} 1] 2H(Model
No : GENESIS K9L22)E o]-&35}o] AAsIA T L AHA}
s Ad=E =5 T8 5t Aofl 2 A A (Uriscan strip
10 test) @ QA5 E A A% Bio-Gen 10SGLM (Uriscan
S-300)2 =343} A},
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Isoprene kg8 FU=SE A+ 75

() @, ASSHAAL W AAL T

FHNHAE AREE &S TR Fof dojg<l
(Tsoflurane, Tlsung Pham, Korea)& AM8-351o] A& 5
2]k o] B Fulol A A& sto] 258 A7) (Hema-
vet 850, Drew Scientific, USA)2 & F+5 =A%)
WA 5FH A= A5 AY 81 5FE A 7](TBA-20FR, Japan) 2
Z439dct. 28l d-> 23] A+ 4] 7] (DRICHEM 800, FUIL,
Japan) 2 2551 ¢th. Wl S A7 A AT Holg
sodium citrate 2 2] 2] 3}o] & o8-&- 117 A} 7] (Humaclot Duo,
Human, Germany)S A-8-3}o] 2319t}

@ B715F 53 L 2 HA

NAEd =52 TS Fo 74 A= F+43)
of 7} A7|HEE R AHE wastaL, AU SESE 54
stolch A= A7) 5 g 9§82 Bouindof 11
Astal, Qb= Davison® o st} o E A=
10% S/ 45228 Ho| sk iet 1Y H A7) =
hematoxylin & eosin (H&E) & A3}o] 38+& n] 7 (Oly-

4. 8AIXMz2
AWE 7he] vl mol w4 Q] ohE ] B (parametric
multiple comparison procedures) 22 H| 422 9] T}H|
1l (non parametric multiple comparison procedures)& A}-&
3R o, EAZZ 732 SPSS 10.1K ¥ Sigmastat 2.03
= AHEsklth A4S 7HSHaL Levene test2 54t
& AHoto] SRARI A B HhHQ) BAbA
2 2% 7k Bt Ao
PEEE AT

o o

lo & 1t |o ox
2

8000 7296.5£104.54 ppm

(i i, A Zatan ataat - Aan_ 4000 Abaat- g0 T AT AN A
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Fig 1. Changes of concentration in inhalation chamber during the
experiment.
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Fig 2. Changes of body weight in male rats exposed to isoprene for 13
weeks.
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Fig 3. Changes of body weight in female rats exposed to isoprene for

13 weeks.
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Table 2. Hematological values of male rats exposed to isoprene for 13 weeks

Kruskal-wallis testS A A|3lo] 84S AH=3))

o
Fo717t S 2 29 U W ==
49.1%, <2 -9.8--10.3mm
, 37 Sl = A7 12.6-12.93] 2 319l ct.
2 o] % +t5 = (ppm)
L AB I 358.2+10.55, 255 1,620.9+19.78, 1%
Tt 7,296.5£104.54 2 LFEFSFCH(Fig 1).

S, =

A@71 & &3 g2 A Al s E 1 &
A&t 2= Al s =0l A AFEE & S o3t o] 4 &
AL gloith(data not shown). ALRAF 5 A A= 4=
218 1520 7,300ppm o] kol Hls| F&fstA
(p<0.05) Fastgl ot 252t o] Fol= {27t 2to]7}
Ao, 1,620ppm o A= TFEIF| A NE DA Ao 82

tf o] Hal 828 A|(p<0.01) Z7}8loic) erAL 234}
9] 7,300ppm ol AWk df 2ol Bl S| -3-2) 51 A|(p<0.01)
Z+4-3F 9 th(data not shown). & - 4= A|I S E9 A&
= oA f-olg Wk ¢l ol th(rig 2,3). oF HAF A1}
ofAE HE oA Soldt FAFol =R skt
(data not shown).

3. e HAL

b AT (Table 1), pH o] B 2o A BE S8
ofl 4 7.00] 5F Lk 7,300ppm ol A1 7.50] o] 4uf2]
2 iz o] ulske] §2]akA /b5t 3(p<0.01), &3

Parameter Units CI?IIS;OI 316\10:1? 6“ ! 6N2£1138m 73]821;18“1
WBC 103/ul 5.48+0.954 5.55+2.596 5.68+1.55 5.86+1.978
NEU 103/ul 1.88+0.496 1.67+0.725 1.81+0.593 1.73+0.781

LY 103/ul 2.86+0.627 3.35+£1.911 3.18+1.182 3.55+1.152
MO 103/ul 0.72+0.484 0.51+£0.386 0.68+0.491 0.56+0.436
EO 103/ul 0.01+0.008 0.02+0.016 0.02+0.014 0.01+0.013
BA 103/ul 0.00+0.000 0.00+0.000 0.00+0.000 0.00+0.007
RBC 106/ul 9.31+0.394 9.55+0.472 9.75+0.290 9.60+0.400
HB g/ul 16.94+1.522 16.68+1.412 16.89+1.69 16.39+0.962
HCT % 46.23+1.418 46.90+2.63 47.62+2.877 47.2242.236
MCV fL 49.69+0.948 49.16+3.089 48.85+2.31 49.22+1.729
MCH pg 18.23+1.731 17.48+1.608 17.35+1.802 17.09+1.167
MCHC g/dl 36.69+3.381 35.55+1.99 35.45+2.733 34.75+1.969
RDW % 18.08+1.031 18.05+1.128 18.03+1.034 17.49+0.927
PLT 103/ul 960.8+86.96 956.1£140.57 964.6+43.71 906.4+92.98
MPV fL 6.49+0.831 6.18+0.551 6.20+0.693 6.45+0.715

All values are expressed as mean+SD.
WBC, white blood cell count; NE, neutrophil; LY, lymphocyte; MO, monocyte; EO; eosinophil; BA, basophil; RBC, red blood cell count; HGB,
hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin
concentration; PLT, platlet; MPV, Mean platelet volume.
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Table 3. Hematological values of female rats exposed to isoprene for 13 weeks

Isoprene ©}

l

Parameter Units Cﬁﬁﬁrg ! 316\10511) én ! %gligm 73132? }())m
WBC 103/ul 3.26+0.352 3.57+0.646 3.88+1.118 3.75+0.739
NEU 103/ul 0.77+0.116 0.90+0.197 0.93+0.229 0.92+0.271
LYM 103/ul 2.32+0.321 2.45+0.432 2.72+0.813 2.59+0.501

MONO 103/ul 0.15+0.053 0.20+0.058 0.18+0.08 0.2+0.061
EOS 103/ul 0.02+0.021 0.02+0.022 0.04+0.045 0.03+0.026
BASO 103/ul 0.01+0.007 0.00+0.007 0.02+0.026 0.01+0.008
RBC 106/ul 8.52+0.322 8.85+0.577 8.86+0.384 8.82+0.182
HB g/dl 15.53+0.241 15.80+0.587 15.82+0.466 15.99+0.553
HCT % 46.89+1.744 48.70+£3.013 49.4+2.743 48.19+1.605
MCV fL 55.06+0.672 55.09+1.696 55.754+2.003 54.61+1.396
MCH rg 18.26+0.712 17.90+0.845 17.87+0.675 18.12+0.601
MCHC g/dl 33.15+1.241 32.51+1.626 32.11+1.684 33.2+1.163
RDW % 14.89+0.401 15.08+0.447 14.92+0.394 14.85+0.435
PLT 103/ul 940.7+£91.18 990.4+120.97 1039.1£104.2 1007.9£119.93
MPV fL 6.58+0.796 6.45+0.81 7.61£0.922 6.80£1.275

All values are expressed as mean+SD.

WBC, white blood cell count; NE, neutrophil; LY, lymphocyte; MO, monocyte; EO; eosinophil; BA, basophil; RBC, red blood cell count; HGB,
hemoglobin, HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin
concentration; PLT, platlet; MPV, Mean platelet volume.

Table 4. Serum biochemical values of male rats exposed to isoprene for 13 weeks

Parameter Units C%n:tg)l 3]6\102plp (;n 16N2211)8m 73N0211318m
TP mg/dl 6.50+0.287 6.63+0.337 6.62+0.187 6.45+0.184
ALB mg/dl 4.22+0.164 4.28+0.14 4.23+0.095 4.21+0.088
BUN mg/dl 15.62+2.909 15.75£1.619 16.12+2.153 16.55+3.362
CREA mg/dl 0.57+0.050 0.59+0.032 0.56+0.052 0.54+0.052
TBIL mg/dl 0.20+0.000 0.20+0.000 0.200.000 0.20+0.000
ALT /1 44.246.59 48.7+13.07 56.8+23.04 47.7£11.54
AST 1u/1 93.3+10.93 104.8+20.54 104.9+34.80 93.8+19.03
LDH /i 1713.1+409.62 1519.6+375.75 1299.6+578.05 1303.3+363.44
ALP 1u/1 399.89+69.75 429.3+108.83 441.2+133.5 368.5+33.23
GLU mg/l 153.2+20.30 144.0+17.46 146.44+22.35 148.7+15.49
TCHO mg/dl 78.8+£11.79 70.7+£16.76 88.3+19.02 66.2+14.76
TG mg/dl 73.6£10.27 71.7£35.92 81.5+£24.74 58.7+15.62
CPK 1u/1 551.8£113.47 472.3+118.59 457.3£202.72 397.1£135.92
Ca2+ mg/dl 9.86+0.26 10.00+0.531 9.98+0.394 9.64+0.241
P mg/dl 5.79+0.923 5.68+1.266 5.61£0.705 5.84+0.729
Na+ mmol// 143.3+7.11 141.1£1.45 140.5+0.71 140.9+0.74
K+ mmol// 4.96+0.283 4.79+0.197 5.01£0.208 4.95+0.255
Cl- mmol// 105.2+1.39 105.3£2.16 104.7+2.21 105.0+£2.21

All values are expressed as mean+SD.

TP, total protein; ALB, albumin; BUN, urea nitrogen in blood; CREA, Creatinine; TBIL, total bilirubin; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; LDH, lactate dehydrogenase; ALP, alkaline phophatase; GLU, glucose; TCHO, total cholesterol; TG, Triglyceride; CPK,
Creatine phophokinase; IP, Inorganic phosphorus.

2 360ppm 2] ketone body F}RF ) Z o vl ) 2] 5}

2) A 3EHA A

Al 22231 A tH(p<0.05). o B 2S5 dE2dol vl Fo3k Aol vt
&1 A th(Table 4,5).
4.l JHSIStHAI R A g AL
1) EAHA 3) @AG A AL
oF - &~ ME Lo fxilo] Hla| 293 xpo|7} g RE =ELS 2T Bl Fogt 2ol 7t
9] 21 T} (Table 2,3). 2 2L TH(Table 6)
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Table 5. Serum biochemical values of female rats exposed to isoprene for 13 weeks

Parameter Units Control N=10 360ppm N=10 1620 pm N=10 7300ppm N=10
TP mg/dl 6.75+0.272 6.58+0.175 6.81£0.335 6.52+0.301
ALB mg/dl 4.42+0.199 4.37+0.116 4.45+0.222 4.32+0.123
BUN mg/dl 16.99+2.576 16.75+2.069 18.18+2.283 18.18+1.585
CREA mg/dl 0.54+0.052 0.53+0.048 0.55+0.053 0.55+0.053
TBIL mg/dl 0.20+0.000 0.20=0.000 0.20=0.000 0.20+0.000
ALT 1U/1 41.1+7.45 39.3+9.15 38.3+4.76 35.2+5.53
AST 1U/1 81.1+£17.44 90.8+17.08 82+13.98 82+18.77
LDH 1u/1 1043.7+561.56 1328.3£739.43 1121.7+556.74 1074+682.15
ALP 1uU/1 204.9+36.6 219.5+£74.14 179.3£31.06 222.2+46.64
GLU mgl/l 154.2+15.49 146.3+11.34 145.4+8.97 146.6+£15.88
TCHO mg/dl 95+15.54 91.1£11.27 93.6+15.75 81.5+10.44
TG mg/dl 46.0+£10.46 36.1+8.66 44.0+16.47 40.5+£9.47
CPK 1U/1 336.2+176.37 415.4+212.52 336.8+166.84 331.7£222.08
Ca2+ mg/dl 10.12+0.199 9.96+0.227 10.09+0.251 9.98+0.326
iy mg/dl 5.83+£0.416 6.33+0.263 6.10+£0.464 6.05+0.534
Na+ mmol// 139.6+0.7 139.8+0.63 140.5£1.08 140.4+1.17
K+ mmol// 4.79+0.191 4.89+0.202 4.94+0.255 4.82+0.308
Cl- mmol// 105.2+1.32 105+1.49 105.5+1.96 104.4+1.58

All values are expressed as mean+SD.
TP, total protein; ALB, albumin; BUN, urea nitrogen in blood; CREA, Creatinine; TBIL, total bilirubin; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; LDH, lactate dehydrogenase; ALP, alkaline phophatase; GLU, glucose; TCHO, total cholesterol; TG, Triglyceride; CPK,

Creatine phophokinase; IP, Inorganic phosphorus.

Table 6. Plasma coagulation values of male and female rats exposed to isoprene for 13 weeks

Control 360ppm 1620ppm 7300ppm
Male N=9 N=10 N=10 N=10
PT 15.90+1.421 16.31+1.979 16.95+1.354 16.48+1.671
APTT 19.42+1.812 17.72+3.191 20.50+3.825 19.80+3.098
Female N=10 N=10 N=10 N=10
PT 17.38+1.482 16.66+1.495 16.64+1.472 17.17+1.35
APTT 17.81+£2.593 18.15+3.339 18.46+2.252 18.37+£2.909
All values are expressed as mean + SD.
PT, prothrombin time; APTT, Activated Partial Thromboplastin Time
Table 7. Relative organ weights (%) of male rats exposed to isoprene for 13 weeks
Control 360ppm 1620ppm 7300ppm
N=9 M=10 N=10 N=10
Body weights (g) 470.26+49.97 495.98+40.64 509.76+33.24 476.29+29.45
Thymus 0.075+0.009 0.089+0.015* 0.085+0.012 0.077+0.009
Heart 0.282+0.011 0.282+0.013 0.266+0.010 0.288+0.023
Adrenal gland L 0.007+0.001 0.006+0.001 0.007+0.002 0.007+0.001
Adrenal gland R 0.006+0.001 0.006+0.001 0.005+0.002 0.006+0.001
Testis L 0.411+0.059 0.408+0.043 0.387+0.033 0.418+0.029
Testis R 0.400+0.059 0.398+0.042 0.381+0.030 0.406+0.029
Lung L 0.097+0.006 0.094+0.006 0.091+0.007 0.099+0.004
Lung R 0.179+£0.014 0.187+0.037 0.168+0.006 0.180+0.010
Kidney L 0.295+0.017 0.285+0.021 0.292+0.014 0.313+0.021
Kidney R 0.287+0.026 0.287+0.019 0.290+0.018 0.318+0.022%**
Spleen 0.156+0.017 0.155+0.017 0.141+0.020 0.166+0.033
Liver 2.58+0.105 2.572+0.140 2.684+0.155 2.683+0.170
Brain 0.491+0.035 0.469+0.039 0.461+0.032 0.482+0.019
Relative organ weights (%)=(organ weights/body weights)x100
All values are expressed as mean+SD.
Significant differences as compared with control : * p<0.05, ** p<0.01.
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Table 8. Relative organ weights (%) of female rats exposed to isoprene for 13 weeks

Control 360ppm 1620ppm 7300ppm
N=10 N=10 N=10 N=10
B"dy(vgv)eights 289.87+19.42 294.27+16.45 285.74+15.62 284.27+17.55
Thymus 0.121£0.009 0.124+0.016 0.125+0.015 0.120+0.014
Heart 0.330+0.018 0.320+0.013 0.323+0.015 0.327+0.014
Adrenal gland L 0.013+0.002 0.013+0.002 0.013+0.002 0.013+0.001
Adrenal gland R 0.011+0.001 0.012+0.001 0.013+0.002 0.012+0.001
Ovary L 0.018+0.002 0.021+0.003 0.019+0.004 0.019+0.003
Ovary R 0.018+0.003 0.020+0.003 0.020+0.002 0.018+0.002
Lung L 0.120+0.008 0.126+0.007 0.128+0.004* 0.128+0.006*
Lung R 0.222+0.012 0.227+0.010 0.238+0.016* 0.234+0.009
Kidney L 0.294+0.023 0.313+0.014 0.317+0.017** 0.325+0.022%*
Kidney R 0.304+0.027 0.313+0.016 0.321+£0.014 0.333+0.020*
Spleen 0.168+0.025 0.181+0.013 0.172+0.020 0.180+0.021
Liver 2.366+0.164 2.306+0.136 2.355+0.153 2.338+0.124
Brain 0.747+0.032 0.742+0.032 0.766+0.049 0.770+0.048
Relative organ weights (%)=(organ weights/body weights)x100
All values are expressed as mean+SD.
Significant differences as compared with control : * p<0.05, ** p<0.01.
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ZHE] 2] Rk}, Aol A = m] kgt A A Al ko] 360
ppm o A 18], 1,620ppm ol A 43, 7,300ppm -of| A]
127} T2 = 1oL, A9 mlofgt ASAl 2 a2 =z
ol A 39, 360ppm Lol A 28], 7,300ppm ol A 18] 7}
TEE Ak Ho A= HE HE o nekst dSAE 3
ol tz=toll A 19, 360ppm -of| A 32, 1,620ppm -
of A 22, 7,300ppm ol A 12| 7F B2 =] Qlch. Zho A=
u) okt AFAlE FFo] tiRol A 24, 360ppm ol
Al 2#, 1,620ppm ol A} 18], 7,300ppm ol A 28] 7}
Zhe| Qich. wloFgh A A= 2ol A ek 28 7
ZHE] Qloh Eato A= vl kel Tt SAY o] o oA 1
2, 1,620ppm ol A 187} #zke] ik, st )b ol A=
u)oFgt S Al E FFo] tRol A 34, 360ppm ol
A 19, 1,620ppm 2ol A 3ol Al T =] ATk 4% ol A
= v|eFgk AEFo] 360ppm ol A 13 of| A Tzt §lom,
ZAu gt 4lZ50] 1,620ppm <ol A 18] 7} #2HE| Q). &
steA ol A= S5 5= 9 $E7F 360ppm ol A 18] 7}
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Table 9. Histopathological findings of male rats exposed to isoprene for 13 weeks

Control 360ppm 1620ppm 7300ppm
Groups N=9 N=10 N=10 N=10
Tubular
Kidney degeneration/regeneration 110) 4049 110)
Inflammatory cell infiltrate 3(33) 2 (20) 1(10)
Lung Inflammatory cell infiltrate 1(11) 3(30) 2 (20) 1(10)
Inflammatory cell infiltrate 2(22) 2 (20) 1(10) 2 (20)
Liver Focal necrosis 2(22)
Bile duct Hyperplasia 1(11) 1(10)
Harderian Inflammatory cell infiltrate 3(33) 1(10) 3 (30)
gland
Heart Cardiomyopathy 1 (10) 1(10)
Pituitary L
gland Cyst (distalis) 1(10)
() ; Number of animals with the histopathological findings / Number of animals examined (%)
Table 10. Histopathological findings of female rats exposed to isoprene for 13 weeks
Control 360ppm 1620ppm 7300ppm
Groups N=10 N=10 N=10 N=10
' Corpcom@du}lary 1(10) 2(20)
Kidney mineralization
Inflammatory cell infiltrate 2 (20) 1(10) 1(10)
Lung Inflammatory cell infiltrate 1(10) 1(10) 2 (20)
Liver Inflammatory cell infiltrate 2 (20) 2 (20) 1(10) 1(10)
Ha;gf;‘la“ Inflammatory cell infiltrate 2(20) 3(30) 1 (10)
Heart Cardiomyopathy 1 (10)
Mammary Adenocarcinoma 1(10)
gland

() ; Number of animals with the histopathological findings / Number of animals examined (%)
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Z 9l th(Hurst, 2007). t}E tr]<l(dienes) & 1t= T
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2005c¢).
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