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A Study on thinner’s Physicochemical property and its effect on genital organ of rat
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Y nstitute of Industrial Medicine, Department of Occupational and Environmental Medicine, Inje University

The am of this sudy is to confirm the physicochemical
property and hazard of thinner (012), whichis adiluent of enamd
peint used for floor coating for waterproofing and ail penting for
the outer wall. The literatures of physicochemica property and
hezard of thinner were Surveyed and its physicochemical property
were evauated. And then, the inhaation toxicity of thinner
dfecting the centrd nervous system and reproductive organsin rets
were examined by subchronic (6 h./day. 5 days/ week for 13
weeks) inhdlation test.

1) According to the 13-wesk subchronic inhdlation te, there
were no sgnificant changes in clinica test and body weight.
However, a dgnificant evidence of toxicity was obsarved in the
hematalogical test and organ weight such asheart, kidhey, liver and
brain (p<0.02) inthe 200 ppm and 1,000 ppm exposuregroupsina
dose response manner. In the histopathology andlysis there were
no significant evidence of toxicity. Therefore, thinner was not
dassified asan orgen targeted toxic agent. In case of Hamfulness,
it could be dassfied as a chronic toxic agent 3(500<L G <2500
ppvahr, re).

2) The reproductive toxidity such as extengon of the period of
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gl

estrous cycle, reduction of serum estradiol concentration and
increase of frequency of the abnormd gperm wias oosarved in the
1,000 ppm exposed animals

3) The result of the physicochemica property of the test
materid showed thet the spedific gravity was 0.793, bailing point
155.8°C, steam pressure 2.1 kPa, ignition point 34.5C, and
spontaneous ignition point 280°C. The endothermic and
exothermic vaueswere 3714 Jg and 159.1 Jg. regpectively. The
explosion limit was 214 mg/l. These data showed that thinner
could be classfied as an explosion agent level 1.2 and ignitive
liquid agent 3 (23-60C) according to the natification No. 2008-1
of the Labor Ministry, "Classifying Standard of Chemical
Maeids"

KeyWords:  thine, inhdlation toxicity, reproductive toxidity;
hezard, physicochemica property
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Table 1. Concentration of thinner in the inhalation chamber during subchronic exposure

Groups Concartration (ppm)

Edablishment Upper Lower Mean = D
Control 0 00 00 00+ 000
040ppm 40 71 26 402 + 660
200 ppm 20 2678 1328 2027 = 2337
1,000ppm 1,000 11681 6341 9565 + 15101




$-A)oK(Assay range : Mde 19.7-242 pmol/L, Femde 97.5-592
pmol/L (follicular phase), 685-1,404 pmol/L(pre-ovulatory
peak),120-738 pmol/L (luteal phase), 19.7-141 pmol/L (post-
menopausal female)S AHE A& F4135131 2™, human
testosterone<nmol/L> 4] 7 §-A] 2K(Johnson & Johnson, USA,
assay range : Mae 2.49-28.2 nmol/L, Femae 0.198-2.67 nmal/L)-=
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(leon ECLIPSE 50i, 200X - 400X) . % #2513
=%t vagind smear®] JEjE AFet & F a7 d(Ader,
1981, Everett, 1989)0l] #| A1 H 2+ 7] vagind smear?] £
57 Fg 1= 7]5sto] vlaL Shelstgl o.n, 459 - 559 ] 4
T715 Y= A5 FF2=, o] 717k Hloju= 4+
WA 2 e,

° o o
offl
DRt

8. N =22 =235 SY & {8d 87t

AlE=A A 012¢]] tf gt B23letd 54 9 A9 3
7= 9] 35ho] bdance and density determingtion Kit 1] S o] &
KSM 0004 "8}814155-2] vl S 2] AW ol 2st )

% 54, 524 F24 AEEA (Metler TolledoAl, A9
2)E o] & A Al97+2 9] EN Code MPart A.2 determination
of physico-chemica properties (1.4.5 photocd detection) ol 2] A

<Procsnus>
P
{

(éfzz,.

O

TS

I

V-1

O
fe

Figure 1. Magnification of vaglnal smear during the estrous cycle



28 A - oldul - 3] - el - o] A - A - ol

1S 57435151 2.1, Reid vapor pressure tester (HerZoghl, 5
)% 04 KSM ISO3007 " 4}:-41 %5715 A1 9 W2l =
e olE 571 Sk gk WA sk A g
7]-TAG4 (PetrotetAl, =) S o] 4 Algl9FA KSM 2010 "¢
2 A Al A A el A e el gl
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Tester(PetrotestAl, = <)S o] & A& 5+ 2 DIN 51794
Determining the ignition temperature of petroleum products; - ©]
& 2kA ksl 4 7} TA2000 (TA insrumentsit, ] =H)o] 4 &t o
31544 7} Hammeble Range Apparatus (ChilworthA}, =5
o] ASTM E 681-04" Standard test method for concentretion
limits of flammability of chemicas(vapors and gases) ;4] & T2 o]
olg ZukaA) e A Eson

m. 34
1. NS0 Maes AT}

Gas chromatograph-meass sdlective detector(GC-MSD, Hewlett
Packard 6800N) 2 ] A9 49 24 & ¥4 A3 1%
542 87F o) ol3l o o] 5 T FHrEFo] 0.296(vi) ©]
el & 07 1059 2L Table 29} 29kth. 0%
xylene (p-xylene, m-xyleng) 2] AJ7-0] 24.1 %= 71 Bokor
=52 2 nonane, 1.2.3-trimethyl benzene, decane, toluenes=©] %1
27 toluene®] 73-9-424%= FHA-3FA T

9. Aol AHXE| ANPEAY] ol WE AAdF=2 AV 7 - FoF 9 &,
&, A, A Tl digh S AR A gz
A A FEE O FERTE F) rel0olH ABEA g gz 02 AREA wE T S0l A W 20 B
o FAA = Bt AR 1oL w2 AT 9% okokr}, wat A HEA wE o up2 A LR AW
718 FA 52 2 7S 75 0. % Pdred-Sanpletted S o] % 3= =439 0n 1 A3E Fg 29} 29k
o813 g efl A := mutiple comparison'd 7}} 5 %(p<0.06)<] 21 1,000 pom e E 7] A4 o 5 BF g2 TE 7)E0R
32 A et H5 0 2= 1%(p<0.01), 0.1 %(p<0.001)°] 7o} Zh 2 o] A -2 oA A% 7had]
AHEAZA 2 wFw ] oS Eelakgivh 8 78S WL 1o B AR 5914 (p<0.01) 914 =] 7] o
M A= dgmestat®] -2l Hlj X HARE4 (One-way ANOVA) ] oyt
A ARG oH fe]Ado] Q14 ¥ Ak = dunnett T ] 1L
#1204 5%EoN F914 15 ik
Table 2. Analysis on chemical component in the thinner
No. Chemicd Conterts (%) Remak
1 pxylene 1733
2 mxylene 6.77
3 nonane 85
4 123 rimethy! benzene 844
5 decane 597
6 toluene 424
7 undecane 306
8 36-dmethyl octane 265
9 ethyl bazene 223
10 1.2.3 Atetrehydro ngphthdene 028
Theathers 4053
totd 100

total xylene: 24.1 %
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Figure 2. Changes of male and female rat body weight in Subchronic inhalation exposure

Table 3. Hematological analysis of male rat after thinner inhalation for 13 weeks

. Test group
parameter unit
ocontrol 40ppm 200ppm 1,000 ppm
WBC Kl 5984056 512+118 560+124 534+110
RBC M/t 8731056 883062 868079 860049
HB gde 1383+040 1406081 1405055 1458052
HCT % 3983220 3989289 38881305 3863+187
MCV fL 4569131 4520+094 MA84+140 45001185
MCH ng 1597+101 1591058 1628+115 1700 £0.70
MCHC gdt ARL158 3$30+131 %625+181 37541168+
RDW % 16.72+078 1648+060 1715+053 1607 £058
PLT Kiut 25013+37.79 25743+ 251 248883857 25838+ 2437
MPV fL 54009 508084 535045 550+083

All Values are expressed as mean £ SD
#% . compare with 0 ppm p<0.01
WBC, white blood cell count (103/mf); RBC, red blood cell count (106/mm);

HB, hemoglobin (g/dl);HCT, hematocrit (%); MCV, mean corpuscular

volume (£3); MCH, mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (%); RDW, red cell distribution width (%);

PLT, platlet (103/£3); MPV, mean platelet volume (fL).
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5ol sl A yskelA] HAE ofal 11 A 3E Table 59} 2590, o5l o] 74 1,000 ppmitoll A F e A (totdl
Teble6ol] LRSIt protein, TP), 271 (abumin, ALB)2] -2]/3(p<00) Sl =
oy selA] HARPA I 71 1,000 pomt 9] A4 Bhakas 7}8} 25T (glucose, GLU) ] H-214 (p<0.01) 1= 7HAa7}
72> (lactate dehyarogenase, LDH) ] 173 (p<001) 2= 4 P Sl
= 5312x(glucose, GLU) 2] 1217 (p<0.01) Sl= =717k ¢

Table 4. Hematological analysis of female rat after thinner inhalation for 13 weeks

. Testgroup
paameer unit
oontrol 40ppm 200ppm 1,000ppm
WBC Kid 312053 3%+113 409+146 346 £074
RBC M/d 84+031 762+0.77 783+058 7471048
HB gdl 1414£055 1448059 1419054 1363087
HCT % 40201168 3BH4E374 3974248 3707306
MCV fL 46.691+104 5065+1.28 5082+12 49671240
MCH 00} 1758085 1920+217 1824+170 1830104
MCHC gdl 3H20L166 3789+404 3585286 BBE142
RDW % 1460038 14521062 14441035 1520097
PLT K/l 279.00+26.22 25878254 2574012618  240.781+6783
MPV fL 6251091 575105 642102 590159

All Values are expressed as mean = SD

WBC, white blood cell count (103/mn); RBC, red blood cell count (106/mn); HB, hemoglobin (g/dl); HCT, hematocrit (%); MCV, mean corpuscular
volume (£3); MCH, mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (%); RDW, red cell distribution width (%);
PLT, platlet (103/£3); MPV, mean platelet volume (fL).

Table 5. Biochemical analysis of male rat after thinner inhalation for 13 weeks

. Teg group
perameter unit
cortrol 40ppm 200ppm 1,000ppm
TP mg/dl 688040 712040 710046 708£041
ALB mg/dl 430015 440017 442+019 449012
BUN mg/dl 1492+263 1512 £1.361 1537 +148 16131207
CRIN mg/dl 06904 0.72£007 063009 064006
T-BIL mg/dl 010£001 010£001 012004 010£001
GPT UL 465011066 423811427 58.38+4881 4088+20.77
GOT UL 10750£20.18 107.25+£1646 106385174 7838+27.70
LDH UL 176063840.22 1749.29 £351.97 114025+ 81495 531.6+401.1**
ALP UL 2666314739 307.75+705 3328814585 316,00 =615
GLU mglL 12043 £16.82 12560 £7.83 140002097 14429 £816+*
T-CHO mg/dl 76881917 8350+2262 776311159 7713=2063

All Values are expressed as mean £ SD

*% . compare with Oppm p<0.01

TP, total protein (mg/d%); ALB, albumin (mng/d%); BUN, urea nitrogen in blood (mg/d); CRTN, Creatinine (mg/d®); T-BIL, total bilirubin (mg/d€); ALT,
alanine aminotransferase (u/ £ ); AST, aspartate aminotransferase (u/ £); LDH, lactate dehydrogenase (u/ £); ALP, alkaline phophatase (u/ £ ); GLU,
glucose (mg/de); T-CHO, total cholesterol (mmal/ £ ).



A (thinner) 9]

Table 6. Biochemical analysis of female rat after thinner inhalation for 13 weeks

we| 3t 543t RE] A7)l vlA = G o 231

. Testgroup
paaneer unit
oontrol 40ppm 200ppm 1,000ppm
TP mg/dl 736047 768057 776060 840+0.68**
ALB mg/dl 4541019 4651024 4641024 502+0.29"*
BUN mg/dl 1520164 17841248 1744384 16761256
CRTN mg/dl 066006 0661006 0631005 065006
T-BIL mg/dl 010+001 010+001 010+001 013+007
GPT UL 546714002 4289+787 5700+1959 6856+50.88
GOT UL 106894021 96892799 107.78£17.35 1233458065
LDH UL 121623707 114845123 100156600 95867+591
ALP UL 230.78 5846 255786017 207123130 17345+5586
GLU mg/L 131.34+14.17 12089£1590 11845+136 11223198+
T-CHO mg/dl 9%545+1387 973411280 10645+1508 113892501

All Values are expressed as mean £ SD

#% . compare with Oppm p<0.01

TP, total protein (mg/d%); ALB, albumin (mng/d%); BUN, urea nitrogen in blood (mg/d); CRTN, Creatinine (mg/df); T-BIL, total bilirubin (mg/d%); ALT,
alanine aminotransferase (u/ £ ); AST, aspartate aminotransferase (u/ £); LDH, lactate dehydrogenase (u/ £); ALP, alkaline phophatase (u/ £ ); CLU,
glucose (mg/de); T-CHO, total cholesterol (mmal/ £ ).

&7| S8Hs (P01 = 7] F7keF YA lmEt 9] - 1,000 ppmt
ol A A 9 3R] oA Sl A7) % ﬂ s/ ARE
ANEEA wEo BE AP 85 e BsE Hoih
WS ST A5 TleT, 85} SiT 29 4 A0
A A 7 A

Table 7. Relative organ weights of male rat after thinner inhalation for 13 weeks

Rdaiveorganweghtsof mdera
g Oppm 40ppm 200 ppm 1,000 pom
Thymus 00980029 009410027 0103+0021 00980012
Heart 02540025 027410018 0329+0.030+* 0309+0027*
Trachea 004810011 004910012 00560006 00560010
Slen 01530022 0160+0.023 02320143 01660011
LugL 01070012 01100011 0124+0010** 01200012
LugR 02090025 02080019 022810022 02290021
Kidney L 026910022 03160041 0.3630.042+* 03610150
Kidney R 02630026 03110032 0.358+0.040** 0414+0051**
Liver 23391025 25000326 2.7710+0486** 2931+0.264**
Bran 04710011 043410022 05500014+ 05540020+

All Values are expressed as mean £ SD

* = compare with 0 ppm p<0.05
*% . compare with 0 ppm p<0.01
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Table 8. Relative organ weights of female rat after thinner inhalation for 13 weeks

Rdaiveorganweaghtsof mdera
g Oppm 40ppm 200ppm 1,000ppm
Thymus 0122+0025 012210013 01230023 0124+0022
Heat 032710030 0.321+0024 0331+0041 0.329£0038
Trachea 00760026 007610022 00820011 00760013
Silen 017410018 0.190+0027 0194+0017 019%5+0019
LungL 01490018 0.1460.009 0.142+0.003 01570011
LugR 02670025 027510031 02850014 02860024
Kidney L 0.301+0023 03170027 03160020 0.356£0.022**
Kidney R 0.296-0.026 03190027 0.309*0.016 0.360£0023**
Liver 24100125 24280161 2440+0225 2911+0.266**
Brain 0.786+0062 0.777£0072 207780043 07950029
All Values are expressed as mean * SD
% . compare with 0 ppm p<0.01
5. 4A710f BIX|= FE Z79) ol wE s Tl ihE YAkl ALY
S 2 wE3 T 2 ST mE oA WEke
1) A4 2 212 AR 74} At 15tk
Ao} AU AYANFS A A= Table 9, 103
BTh AU F 135 F A AUTY GRS DI 9 AR 7|9 HA A
-2 200 ppom 1=F ol A 71 39421, 1,000 ppm, 40 ppm, FHREE Fud A FEE 5 A v 9} e

Table 9. Analysis of sperm count in the rat after thinner inhalation for 13 weeks
(x 10 /g: Mean*=S.D)

Exposure concartration of thinner
paraneter
Oppm 40ppm 200 ppm 1,000 pom
Spam count 4431044 4481023 4971045 4621028

All Values are expressed as mean £ SD

Table 10. Analysis of daily sperm production in the rat after thinner inhalation for 13 weeks
(X106/g: Mean+S.D)

Exposure concentration of thinner
paange
Oppm 40ppm 200 ppm 1,000 pom
Daily sperm production 702+070 712+037 7891072 7.34+045

All Values are expressed as mean £ SD

Table 11. Analysis of abnormal sperm in the rat after thinner inhalation for 13 weeks

Exposure concentration of thinner
paaneer
Oppm 40ppm 200ppm 1,000ppm
Abnoma spem(%) 14274276 15531091 1707+424 2067+245

All Values are expressed as mean = SD * p<0.05
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Table 12. Hormone analysis of rat after thinner inhalation for 13 weeks

Exposure concentration of thinner
paraneer S
control 40ppm 200 pom 1,000ppm
Edradia Mde 1886+367 1813+373 2024+329 1840+4.00
(pmoal/L) Femde 251211007 2150+1047 2083£7.29 1689811
Tetodarone Mde 367172 216+241 157t147 30114
(mollL) Femde 060018 053+020 063024 048025
All Values are expressed as mean £ SD
ks
30
25
E
| B
i
: H
O " " 1
Cortral 40ppm 200ppm 1000ppm
Groups

Figure 3. Serum estradiol concentration of met-
estrus stage according to the thinner exposure
condition

Figure 4. Testis of a control and 1,000 ppm normal appearance rat, normal appearance
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Table 13. Analysis of the estrous cyclicity and amenorrhea in the rat after thinner inhalation for 4 weeks

and 13 weeks#*

Exposure concertration of thinner
parameter
Oppm 40ppm 200ppm 1,000ppm
4wek-exposure 440 £ 052 460 £ 039 440 £ 052 456+ 039
group (clays)
Amenorrhea 0 0 0
13wesk-expoaure 435+ 053 520 £ 0.75 490+ 102 531 = 065
group (clays)
Amenorrhea 0 0 0
Compared with control * p<0.01
1 =
TMAX
0 To _ ] —
=)
3 1 To
= :
jnny
B 2
T
3
TMAX
4
0 130 30 430
Temperaturg(%)
To(onset temperature)
TM(Maximum temperature)
Q(Totd Heet of generation)

Figure 5. Endothermic and exothermic character of

thinner
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