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£ A& 3-methylpentane ] th & & -3 8 & B 718te] FAAjoll A A dt= shetEd o] £/ 2 FA o
73k A Al 23} A 2~ ¥l (Globally harmonized system, GHS) A & & 318 =5 X 31 A] #|2013-37 & o] W& 3-methyl-
pentane?] 31852 7 « EA A5 E A4HEH7] 91351 OECD 33&4 Al g 7ol =8l obm A T U 53 Al
3 TG 412(Subacute inhalation toxicity) A1 & ¥ ol whe} £33} F ) B AFE A5l 6573 2] AE=ERaNE =Y
3lod 137 =3k A 7 3 4= Zh 2 o) 27 5uhE], A s (284 ppm) 50, 5 (1,135 ppm) STHE, LB E
T(4,540ppm) 512 S O2 F& TSI Y 6A7L F5Y,4F FA AT EZ S P o AAoZ wEAF
G AFEA &S T3 2F S AFFTES S AFEL g AP T ES] 93-S Frletah
As A G AE AT AE, QAR E, AHAL B 24, AV FA SA, 2AEE AAL 5 RE AP E T
A AFEA 3 F a2 JEFYA] ¢Fo) 3-methylpentane 2] F7-31 F T 5 == &4 EF 4,540 ppmo] o2
AohE o] A A 2344 2E(GHS) AR @ 18T R 1A A2013-375 (322 BF #A L EZdekdrA
o] T3 71¥)Y EHEAAVIEHNELE) TE BA B TR g2 EHE AT

Abstract - Objectives : The purpose of this study was to obtain information regarding Globally Harmonized
System(GHS) classification and health hazards that may result from a 4 weeks inhalation exposure of
3-Methylpentane in Sprague-Dawley rats.

Methods : The testing method was conducted in accordance with OECD guidelines for the testing of chem-
icals No. 412(Subacute Inhalation Toxicity). The Rats were divided into 4 groups(5 male and 5 female rats in
each group) and exposed to O ppm, 284 ppm, 1,135 ppm, 4,540 ppm 3-Methylpentane in each exposure cham-
ber for 6 h/day, 5 days/week, for 4 weeks. After two weeks, the test animals were autopsied and carried out
blood test and biochemical tests and histopathological examination. We used PRISTIMA (Toxicology data
management system) to confirm the system and to have confidence of the raw data.

Results : No death and particular clinical presentation including weight change and change of feed rate was
observed. Relationship between dose, gender and response was also not significantly changed in hematologic
examination, biochemical examination of blood and blood coagulation time. The histopathologic lesions
caused by the test substance did not appear.

Conclusions : NOAEL(No Observable Adverse Effect Level) of 3-Methylpentane is more than 4,540 ppm
in male group and female group and the Ministry of Employment and Labor Guidance Announcement No.
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2013-37(criteria for the classification marks and Safety of Chemicals) Specific target organ toxicity(repeated
exposure) was determined with a substance that is not the separator material.

Key words : 3-Methylpentane, NOAEL, Subacute inhalation toxicity
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3-Methylpentane (CAS No. 96-14-0, diethylme-
thyl methane, C6H14)-2 ¥|4H(Hexane)2] ©]4d &
(Isomers) E H-fr(Petroleum) Y} 21 47}2~(Natural gas)
AN AA B = U= F-A o] Aol TH]1, 2, 3]. 4
AP RAF ] B R AA T o |51 3-Methyl-
pentane®] A2 86.18°] 1L 5712 190 mmHg
(25°C)°l™ Bl F-20.664(20C) ©| tH4]. 8- (Solvent) L}
71383 (Organic synthesis)oll AH8-5] 11, 7}HEE2)
(Carbon black)®] ¥E5=4, &€ (Lubricant) 2%
AHE-ETHS, 6]. E2]-&# H (Polyolefins) o] vt 127}
Z(Synthetic rubbers) A= Aol 244 $A ol FrEE
=+ ATHS, 6].

$-2uel L8 FTHIA|(AH2013-38% 38HEE
2 =84 A9 =27]F) o= 3-methylpentane ]l
B3 =0l BEE A L Ik gl g o)A
Al (Hexane, Isomers) 2 =& 7] 0] A A= o At}
34k 8l & o] A 8 AR AIRE7HEH T(Time
weighted average, TWA)-2 500 ppm(1800 mg/ m')©]
™ @A ZF 2 7] 3 (Short-term exposure limit, STEL)
< 1,000 ppm(3,600 mg/ m')©] TH7]. 1991'd W] =74 7
2F3 A A A E71H 9] 3] (American conference of gov-
ernmental industrial hygienists, ACGIH) & 5% 7] 9t
n-hexane S o1& EE3} 3|4k o] 4 2 Al (Hexane
isomers) 2| 8 A7t A 17FE wH(TWA)& 500 ppm
(1,760 mg/ m) S & AR o FFAA A A&
218hed TAIZF=E 7] F(STEL)2 1,000 ppm O 2 AL
kAl A TH8.

2 ATE 1 &FH
o] o] JAA R BFH
tane°]] th 34 HHE F1 5 AT
thylpentane®ll & frald-& H7lslkal A A
sietEd o] B % FA ol B3 A A 284 225l (Glo-
bally harmonized system, GHS)A| 3 ¥ 1855
AT A|2013-37 50l w2 3-methylpentane ] 8}3}+-&
A EF - 24 2 EAARAAR B 7|2 A

8.2 42517] 9lstel 8599

TA] A2013-38F 0| A A4k
#2 = 2L U+ 3-metylpen-
H=EA D= T35+ 3-me-

al

1] HiHEq
=

Il. = Pyt

1. Alg=2

A @E4 3-methylpentane-2 Sigma-Aldrich(Batch
NO. MKBV3123V) ol A F-9d3te] AL A28 7
AR R S 8 dAAFE 2m L E T
A2 upE T8 322 2R 7)(Gas chromatography-mass
selective detector, Hewlett Packard 5973N, USA;
Agilent 5973N MSD, USA) & ©] 83} scan mode®l|
o A S AAet AR Y setEd e 74
3 &S &<l 3t 2 H, gas chromatography 2+ FID
(Hewlett packard 7890 plus, USA)E ©] &3} g
(%) ol N3+ A #FiA S A AI8Fe] 3-methylpentane
©]99% o]’} 2 TAH EFA Y-S sk A&
o o =542 3| 9}Z E|(Hepa filter) 2 8 3}5 A=
3715 A8

2. &5k 43

2 AT7Y ANFs=E AAs] At AE=E
3-methylpentane & Sprague-Dawley HE=($ - =2+
5u}2]) el 570 ppm, 2,850 ppm “L2] 115,700 ppm O 2
4ANZE13] =E3A 71 A 149 S BT e Al
AEsEdA 5old 542 FEHA ot A==
HEEX ARE E(LC50) & 5,700 ppm(20.0 mg/L) 01732
2 {7 A ol @ AuAE Aot 18T
TA] A2013-37 5 (e EA e B/ FA D EAMA
B B3 71%) A7 el A SAH A7 5408
i Z) FE7IE 5 540l g 7E2(02mg/L/
6h<F%Z < 1.0mg/L/6h) Y TU(FH) 371 718
o] WM E 123tY, 3-metylpentane 1 mg/L(284
ppm)S AFEET (284 ppm) o2 A3 AT =T
O] 49|42 S5 E (1,135 ppm) E 311, T E ]
45 IE E7H(4,540 ppm) 2.2 A G5k Tk

3. AlEEHY

B A2 73 A" 727 ] 7+(Organization for eco-
nomic co-operation and development, OECD)<] 3}
57 B A E 7ho] =)<l 4129] w}e} Sprague-Dawley
AT 1Y 6413Y, 754,473 AN 02 =2 A AT
[10].

o
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N AEEE D AT

A F-EE-2SLCJapan©ll A A4HE 6575 o] A
A A| 54 SPF(Specific pathogen free) 2] Sprague-Dawl-
ey AEE EY3t 17 &3 A2 S A2
Zrz} suke] A o) 270 ppm), A5 =284 ppm), %
EET(1,135 ppm), ILEET(4,540 ppm) 22 T
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A A
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%_\j

2) YW 34 BUEH

ANEEH =58 7}~ 7] (Model No. VGH4R,
SIBATA Co., LTD, Japan)Z Al g &2 & 7134471 &
AN EEHE AAF7)oF A vE&E EFste] &
T FFSATE AN U 25, F 5, 49, &
71%-E A o] F2bE AlA o 37 A o] 4X] (Model
No. ICS-20RG, SIBATA Co., LTD, Japan)Z- ©]-&-5}¢
3050l 134 A5tk AP EH ] s =E A
3427} F2e Jf~g2etE D82 (Gas chro-
matography, Model No. GCS-14PFFS, SHIMADZU,
Japan) 2 Z27|3t 5 158 1A 0 2 134 RUEHF
St AP EAE v RUEHP LS 93 22 7h~
2+ Ri-gasAtell Al Al 23 35 = 9] 3-methylpentane
(102 ppm + 2%, 3032 ppm + 2%, 6017 ppm + 2%)-2 At
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(2) @7, QS AL D FH-Z A AL

FHA = AEEE =&8 TET Fof oo
Ql(Isoflurane, llsung Pham, Korea)& AH-8-31o] Al
TS g Fo| B 5ol A APt A5E Y
#497](Hemavet 850, Drew Scientific, USA)Z &+
= =439tk S A A 25 EDTAS AHS-3H9
- DAY B A= D A A BFHEA 7] (Hitachi 7180,
Japan)E HARSIA T As) A2 3] d 24 7])(DRI-
CHEM 800, FUJI, Japan)Z &4 3l th dH-3-31A]
DAA = A3 Y-S sodium citrateZ *] 2 5}
& A7 AL7](ACL7000, Beckman; KCL-MAI-76-01,
USA)E AH&-38t] A48t

o

B) &7 F A 2 =P

NEEd 2EE TR T A ANFEES 74
sto] 2t A7IHE e RAade BEshaL, s EE
ZA35tA T AE% 7]+ hematoxylin & eosin & &
A ste] Fetdn P o= AA kAt

4. SAEH

NP AT 252 FA 42 PRISTIMA 57| 22

I E o] 83T A FFEY AF AAS AHAE, &
BEFH AL, PN AY5)skd] AAL 2 A7) Sl gs)
o= Y X 24 24 E F-o)7F a=0.062 A3}

T L=

ek, QYA RAEN 9] AR} p<0.059] 7
Fole 75 2l F2)% Aol7} YO B E )2

H] 2 ¥ 9] Dunnett’s t-testS 2 A5}
AT 2] f-o A& gelst T

. A1zt

1. S W &8Za E&EsE

AT ANPDEL FA7IE F 255 201~2417T,
AE 5 51~63.3%, 42 -9.4~-11 mmH200°| &
u, 3712 201.8~2112 ¢ /minC 2 FJH4H
€2 1,000 ¢ (1 m)< 7St Al 8] 357t
12.1~12.78 Ao}

ANE7IE 7 7t =&
5 = (ppm)
1,108.6 + 29.9,

(Fig. 1).

2. AMSAL AlIRMFE, AMBSHS

A EEZ 3-metylpentanes 453t =EA|7|HA]
ZF N de] Al sl tiste] d3aEs AAIS
A3, A=A o) g Eold M3l gl AR A
HAZF AsHst 5 ST A9, dAWEAATE

A W A=
= AEET 2781 + 58, FEET
ST 43904 + 93.98 ERTH
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Fig. 1. Changes of 3-methylpentane concentration
in inhalation chamber during the experi-
ment.
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Fig. 2. Changes of food consumption(Mean +
S.D) of male and female rats in the 4
weeks inhalation toxicity study of the
3-methylpentane with 2 weeks recovery
period.

* Significantly different from vehicle con-

trol at P < 0.05 (female G2, G4).

T AFETAAN GAH SR Fo A AT A
7F dEbgt o BE A3 et AlFY WskeE §l
At AN EE wE8 F 85312572 3 E7|7t)
M= AFEZ o5t Bolgt Y= fldler

A3 Ao T A Y

AeAAT AFHs 5 2
2700f o]k fro] 3 Wsh= 9L CHFig. 2, 3).

O =
=

3. éﬂ? i'sHOHgil.z'le-lAl.
AP EA ] 477 £ EA 7T 25 F 2 AP 2ol
ek @t 714}, AAESAALE T 2, o

IFETY FHrlE I E(Hematocrit) 9 A=

Mean body weight (g)

20 B a0 45

Study day

+

Fig. 3. Changes of body weight(Mean S.D)
of male and female rats in the 4 weeks
inhalation toxicity study of the 3-methy-
Ipentane with 2 weeks recovery period.

I 3F 579 FF8 228 E(Total cholesterol)©] T
zol vlske] Foldk s Blou B A

e wistE AdEH T Lo e Y g P
A5 et AL el A e Al B o o7 f-of & wis)
= ARk FRAE BE AT A EA
o7k frol gk W sk /Il th(Table 1, 2, 3, 4).

]?‘4U7§_°ﬂ4 SN 2T F A EES
28k -‘47@6}7‘4 TEET A 1ol A g
o] f|Sol E oy e Ad =AM A=A
o3k S0l 3 B 4 UEhA gtk

o RE A FTl tiete] B SHFHAAE 3
Sy AN EHol 37t 728 Fh7] Al (Relative

organ weights) ¥13= g131Th

5. ZX|HE|&H ZAL
(1) <=2 (Male)

ANPEd 4730 =3 A7) 3L 27 F R A
ZF Ao 3w, A, JA, 2, H e, #Eal
78, A, A, B, 718, A s, 8, T, &,
= }—rﬂl 03 R ud g, A, A, 98, Al
%, EHEU—W Tﬂ’“ 9, =, g, v, 92, ste
2, b ol gk A e ALl A AP EZ

ol «l 3 o] YERA gkt

A A T =T vk oA B2 E 958 gl
gk =AW AL A A e S 8 o ZAA
3 24 gl fA o] T35 (Moderate) £ WUEFOH,
FemT 1ukE] oA 4] Ao dFAER
o] u| &F&}A| (Minimum) &2 5] it}
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o 1=
3,

o
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Table 1. Hematological values of male rats exposed to 3-methylpentane for 4 weeks followed by 2-week
recovery period

Groups (ppm)
Tests
G1 (0) G2 (284) G3 (1,135) G4 (4,540)
N=5 N=5 N=5 N=5
WBC 4368 + 0.509 5.140 + 0971 4.860 + 0.725 4316 + 1.493
NE % 1.324 + 0436 1.634 + 0.329 1.628 + 0.435 1.490 + 0.485
LYM % 2.928 + 0.576 3298 + 0.777 3.036 = 0.385 2.678 + 0.988
MONO% 0.10 + 0.046 0.19 + 0.08 0.18 + 0.07 0.14 + 0.04
EOS % 0.016 + 0.021 0.020 + 0.007 0.012 + 0.008 0.006 + 0.005
BASO % 0.000 + 0.000 0.000 + 0.000 0.002 + 0.004 0.000 + 0.000
RBC 9.550 + 0.413 9.080 + 0.429 9.026 + 0.329 9.154 + 0.262
HGB 1556 + 045 1552 + 0.67 15.16 + 0.69 15.46 + 045
HCT 4356 + 1.81 4192 + 203 41.14 + 2.76 41.82 + 1.41
MCV 45720 + 3.534 46.180 + 1.424 45.560 + 1.513 45.700 + 0.624
MCH 16.34 + 0.96 17.10 + 0.46 16.78 + 0.24 16.90 + 0.47
MCHC 35740 = 1.006 37.040 * 0.635 36.900 = 0.794 36.960 *+ 0.730
RDW 16.6 + 0.5 168 + 0.8 176 + 1.3 164 = 0.5
PLT 889.600 + 51.282 935.000 + 98.861 1015.400 + 92.735 1008.200 + 52.361
MPV 5.580 + 0.228 5.680 + 0.295 5.240 + 0.336 5.680 + 0.521
PT 240 + 2.0 246 + 1.3 242 + 1.3 240 + 14
APTT 224 + 27 234 + 22 228 + 1.6 244 + 1.1

All values are expressed as mean * standard deviation

WBC, white blood cell count(103/ul); NE, neutrophi(%)l; LYM, lymphocyte(%); MONO, monocyte(%); EOS; eosinophil(%);
BASO, basophil(%); RBC, red blood cell count(106/pul); HGB, hemoglobin(g/dl); HCT, hematocrit(%); MCV, mean corpuscular
volume; MCH(pg), mean corpuscular hemoglobin, MCHC, mean corpuscular hemoglobin concentration(g/dl); RDW, RBC
distribution width(%); PDW, platelet distribution width(%); RETI, reticulocyte(%); PLT, platlet(103/ul); MPV(fL), Mean platelet
volume(fL); .PT, prothrombin time(sec); APTT, Activated Partial Thromboplastin Time(sec)
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Table 2. Hematological values of female rats exposed to 3-methylpentane for 4 weeks followed by
2-week recovery period

Groups (ppm)
Tests
G1 (0) G2 (284) G3 (1,135) G4 (4,540)
N=5 N=5 N=5 N=5

WBC 3.576 + 0.776 4276 + 0.792 4.800 + 0.836 5.680+ * 0.990
NE % 1.032 £ 0.356 0984 + 0.128 1.278 + 0.232 1.702+ + 0.331
LYM % 2310 + 0.458 3.084 + 0.733 3286 + 0.645 3.696+ * 0.626
MONO % 022 + 0.10 020 + 0.04 022 + 0.06 027 + 0.07
EOS % 0.010 + 0.007 0.010 £ 0.007 0.016 + 0.017 0.018 + 0.008
BASO % 0.000 + 0.000 0.000 + 0.000 0.000 + 0.000 0.000 + 0.000
RBC 8.672 + 0.280 8.678 + 0.271 8.644 + 0.143 8.632 + 0.404
HGB 16.20 + 0.55 16.34 + 055 1622 + 029 1570 + 0.21
HCT 45.50 * 0.93 4484 + 1.66 44.44 + 0.50 4298+ * 0.66
MCV 52.520 + 2.389 51.660 + 0.950 51420 + 1.134 49.860 + 1.828
MCH 18.68 + 0.49 18.84 + 025 18.76 + 0.09 18.22 + 0.64
MCHC 35.600 *+ 1.306 36.440 + 0.808 36.500 + 0.843 36.560 * 0.451
RDW 148 + 04 156 £ 09 154 + 05 150 + 0.0
PLT 985.000 + 52.659 984.000 + 47.812 1062.800 + 6.261 1019.800 + 114.587

MPV 5.580 + 0.249 5.620 + 0.192 5.600 + 0.274 5.480 + 0.466

PT 21.6 + 2.1 230 £ 29 230 + 34 228 £ 29

APTT 194 + 1.1 204 £ 13 192 + 0.8 204 + 0.9

All values are expressed as mean * standard deviation

+ = Dunnett LSD Test Significant at the 0.01 level

WBC, white blood cell count(103/ul); NE, neutrophi(%)l; LYM, lymphocyte(%); MONO, monocyte(%); EOS; eosinophil(%);
BASO, basophil(%); RBC, red blood cell count(106/ul); HGB, hemoglobin(g/dl); HCT, hematocrit(%); MCV, mean corpuscular
volume; MCH(pg), mean corpuscular hemoglobin, MCHC, mean corpuscular hemoglobin concentration(g/dl); RDW, RBC
distribution width(%); PDW, platelet distribution width(%); RETI, reticulocyte(%); PLT, platlet(103/ul); MPV(fL), Mean platelet
volume(fL); .PT, prothrombin time(sec); APTT, Activated Partial Thromboplastin Time(sec)
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Table 3. Serum biochemical values of male rats exposed to 3-methylpentane for 4 weeks followed by
2-week recovery period

Groups (ppm)
Tests
Gl (0) G2 (284) G3 (1,135) G4 (4,540)
N=5 N=5 N=5 N=5
TP 6.1 = 0.2 6.1 =+ 03 62 + 04 6.5 + 0.2
ALB 3920 + 0.084 3.840 + 0.195 11.320 + 16.592 4.000 + 0.071
BUN 157 + 19 163 + 1.0 165 + 1.3 170 + 2.1
CREA 0.5400 + 0.0548 0.5400 + 0.0548 0.5400 + 0.0548 0.5600 + 0.0548
TBIL 00 * 0.0 00 £ 00 0.0 + 0.0 00 * 0.0
ALT 117.200 + 35.829 113.800 + 25.607 135400 + 44.100 108.800 + 18.794
AST 414 + 3.6 428 £ 63 48.6 * 11.5 486 + 9.1
LDH 2576.8 + 876.4 24582 + 1041.2 2686.8 + 906.9 1973.0 + 617.4
ALP 464.4 + 68.7 487.0 + 68.0 529.8 + 114.6 487.2 + 549
GLU 1358 + 6.2 1358 + 123 1384 + 22.1 1340 + 17.8
TCHO 59.8 + 11.2 60.6 + 14.4 61.6 * 6.7 70.4 + 13.1
TG 336 + 82 334 + 72 370 + 6.7 37.0 + 17.3
CPK 959.6 + 369.1 811.6 + 3527 896.0 + 334.8 652.6 + 174.9
Ca2+ 99 + 03 98 £ 05 98 + 04 10.1 £ 03
P 73 + 08 74 £ 0.7 72 £ 1.1 79 + 12
Na+ 1472 + 1.3 146.6 + 1.3 1460 = 1.6 146.4 = 0.9
K+ 27 + 0.1 2.6 £ 0.10 27 £ 02 31 + 04
Cl- 920 + 14 926 + 05 942 + 1.6 920 + 2.1

All values are expressed as mean * standard deviation

TP, total protein(g/dl); ALB, albumin(g/dl); BUN, urea nitrogen in blood(mg/dl); CREA, Creatinine(mg/dl); TBIL, total bilirubin
(mg/dl); ALT, alanine aminotransferase(IU/ | ); AST, aspartate aminotransferase(IU/ 1 ); LDH, lactate dehydrogenase(IU/ 1 ); ALP,
alkaline phophatase(IU/ | ); GLU, glucose(mg/dl); TCHO, total cholesterol(mg/dl); TG, Triglyceride(mg/dl); CPK, Creatine
phophokinase(IU/ 1 ); Ca2+(IU/ 1), IP, Inorganic phosphorus(mg/dl).Na+ (mmol/ | ),K+(mmol/ 1), Cl-(mmol/ I )
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Table 4. Serum biochemical values of female rats exposed to 3-methylpentane for 4 weeks followed by
2-week recovery period

Groups (ppm)
Tests
Gl (0) G2 (284) G3 (1,135) G4 (4,540)
N=5 N=5 N=5 N=5
TP 70 £ 03 6.7 £ 02 6.7 + 03 65 + ‘2
ALB 4340 + 0.167 4260 + 0.230 4260 + 0.182 4.160 + 0.195
BUN 17.8 + 09 16.4 + 1.4 170 £ 3.0 18.6 + 2.6
CREA 0.5000 + 0.0000 0.5000 + 0.0707 0.5200 + 0.0447 0.5200 + 0.0447
TBIL 0.1 + 0.0 0.0 + 0.0 01 £ 00 0.1 £ 00
ALT 361.600 + 433.726 121.600 + 15.518 129.600 + 24.265 122.200 + 50.356
AST 682 + 42.8 428 + 75 448 + 74 438 + 13.40
LDH 1637.0 + 556.3 2030.0 + 836.6 20282 + 8422 1889.6 + 1043.7
ALP 291.6 + 23.6 286.0 + 68.2 271.8 + 88.1 282.6 + 285
GLU 1404 + 20.1 150.6 + 11.0 155.0 + 114 1572 + 34.1
TCHO 99.4 + 6.8 78.0% + 11.9 938 + 7.8 81.2% + 15.2
TG 13.6 + 1.7 16.0 + 4.1 164 + 1.8 20.0 + 6.3
CPK 601.4 + 198.2 7772 + 348.1 751.0 + 3203 6252 + 3149
Ca2+ 103 + 0.3 10.1 + 04 103 £ 02 10.1 £ 02
P 79 + 04 84 + 0.7 80 + 03 82 + 04
Na+ 1466 + 1.8 147.0 + 0.7 1450 = 0.7 1454 + 1.8
K+ 26 + 02 26 + 0.1 27 £ 0.1 26 + 0.1
Cl- 88.6 £+ 1.3 872 £ 13 874 + 18 88.6 £ 1.9

All values are expressed as mean * standard deviation

* = Dunnett LSD Test Significant at the 0.05 level

TP, total protein(g/dl); ALB, albumin(g/dl); BUN, urea nitrogen in blood(mg/dl); CREA, Creatinine(mg/dl); TBIL, total bilirubin
(mg/dl); ALT, alanine aminotransferase(IU/ | ); AST, aspartate aminotransferase(IU/ 1 ); LDH, lactate dehydrogenase(IU/ | ); ALP,
alkaline phophatase(IU/ 1 ); GLU, glucose(mg/dl); TCHO, total cholesterol(mg/dl); TG, Triglyceride(mg/dl); CPK, Creatine
phophokinase(IU/ 1 ); Ca2+(IU/ 1), IP, Inorganic phosphorus(mg/dl).Na+ (mmol/ | ),K+(mmol/ 1), Cl-(mmol/ I )
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Table 5. Relative organ weights of male rats exposed to 3-methylpentane for 4 weeks followed by
2-week recovery period

Groups (ppm)
Gl (0) G2 (284) G3 (1,135) G4 (4,540)
N=5 N=5 N=5 N=5
TBW(g) 37474 + 22.32 395.34 + 17.33 379.00 + 21.28 37400 *+ 19.55
Adrenal
gland L 0.0079 + 0.0009 0.0074 + 0.0005 0.0069 + 0.0010 0.0073 + 0.0006
Brain 0.5475 + 0.0298 0.5272 + 0.0128 0.5279 + 0.0294 0.5551 + 0.0274
Heart 0.2987 + 0.0143 0.3052 + 0.0121 0.3318 + 0.0474 0.3221 + 0.0158
Kidney L 0.3128 + 0.0147 0.3183 + 0.3183 0.3038 + 0.0216 0.3250 + 0.0231
Liver 2.5637 + 0.1007 2.6083 + 0.0828 2.5996 + 0.1557 2.6769 + 0.1586
Spleen 0.1743 + 0.0174 0.1769 + 0.0207 0.1582 + 0.0332 0.1717 + 0.0236
Lung 0.3483 + 0.0176 0.3489 + 0.0168 0.3300 + 0.0268 0.3488 + 0.0104
Testis L 0.4004 + 0.1141 0.4533 + 0.0416 0.3694 + 0.0963 0.4557 + 0.0395
Thymus 0.1192 + 0.0204 0.1010 + 0.0107 0.1202 + 0.0192 0.1252 + 0.0090

Relative organ weights = organ weight to terminal body weights, TBW = terminal body weights, L= Left
All values are expressed as mean * standard deviation

Table 6. Relative organ weights of female rats exposed to 3-methylpentane for 4 weeks followed by
2-week recovery period

Groups (ppm)
G1 (0) G2 (284) G3 (1,135) G4 (4,540)
N=5 N=5 N=5 N=5
TBW(g) 229.42 + 8.26 230.66 + 11.64 23344 £ 1541 232.08 + 7.22
;:;Zni 0.0159 + 0.0018 0.0145 + 0.0016 0.0138 + 0.0033 0.0135 + 0.0028
Brain 0.8277 + 0.0578 0.8408 + 0.0390 0.8512 + 0.0523 0.7656 + 0.1905
Heart 0.3773 + 0.0226 0.3749 + 0.0218 0.3778 + 0.0170 0.3711 + 0.0146
Kidney L 0.3438 + 0.0388 0.3563 + 0.0260 0.3607 + 0.0092 0.3563 + 0.0161
Liver 27342 + 0.1015 2.6145 + 0.1615 2.6691 £ 2.6691 27535 + 2753
Ovaries 0.0184 + 0.0051 0.0224 + 0.0049 0.0211 + 0.0019 0.0186 + 0.0032
Spleen 0.2070 + 0.0093 0.2037 + 0.0067 0.1880 *+ 0.0174 0.2054 + 0.0141
Lung 0.4653 + 0.0168 0.4391 + 0.0249 0.4526 + 0.0209 0.4634 + 0.0179
Thymus 0.1430 + 0.0262 0.1586 + 0.0190 0.1385 + 0.0151 0.1520 + 0.1520

Relative organ weights = organ weight to terminal body weights, TBW = terminal body weights, L= Left
All values are expressed as mean * standard deviation
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(2) &# (Female)

AN F &l 473 A7) 2L 25 & FATE A
ZF Ao 34, A v, AL A, 2%
S, T4, A, A, 71, A, §, th,
&M, HakrAl, b4, A, A, 5, AR, tlEwE, A
2, 9, 8, g, v, 124, steg A, ok
ol vz =2 g AbE Aol A Al = ol 7
ol Yehub=] 3kt

HA AFFE gk 22 e A A Aol A A
o] Al A A F-9lol Fr14d FFo] 1%
= 20} of| A v k1Al (Minium) YER S 0L T =
oA = 2utE] ol A w]ekekA] UEbgTE s = 1
vk ol A H| o] IH 2] o) A 2 E-0] w| ks
#EH A

v. o &

B A7 AdEd 2 A8 3-methylpentane
g qke] ol @A A o)tk 4L B AT 6N Y LA B
3} 42 n-hexane, 2-methylpentane, 3-methylpen-
tane, methylcyclopentane, 2,2-dimethyl butane,
2,3-dimethylbutane 52} o] &7} I}, #4ke] o]
AAA ol O3 A=A A DA S A B n-hex-
ane, 3-methylpentane, methylcyclopentane, 2-meth-
ylpentane 5] ¥ U8 F40.014 ~ 042 plE
Chinese hamster ovary(CHO) 4| 2Zol| =24 A G444
oG A S 3 A} A4 02 EFsE 01, Sprague-
Dawley # E Z} 73 900 ppm, 3000 ppm, 9000 ppm
OS2 AL AU AL =S F SFE B
23t Ao M = o] FA o] k= BEE A FskTh
11].
[ 1&735‘3% dodle=Aem 4R F4ke o)A
Z A2 n-hexane AF&ol U 5 &9l A diketone 2,5-
hexanedione &2 thAE o] B2AGA £ &
7] A1¥H11, 12, 13], 3-methylpentane-> # =9 Tx41
A 42 FEskAl ol A Yol A 3-methyl-2-
pentanol % 3-methyl-3-pentanol 2 tHAFATH12, 14,
15]. n-hexane©] ¢!+ mixed hexane isomersE- < 500
ppmEZ 14 22471, 671 €3 Aol =2 A7 Al
oA A=A UEhA] ftrhal skgivi1e].

Methyl n-butyl ketone, 2,5-hexanedione 5 & A}7}
£ (Hexacarbon) &}-3&©] n-hexane®l| A WER= 4l
A=A o] et E g2 22 AATHE 513HEQ] 2-me-
thylpentane, 3-methylpentane, methylcyclopentane
STEAAEA UBld 202 dZFHo #A4 HE
(Wistar) 222] 9] 417 1 =< = (Nerve conduction ve-
locity) & &4 3} 9 T n-hexane & A| 2 0. 2 417 A

- 15 -

AT

E4 571 U AL 2-methylpentane, 3-methylpen-
tane, methylcyclopentane 52 th Z&-ol| Bl sl -9
A =4S YEPR O n-hexanedl] Hlgke] 413
/4< b A= 8k17].

2-Methylpentane-& # =9l 290 ppm, 1,160 ppm,
4,640 ppm T2 FEZ AU 6AI13E, F5Y, 135 RH&
=& A AP ok Sol 3 S gler,
FAAL ASHE}, AR I FANME ol Mkt
WA FA AL, DefshA] AL d oy st
2 AAL @Y GUANHAL S = FRoEH 0 R
Yehte ol g Wstes IITH18]. & ATl s
3-methylpentane& =0l Y 6A17F, F+5¢Y, 4573t
EESHA 2T BE A, AN FNT T A EE
AL gl of ol A2 N o, AT}, A
SAHATE 5ol st B A Eokth E gl
A se A M G A s =T FntEA E
(Hematocrit) 9t A As =3 s EaolA T2
& 2~¥ & (Total cholesterol)©] 23 HAE BH L
U 25 Q9 W o] stz aahE v 19].

B ATl Aol g S A 2, =
NEEE FA 1k ol A 1.8k 9o YEhA gt
22 & WA A3}, o] A W BARA 2]
g3t o] eFsiAl Ueht ARt i A Seldow &
GEHAT B AT G A s 2nke] ok A o
Z 2utE] o Aol A mu = 3 Fo] ] oFs}A LE)
Sou mul> a2 4R oA A5 YEhus
AALAY Ago 2 A TH20]. & ATl A aE
= A vk o] Atz o2 1etke] o H ol
A ASAIE] F&ol mokstA Uebst oy o) 23k
BHS AP 5o E8] AdA oz s =¥
S ZRIAFEA A3 FFL obd Ao E Aoty
At o)/ A2 72 3-methylpentane ] 3]
% &5 % (No observable adverse effect level, NOAEL)
EEATY HIL =E FEU 4540 ppmolF o= F
S AT

2 ATe A=A ek o A el el
w3 EFS 249 FdH A" AT st
o] GHS A4 2 3185 551 14| (2013-375) ol A A A]
st e SEEE 2/ - BAE Hetd U
o AL F R 1A 20133750 & A fral A 54
BARTER(HEES) d TEIES SA F
TR FH0) o FE 22 BRI I 2 A
T-oll A= 3-methylpentane *|RIAIE A3} A EZ
9] WX ARE E(LC50) 5,700 ppm(20.0 mg/L)o]/d
I} 85 T A (2013-37%) 4 el S
ANEAEEE) 22 TRVIE TR 29 vEE
st A d& TR oY BE A E = A Al
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d=dol ot NFs= FFS UEA &t
o]2]gk Al A 7= 3-methylpentane-> BF T3 &
Fo| e =2 FEA P AA Ve TS S84
As AR A A4l Falld 7hsAdol Advkar
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4,540 ppm?®] FEE AU 6AIIHY F5U7H4T B3
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