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Single Oral Dose Toxicity Study of the Methylcyclohexane in Female Rats
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The present Sudy was carried out to investigate the potentia
acute toxicity of methylcycohexane (MCH) by a single ord
doseinfemderats

The test chemical was administered once by gavage to
femde rats a dose levels 0, 1,250, 2,500, and 5,000 mg/kg.
Mortdities, dinicad findings, and body weight changes were
monitored for the 14-day period following the adminigtration.
At the end of 14-day observation period, al animals were
sacrificed and complete gross postmortem and histopathological
examinationswere performed.

Treatment-related dinica Sgns, as evidenced by depression,
S0ft feces, decreased locomation activity, solid perined region,
crouching position, and anorexiawere observed in dl trestment
groups in a dose-dependent manner. At the dose level of 5,000
mg/kg, decreased or suppressed body weight gain was found
during the Sudy period. At the scheduled necrapsy, one case of
congestion of theintestineand an incressein theweights of liver
and kidney were observed in the 5,000 mg/kg group.

Histopathological examinations exhibited an increased
incidence of glomerular atrophy, congestion/hemorrhege, and
focal degeneration/necrosis in the liver and an increased
incidence of congedtion, and inflanmatory cdl infiltration in the
kidney.

Onthe bads of the results; it was conduded thet asingleord
administration of MCH resulted in some adverse effects on
clinical sign, body weight gain, and organ weight and
hisopathology in the liver and kidney in femde rats. In the
experimental conditions, the minimal letha dose (LDw) of
MCH was gregter than 5,000 mg/kg.

KeyWords:  methylcyclohexane, acuite toxicity, lethdl dose
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Methylcydohexane (MCH, hexahydrotoluene, cydohexylmethane,
toluene hexahydride)> <720} o[ E 2, oA, HlAl Tl
s 713 dEEA FRIE, 4, JdA 5 ZEE
ofS} NIAA|Z FE AMSH 31, AEE A o H 29 Gl 9} A
EdRS e Y AN A5l g AF-ATE &
St Efojo} Aoy Al A A2, AFsAF - Al
Z4, 718k 712 f713kE A2 5 ARl = 2 sA
ARG 31 Q7] witel] 2] SRR A A7 E A
07)7] A& BAZ AR AT E FAEAR 55
ATH =5, 2007). MCHE AW ©hslr A =24 Hllle)
AFSH 3RS w o, A o] ho) ), FA4 - CTH140] 1L &
A}2F 9819 gimole, =71 1009, o] =7 -1267C, W5} 285
C, H]%2 0.76%4, = 71919 37 mmHg (20C), 57U % 339,
ML 067 R S e/ Wl Al 361 =l deAloltt
(A kA B A ek, 2005, Patty, 1963). Aol A AF=Ad 3} Al
BEANE ek ASE & delA ol st s
& =25 2L OE 77189 A (Casarett 2}
Doull, 1975; Gosselin 5, 1984), 7] = 87 B 5 3 (US
Environmenta Protection Agency, 1986)01| 4] = 2Hol4d 2 Group
DE 5ol Yt Abtell M F8 Yo r = FEt
X, oA, TE, V)5, A4, ok, AN, s E
Ad# oY, SFAA, &5 5ol EHA o, Ao
2 w2y AN EF g 22 dAAES el
A AP FEolMe ) alge] 43S T 207 4
] Q1 a1, %5417 Al(centra nervous sysem, CNS)7}+ 2. 324
4712 CNS S} Hzto] 54 A o]gtal SHh(ACGIH,
2000). mRp-2xofl A ARk A AR 2,250 mogkgO] 1, &
REF A AFREE- 41,500 mg/f2ho] ), Sl= ol X ARk 2| A
22 3,200 mg/kg o] 0.2 2 A QU THACGIH, 2007).
Lehmanna} Hury (1943)2] K 110] &J&t, MCHE w4 54
2 heptaneo]] H] 8l A= 7814 W octane Th= oFs) el 3tk
53], EFelH} A o] YrobA] thA| Al 24 wol o] 5|11
AT el @A ol th gt A Bz w5 Al ske] of gl
P o A 7R AR 3200mgkg o4O 2 2 A Ql
Oy HAaXAFEH 5A =54 Sl disiA = o 7HA]
A2 &7l ul7k gl

1 15 MCHe] djst kA 3 71e] dgko 7 w3
Fo Al dE  ole JAEA AAEE Frkeh] Sl
OECD (1987)2] A A8 7] 50 F=310] w3 7450 &4
Al 8E& 5T MCH: 3184 o)1 23 g
U HBTETY Al T2 FYS Foto] wFo] H7| "
TYEgol FE A7H o kA 5, 2000). Y= w3l o

jus

ZH MCHe 3571258 A7 s AHgelA s1gaA 2
S 0L, R YefE WA S el AR AlAE
Ao 7T iwEol A F SAGES AATIA A9 LR
HEZE Qlek whebd, BEol A Azl o3 546 5
& tgehs A 2 A EE Y A SR oh}
o5 Bt ARl n|A = GEE ASsted 8 R
= AlgotA Ao r A
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HEE AHESIGITh 1791 A9 2 &3k AR A%

sttha B H S Adsto] Al o] Al Eeislth w54 e
AHFE S 25 2313T, i = 50£10%, §7] 3l
13~183]/hr, 2 A 7+ 1241 7H08:00 4 5~20:00 25) L 2 &
200~300 Lux=. A7 ARG ol A AE Q1 AA] A
7S AH220W X 410L X 220H mm)el] AFS7d Ak 2nte] 4 8-
o om, A EE-G PR (BEHE, QANG AL ESFS
A FAAAT 2 Ao AlgH RE FELS v
Nationd Research Coundil (1996)2] “A8)5-5-9] 3] 9} AHg-
off st A A"l wet FA skl oH, TEAEL dAdet
I 523529 93] (Ingtitutional Animal Care and Use
Committes) 2] %21 a}ell =3 = ATt
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B A18 o] A28 MCHE= Sigma-Aldrich Co. (USA)ol A T
J3te] ARg-Eglom, Fof A - el Fof ol uHA 0.2%
carboxyl methyl cellulose £-<!}(Sigma-Aldrich Co.)ol| &-3li 5t
ZASFATE F- A o) 272 0.2% carboxyl methyl cdlulose
Lok ARSI Fole 8 w2 AR T sl 4
TE Stk BE Ee o Ao skt AAAA 9 W
£ A & F 552 A7 8 Sol(sonde) €} 13]8 A
715 ol&ato] Al AT E ekl L, 3-4x3to] et
ol BA| AFS & FofslSith Fo| Ak Foldd el 54
P AEL 770 7 kg 10m = A4kt

1] Ak 9148 A 2716 9] 3] (ACGIH, 2007) K.aro]] wh=
AN o A kA ALEES 3200 mgkg o] Aol gkar gttt
7 A3E ZAR Ao A 55 ol o
g §ES-S A 5 QU5 28-S 5000 mgkg (Class
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Table 1. Body weight changes and organ weights in female rats after a single oral administration of

methylcyclohexane

ems Dose(mgkg)
2,500 5,000
No. of ras 5 5
Body weight (g)
Day0 15261386 1530£11.73 150.7£14.87 15141550
Day 1 157.7£16.34 159.7£12.80 156211491 14792956
Day 3 165611659 167911429 163711914 155.8+£34.26
Day 7 181811359 17811620 1733£1891 165513163
Day 14 1939+16.13 195.6+16.27 19052053 1794+2841
Organweight
Liver (g) 7.06+1.001 7.7910.764 769+0.857 84410971
per body weight (%) 242+0043 26410239 26610120 30410421
Kidneys(g) 152+0.155 160+0.201 16510178 17210245
per body weight (%) 052+0034 0540044 0570054 0.62+0.090

Values are presented as means£SD.
* Significant difference at P<0.05 level compared with the control group
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Table 2. Gross findings in female rats on day 14 after a single oral administration of methylcyclohexane

ttems Dose(mgkg)
1250 2,500 5,000

No. of ras 5 5 5 5
Liver

No grossfinding 5 5 5 5
Kidney

No grossfinding 5 5 5 5
Intestine

No grossfinding 5 4

Congestion & Hemorrhege 1

* No. of animals with the gross findings

Table 3. Histopathological findings in female rats after a single oral administration of methylcyclohexane

s Dose(mgkg)
1250 2,500 5,000

No. of rats 5 5 5
Kidney

Glomerular arophy o 0 5

Congestion/hemorrhage 0 0 5

Focd degeneraion/necross 0 0 5
Liver

Congegtion 0 0

Inflammatory cdl infiltration 0 0

* No. of animals with the histopathological findings

ANFEA Fojol " Fo dtrdE2 I g
(depression) ¥} &4 7FA(decreased locomotion), A4 A}
(diarrhea), o1 H (soft feoes), 315 2.3 (soiled perinedl region),
&=L A}Al(crouching position) % A1 571 (anorexig) 31.©. ™,
olF AAES §FYEH 05 FUFIIH 1,250 mgkg F
o 9] A-F, 3 AApL Fold el 1ol dA[4 o
= W QI 2500 mgkg Foi ol = a2, Fol
0~1) 7 =57 7HA(1E), Fof 5 1), (e, Fol 51
), sH (18, Fol $2~3%), 3w A (1], Fol
T 19) 9 A E24E| (128, ol 3 0-3Y)7F HEH AT 1
S-F7Q1 5000 mgkg fFol el A= e (2-50), ol - 0-2
)t =54 2G4, 7ol - 0-19), WL, Fof §
1~-29), AAK3E], Fo1 - 0-14), HFF 2.9(348), 7ol &
0~-3%), 3¢ ApAl(2~4], Fof 5 0~1) 9 A S84 (25
], Fol & 0-34)7} AT}, tf -2 A E0] Fo
FUHE Fof 3 3R 7HA] = QI

~— ~—

2.HE L YNSE

Table 1014] K= vho}l o] t 27 5= A8/ 5 4
A AeE7He eI AL, 1,250 2 2,500 mgkg o1
M % tj 272 fAFSE S5 7HE YER QLT Wi, 18-
2l 5,000 mgkg ool A= thzzatel vla) F A3
GO glgl o) Fof 31979 AFo] Fof A A|F
n]al tha 7hA g 7] © 2 eyt

o] F 14U Ao F-5te] = 47 FAE S 4
3}, 1,250 % 2,500 mgkg 7o el A = Tl 2t 3 vl S
7% BE A7 oA FAEA f-o)abs A A it
T 81 5000 mgkg Fol ol A e Al 7k
FelFo] vzl nlel 747 EAEA 07§24 QA
<78kt



o7 H= oA Methylcyclohexane ] ©3] A750] SAAIE 37

Figure 1. Representative photographs of kidney
sections from the high-dose group stained with
hematoxylin-eosin. (A) Glomerular atrophy. (B)
Congestion/hemorrhage. (C) Focal necrosis
/degeneration.

3. 5o #4444

Fol 3 UA o] A% FEIA FEE S2A4 FAx
72 Tale 26l 4] @ oFa1e]th. 2500 mgkg o] ol 4] <) 17
(20%)<} 5,000 mglkg F-01-9] 3 (60%) 1A 9] F - =
(congestion & hemorthage)o] 22k Q1 e}, Wk, t 2577} 1,250
mgkg 719 FEIA = AlE =2 9] Fofof 710 H ofw
5ok 2% A A gk

Figure 2. Representative photographs of liver
sections from the high-dose group stained with
hematoxylin-eosin. (A) Congestion. (B)
Inflammatory cell infiltration.
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P 2] 9kt 0 1} 5,000 mgkg F-o] ol A= Aol 4] AL
A $1% (glomerular atrophy, Fig. 1A)7} % - % ¥ (congesion &
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THOR FIH A oR Hol AlgE
© % ek Th 2500 % 5000 mgkg F
= A8 o] 21Eo] ke v,
1,250 mgkg Foi el A= Fold delut A A 0 7 923}
AAE S TR ARE QI o] & A& i ol
GollAFE] Fof $-3UA7HA] #2E] A1Th Treon 5(1943)°]
oJstid, =7]¢1l 10000 ppm o -2] F =% 6A7F 5k e e}
A A uh], aEE, fA 9 2 FHE xeah,
5,500~7,300 ppmel| A= 7718 3 P25 Al S fE
1L 3} Lazarew (1929)= mH5-2~¢l|A] 7,500~10,000 ppmC. =
273k g}k gk 4] oF& WEhu Az, 10,000~12,500 ppm©.
2 2XR e APg-E e grtal Sk lzmerov 5(1982)
= PR-220) ] 10172 ppom©. =2 24| 7F 54k g Elo] Aol
UERRE Z1E Slatglth 2 Al el 41 % 2500 2 5,000
mgkg Folel Al theFet A A Sk 1Al 7o)
PzE] o] 2500 mgkg o179 AT Fol= HEolA thget
AFAE 2 sirh= Z1E Elasith

AF Z4 A APEL FolrolA vepd &39E40
AFZT7re] oAl = ANtSA T Al T A QL 54
25T A LU0 AP EA ] Foid 7]Q1H 9
gk 0 7 ek} 53], 5000 mgkg Foltel Al A5 71
AA7}Fol F 19 hebst o Fof 3 3UAFE = A
AR AFT7HE eI sHetE A o] A4 7H Al A
Z o Wishs 599 %] st nker BAAEA A A
A THKim -, 2004 Kim -, 2004b).

7ol 51444 540 A 5000 mgkg Fof el A A A&
A F - EY 242 0E NESE =22 goko Mate}

1o

Aol A F8 7)o FFAs= A ARl =
A=A Ao Wz SAAR 88| o5 Tt

5, 1999; Balley 5, 2004). -7 ] 5,000 mgkg -1
z F] g% 57k 23t vla
ato] BAITA 02 -9 Q= T7He Bl sk ok
st 22|84 o] ifo] FRkE A0 R Hol AldEH 9
T A o2 = A%

N AHA 9153 Z - 28 D HA4K WAFAPE
AL, Zrell M= T3 AFAE ol S0tk o]
Aol w2, MCHY eZo o5 Al g=ol M9 243

A 27 oydohexane®] 473} fFAlskH F2 7k Al
V&S 710 Gl A ATHACGIH, 2001). Treon 5(1943)
2 E7]9 A 2880 ppm O 2 1057k ¥k = E8he] 7k} Al
of 284 £Ak-8 619l 11, Kinkead 5-(1985)S 71 &
T o7 2000 ppme] FEE 1d 52k &9 wEate] A4S
A ¢ 27143 ZHmedullary mineralizaion) 3} &5 134
(papillary hyperplasia) 2 a2-globulin}o] A< 7#48 up
Ut 2718 B33} 2 Aol A= A FEelA] 7kt
A1l MCHE) =2 2447 ek A& hAT8l a2 Sl
MCH2] Z7-5Fofof oot 535498 A i, vp9-2 7
TREFAAFES 2,250 mgkgo] L, HE A HkF A AR
3200 mgkg ]2 & &1 SITHACGIH, 2007). & A3 2
7}, # 178721 5,000 kgkg 7o oA & Abd-s B o] 32
2] 9kok7) w o] A X]AFe(minimd lethal dose, LDu)-&
5000 mgkgS A3]8k= 1 0.7 SholF] g} o] H el B
Ao A eRt X|AFES] Aol = A B8 Folu A,
Folgek Sof 7]919 Axg dekeint sferE g o) B-5 1
TA) M)A 23K AENGHS, 2004) 0l A= 7 750 WA A
2ko] 7% kg & 2,000~5,000 mg (Category 5)0] % 7] OPP
(Office of Pesticide Programs) 7|<=©. % Category III (500~5,000
mgkg)ell =& okt SAEA R EReka ek A7 e
7|# 0% & ul, B Ao A MCHS A= 750 HAX]
AteFo] 5,000 mgkg o]/d<l FAdo] oFst BA R EHHSGC
U HZ 7 5(2000) 5ASFH =9 E 1A MCHE GH
7130 % Caegory 4% w7310 Hd0] Sl BH R Bs)
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