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Abstract

Carbon tetrachloride (CCl,) has been used to treat a variety of parasitic infection in both
large and small animals, including Fasciola hepatica. Recently, we can easily contest with
carbon tetrachloride in air, food, water, rain and industry area etc. and it is using in order to
induce liver injury in laboratory.

In this study, we investigated activitis of LDH, ALP, AST and ALT and amount of choles-
terol, triacylglycerol, glucose and BUN in mice serum exposed to CCl,.

The mice divided into a Naive control(A), corn oil control(B) and experimental group(C,
D). Naive control group(A) was given feed and water only. Corn oil control group(B) was
given corn oil 1ml /100g of body weight(B.W). Experimental group(C) was given carbon
tetrachloride 1ml /100g B.W.(CCl, : corn oil=1:20(V /V)). Experimental group(D) was
given carbon teterachloride 1ml /100g B.W.(CCl, : corn oil=1 : 10(V /V)).

The results obtained were summarized as follows :

1) The body weight was declined after the 10th day in mice exposed to carbon tetra-
chloride,

2) The total protein level in serum was significantly in mice exposed to carbon tetra-
chloride(P <0.05). The albumin and A /G ratio was decresed significantly in mice exposed to
carbon tetrachloride (P <0.01).

3) All of the activity of LDH, AST, ALT and ALP in mice serum exposed to carbon tetra-
chloride : incresed significantly activity of LDH(P <0.05), incresed significantly activity of
AST(P<0.05, P<0.01), incresed significantly activity of ALT and ALP(P<0.05, P<0.01).
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4) The amount of cholesterol and triacyliglycerol, lipid metabolite products in serum was

incresed in case of cholesterol but did not change in case of triacylglycere'.
Key words : carbon tetrachloride, AST, ALT, ALP
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Table 1. Classification of fasciolicidal drug by chemical structure

Cemical structure

Fasciolicidal drug

Halogenated hydrocarbons

Carbon tetrachloride
Hexachloroethane
Tetrachlorodifluoroethane
Hexachloroparaxylene

Bisphenolic compounds

Hwxachlorophene
Bithionol sulfoxide
Bromosalans
Oxyclozanide
Cliozanide

Nitrophenolic compounds

Disophenol
Niclogolan
Nitroxinil

Benzimidazole

Albendazole
Mebendazole

—128—



MEELREE BRERECIY HRERRS
ESte] RukE ™ kEREC) #ES Yo 3
W 2 OB #EE, 59 s 4%
}E{%% OE‘—Q-ZJE}'I 8, 9, 10, 11, 12, 13, 14) ﬁj}%oﬂ EE&
oz NWEE{RFZS BT W FHEES %
a17] wEol A= R B Bkl oA
Wity $% wHE= #AE1 Ao hepatio-
toxic chemical®] 7b4 fR&m 2 & 3l
raEEfppeE e 24714 el endoplas-
mic reticulumol X £ EEH = KHHEQ tri-
chloromethanecll 43 MMM #ISE ) IBHEB
AL 2 EEE o]u cytochrome p-4500] #E#:
&EE 3t AmkE EEEHEE trichloromethyl
free radical (CCls)# chloride radicalo]c} ™
1617 18) vtochrome P-4509) &3l #md
CCl; radicale] fFigA SERE 9] BgE 3 %54 3F
of IREBERIE doth —Mmos Wk
of #kate] MMIEEIE S £ FAREIRE Q) B il
B9 IS Jo7 = BRI L PUEE (LR RS}
22 oA7hA B El ket FFEsE Y] B
I RBE MiREge Jepig S o 2
24, 25)

VUEEfL fR 3 SR EREE RISl Ao B W3t BT
Wl Mol &a & #El, ATPRE W 2 M
A IEE a& #me} B EErE 2 K3ty
m#EA GOT, GPT, LDH % ALP £9] i&igpr
BL7h dofdttn @i s o gt 11022

olel & HEIAME NE(LRHES SOLR
39& W mi&A albumin, protein, ALT,
AST, LDH, ALP, BUN, creatinine, glucose,
cholesterol, triacylglycerol %9] B¢ % imit o
FBES HEste] NELREY KT nFERN B
RENE 3 AR ER RIS K e
At

M " H*

¥y fME 30~35g MES @ms ICR%

mouse 7 6072l & Ao fkE
BbQ) PhEAM O AE S G S R
fiit) 2 BRAA

WERRF ICE 3 xR

ERNAREE BB 4HOZ slo £ BE 15
nhe] ¥ EEStY Rk 2 RS EHIR Gms)
A 108 S BB FAETE gtRIo S
R PREEE = 1205 4B &A1 AL

BB IEEB(AR)S % 2 corn oil
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BE 1088 € #te AU NE{rRE 2
corn oil& #E3A] 92 A (Naive) 9 338
BR Bth FHsES 33.1g, BB #TH® T8
WEL 36.4g0IRom, AR #Ed H3lo
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Table 2. Mortality data for mice exposed to carbon tetrachloride by oral administration for

10 days®
Group No of mice Time to death(days)
{A) Naive 0 /15 -
(B) Vehicle (corn oil) 2* /15 7+1
Carbon tetrachloride
(C) CCly : cornoil =1 : 20(v /v) 1* /15
(D) CCl, : cornoil=1:10(v /v) 2* /15 8 +1

a : Data represent the ratios of the number of animals who died to the total number in each

experimental group or means for time to death.

*

: Supplied corn oil 1ml /100g of B.W..
: Supplied carbon tetrachloride 1m! (CCl,
: Supplied carbon tetrachloride 1ml (CCl,

OOwm >

Mmi#A Protein @ Albumino] g #
Total protein®] 73-¢ & 30l A1} o] pUES{Lfik
#ibegro] 358 C 2 DI =5 corn oilyh 8
3k #p RO K3l protein B2 &% 6.17+
0.28g /dl, 6.38 £0.26g /A1 = 4] #HE 542 +0,
27g /dlo Wl #iEtEn AEME A= BhE
YERN I eH(P <0.05).

Albumin®] & &< Total protein 834 = &
o] UELRFEL AR A C 2 DB &£& L16
+0.10g /dl, 1.16 +£0.14g /dIZ A corn oilg}F #
=3 HREE 2.92+0.17g /dlo Eo #iEtEs
o2 FEM e mHLE JERATHP <0.01).

] Alburnm-\»]L Globulin®] = UUEEAL fcF

scornoil =1:20(v
:cornoil=1:10(v/v)

: The reasion of death was owing to mistake to make use of oral sonde,
: Non-treatement, only supplied normal diet and water,

/v)) /100g of B.W..
/v)) /100g of B.W..
o) 8 C 2 DE £4 0.23+0.14% 0.
22+0.152 4] corn oil9F & 88 HEE 1.17+0.19
Boh 2o HAgS Pl At (F 3)
miFEAN AST, ALT, LDH &% #1 : & B
B o] mikky AST, ALT, LDH /&t ##fL=
¥ 4ol A ¢} mi% Aspartate Amino-
tranferase (AST) i&tEel #{bo MWL FEE
mEEe] i@ C 2 DBt &% 1078.70 £427.61
IU/L, 2747.11 £614.29 1U /L2 corn oil¥t
e #EREES) 149.91+42.54 1U /Lol Hated
BEES) Emsle MiNo R FEtEny A EMkol
Aot (CE(P<0.05), DE#(P<0.01)}.
%A Alanine Aminotransferase (ALT) &

2ol
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Table 3. Conten of total protein and albumin in serum of male mice exposed to carbon
tetrachloride for 10 days®

Group Total Protein Albumin A /G Ratio
(g /dl) (g /dD
(A) Naive 5.57+0.29 2.89+0.18 1.08+0.21
(B) Vehicle (corn oil) 5.42+0.27 2.92+0.17 1.17+0.19
Carbon tetrachloride
(C) CCly:cornoil=1:20(v /v) 6.19+0.28** 1.16+0.10* 0.23+0.14*
(D) CCly :cornoil =1 : 10(v /v) 6.38 £0.26™* 1.16+£0.14* 0.22+0.15*

: Non-treatement, only supplied normal diet and water.

: Supplied corn oil 1ml /100g of B.W..

: Supplied carbon tetrachloride 1mi (CCl, : cornoil =1 : 20(v /v)) /100g of B.W..
: Supplied carbon tetrachloride 1mi (CCl, : cornoil =1 : 10(v /v)) /100g of B.W..
: Data represent the means+S.D. for total experimental group.

*® OO we

: Values significantly different from vehicle (corn oil) control group at P<0.01
** . Values significantly different from vehicle (corn oil) control group at P <0.05

Table 4. Content of LDH, AST and ALT in serum of male mice exposed to carbon
tetrachloride for 10 days?

Group LDH AST ALT
(IU/L) (IU/L) (IU/L)
(A) Naive 972.21+97.49 109.33+35.43 198.10+32.50
(B) Vehicle (corn oil) 998.23+102.17 149.91+47.54 175.27+41.29

Carbon tetrachloride
(C) CCly :cornoil =1 :20(v/v) 3729.45+1329.59** 1078.70+£427.61**  960.00+274.52*
(D) CCly :cornoil =1 :10(v /v) 5198.09+2043.67** 2747.11+614.29*  1619.78+367.25*

: Non-treatement, only supplied normal diet and water.

: Supplied corn oil 1ml /100g of B.W..

: Supplied carbon tetrachloride 1ml (CCl, : cornoil =1 : 20(v /v)) /100g of B.W..
: Supplied carbon tetrachloride 1ml (CCl, : cornoil =1 : 10(v /v)) /100g of B.W..
: Data represent the means+S.D. for total experimental group.

*® g oOowe

: Values significantly different from vehicle (corn oil) control group at P <0.01
** : Values significantly different from vehicle (corn oil) control group at P <0.05

PESS (L= PUBE (L e 4R BBES) 3538 C 2 Dt 7+ [U /L2 4] corn oil ¥t £ 883h $fBARE S} 176.27+
7} 960.00 +274.52 TU /L, 1619.78 +367.25 41.29 IU /Lol t3ted AEiEel (P <0.01)
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g5 %3 wms: YeEbACk mig LDHEMES] 8  [U /L2 A corn oilwt 83 HHEEES] 998.23+
b= PUBEfbixHtksgee] 558 C W DB &%  102.17 IU /Lol tested Mmste fa-S e
3729.45 +1329.59 IU/L, 5198.09 £2043.67 <AtHP<0.05).

Table 5. Content of ALP, cholesterol and glucose in serum of male mice exposed to carbon
tetrachloride for 10 days®

Group ALP Cholesterol Glucose
(IU/L) (mg /di) (mg /dl)
(A) Naive 10.67+3.20 122.08+13.61 97.67 +28.62
(B) Vehicle (corn oil) 14.27+3.62 118.72+14.97 102.27 +£31.17
Carbon tetrachloride
(C) CCly :cornoil =1 :20(v /v) 36.07 £4.72* 140.70+20.12 85.49+34.27
(D) CCl, :cornoil =1 : 10(v /v) 37.82+4.57* 164.12+15.82** 91.73+£27.29

: Non-treatement, only supplied normal diet and water.

: Supplied corn oil 1ml /100g of B.W..

: Supplied carbon tetrachloride 1ml (CCl, : cornoil =1 : 20(v /v)) /100g of B.W..
: Supplied carbon tetrachloride 1ml (CCl, : cornoil =1 : 10(v /v)) /100g of B.W..
: Data represent the means +S.D. for total experimental group.

: Values significantly different from vehicle (corn oil) control group at P <0.01

** : Values significantly different from vehicle (corn oil) control group at P <0.05

» g Ow e

Tabie 6. Content of creatinine, triacylglycerol and BUN in serum of male mice exposed to carbon
tetrachloride for 10 days

Group Creatinine Triacylglycerol BUN
(mg /dl) (mg /dl) (mg /dl)
(A) Naive 0.25£0.07 125.504:24.67 26.77+3.79
(B) Vehicle (corn oil) 0.31+0.08 98.92+27.86 26.77+7.29
Carbon tetrachloride
(C) CCly : cornoil =1 : 20(v /v) 0.27+0.11 114.67+19.21 22.64+4.06
(D) CCly :cornoil =1 : 10(v /v) 0.30+0.08 101.22+20.18 29.12+5.42

: Non-treatement, only supplied normal diet and water,

: Supplied corn oil 1ml /100g of B.W..

: Supplied carbon tetrachloride 1ml (CCl, : corn oil =1 : 20(v /v)) /100g of B.W..
: Supplied carbon tetrachloride 1ml (CCl, : corn oil = 1 : 10(v /v)) /100g of B.W..
: Data represent the means*S.D. for total experimental group,

PO O WX

: All datas was not siginificantly different from vehicle (corn oil) control group.
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