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Effects of Earthworm (Lamnodrilus gotai Hatai) Extract on the
Hepatotoxicity of Carbon Tetrachloride in Rats

Yong Chung and Hyo Min Lee

The Institute for Environmental Research, Yonsei University, Seoul 120, Korea

Abstract—These studies were attempted to investigate the therapeutic effect earthworm (Lamnodrilus
gotai Hatai) extract (LS) on the liver damage induced by carbon tetrachloride (CCly) in rats. Male rats (Sp-
rague-Dawley) were treated with sub-chronic concentration of CCly, which was 0.2 m!/kg of CCl, via per-
oral administration twice a week. LS administration to rats (6 m//kg,po) prevented the development of fat-
ty liver, necrosis and fibrosis induced by CCly. Furthermore, as compared with rats suspended after trea-
ted with CCl, only, LS treatment significantly decreased the increment in serum enzyme activities, liver
enlargement and improved growth rate. This protective effect was observed when LS was given monthly
for 4 months after CCly treated for 2 months. These results suggest that earthworm extract has appreci-

able therapeutic effect on CClginduced hepatotoxicity.
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Table I—Experimental groups and dose of CCl, and LS*

Experimental Dosage (po) Number of
groups CCl; (mi/kg) or LS (ml/kg) animals

A. Control® 30

B. CCl® 0.2 ml/kg (CCly), twice weekly for 2 months from the beginning experiment 30

C. LS after 6 ml/kg (LS), daily for 4 months after 20

CCL» 0.2 ml/kg (CCly), twice weekly for the first 2 months

a) Animals were sacrificed after 1, 2, 3, 4, 5 and 6 months.

b) Animals were sacrificed after 3, 4, 5 and 6 months.
(po): per-oral administration

CCly solution was prepared by dissolving in olive oil (CCly: olive oil = 1:4) and administered at 1 ml/kg (20% CCly) po

twice weekly

* LS was the percolated after steém distillation (120 °C, 3 hours) of earthworm (Lamnodrilus gotai Hatai)
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ffﬂf@ir B DA -Aske] B 4 e 25
IM Sk oF 10%2] $4 formalin ol EEL 3
Ao g hematoxylineosin G485 sl &
%‘(moo X 400) -2 MHfuiHRESRA] WIS

s

%mﬁ f“l

o

Zx gl nF

#i5le) Mol olAlE P@-7 AT AFA

£ #3438 723} Table 19} 294t Table [I+= 6
@}517&9] ZA4ZANE 309 AR FAE Aol
e A At EES 1i she] . -
BEHS BARL Bl vlnd Aol
5= Akl ).

tdg 71Ad oz MERAEE G 6EAA
o 7t APEzte] gREE S vlamsle] 1
A% 101%, 121%2) AFFAHE ugle
 CCl, FAFA 3 @Rl At Feol= 83%,
86%° F7he2 WElNo] thzTol visle] HFaAl
Fo] oAl (p<0.05) ot A= FrtEAE 2
Ak, 2t CClL Fo & LS FoA2 97%,
109%9] F7e5 eRlo] LS Fof o3¢ iz

o
R
¥J}LL

B

Hx -I?L

ol 1o
[

a2
>,
iy

[ [
i

r
rlo

2

Table II—Variation of weight growth of rats treated with CCly and LS*

Unit: g (%)
Experimental Months of experiment.
groups 0 1 2 3 4 5 6
A. Control 133+10 206+ 15 247+18 255+21 268+ 16 279+23 293+19
0) (55) (86) (92) (101) (110) (121)
B. CCly 135+ 14 187+21 207 +.19¢ 217 + 25* 246 + 15* 248 + 27* 251 +23#
0) (39) (54) (61) (83) (84) (86)
C. LS after 132+16 180+ 14 194+ 21# 238+18 260+ 23 270+12 275+18
cCly (0 (37 (48) (81) 97 (105) (109)
(Mean+S.D))

- B group treated CCl4(0.2 mi/kg, twice weekly, po)for 2 months in the first stage of experiment and suspended CClfor

4 months.

- C group treated LS (6 ml//kg, daily, po) for 4 months after treated CCl4 (0.2 mi/kg, twice weekly, po) for the 2 months

of the beginning experiment.

* LS was the percolated after steam distillation (120°C, 3 hours) of earthworm (Lamnodrilus gotai Hatai),

Significantly different form control group, #: p<0.05.
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Fig. 1— Growth rate of rats treated with CCl, and LS*
* LS was the percolated after steam distillation
(120 °C, 3 hours) of earthworm (Lamnodrilus gotai
Hatai).
a) Animals treated with CCly (0.2 ml/kg, twice
weekly, po) for 2 months in the first stage of ex-
periment and suspended CCl, for 4 months.
b) Animals treated with LS (6 ml/kg, daily, po)
for 4 months after treated with CCly (0.2 m/kg,
twice weekly, po) for the 2 months of the begin-
ning experiment.
Significantly different from control group in body
weight. #; p<0.05.
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Table III—Effect of LS* on the changes of ratio of liver weight over body weight of rats treated with CCl, and LS*

Unit: %
() :body weight (g)

Experimental Months of experiment
groups 1 2 3 4 5 6
A. Control 2.77+0.10 2.69+0.07 2.74+0.28 2.91+0.12 2.73+0.27 2.86 +0.34
185+ 7) 225+ 15) (263+12) (286 + 23) (302+17) (311+22)
B. CCly 2.95+0.21 4.13+0.28° 4.27+0.32% 3.98+0.154 3.55+0.194 3.27+0.184
(177 +13) (214 +19) (251 +26) (273 +21) (275+19) (274 +13)
C. LS after - - 3.45+0.28¢# 2.94+0.12¢ 2.87 +0.29¢ 2.74+0.15
CCly (253+27) (284 +£21) (291 +16) (295 +18)
(Mean+S.D.)

- B group treated CCly (0.2 mi/kg, twice weekly, po) for 2 months in the first stage of experiment and suspended CCl,

for 4 months.

- C group treated LS (6 ml/kg, daily, po) for 4 months after treated CCly (0.2 mi/kg, twice weekly, po) for the 2 months

of the beginning experiment.

* LS was the percolated after steam distillation (120 °C, 3 hours) of earthworm (Lamnodrilus gotai Hatai)
Significantly different from control group, a; p<0.05, b; p<0.01.
Significantly different from CCl, only treated group, #: p<0.05.

©—0 Control
—e o

o—a LS ofter CCla"’

Relative liver waight {of body walght)
o

LS treatment

I L 2

s L
] | 2 ¢ 3 4 1) 6
Months of sxperiment

Fig. 2— Changes of ratio of liver weight over body weight
of rats treated with CCly and LS*.
* LS was the percolated after steam distillation
(120°C, 3 hours) of earthworm (Lamnodrilus gotai
Hatai).
a) Animals treated with CCly (0.2 ml/kg, twice
weekly, po) for 2 months in the first stage of ex-
periment and suspended CCly for 4 months.
b) Animals treated with LS (6 ml/kg, daily, po)
for 4 months after treated with CCly (0.2 mi/kg,
twice weekly, po) for the 2 months of the begin-
ning experiment.
Each value is the mean +S.D.
Significantly different from control group, a; p <
0.05, b; p<0.01.
Significantly different from CCly only treated
group, #; p<0.05.
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Table IV—Effect of LS* on the increment serum GOT and GPT Activities of rats induced by CCly

Karmen unit
Experimental Months of experiment %879’11" v
groups 1 2 4 5 6
A. Control 101+5.7 1091+ 9.1 105+ 7.2 92+ 4.7 97+ 83 115+10.1
76+5.2 79+13.1 51+ 4.1 59+ 4.1 64+ 85 494137
B. CCl, 119443 537 +12.4° 248 + 28.5% 156 +13.2¢ 117+16.2 1294214
125+9.72 498+17.9°¢ 164 +12.3¢ 89 +22.6¢ 87+19.18 921 20.6
C. LS after - - 1154+ 11.9% 109 +17.8¢ 106+ 5.3 1194127
cCl, 85+ 15.52"* 51+18.2¢ 55+ 13.4# 504+ 22.7%#
(Mean+S.D.)

- B group treated CCl (0.2 ml/kg, twice weekly, po) for 2 months in the first stage of experiment and suspended CCl,

for 4 months.

- C group treated LS (6 ml/kg, daily, po) for 4 months after treated CCl, (0.2 ml/kg, twice weekly, po) for the 2 months

of the beginning experiment.

* LS was the percolated after steam distillation (120 °C, 3 hours) of earthworm (Lamnodrilus gotai Hatai)
Significantly different from control group, a: p<0.05, b: p<0.01.
Significantly different from CCl, only treated group, #: p<0.05, ##: p<<0.01.

AeEe iYL MY Afelrt b A CCL, F
A2 Qsle] wiAfdelel GOT, GPT BEREERS
7t AEA o2 Al as o 4 U g
CCl, ©&5Fod19 GOT; GPT 47} 7|7}ol =
et AlEA o2 A3} st ot dlzFol vlsllE o
A3 & AU CClL, Fo 3 LS FoiFrre
FA o) At Aoz Hglon =i +HE #
4 JA =%k, F CClL, Fo 3 LS Fo79
73% 3MEA 2] GPT £l olA =l H]s}

L FHE Jelig o CClL HHESolie]
164+12, 3unit ol v]sled= f-oJA A (p<0.01)
e A9l 9514, 6unit S ERHo] 271979
CCl, 5o & 1947He a2 ukAd CCl, =5
Foiel sl 14zke] LS Foi7F CCLE ol
g d4 GPT BRERS 3Bz Aoz Qrts
Ak,

CCl, 7o ¥ LS FoiF9 3MYA o|F AHF
9] GOT, GPT A& AHAE fold Aol7} A
FHglo] A9 YT 45 vehilo] LS 2744
Foi7} CClLE 9lgt GOT, GPT ¢ EEEBERS 3
471 g o4 4 Aok

g, GPT f4: FHlgiol 7Pd 2ol EAste
BEREA] FHEF] o -5 7P sMlsA Eld 4
Yt BERelq CCl, ol ¥ LS Folid9 793
SGPT 4 ¥E¥R: vzt 2oka sk,

Christie & Judah(1954)l ¢/std CCl7} it
el 233kS- v]A mitochondria &) ZE#EMS #Bb
A7} Krebs Cycleol|l4e] BEEREMES A3 ghcta
slgiom, 1® Sjegers 5(1986) 3FE Aoz
CCL (0.2ml/kg, 15 13))& 775 s13iE ol 4
ZFuel B triglyceride 3 5%t A
SGPT ¢} SDH 59| EeERiEMEe] 45 Sl
A= ek Baska glek W

ueii] E o5 0.2mi/kg(15 23]) CCl,
Folz oAl dFAzte} 717HHl Aolw it
Krebs Cycleol+9] EgERiENE #sl= qld GOT,
GPT Fx45o] vehdg 3eld 4 39la LS 9]
o7} o BERIEHE AdE &AL deE ¢
T A,

Sl IR #ME-27097ke] CCL(0.2
ml/kg, 15 28]) Fo & LS(6mi/kg, =Hd)&E
Folsloz 3o MK ol =A<t YaEsk
BE WAstaA dizF o CClL W57 I
BEiiRES] JoBEER TR vlast A oSt
2 ZAAE At Table VollA X upe} 3o
2T Al EAol 53 fFEEMERE ] Sal=

AT FIRERLS] HHE ATEe =3Ek &

o]
4 glow ge el F=E 2Em Yoid

Fol HUATE Jebi} 88T @] vehir]
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Table V—Effect of LS* on Liver Tissue Injury induced by
CCl, in Rats (x 200, x400)

L.M. Observation

Experimental
Fatty Necrosis Fibrosis Regen-
groups Change eration
Control - - - -
1 months B. CCl, + + + -
2months B. CCl, ++ + + + +
3 months B. CCl, +4++ +++
C.LSafter
+ + + - ++
CCly
4 months B. CCly ++ ++ + ++
C. LS after
+ - - +
CCly
5 months B. CCl, ++ + - + 4+
C. LS after ~ ~ _ s
CCly
6 months B. CCl, ++ + - ++
C. LS after B ~ ~ .
CCly
— : normal + + :severe change

+ : moderate change + + + : more severe change
- B group.treated CCly (0.2 ml/kg, twice weekly, po) for 2
months in the first stage of experiment and suspended
CCly for 4 months.
- C group treated LS (6 m//kg, daily, po) for 4 months
after treated CCly (0.2 mi/kg, twice weekly, po) for the 2
months of the beginning experiment.
* LS was the percolated after direct steam distillation of
earthworm (Lamnodrilus gotai Hatai).

A|=ate] (Fig.3-2) 27094 Sojxie sgito] A
so] fiie] ML FAs s (Fig3-3).

¢, CCl, B5FodFe 7% 27047kel CCl,
Fol T oz Y7 wAE A AT
Hlo] CCl, FAE FTHHSolE 273k LA
faol =M} $5E- AAs 1 gl (Fig.3-4) 54
A o= FRIFEMECI FREoEst o i
A Sl EoEHA BEMRSe] 4o A
Sea=s (Flg-3—5> .

2097ke] CCl, Fo] & LS 2 Foldt AdFo]
A2 LS Fof 2704A5H CCl, 5H55Foldol u|
sto] HAAT febhiEtEe] Hebol MimEsEe] 49
ofzk Fol 9lg A= YEEMES 23H(Figs
-6), =3 6NLA Q] FrREERE Al n a4
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Fig. 3-1— Microphotograph of the liver from control rat
(x400); The picture shows normal central
vein.

Fig. 3-2— Microphotograph of the liver from a rat trea-
ted with CCl, (0.2 ml/kg, twice weekly, po)
for 1 month { x 400); The picture shows macro
fatty change and necrosis.

Fig. 3-3—Microphotograph of the liver from a rat
treated with CCly (0.2 ml/kg, twice weekly,
po) for 2 months (x 200); The picture shows
developed macro fatty change, necrosis and
fibrosis.
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Fig. 3-4—Microphotograph of the liver from a rat trea-
ted with CCly (0.2 m!/kg, twice weekly, po)
for 2 months in the first stage of experiment
and suspended CCl, for 1 month (x 200); The
picture shows more developed fatty change,

" necrosis, fibrosis and infiltration of inflamma-
tory cell.

Fig. 3-5— Microphotograph of the liver from a rat trea-
ted with CCl, (0.2 ml/kg, twice weekly, po)
for 2 months in the first stage of experiment
and suspended CCly for 3 months (x200);
The picture shows relieved macro fatty chan-
ge with thin fibrosis.

o] EAuto] FAE B RIFRME 5o Mipsio)
A=A 43 DHFxgs 7). @l CCl, Foiz
§h Fraiiro] LS FoZ yEdohe AL
T A3

Zimmerman (1978)l ¢JsbH CCL®: SIS
PN i $BEE RAPle AeE Rusl
Aowl® Ferreya 5 (1974)-= CClell <&t fgfifF
P43 i HBE71 cysteine o FolZ olubE gl
chx slglen FRRIEAR AhE dA S s =
Aoz ¥ nsigiettn

m?~ 2 g min

Fig. 3-6— Microphotograph of the liver from a rat trea-
ted with LS (6 ml/kg, daily, po) for 2 months
after treated with CCly (0.2 mi/kg, twice
weekly, po) for the 2 months of the beginning
experiment (x 200); The picture shows mild
fatty change and regeneration.

Fig. 3-7—Microphotograph of the liver from a rat trea-
ted with LS (6 m//kg, daily, po) for 4 months
after treated with CCly (0.2 m//kg, twice
weekly, po) for the 2 months of the beginning
experiment (x 200); The picture shows mild
regeneration only.
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o] %
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