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Effect of Solanum lyratum Extract on the -Hepatotoxicity
of Carbon Tetrachloride in Rats

Jae Heon Yang, Cheol Ung Choi, Dae Keun Kim,' Kang Ro Lee' and Ok Pyo Zee'*

College of Pharmacy, Woo Suk University, Cheonju 565-701, Korea; and
'College of Pharmacy, Sung Kyun Kwan University, Suwon 440-746, Korez

Abstract —The studies were attempted to investigate the therapeutic effect of Solanum
lyratum extract(SLE) on the liver damage induced by carbon tetrachloride in rats. Male rats
(Sprangue-Dawley) were treated with subchronic concentration of CCly, which was 1 mg/kg
of CCly via per oral administration daily for three days. The level of serum cholesterol, tran-
saminase. bilirubin and BSP were measured. Treatment of SLE significantly decreased the in-
crement in serum transaminase activities, total cholesterol and enlargement of liver but
serum bilirubin was not reduced. The protective effect was observed when SLE was given
daily for 4 weeks after CCl, treated for 3 days. SLE administration to rats prevented the de-
velopment of fatty change, necrosis, and fibrosis induced by CCl,. The results suggest that
SLE has appreciable therapeutic effect on CCly induced hepatotoxicity.
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Al ~SGOT, SGPT reagent ¥ Cholesterol
reagent, Bilirubin reagent, Bromsulphalein
< Sigma Chem. Co.(Japan)dlA T¢ste] A}
$3%1L, Carbon tetrachloride® Merck. Co.
x F]iete] Ado) AMg-stvTh

717] ~ Spectrophotometer(UV-250, Shimad-
zu, Japan). Microscope(Nikon, M-35)¢} Centr-
ifuse(Hanil Industrial Co. Korea)E AH&-31 T},
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g $3% BErHTable ). Siger % 23
R ¥ E gdes CCLE 0.2 mg/kg(1313]) &
=2 AT FAAA LY U triglycerideZ7t2
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Talbe L Effect of Solanum lyratum extract on the
change of ratio of liver weight over body weight
of rats treated with CCl, (unit %)

Weeks of experiment

Experimental
groups 1 2 3 4

cOo 48+0.20 5.2+0.76 4.8+0.44 3.7+0.44
WA 46+1.26 5.7£0.95 5.320.40 3.3:+0.69
ME 45+0.26 5.8+0.42 51+0.45 3.2+0.20*
BL 264020 2.9+0.51 2.8+0.71 3.1+0.24
Each valve is average of six rats. Values in
the table represent mean+standard error. *Sta-~
tistical significance: P<0.05.

Table IL Effect of Solanum lyratum extract on the
increment serum GOT and GPT activity of rats
induced by CCly

Experimental Weeks of experiment

group 1 2 3 4

CcO 180+6.4 205+8.2 165168 154177
(1574£9.1) (144+44) (135+9.4) (132+6.4)

WA 165+7.4 180i5,§ 145432 132+81°
(150+5.4) (130+9°TH(117+8.4)* (102+7.1*

ME 180452 168+£7.2 138+4.7" 121453
(146+10.3) (121£8.3) (107£6.6)* (89+5.1)*

BL 9585  91+102 10054 95+6.2
(6727.4) (70245 (68+81) (57%6.3)
Each value is average of six rats. Values in
the table represent mean+tstandard error. *Sta-
tistical significance: P€0.05.  ( ) GPT activity
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TR A golitht g2 R4z AsEgon
MEZo] WAZdl ¥lél] o] ¢& st

EHES total cholesterolX|0f DIkl P& -Ch-
olesterolX ol vl A= HAHE9] total cho-
lesterolA 7} 125~150 mg/dlE x5y o
ZTE 175 245+5.1% T/ 455l 237
+9.4824 & $£32 BAFAT CCLE FEA
¥ AFEE T3 ZAH 1FF total cho-
lesterolx 7} WAT©] 249+16.4, MEZe] 237+
1242 dz73 & zolrt gidley 4FF e
WATo] 199+7.3, MET°l 170+6.12 Hoix]
cholesterolx|7} 424 Al Z4sle Aoz Jet
W (Table 1II):

EHZ BilirubinX|0ff 0{X= F3 - 83 @3
A total 2 direct bilirubinX el Bl G3Fe
total bilirubine] &4 A= 1.33~1.84
mg/d1E 9 0.45~0.65 mg/dlEt} 53k
2 1.34~1.58 mg/dl, MEx*°} 1.31~1.65 mg/dl
B AT ARZEH E2 80 E HstauE e
YA F3ch Direct bilirubint A= ATl
0.22~0.32 mg/dll ﬁ]ﬂoﬂ izl 0.93~1.13
mg/dIZA $X]7} A5Ed oy WAT 2 MET =
F AT Aol BEE R U Table V).

Bromsulphalein@| XL SEi0] 0jRl= H&-
BSP &5 majgde] FALE F AIBHE 1 A
a%E 533 47 F4Te)l T 108F 369+
3.5%9 JEES BAF vHH dixdE 69.119.
1% 24 <k 20 7k £218 R FAn MEF
°] 62.0+4.5%. WAT°l 47.3£7.2% % vehgtl
T3 BSPRe 20%%9) $XE vlus 2 3

RFo) 16.9+2.6%°) AEEL B

Kor I Phirmes

2 50.8+14%2AM 34 A=) Yas B
Qlom MEZo] 43.4+3.2%, WAZ°| 26.6+4.9
2 Waterd] &' Fo{Fo] Methanol® 2 -‘?-"1‘1"@
o 358 2AE RelFod 7 $AE s
graphol plot3ii the 24d 98 £=B5(K)
9} half life(t1/2)& &3t} BSPY] 2482 @
Fsiit. '
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Z+ AT £EAFE AATY EERHFIL 5,
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A7 1.6622A4 1 71 250 min2 2 Zof
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Talbe III. Effect of the total cholesterol in serum
of rats after oral administration of S. Iyralum

extract (mg/d)
Experimental Weeks of experiment
groups 1 9 3 4

CO 245+0.20 248+10.7 232+ 81 237+ 94

WA 2494164 214+ 79 210+131 199+ 73°

ME 2374124 212100 195+12.7° 170+ 6.1°

BL 142+9.7 151494 132+ 74 125112

Each valve is average of six rats. Values in

the table represent mean=*standard error. *Sta-
tistical significance: P{0.05.

Table IV. Effect on the total and direct Bilirubin in serum of rats after oral administration of S. Iyratum

extract (mg/dD
Experimental Weeks of experiment
groups 1 3 45
CO 1.84+0.004 1.56+0.016 1.33+0.002 I.SOiOi%
(1.03+0.001 "(1.06£0.005) (1.1340.004) {0.93+0.008)
WA 1.580.002 1.34+0.05 1.42+0.001 1.37+0.007
(1.54+0.002) (1.37£0.009) (1.21£0.003) (1.31£0.004)
ME 1.6510.003 1.63+0.002 -1.31£0.012 1.15+0.005
(1.47%0.005) (1.19:£0.005) (1.18+£0.001) (1.04+0.006)
BL 0.57£0.001 0.64+0.003 0.45+0.001 1.65+0.002
(0.321:0.001) {(0.2810.004) (1.31£0.00D) {0.22+:0.003)

Each value is average of six rats. Values in the table represent mean+standard error.
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Talbe V. The change of Bromosuifaphtalein
amount in rats serum treated units BSP after
" oral administration of S. Iyratum extract (%)

Experimental Weeks of experiment
groups i 2 3 4
CO 691191 50.8+14 254%3.1 10.4+0.9

WA 48.3+7.5 26.6£4.9* 7.8+21* 26+0.7*
ME 62.0+45 43.3+£3.2 18.0+3.3* 6.3+04"
BL. 36.9+35 169426 44+17 14403

Each valve is average of six rats. Values in
the table represent mean-+standard error. *Sta-
tistical significance: P{0.05.

Table VL. Comparison of rate constant (K) and
“half life of BSP level treated with CCl, after oral
administration of Water and Methanol extracts of
S. lyratum

Experimental groups K tyz (min)
CO 1.66 250
ME 2.51 16.5
WA 3.97 104
BL 5.33 7.8

A2 FAZEY Waterdl & FolFo] o} $4
22 velgtH(Table V, V),

24 SM ME-ANE8E 474 8vye 3,000
mg/kgs BFFATD T2ANA ) JENE AP
g A AF gutelF 1ulEle AbgsiAl @it
(Table VII).
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Table VIL Acute toxicity of water and methanol

extracts of S. lyratum - e
Number of Number of  "'MLD
Sample treated animals died animals - (mg/kg)
WA 8 0 53.000
ME 8 ' 0

Sample was given orally 72 hours before obs—
ervation of the result. Minium lethal dose.

B3t MR 872 B AR
PFERHE AR o) A3 vhehtont A u

7l AZsIA T 3FFolle 257%
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gojdim v AHQ] YFRE o|F1 Yo B]
BRRe 71E FFHUT. Waterdx FoT

1550 Al dat Aol dojym HPS"“
Al AF2E %%—’?‘—_T’_ U, 2FFol = v 4A
Q A3z AW 2 FdRsdde adz /44
A1 3FFHE s AEA Y A Ae] FolE
71 AEste] 4FFole ALl HAdH < AFRE o
F1 Udey EHg FAoR ke HR3EY
o FEEAUTH. Methanoldx FojF gA) 15%
of AWAA, ARstdAd 2 uAAAA Y3zt
#AEEU oY, 2FFHE o] dE0] FojEY|
ARe 3FFele S MR 45:F
dle A BAA YFRE o F 3 JHIFAAE
Ao FFHA et o d T ol el Ui =
A& AsE HES N waterdx Fold ¥
methanold > FoiFdlx RAUMTEe] EH o
FEAH AT AP Fo 2AEALS vehx] &
%2, methanold~ §Fojio] waterd A%
Foll vlsted MgatadedA 2 222 QA
dolM & S8 Ao Alggr) ojgppe A3
£ duE o dx RoF9 2y AER,
SGOT. SGPT &2 #el7R4, total cholesterol

A Ae B 2R AUET Fol F2E B Al
Aol MBS ol 2o AAEAE TS| Haiod
Z30) 2 Qe 29 elBA Q77 o ¥

a3t ALREo
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2N BF Rojla ge] PN} YA
9] transaminase, total cholesterol, bilirun-
bin @ bromsuiphalein®l nlX& &} 7H3
o] Wejghy W3l AR 29 gL gL 4E
£ A

1) 87 CCLE FA%e2A F71€ 39 &
Fe URFAXE T FA% AR 4550 B
oA 7I7tE $H & HAFRc

2) % =9 839 ¥HF GOT ¥ GPTEA
v drsds 548 fo oAl A=

methanol®} A FolFo] waterd » Kol Fof| H|s}

oqd ¥ $& 2HE BAFAY

3) Y FEH FF o YRFALE BAT AL
¥A total cholesterolxl A&t &asE vehgort
total 2 direct bilirubinX o= @2 4T& FX
=3t
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10.4 min24 methanol? 2 $oF 16.5 minol
Hl5ted o] & RS B39,
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