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Extracts of Codonopsis lanceolata Decrease CCly-Induced
Hepatotoxicity on High Fat Diet in Rats
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This study was designed to investigate the effect of Codonopsis lanceolata extracts on carbon tetrachloride (CCly)-
induced hepatotoxicity in rats fed high, medium or low fat diet. The liver weight was increased not by the level of fat in
diet but by administration of CCl,. Activities of serum aspartate aminotransferase (AST) and alkaline phosphatase
(ALP) were significantly increased by CCLy, the activities of AST and alanine aminotransferase (ALT) were significantly
decreased in case of CCl, treatment with C. lanceolata extracts. In high fat diet with CCly administration, the content of
total lipid in liver was significantly increased, which was significantly decreased by the administration of C. lanceolata
extracts. Administration of C. lanceolata water extracts remarkably prevented the tissue injury such as lipid degeneration,
infiltration of inflammatory cells and necrosis caused by CCly, but those methano! extracts did not affect histopathological
changes of the liver as water extract. The data suggest that intake of C. lanceolata extracts would prevent lipid
accumulation and hepatotoxicity induced by high fat diet and CCl, abministratim, and the water extract of C. lanceolata
is supposed to be more effective than those methanol extract.

Key Words: Carbon tetrachloride (CCly), High fat diet, Hepatotoxicity, Codonopsis lanceolata

gmasterol, oleanolic acid, albigenic acid So] gt (Chung
A =3 etal, 1977). 92 HET 2 EI2Z2NE F7H7IH, &
Szag wegel, B 2 PulolEladge i A

At e 2 AdEEel ddteiel wet 1Ale] o= &EA] o™ (Chung et al, 1988), in vitro “ZEIANIA T
AFE Adshs THER G =2H= VE7F oA "9 cdes FEEo] FUFATE Uehlo] HrtsiEe
HaL, ol w2 ZkF Aol ¥2 F7HHE FAld stk RS HAIAITL ST (Maeng & Park, 1991). 123 &
Adgtaas A, A, FAY £4 T o8 Ay HeiME 8 F ZU2uEd ALY $E BT, #

b

HAGollA G =E2HE @4TNEZD = (Calabr- 4 glella FaAGEEe] 9k 313t Moon, 1984).
ese, 1980), Aol E=2 AL CClLy - B HoEo] AFxe] & ulgbd] B Ao zky dhela] @y AFE-E L gl

g doFe HEHY 7F F40]0) (Recknagel et al, 1973). = TiEo] 2k £49] o) X5 9 2F W XA of
THEDS] SAALAL AR W GFIHF AT JFS v WP FFE A=A AR sk, Aol AWrES
e Ao BT 90} (Campbell et al, 1948) A AF F  2elate] ARG Aol 7 549 Aldshag Folahd
Aol MEt AN EE] YA W 54 Fhel viAE A BN ALHeR gy FEEE FAst 7T &
2 Al Aoz Y4Enh iy S5 gt o o1 ABALS BNEI ZF W AR T TE 24
af d2%E AE5o g} HYol: iterpenoid Al ALEY o] WSS BEEt F5 vlaskiv

3 F2, di4 Sol ERFo] 2121, squalene, spinasterol, sti-

= B A S 2004d 79 7Y ME X gl

FAAR T 20049 119 3% 1. M-

TRAA L ZEE ($9730-852 AR THIA] AW Qe 55,
Agoherin b3 Yast

= J ()
Tel: 054-479-1333, Fax: 054-479-1333 = 8 H 7Yl A Tl
e-mail: hgcho@ikw.ac ke o T B3l AlRR ALt B FEEL F o



gE2 100 goll 10MF2] SRS 7HE 02, 40T 8740
X 4NZ A% 2EHG o] FEAL olmksa ojole

pan
AER AMgEGith HEks FEE

A
& BT PERT 100 gol sl AGLE Thste] 64
1 3~43] FEST DAL B T 40T SN 7
SsEasr:

22 Spraque-DawleyZ9] %3 HHE 1047t 7]

E2lol2 HZAIZ &, HuAlFo] 110210 g & RS

v eutEly o2 Bl & wiEld Beste] 6

F2H AREIGE AFE SR 1812TE fXEIglen, =

2 12217 F7)12 23T APl AMEE 7)Aol
]

i) © 2= casein (Wako Co., Japan), &58&
FdoZe S ﬁ-“i‘ AR B, I A FdeE
= , e=)S AHESIITh

= Ao| 1 MRS Zo|TL [wdE FrIaje] A
oA 1to] %—%%k-"f] 297%7F H %5 S, FA Aol
2}o] W com oil®] FE& Fo] oA
] &@a«] 37%7t Hlx=% FFasivh ZF 2lole] v 3
e nx|Ao]9] 7% 431 keallg diet, FAHA]0l= 3.85
keal/g diet, Z12] 3 A A|"H2]o] o] 739 368 keallg diet7} ¥ =

HEEEL I3 A5 100 g2 UE 015 ¢& Y <A
o ATFFASR I, AFESEAE AF 100 g9 0.12 ml
AR 717 F & 63 RSk

677 AHS3 AZE 12417 BANT & o2 01H] 8
q

2AZNE W NRela, HoEHosrE A5

o &

ok T T2 A AT W9 025 M sucrose AR
BFs AZsta, AYAgeR A-E vy FES 17%
sha FAE SASIT del= AT 100 gB 7 FAR
A3k

T ALPY BAE =3

d2 2] alanine aminotransferase (ALT) 2 aspartate amino-
transferase (AST)2] BA T Reitman®} Frankel®] ®HPH (1957)
o &3ted ZAH kit (Eiken Co)E AHE-8ISATE ALT, AST 7}
Zte) 71498 1.0 miel 84 02 mE H7Fshar 37°Cel|lA ALT
= 308, ASTE 60E7F vkeAj7] & rallAleE 10 mIE 3
7¥8ka 3 505 nmelq EHEE S o2 1 248 o
A ml% Karmen unit (Karmen, 19552 YWERHIT) Alkaline
phosphatase (ALP)2] B4 %= Z3-& Kind-King?] % (1954)

$3.21 (Report of the American Institute,

o] %—8}04 ZA9 kit (Biken Co)E AHE3Ith ALP V1A ¢
Z% 20 mlol FH 005 mE F7ksle] 1583F 37 A Hhg

*l?lﬂ, AN E 20 mIE AB713 O 54 570 nmolA &
F=E A5, €4 1 m7t 37CoAA 3083 | MY p-

nitrophenold A4 A17]= King-Amstrong unit (Tietz, 1959)%
er e,

5_7&_75_ =3

[=]

1A

9 XE

oo
A%
03

2t 22 1 g& 0.15 M sodium chlorideE 47}t 10% =
Aul g ZAG thE, Folch 59 W (19759 F3t4
chloroform: methanol (C:M=2:1) 5o 2 A& F&3}o]
FAALTE At 229 §%2 Frings?t Dunn
4 U (1959 Fshe] C:M FEY 05 mE FEAIT F
it 20 mE Y3 E38te] WA, 2 F 01 mE
?5}04 phosphovaniline €< 50 ml& o 2 4L v, 37C
oA 15EzE 71&61 F Ao BZAIA 540 nmel A 3

N
N
>
o
>,
off
st
HJ
N
fou
e

= 2} 10% neutal buffered form-
o AT g S22+ Bl FAsta, dFEge] g7t

FES BAHOR /A SRR Bt B 2

g gegdos ¥oigh vh, 9] (Lipshaw Model-45)5
o] 83t 4 um FA ZAEHE A2, hematoxylinZ
eosin® 2 FAE & PJ3Hu|A (BH-2, Olympus)o2 #z
FoATh

7. 8AXM

(]
[e]

APHHE SAS BATZIAG o] §ate] AT T B
TEEFHAE BANGD, 7 22be] BIFA) AN F

= WE2 Fig 13 #ok 3+ #
FozZ g g2TEy 54’(1 3] _7}5]91

- 448 -



S Enc
T
0 TW
™
4
b
g 5]
2
g
o}
2 2-
©
[3]
o
14
0 ]

High Fat Medium Fat  Low Fat

Fig. 1. Effect of Codonopsis lanceolata extracts on the relative
liver weight in rats. Each bar is expressed as mean®SD (n=6).
Values followed by the same letter are not significantly different
(P<0.05). C :Control group. T: Carbon tetrachloride treated group.
TW:Carbon tetrachloride+ Codonopsis lanceolata water extract
treated group. TM:Carbon tetrachloride + Codonopsis lanceolata
methanol extract treated group.
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Fig. 3. Effect of Codonopsis lanceolata extracts on the serum
ALP activity in rats. Each bar is expressed as meantSD (n=6).
Values followed by the same letter are not significantly different
(P<0.05). C:Control group. T:Carbon tetrachloride treated group.
TW :Carbon tetrachloride+ Codonopsis lanceolata water extract
treated group. TM:Carbon tetrachloride + Codonopsis lanceolata
methanol extract treated group.
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Fig. 2. Effect of Codonopsis lanceolata extracts on the serum
AST and ALT activities in rats. Each bar is expressed as meant
SD (n=6). Values followed by the same letter are not significantly
different (P<0.05). C: Control group. T:Carbon tetrachloride trea-
ted group. TW :Carbon tetrachloride+ Codonopsis lanceolata water
extract treated group. TM: Carbon tetrachloride + Codonopsis lan-
ceolata methanol extract treated group.
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Fig. 4. Effect of Codonopsis lanceolata extracts on the liver
total lipid in rats. Each bar is expressed as mean®SD (n=6).
Valuess followed by the same letter are not significantly different
(P<0.05). C: Control group. T: Carbon tetrachloride treated group.
TW :Carbon tetrachloride + Codonopsis lanceolata water extract tre-
ated group. TM: Carbon tetrachloride + Codonopsis lanceolata me-
thanol extract treated group.
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Fig. 5. Micrographs of rat liver tissues stained with H & E method. A) Normal: The structure of hepatic lobule was intact. B) High
fat-fed: Some hepatocytes were swollen in central zone. C) CCly+high fat-fed: Centrolobular necrosis was seen in central and mid zones
with infiltration of inflammatory cells and fatty degeneration in peripheral zone. An arrow indicates inflammatory cell. D) CCl,+high fat-fed
with Codonopsis lanceolata water extracts: Hepatic necrosis was rarely found in central zone, however fatty degeneration was seen in mid
zone. E) CCly+high fat-fed with Codonopsis lanceolata methanol extracts: Necrosis and fatty degeneration of hepatocytes was seen in central
and mid zones and infiltration of inflammatory cells in necrotic area. C: central vein, P: portal vein, Scale bar in all figures is 100 pm.
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