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Protective Effects of Geniposide and Extract of Korean Gardeniae Fructus

—On Hepatic Injury Induced by Toxic Drugs in Rats—

Gyung Wan Kim and Myung Hyun Chung
College of Pharmacy, Chosun University, Kwangju 501-759, Korea

Abstract—This study was attempted to investigate the effect of Gardeniae Fructus
on GOT, GPT, Al.p, LDH activities and level of total cholesterol in serum of CCl,
and p-galactosamine intoxicated rats, and bile excretion.

The geniposide and extract caused a remarkable decrease of GPT activities, level of
total cholesterol in serum of CCl, intoxicated rats at EtOH Ex. 300, 500 mg/kg p.o.,
MeOH Ex. and geniposide 100 mg/kg p.o., and GOT, Alp activities were significantly
decreased compared with control group.

It caused a remarkable decrease of GPT, Alp, LDH activities in serum of
p~galactosamine intoxicated rats, and GOT activities was significantly decreased
compared with control group.

The geniposide and extract caused a remarkable increase of bile excretion, when
administration of EtOH extract 500 mg/kg p.o., MeOH extract 100 mg/kg i.d., MeOH
extract 50 mg and geniposide 50 mg/kg i.v. compared with normal-control group.

Keywords—Gardeniae Fructus(Gardenia jasminoides) extract » geniposide » s-GOT -
s-GPT » s-Al.p « s-LDH -« total cholesterol » antihepatotoxic activities « bile excretien
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2 Yand 5202 Tl BEDEERS, WR,
BEH1Y Kimura??, Gainer? Z--2 i cholesterol
LRI, OEETER, 0 2 WEEE
BARE, ERr BREL BUHEE 5 &
7 $gg=ghat 9leh, 43 Chang® 2 alpha
naphthylisothiocyanate® FFrp&E-S A7l 3
Foll Hste] #5F A 9 geniposide ol A AT
RS A% BB S-GOT, S-GPT f5&
HA A LFIHE S g st o] Aburada®™
Z-2. choleretic action A& © 2 geniposide 1000,
2000 mg/kgel KEHHEE AA TS FIEEMAS
HiEstd

EET BTY EEe oS Bty
e Ao EHHES W 9 AESE WA
o] HEFY 50% EtOH™ ~, iridoidA] A £<l
geniposide} crocinA] 4 29l MeOHo 271 315
o) BRI AR 1B e P S &
R2E WRIY .

31 Fef CCl; 9 p-galactosamineo 2 FFrhEE2-
FEA T 2 RS B 33 dEAe
transaminase }EH#:E el GOT, GPT, Alp, LDH
gl total cholesteroES i ttstg oo}, =&
el & B ousE S PR kEetd . A
sted A9 BB, HER 9 BEES s
v A s FEE WESY FREIE FRAEE
A BiaiEs #EE sty ®EsE
uho] o,

@

BEMH R %

HEME—4 Ehol A3 1T (Gardeniae
Fructus, Gardenia jasminoides Ellis, Rubiaceae)
= Wi MO TdE Aoz El #
gt el e AEsiech

el W

(1) 50% EtOH HA—fETHK S 50% EtOH
2 3R sE mEhEst . EmHERE BE
Eamsle] BRjE 25 ulE2 desiccatordl A A Z
StE vk A EEL T 700.0g% 118.64¢
Aot

369

(2) MeOH W A—IEFHAKS ethylether2. 2H
R o skl RiEste) iR 7) 5 MeOH
2 1297 AES HRS WERES &K
o 2% w153 desiccatore] A AZFFT. A&
EEe BT 700.0g% 90.5 8%

(3) Geniposide2| HHAME? —ETHAKS
MeOHz 3 frgimil, RS Rt &

o BT o) & ZF4ol MEVARECHY
AUy e KEE oA T BEE
23}m, o] F=9¢] EtOAcE 6H REMMS:

o KBS dxn o]E 2-BuOH= 6[H 8k
BuOHe) ~5 3%t
BuOHel -2 thA CHCL-MeOH(7 1 1) 8K

o7 T TEs A A sk, CHClL-MeOH
5.9 WEZEse] BEBHRE A9, o MK
- silica gel chromatographyof Al CHCl;-MeOH
(85 :15) = EfFdstd CHCl;-MeOH {ractiong-
¢z o] & EtOHoA FfEHstel mp 163.5~
164°9) EEAHKSS vk (Scheme D).
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Scheme I. The isolation of geniposide from Gardeniae Fructus
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e HiE-e Kind-Kingike] 9}3}¢] 570 nme
A1, LDH(lactic acid dehydrogenase) i&#kpES]
WEL SLBEE diaphorasedhe] 2]3le] 560 nm
o Al BHEE WEshe o

mniEH2] total cholesterol{& 2] Hi5E —Enzyme
HEE 500 nmel A WMHES WS AT

2o wE, FE2 ¥ BEES FE—37
<] BE, FEE ¥ BERES normalf, CClL 2
p-galactosamine® ¥ A7] controlff, CCl, =
AR BEE, p-galactosamine 9 U SEEEL O
2 o] BRiEse] REEStE

" B & 2

CCL gl nixls ¥&

(1) S-GOT FimEoy =
CCLE A=A S BETE MF+R
o] GOTH el w2 #RE E%H (normal) &
20,534, 22 unite] =, CCLE mhiEA 7 BB
(contro) &} A &= Bk g CCl, #5883 20, 4R,
6H ol  zk7k 200.3-55.12(876.83%), 107.5
4,21 (424.39%), 107.045.32(421. 95%) & =
A EFE G ool CCLE A 7] 4] EtOH
A= 300, 500mg/kge] A 300 mg/kg By
100. 5=4. 82(55. 49%),  88.573.20(21.39%) ©]
31, 500 mg/kg Y 147.046.5(29.62%),
71,023, 40(41. 95%) = WWEES) s 54
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A9A GOTS k5ol = glori, MeOH o
2 100 mg/kg ¥¢EAE 103, 344, 28(53. 39%),
83.5-+4.22(27.59%),  88.074:2.10(21.97%) ¢l
w], geniposide 100 mg/kg #ELE  111.736. 42
(49.26%), 75.575.21(36.78%), 84.0+3.20
(26.59%) 24 HIREFS} HEEH F94 304
GOTe] L5tol im= $iet(Table D).

(2) S-GPT EiEM nixle ®E—-IFE
CCLz rhiA I A RRE BT T miFhe
GPTHlo] vlA = #HiRe EEFS 38.042.20
unite] = CCL 2 $3A 7 HEF e #AH
2 CCl, #8143 20, 4H, 65 3o #474 176.5
-+6.25(364. 47%), 66.08.40(73.68%, 63.0
+5.32(65.79%) & A kH5 gk ols) CCly
7 FFA7EA, EtOH g2 300 mg/kg #¥H
= 63.53:4.22(81.59%), 48.53.25(62.50%),
46.0-3. 42(68. 0%) ©] 2, 500 mg/kg HEE 71.7
~+3.45(75.63%), 46.0-54,30(71.43%), 52.0
41.52(44.0%) = HRREA Ed = A A
GPTY E&Fol Masigler], MeOH <~ 100
mg/kg FrHE 47.0+5.20(93.50%), 49.0::2.30
(60.719), 51.5744.32(46.0%)°] =, geniposide
100 mg/kg #¥EAE  52.742,40(89.35%), 57.0
+3.52(32.14%), 56.512.30(26.0%) 24 ¥H
By e 9 2AARES EATA, 4,6HA
JgEe- w9 A GPTS LkFo] M=
(Table 11).

Table I. Effects of geniposide and Gardeniae Fructus extract on S-GOT activity in rats intoxicated

by CCli(Karmen units)

Time course of serum GOT activity

Treatment (mg/li?gsep,o_) g?ﬁl&’fs ) ’ PP
Normal — 6 20. 544, 22¢ — -
Control(CCly) — 6 200. 34-5. 12 107. 514.21 107.0£5. 32
EtOH Ex. 300 6 100. 54, 82 102. 024, 20 88,53, 20*
EtOH Ex. 500 6 147. 0£6, 50% 96. 022, 30 71.0:3. 40*
MeOH Ex. 100 6 103, 344, 28%* 83,54, 22% 88.0x2, 10*
Geniposide 160 6 111. 746, 42* 75. 545, 21% 84,03, 20*

“Mean:tstandard error, Normal; water 1ml/head p.o.
Control; CCls: olive 0il(1:1) 1ml/kg s.c.(for 2 days)
Method; Reitman~Frankel, Reagent Kit; Eiken Chemical Co.

Statistical significance; *p<{0.05, **p< 0,01
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Table II, Effects of geniposide and Gardeniae Fructus extract on S-GPT activity in rats(Karmen units)

Time course of serum GPT activity

Treatment (mg/ll)i;s;o.) aigﬁ;z&fs
Normal - 6
Control(CCl,) — 6
EtOH Ex. 300 6
EtOH Ex. 500 6
MeOH Ex. 100 6
Geniposide 100 6

2 4 6(days)
38.0+2.20 — —
176,56, 25 66. 0==8. 40 63.045.32
63. 5t 4, 22%% 48,53, 25% 46,03, 42*
71,73, d5%% 46, 04, 80% 52.04:1.52%
47.0-E5, 20%% 49, 02, 30% 51.53:4, 32%
52, 742, 40%* 57.0-£38. 52* 56. 52, 30%

® Meanz:standard error, Normal; water 1ml/bead p.o.
Control; CCls: olive oil(1:1) 1mi/kg s.c.(for 2 days)
Method; Retiman-Frankel, Reagent Kit; Eiken Chemical Co.

Statistical significance; *p<(0.05, **p<0.01

(3) muiEch tatal cholesterol X0 nixj=
RS CCLE dfFAsdA Rps wRE

SHE Mo total cholesteroldof v X & R
= FEERL 47.943. 25 mg/dlel = CCLE Wi

A7 HER A B 2 CCL #IRT 2, 4, 6
HFo 22F 125.545.30(161.73%), 98.576.25

(105.53%), 97.6-+4.32(103.54%) 2 34 L5

Bk oo CCLE wHh&EA A EtOH ol ~
300 mg/kg #FHLE 61.342.22(82.85%) 65.7+

3.02(64.92%), 62.14-2.20(71. 15%) ]z
g2 500 mg/kg #HE  61.3:3.24(82.85%),
53.07:3.23(90. 02%),  53.2-53.22(89. 43%) =
BIRRER) oF B A A cholesterold] |
Fo] M=l A om, MeOHY = 100 mg/kg #5

EtOH

51,4722, 20(95. 55%), 49. 9-4.20(100. 09%),
53. 3--4. 21 (89.33%) 0] =}, geniposide 100 mg/kg
Prol 56, 84-3.35(88.39%), 56.8-22. 30(82.51
%), 52.0--2.20(91.84%) 2A HERS Y
o 2, 4, 684 JE =¥ AATA
9] k&ol idE= girh(Table 1D,

(4) S-Alp FiEEH niXes ¥E2AE
CCLz rhEA 7N RAre BHETF mFFe
AlpHe] vlA = #MBEE EEHFS 52.044.20
Clz diA sl SRS A e AR
Bigl 2, 4, 6F RO} 7k 222,5:+10.22(327.88
%), 128.05.45(146. 15%), 110.5774.32(112. 5

cholesterol

unite] 32

%) & aA LR old CCLz wRAIY
A EtOH« 2 300 mg/kg #EE 163,646, 40

Table III. Effects of geniposide and Gardeniae Fructus extract on total cholesterol levels in rats

intoxicated by CCli(mg/dl)

Treatment (mg?};};ep‘o,) aNn?ﬁ:lfs
Normal - 6
Control (CCly) — 6
EtOH Ex. 300 6
EtOH Ex. 500 6
MeOH Ex. 100 6
Geniposide 100 6

Time course of T-cholesterol levels

2 4 6(days)
47,943, 25 - -
125,54:5.30 98,5£6.25 97, 64. 32
61, 342, 22%% 65.743.02* 62. 1422, 20%
61. 33, 24%* 53. 03, 23%* 53, 223, 22%*
51. 442, 20%* 47, 94, 20%* 53, 324, 21%*
56, 843, 35%* 56. 812, 30%* 52. 0322, 0**

# Mean=standard error, Normal; water 1 ml/head p o.

Control; CCly, 1ml/kg s.c.(for 2 days)

Method; enzymatic, Reagent Kit; Eiken Chemical Co.

Statistical significance; *p<{0.05, *¥*p<0, 01
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Table IV, Effects of geniposide and Gardeniae Fructus extract on S-Alp act1v1ty in rats intoxicated

by CCl(King-Armstrong units)

Time course of S-Al.p activities

Treatment (mgﬁ«:ogs ep. c.) i?ﬁg{fs 9 4 6(days)
Normal ) — 6 52.0% 4,20 — —
Control(CCly) — 6 222.51+10.22 128. 05, 45 110.5+4. 32
EtOH Ex. 300 6 168. 6% 6. 40% 110. 224,24 91, 3x3. 60*
EtOH Ex. 500 6 149, 8- 5.25% 84,243, 25*% 90. 244, 25*
MeOH Ex. 100 6 91.24 4,20%*% 95, 51-4, 50* 106. 3+5.12
Geniposide 100 6 130.8% 5.22% 89. 545, 22% 112.8+4.32
#Mean+standard error, Normal; water 1 ml/head p.o.

Control; CCly, 1ml/kg s.c.(for 2 days)

Method; kind-king, Reagent Kit; Eiken Chemical Co.

Statistical Significance; *p<(0. 05, **p<{0.01
(81.58%), 91.3743.60(32.82%) 0.2 2H, 6H  CCLz HEA7AA AHE BALT fiEDhe
Aol HENA BWEES HErd=E, #94 I LDH{EC =l #&Es E¥FEY Ev 1110.5
Al Alps} EFo]l Mflsller] EtOH9 A 500  +25. 12unite] = CCLE AiA 7 HREEY Ex
mg/kg¥yf= 149, 84-5.25(42.64%), 84.27:3.25  BURHEEL 2, 4, 603 7%2% 2057.2735.0
(57.63%), 90.27-4.25(34.70%) = HBEHES  (85.25%), 1488.5:+36.09(34.04%), 1233,

Hwcshe] SolA glA kAol =g 2=
i MeOHe = 100 mg/kg ##8l=  91.24-4.20
(77.01%), 95.54.50(42.76%) o] =, geniposide
100 mg/kg#BiE 130,85, 22(53.78%), 89.5
5, 22(59.66%), 122. 8+ 4. 32& HRRFHES K
8 of, 454 BEs g7 Alps
L5Fo] =] %E}(Table 1v>.

(5) S-LDH &itEd mixle #R: 33E

4+26.05(11.05%) & 20, 4H%
AdA EHEHAT

ole] CCLE A7

fizE A 2l

1219.0222. 32
500

1493. 54-18. 23(59. 54% )

‘E’ '{T'O ’lé M}ﬂ

EtOH a2 300 mg/kg $2E1:

(88.54%), 1399.0421.22(23.68%)°} =
mg/kg HEIAE

1248. 5419, 30(63. 40%) =, CCl, ¥EERefEst
o BERsES 2, 484 @i

LDHS LEFo] MH=AN

21 68AE

s
3%

Table V. Effects of geniposide and Gardeniae Fructus extract on S-LDH activity in rats intoxicated

by CCly(Wroblewski units)

T Dose No. of Time course of S-LDH activity
reatment (mg/kg p.0.) animals 9 4 6(days)
Normal - 6 1110. 5%25, 12¢ — —
Control(CCly) — 6 2057, 235, 02 1488, 5436, 09 1233.2425.05
EtOH Ex. 300 6 1219. 022, 32%% 1399, 0421, 22% 1254, 3420.15
EtOH Ex. 500 6 1493, 5+18. 23% 1248, 5319, 30% 1275.2423.02
MeOH Ex. 100 6 1382.3+20.40%* 1338, 34:31. 35 1348. 0:£22. 06
Geniposide 100 6 1353. 5426, 30 1285, 54220, 22% 1360. 2421, 3

2)Mean-+standard error, Normal; water 1 ml/head p.o.

Control; CCly, 1 ml/kg s.c.(for 2 days)

Method; diaphorase, Reagent Kit (Eiken Chemical Co.)

Statistical significance; *p<{0.05, **p<0.01
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of ¢loivh. MeOHda 2~ 100 mg/kg 5] A &
1382.3-20. 40(71.29%), 1338.3431.35(39.74
%)el s, geniposide 100 mg/kg #HiE 1353.5
+-36.30(74.33%), 1285.5-+20.22(53.70%) &,
2BA = A 4EAT RAUA RH
=l Aok (Table V).

p-Galactosamine thgEd O|X= Q&

g3l RAEE 48R BWEPEA o-galactosa-
mineo 2 A7 F 4] mEpe GOT, GPT,
Allp, LDH 2 total cholesterolfiie] v]H & =
I oheat g

(1) S-GOT EEE niXle HE—FS &5
SR A 3HA = BEAZ EER Normal) o] E
= 092.0-%5. 22 unite] & op-galactosamine o & 1
A7 R (Controh) 9] v 205.0:%6.3
(122.83%) 2 = EFAS Arh. olo] B
o EtOH® 2~ 300, 500 mg/kg #folA] Z7
170.575. 40(30.97%), 167.374-4.25(33.63%).
MeOH @l 2~ 100 mg/kg ##o 4] 131.2245.30
(65. 40%), geniposide 100 mg/kg #rEaolA 170.0
+4.35(80.97%) 2, v-galactosamine g5+ 9
HRET sl =25 59494 GOTe k
Fol = v} (Table vI).

(2) S-GPT FfgEM NixlE KBR—EHEFEY
fi= 31.3-43.21 unite] = »-galactosamine o &
REEA T BREREY (BT 144.514.62(265.82%)
2 2A LRSS od ARHHETEe 2 EtOH
A2~ 300, 500 mg/kg FrHle) A 27 90. 243,20

Kor, J. Pharmacogn.

(51.99), 53.5-2.15(87. 14%), MeOH a2
100 mg/kg $yELol Al 73.5::3. 22(67.62%), geni-
poside 100 mg/kg FHe} A 79. 5+3. 50(61. 90%)
2 p-galactosamine BE-F-of o] BWRWBEA s}

of E% AAA GPTY LHFo ME=HRAF
(Table vI).
(3) S-Alp FEEN D= RR—-EFE

g fE 92.574-4.20unite] 32 p-galactosamine—
Control ££9] &% 167.2-55.30(80.80%) 2.8 =L
A LRSET. old REHEEFEoE EtOHI 2~
300, 500 mg/kg ¥l A 2h2t 116.24-4.32(68. 27
%), 86.8-4.18(107.56%), MeOH &) 2 100 mg/
kg #Hiol A 74.5:£5.10(124. 03%),
100 mg/kg  FFELSN Al 97. 244, 50(93. 64%) =
p~galactosamine-Control#Es} 3l =2F &
A Alpe) LFe) s v (Table V).
(4) S-LDH F#EN nxls BRE—-EEH
fHE=  114.7410. 20 unito] =
Controlf£] {HY: 1460.13-12.50(30.99%) 2 <
7+ BRI olo] REHZERFoZ EtOHY
2= 300, 500mg/kg #¥8E 27 1181 510,10
(80.66%), 1042.1713.22(121.02%) MeOH
2 100 mg/kg #FEA 4] 1177, 58, 33(81. 82%)
# p-galactosamine-ControlEf=} sl & A
A LDHY  R&H-o] #iH=l 8o, geniposide
100 mg/kg #1344, 3114, 20(33.33%) 2 &
249 A LDHE k5ol =] vt (Table VD).
(5) miEdr total cholesterol &0} 0OjX|=

geniposide

p~galactosamine~

Table VI. Effcets of geniposide and Gardeniae Fructus extract on S-GOT, S-GPT, S-Alp, S-LDH
activity and total cholesterol level in rats intoxicated by p-galactosamine
Dose

- No. of GOT GPT Alp 1LDH T-Cho.

Treatment  (me/ke  amin© KU KUY (KAL)  (WU)  (mg/dD)
Normal — 6 92. 04:=5. 227 .343.21 92.5-54.20 1114.7410.20 60.5%4,26
Control - 6 205.06.32  144,5--4.62% 167.2:55.30  1460.1+£12.50 28, 442.50
EtOH Ex. 300 6 170. 55, 40* . 23.20% 116,244, 32%% 1181, 510, 10%F 23,023, 24
EtOH Ex. 500 6 167. 34, 25%. 52, 15%F 86, 84, 18%% 1042, 1213, 22%¢ 31, 142,02
MeOH Ex. 100 6 131, 25, 30%* 53, 22%F 74 545, 10%F 1177. 54 8, 33%* 23,143.23
Geniposide 100 6 170, 4%4. 35% . 548.50% 7. 2-k4, 50** 1344, 3114, 20%F 26.0+2.20

2 Meanzstandard error, Normal; water 1 ml/head p.o.
Control; p-galactosamine treated group 300 mg/kg i.p. .
Sample dose; administration of 2 times a day, mg/kg/for 4 days, p.o.

Statistical significance; *p<C0, 05, **<0.01
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HBE—FEHY] EE  60.514. 26 mg/dlojx
p-galactosamine-Controlf£e] {HE 28.4%2.5%
aA EFH A oA Bk EtOHe] 2 300,
500 mg/kg #HAME A7 23.043.24, 311
49.02, MeOH ol &~ 100 mg/kg Fofol A 23.1
+4-3.23, geniposide 100mg/kg FoJo4 26,0
+9.200.2 Tk BEAE cholesterol {iir}
Normalff T2 =% @484 ETFIoz
&Y Ezrt gl (Table VI).

HETI“%}M\{’FH%O{I ojXl= Gt

223 EtOH o] ~, MeOH ¢ &~ geniposide 3 1,
Brgssy ursodesoxycholic acid(UDCA) &) #Hilo]
glo} A BokHyERTS JETel BRI (3045) ¢
FHES SRS I~6RRS ISR H kel
o8y HEEE 428> Table VIS 2o,

(1) EtOH Al A2 FRElEA—AEERAKE 4
g3 Normal-Control T FiEIAEIES S ByWLS
I~3sfe] 97, 62~102.38% 0] 3L 4~5Mfiijel A]
= 95.24~100.0%°] ek ool Heke] LEtOll
]~ 300mg/kg i.d. FEF 1I~SiEhHe] Al 4=
102.78~110. 190/Cﬂ kKt
125.0%2 <7k =i =9er EtOH 92 5oy

\\

4~5R el A= 116. 67~
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(2) MeOH 4A9| FipgtEA—MeOH & £ 100
mg/kg id. fHEE 13RIl AE 93,75~
128.13%%] 3 4~5Ffol A& 131. 25~133.33%
Bns o ovd, MeOH o = 50 mg/kg iv. $#5
3"& 1~3EfEe] A= 131.03~141.38%°] 2, 4~5

1ol Al = 122, 41~124, 14% = Normal-Control
le&} Hi g AR A mHEe] BmE A

(3) Geniposide2] FIf&{EA—Geniposide 100
mg/kg i.d. EEIT  1~3FHEN A 116,67~
117.71% % otz #insl9les]  geniposide 50
mg/kg i.v. #HEAE  1~3BEHC] 12167~

33.9%9%, 4~5B:ffel A= 130.0~131.67%E
Normal-Controlfg e} FrEgsled HEMEIA WH
Tkl Hinsl s et

(4) Ursodesoxycholic acidS| HimirB—
UDCA 100 mg/kg i.d. RS 1~3FEAA &=
110, 0~134. 0% 2 4~5FFREe] x%% 132. 0~

5. 0% 5 Normal-Controlffio} H¥isie] HES
OJ/H FriREaprRa) ’“jJE*'Q’ &F4=7F /v]\%q\‘ﬂ'

Do) FUEERY #8% %aT o EOH 9

22 500 mg/kg 1.4.9¢ MVOH@/_\ 100 mg/kg i.d.

oo mg/ke 1v.,

=y 3 geniposide 50 mg/kg i.v. #H
mg/kg i.d. EHEF NSB\j:ﬁaEM,/H{— 110. 87~ 1= Normal-Controlffie} fr#relel zbzk 135, 25~
198.26%, 4~5EERe] A= 135.25~141.30%3L  14).30%, 1381.25~133.33%. 131.03~141.38%
Normal-Control {52} EM AL B Y 130.0~133.33%9) MHEENE HEER
Fo| Him= S+ UDCAZHel A vEhd 132.0~136.0%9)
Table VIIL Effects of gempostde and Gardeniae Fructus extract on bile ﬂow in rats
e et | - a) T o
Treatment (ggjig) Route ‘t‘rux_qi{ge of bile flow(hr)
= 1 2 3 4 5
Normal .
Control — 1.d. 102.383.5% 100,004 4.2  67.62=3.7  95.24%3.0  10C.00%2.0
EtOH Ex. 300 id. 102.78%£5.2  106.48:.5.7  110.19=4.1 116.67x4.8 125.00%5.1%
EtOH Ex. 500 id. 110.87:£6.3  110.57:47.2  128,26+5.4% 141,308,517 135. 256, 6%
MeOH Ex. 100 id. 93,754.2 107.294:5.4  128,13=6.5% 133.33£5.2% 131.25%4.5%
MeOH Ex. 50 Lv. 39,6615 7% 131,084, 8% 141.38=5.5% 122,414, 3% 124 14746, 3F
Geniposide 160 id. 110.42+5.8 11563552  116.67=4.4 116.67£4.0 117.71+4.0
Geniposide 50 iv.  12L67%4.4% 133.8326.2%  130.00-£5.0% 131.67%5.2% 130.00%3. 5%
UDCA 100 id. 134.00£3.5% 110,00%5.4 134,006, 2% 136.00%6. 0% 132.00:-4.2%

Values are Mean=S8.E., Number of rats; 6
a) Percentage of the values to-30-0 min.

Normal control; 0.9% saline 1 ml/head, i.d., 0.5ml/head i.v.
UDCA; ursodesoxycholic acid(kp.), Statistical significance; *p< 0. 05
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Table VIII-1. Effects of geniposide and Gardeniae Fructus extract on body, liver and spleen
weight of rats intoxicated by CCl,(admini. of sample, after 2 days)

Treatment (mg/]?{zsep 0 al\;ﬁm Z{s Body(geight Liver Weég%(mg b?glsen weight
Normal — 6 220, 248.5% 4,01£0. 12 0.3240.02
Control(CC,) — 6 216.67+7.0 4.884:0. 14* 0. 4440, 02*
EtOH Ex. 300 6 210. 4x+4.5 4,31%0. 17% 0. 4120. 01*
EtOH Ex. 500 6 203.33+9.0 4,65+0. 15% 0.484:0.02
MeOH Ex. 100 6 210. 5x£9.0 4,370, 13 0.4740.08
Geniposide 100 6

206. 67:+5.2 4,590, 12% 0.4230.01

Body weight, before the adminstration of sample; 220~230.0¢
D Mean=standard error, Statistical significance; *p<{0. 05

Table VIII-2, Effects of geniposide and Gardeniae Fructus extract on body, liver and spleen
weight of rats intoxicated by CCli(admini. of sample, after 4 days)

Treatment (mg%{cgcp.oj Eli%:ﬂgxfs Body( Seight Liver wei(gg%tmog b&jagvlgen weight
Normal — 6 220, 2£8.5% 4,010,312 0.324:0.02
Control(CClLy) - 6 207.5+7.5 4, 48740, 15% 0.50-0. 03*
EtOH Ex. 300 6 225.020. 4 4, 3840, 16 0. 43:0. 03
EtOB Ex. 500 0 220.0%5.3 4,300, 22% 0.52:+0.01
MeOH Ex. 100 6 210,2%6.3 4, 2640, 26 0.58+0.03
Geniposide 100 6 220.8%5.2 5,050, 18 0.504:0. 02

Body weght, before the admin. of sample: 220~230.0¢g
Statistical significance; *p<{0. 05

Table VIII-3. Effects of geniposide and Gardeniae Fructus extract on body, liver and spleen
weight of rats intoxicated by CCly(admini. of sample, after 6 days)

. Dose No. of Body x;;ei_ght 7 Li;*er weight Spleen weight
Treatment (mg/kg p.o.) animals (g) (g/100g b.w.)
Normal - G 220,28, 5% 4,01%0.12 0.32:£0.02
Control{CCly) -— 6 225.21+9.2 4,75%0. 25% 0.530. 03*
EtOH Ex. 300 6 265,047.3 4,76£0.23 0.5120.02
EtOH Ex. 500 6 205. 446.5 4,280, 15* 0.520. 01
MeOH Ex. 100 6 245.547.2 4,340, 18* 0.450. 04
Geniposide 100 6 212.515.4 4,550, 23% 0.47£0.02

Body weight, before the agl;lin of sample; Control G.; 240%5.0¢g, EtCH 300 mg G.; 260%5.0g,
EtOH 500mg, G.; 210%x5.0g, MeCH 100 mg, G.; 250%5.0¢g, Geniposide 100 mg, G.; 22025, 0g,
Statistical significance; *p<{0.05, **p<0.01

R B MR BES I olghet. olol CCLE wHFA7 =z B 2H
o #E, WEE ¥ BEES 2t o WET HRERS BE 216.6717.0g¢] o
(1) CCLpgl nixle YE—EHFS BE 3o HERES 4.8840.14g/100g bw., BER

220.27:8.5ge] Al FFEELS 4.01:0.12g/ & 0.44::0.03g/100g b.w.2 EFFA HET
100g b.ow.olz BEEEL 0.32--0.02g/100g bow. = 7b7+ 21609, 37.50%7F =k oldl
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CClL¢} EtOHA & 300 mg/kg #HERJA= BE
210. 4124, 5 goll W 3te] HERLS 4.31420.17g/
100g b.w., 500 mg/kg #¥ERel A HEE 203,33
+9.0gf et HEELS 4.65-£0.158/1002
b.w., MeOH & 100 mg/kg #yBio] A BT 210.5
+9.0get Wt} FFEEL 4.3710.13g/100 g
b.w.,o] = geniposide 100 mg/kg #rElol A g
206.6745.2 goll H3te] FEE 4.59+0.12g/
100 g b.w.2 CClL-¥fE5e] HEES HiEg)
Z}7Z} 65.52%, 26.44%, 58.62% L 33.33%9
HEEUE e ey o (Table VIII-1).
FREHRR 40 3ol g A &= Controlfg 2
B 207575 g0l HHeted FFEE 4.4810.15g/
100g bow., BEES 0.50+0.03g/100g b.w. 5
EERS s 24 11.72%, 56.25%7) i
= girl. oo CClLel EtOHe] ~ 300 mg/kg #
oA FFER-S 4.38+0.16g/100g bow., 500
mg/kg HFHEA A FEES 4.30250.22g/100g
b.w., M:OH ol 2 100 mg/kg #HHo A FHEES
4.36--0.26 3/100 g b.w.2 MRS Hardw
72k 21.279%, 38.3%, 25.53%% HEM I
A5 ekl o} (Table VIII-2).
AEHER 683 el A Control FE-e B
225.2709.2gell H3pe] FFEE 4.7530.25g/
100 g bow., JEREL 0.5320.03g/100g b.w. 2
Normal #3} [biErda) 27 18.45%, 65.63%7}F
#insl vk, ole] CCL EtOH o] ~ 500 mg/kg
] A= FTEES 4.2840.152/100g b.w.,
MeOH =t~ 100 mg/kg AN = RFEES

oo/
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4.34-40.18g/100 g b.w., geniposide 100 mg/kg
BE] A FFEES 4.5540.23g/100g b.w.2 %
BiEe wErge 24 63.51%, 55.41%, 2
27.03%%) HEH & BdE vt =3
pRE RS ke MeOH o] £ 100 mg/kg #dl
A BEE 0.4540.04g/100 g b.w., geniposide
BrBlol A EEE 0.47+£0.02g/100g bw.E
27b 38.00%S 28.57%7¢ WAH UL HEin
5 EmEEY Wl ¥z 9] idcH(Table
VII-3).

(2) p-Galactosamine HiEM 0|xX[= F&k—
EHERES BEEE 207.547.3g0] Wished FEE
£ 4,034+0.132/100g bow.olm HEEE 0.32
-+0.01 2/100 g b.w.o] ¢ v}, p-galactosamineo &
thigAl 7l WEERS #E 197.5+48. 220 3o
FFERS 3.5140.22g/100g bw., HEES
0.4040.02g/100g bw.Z FEEs HEdg
FrEsEe 14.81%7 HAsls BEEE 25.0%
7 #Eipsl gk, wela p-galactosamines}t EtOH
ol 2~ 300 mg/kg HHiloll A = #5E 180, 2£6. 5 g°l
3o FFEE 4.031:0.25g/100g bow., BREE
0.36-+0.02¢g/100g bw.2 wzd3 HEE
FEES 100% Einslgler, HESS 50.0%
7} WAE gtk 500 mg/kg AN E FEES
4.52+0.21g/100g bow., BEES 0.3510.03
2/100g b.w.2 ¥R HESIY FEEZ
194.23% ¥Emsl g or HEES 62.5% EIH
sith. =3 MeOH o~ 100 mg/kg $ el A HF
WHELS 3.8840.30g/100g bow., BEES 0.33

rlo

Table IX. Effects of geniposide and Gardeniae Fructus extract on body, liver and spleen
weight of rats intoxicated by p-galactosamine(admini. of sample, after 1 day)

Treatment (mg/zzsep.o.) alr\lfion.laolfs Body(gvj"eight Liver Weéglltoog b.S‘}:}%en weight
Normal — 6 207.5:47. 3% 4,03240.13 0.3220. 01
Control
(o-galactosamine) — 6 197.5:48.2 3.51%+0.22 0.40%0.02
EtOH Ex. 300 6 180. 26,5 4,030, 25%* 0.36%0. 02*
EtOH Ex. 500 6 180.1+5. 4 4,527+0. 21* 0. 350, 03*
MeOH Ex. 100 6 207.5%7.2 3. 8840, 30%* 0.33+0. 01**
Geniposide 100 6 195.0+5. 6 4,020, 22%* 0. 3240, 02%*

Body weight, before the admnistration of sample; 200.0+5.0g
2 Mean-tstandard error, Statistical significance; *p<(0.05, **p<C0. 01,
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4:0.01 g/100 g b.w.2 ¥RFA KEstd FE
e 71.15% Eins ey MERE 87.50%7
B R

Geniposide 100 mg/kg A= FEES
98.45%7% #EinsElgz BMEES 100% B
o EERERZ EEINAT. = RApe REs
p-galactosamine A elo] A FWAH FEES §A
A BinA A e, #ins MERES A
A 7 B (Table 1X).

BT MEARERV AL fgEez H5H3E
IOREMBYS HEERS BEISRT =%
FRERZEE RS G = FIIE WRIEMERC EFI
S EREAT AL BB BAREME BTE
FiEo g Argdtgor FEERY ERAE ¢
A ukel] BERE, 4EHIS ol o] EREES AT
3 B2 Agolvh. R i A 3145 CCLE
FA7| 2 BT 2= 9 geniposideds RIS 2
A s GOTE: 5k EtOH Ex. 300 mg/kg
p.o. #HE CCl~Controls Hoggdhd 21.39
~55.49%, 500 mg/kg BT 12.72~41.95%,
MeOH Ex. 100 mg/kg el A= 21, 97~53. 39
%, geniposide 100 mg/kg FrElef A= 26,59~
49.26%7F 7 25 HEME(<0.05) A LA
o] #s=] o F. S-GPT{Eel v A & #F+ CCly-
Controlfio} H#sste] EtOH Ex. 300 mg/kg p.o.
FPEAYE 62.5~81.59%, 500 mg/kg FHA A
44, 0~75.63%, MeOH Ex. 100mg/kg #H+=
46.0~93.5% 2 geniposide 100 mg/kg FEl]
A 26.0~89.35%7F A7 2RAE |AA
(p<<0.01) 4, 6AA = FHEEE<0.02)3A L
Fol M= Sk

Total cholesterolffiell ® A& ZFEE CCl-
ControlF=+ Hiwsle]l EtOH Ex. 300 mg/kg #
Holl A 64.92~82.85%, 500 mg/kg #He] A
82.85~90. 02%, MeOH Ex. 100 mg/kg ##=
89. 33~100.09% ¢ geniposide 100 mg/kg #¥H
of 4 82.51~91.84% 7} 242} 2, 4, 6HA BF
#HA8A (p<0.01) EFol M= S-Alp
el vl1A & Fpe CCl-Controli-t H#stS

Fol MEl=e AT EHERE

Kor, J. Pharmacogn.

EtOH Ex. 500 mg/kg $5io] 4 34.7~57.63%,
MeOH Ex. 100mg/kg &= 28, 4B
42.73~77.01%, geniposide 100mgz kg £¥Hl=
20, 4H#A ) 50.66~53.78%7} 27 FEM: 9L
A (p<0.05) LFo} #EE vy S-LDHfEe) =)
A= s CCl-ControlFs Huisid] HE
2H, 4HAso] EtOH Ex. 300 mg/kg £#H0A &
85.54%, 23.68%, 500 mg/kg #HLe] A= 59.
%, 63.49%, MeOH Ex. 100 mg/kg #5ie] A
71.29%, 39.81% 3 geniposide 100 mz kg F
o] A= 74.33%, 53.84%7F A7 2EEE 4A
B2 (p<C0. 01), 4RAE FHEMENA (2<0.05)
bl HHlE A

bS] FERE GAEEYy CCLFEA AT
StpiErEle] = S-GOT, S-GPT. S-Alp,
S-LDH g CCly~
ControlF 3 N« 2% HEHK -+ A
A LEIEERE e o

wel #Fe FEE BESE A p-gsiac

|
04
=

T

total cholesteral{ge] 5 <

togam-

inec g A7l & A3 miEds COTES
p-galactosamine-Control ¥3 &S  EtOH

Ex. 300~500 mg/kg p.o. el A 27 10, 97%,
33.63%, MeOH Ex. 100 mg/kg ££8e = 65.49
9%, geniposide 100 mg/kg ol =0.97%7t
LR s ol 2% AEEYE <) OFE
wEE Mtk S-GPTMHEe =8 #Re

p—galactosamine-Contral{f ¢} pr#ested L:OH Ex.

1

300, 500 mg/kg A Zzp 51007, 87014
9%, MeOH Ex. 100mg/kg 8ol 07.62%
geniposide 100 mg/kg FHel 4] 61.9% - L#ol
E(E o] =F @A s (p<0.01) TEERE

vEg o, S-AlpfiEel wlAE #5= EtOH

Ex. 200, 500mg/kg 3B} A A 0.27%,
107.56%, MeOH Ex. 100 mg/kg FriRo ~ 124,03

9%, geniposide 100 mg/kg #Hel A

-

%2

12

64%7
bR mF fASA (p<0.01) TEERE
2 ek 28z S-LDHfEe =A< 2R
p-galactosamine-Control =} #) .3ted E:OH Ex.
300, 500 mg/kg BLER] A 27k 80.66%, 121.02
%, MeOH Ex. 100 mg/kg #8i+= 81.82%7}F k
vhebd o
geniposide 100 mg/kg #8e] Qo] A= 33.53%
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g FEEIT EEIFBEE vEEd o
24 IiEHS] total cholesterol o] # 3l
p-galactosamine?] =324 994 EEMERT &
A ETs RS Z6 F
o] #e] delA = =F% ControlffE 724
QA BHEA R EFE
PAES #EE E4#4ady] p-galactosamine
Figgel o3 HEHEY Ffe Controli-a} H;
3t S-GPT, S-Alp, S-LDH{HE] glo]lAd= =
- ‘337% %}’“ J:i?%?;%—i'éioi iEs 9o S-GOT
PR E el o
TIERY BEERA
29 EH il E Normal-
& EtOH Ex. 500 mg/kg i.d.
< 2, 4, SHEfl A 7t 28.26
: : MeOH Ex. 100 mg/kg i.d.
il A ZREEE 2, 4, SHEHel Al Z7F 28,13
%, 33.33%, 01_4 BREELE S IN®
‘/‘rr/:i 1, MeOH Ex. 50 mg/kg iv.
1. 2, 3, 4, SReRmle 22t
41.38%, 22.41% % 24.14%
2R E dE L 28]

3 geniposide S0 mgz kg i.v. #HH

p-galactosamine

Aol A=
1, 2, 3, 4, === 77 21.67%, 33.33%,
30.0%, 31. 6‘2. 20.0%9 FEMES T SU8E
2 Vel o, — =1y EtOH Ex. 300 mg/kg

i.d. #Hi9l geniposide 100 mg/kg i.d. #Hie] gl
A E FurH o2 =3 FEHGE S
,% 01%7}_ o]oh;} “‘4‘
Y EH}_%E%Q_W rsodzsoxycholic acid 100 mg/kg
1 :, Sfffulel 242 34.0%,
10.0%, 34.0%, 36.9%, 32.0%9 HibEng
T AT Ll #RE A EEYY EtOH
Ex. 500 mg/kg i.d., MeOH Ex. 100mg/i.d.,
MeOH Ex. 50 mqlkg iv. $¥BL 2 geniposide 50
mg/kg i.v. ¥pEEe] 2 X ursodesoxycholic acid
100 mg/kg i.d. £ES HI7bs FEE YR
2o.r] EtOH Ex. 300 mg/kg i.d.$} geniposide 100
mg/kg i.d. BEE £Ftko] At
Kamikura!? %2 high sugar diet #8 3
F ol gk geniposides] o Foll HBG ¢ T 4]
geniposide 100, 300 mg/kg #¥fi= 5= Con-
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trolfe] Hslhed S-GPT,: lipid-peroxidefE=
p<0. 059}, S—triglycerideﬁﬁ—- p<0. 02~90, 06012]
94 9y ERAUHERE #iEdy gloH,
Chang®® %.2 ratZ a-naphthyl isothiocyanate
2 th#Ay 3z fEFA 29 geniposided L
3tod e GPT, GOT % bilirubinfgE Hi%E
thEestg e, & 50% EtOH Ex. 150 mg/rat
$rBol 4] Controlffio] H.#icshe]  bilirubinfiEs
p<0.052] 249 EFMES S-GOT, S-
GPTfEE p<0.0018 A3 EARAFKRE
A9l on geniposide 25mg/rat p.o. FFEHC A
bilirubin, S-GOT, S-GPT{He] o3te] p<0.001
o EA% LAMHEEEE H&elch

w3k Harada® 52 TS ZEERIHIE A
geniposide ¥ genipin®] JEHGUMERAS MEST
Ao}, Genipin(25 mg, 50 mg/kg)L id, p.o, L.v,
o) A FATA AHAHQ FFEr] FHAE
o] 9lo} geniposide B K Ex.= KE(1g/ks)
FodolAx IEHEUWENIER] gloz srstth.

Miyagoshi'? %2 iridoid 3}%E89] choleretic
action?] IFgriR<Eo] 4 geniposide: gastric juice
o A kg st ol Al genipine z A 3
&3 A deacetyla-
sperulosidic acid methyl ester, scandeside methyl
ester2 ] §x] of ﬁfmﬂ"}l SHEoH, ol F
& A ol Hate] 8l

gardenosidet gastric Jjuiceo]

15 ol A choleretic actiong #

kg o, bile flow(29) 7 WHIEE 3041 A
= A¥ 50mg/kg iv. $EEC A 1230~140%9
IS Ve ot 608-FolE 100% M
2 s glor, 100 mg/kg $Hel A £ FE
E 304l A 115~170%9 Hu]E7tE dEdl e
v, 604 FollE 120% oldkE, 1208 ol F&

100% olstz. = At

w3t Aburada® F-& 1ETY EBEEAHTC
A geniposide$} genipin®] JEHIMERAE L
3}u} geniposide 1000 mg, 2000 mg/kg i.d. #EL
ol A GEEREE- G WET KR 1000 mg/kg HHE
p<<0.01, 2000 mg/kg FEE p<0.001] AT
SUEmMERY A4S AS5H mEEEST A
o, genipin 50 mg/kg i.d. FHEAE 4EERE7HA]
FAA YA SUBENE Stz @GS Eh

EIEIPClS 5’1‘5}7‘}*—54 W s A5 29 Kimura
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<>

k=

52 geniposide 100, 300 mg/kg FfHe] A Chang
2 50% EtOH Ex.o] 150mg/rat, geniposide
25 mg/rat M T FRRHREC] Y A
WEARE #wEtd o, WEHKS d2A7
WhsRe FHS FE2dx Bddd =
23 Aburada 5-& geniposides} geniping] &
HouERel o)A geniposide 1000, 2000
mg/kg HAA J ATz, AFANE HUEMR
{ER-& #{4Eyd, Harada 52 geniposide 2
7K Ex.ol REQ000 mg/ke) B A JEH S
e gtz KRR #E5E S99
Miyagoshi & BT iridoid9] R4S =gk
Filgremel ghoeelAl FHAHRES bile flow (%)
7% FiHREATE 304 el A 180~140% =3 115~170
%2 GUENE vEkd o A A Ralgz,
604rcll 4] 100% =& 120% LATF, 1204014 100
BUTE Zasle RS #Edte Aburada 5
o HNEHQ SRmAESE HEY BREE
syl = Ste ot

Tidter MRS FHES MRE Geew ET
ol EtOH Ex., MeOH Ex. '@ geniposide:= CCl,
3 p-galactosamine &35 HBESZ wHad &
ARE EARS vt WEE, JBHOUE
InfERIel glel A = e %ol M & EtOH Ex.
500 mg/kg i.d.,, MeOH Ex. 100mg/kg i.d., 50
mg/kg L.v. E geniposide 50 mg/kg 1.v.&l /PE
#Hiol 2] o] Al & ursodesoxycholic acid 100 mg/
kg i.d. @8] ¥l Frte AR EHSVLEINK
R WEAGS =R A BT FRRE, B
e, BiREEA Y 2 EREmEY O
HE 5o A% R B 2 EtOH Ex.,
MeQH Ex., iridoid glycoside @ 4-#% aglycon 5
o) HEFHES FERTA £33 £%EAY
Hrbzw Bslg gheldh,

¥

B

CCl; & v-galactosamine?] Z#hiES ZEA|
1 3 e 2T 9 geniposided #HLIF -
AH M) BEEEEEe GOT, GPT, Alp
% LDH{E9} total cholesterolffiol] gl of gk
ol & Hffel et MEHSUMER S WEEsta,

oY,

i

Kor. J. Pharmacogn.
£3F Fe] e wE 359 BE TEE
8 BERS ke ddd WEYT WERERS
o3 gt ;

1) CCLRECCLRE A7 3 EF
EtOH Ex. 300, 500 mg, MeOH Ex. @ geniposide
100 mg/kg -2 S-GPT, total chole-
sterolffs H- -3 CCL—ControlfEs; v adte] @
A3 LR G

x5 S-GOT, S-Alp ¥ S-LDHf= -g9A
A ERMEELE. ez FEE REREY
o] 9o} A CCL-Controlo) A} LH3 JFEE
pEEE A A Bd Az

2) n-Galactosamine rhgE—p-Galactosamine
o2 A A fEF EtOH Ex. 300, 500
mg, MeOH Ex. % geniposide 100 mg/kg &1
#eel Al S-GPT, S-Alp, S-LDH{EE 1&F=
p-galactosamine-Control{g ¢} ] mdte & A StA)
LENE Heen, S-GOTEE #9494 L
Fipd) = ok, 8] 2 p-galactosamine®] 2] of A
WAE HEES "As BinAzer #ind
MEES FAH BHAA BEAZ.
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Controlfge]l vl mete] AAI A [Eifel HIhE
=g ovl, EtOH Ex. 300mg, geniposide 100
mg/kg i.d. BFRE FAA9A SIMBEA AT

LTS RS 7689 1T Ex. % geniposide
= g3 @4t WEhEe Wt 848 &
= 9 REREST dee] BEsded, Eita
el Sl AR HEWA SuEmER d
AshA Yol wEHdens S FREE
e gl sta orlE vholvh
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