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Effect of Notoginseng Extracts and Its Components on Lipopolysaccharide and
Galactosamine Mixture-induced Impaired Hepatic Function in Mice
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The protective effects of notoginseng against hepatic damage were investigated in mice. To prepare a model animal
of hepatitis, a mixture of lipopolysaccharide and galactosamine (LPS/GAIN) was administered intraperitoneally, lead-
ing to the impairment of hepatic function. Extracts of notoginseng or its components (ginsenoside Rb; and ginsenoside
Rg,) were orally administered 2 h before LPS/GalN injection. Eight hours after LPS/GalN injection, blood and liver
tissue samples were collected. The levels of serum aspartate amino transferase (AST), alanine aminotransferase (ALT),
tumor necrosis factor (TNF) -a, and interferon (IFN)-y were measured using commercial assay kits. Histologic changes
in the tissue samples were also observed after hematoxylin-eosin staining. LPS/GalN administration increased the serum
levels of AST and ALT, and histologic changes were noted, indicating hepatic cell damage. Prior to the increase in ALT,
the serum levels of TNF-o and IFN-y were elevated after LPS/GalN injection. Pretreatment of the mice with either
notoginseng extract or gensenoside Rb; and Rg; attenuated the LPS/GalN-induced hepatic damage markedly. The pro-
tective effects of the components against hepatic damage appeared to be less potent than those of the crude extract and
prescription of notoginseng. Notoginseng may be clinically useful in patients with hepatitis.
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DIREFIT KO I E 2K 29K T, 10-20 4
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FRATIZDWTIFRICH T HIEHZMmE Lz, 1B
KOEYE T IVIZ, <7 AT Lipopolysaccharide
(LPS) & galactosamine (GalN) 7% [A][EFIZ I8 e N #%
HLUTHERLZ.9 KEOD GalN [ZH M TH AT fEE
ZR[ERZJT.? LnL, LPS®H GalN bz T
HMTREEZEEZERLLRWHEZFRICY T X
BET 5 E, ILHEHPIZHZ 2RI mEE D
FFRMBIEEZEIND. ZOFLETIITAZM
WT, HEAZOYRZ >4 HH) ALT, AST @ |
FAEMH T ENHMESINTNS .Y RHLT
1%, HEAZIZFZAKOZEDOELERS (Rb;, Rg)
ZF\y, ALT, AST, TNF-o, IFN-y 24582 & L T,
FGEITHR T DR a2z,

ERMERUERA X

1. EEREY HBHAFv—ILA - UN— (R
D XVEEALK S B (26-31g) @ ICR Rk
RUREMA L, WE23+1°C, WE 55+5%,
HEBAMI 2 6 0 00-18 : 00 IR E S N-fHFETK
EARKOERE (MF, U L% )VER, ) %
HHEICERSYE, 5-9 HEPHEIE L /=%, FEEBRIC
W7z,

AFERIS, ACERERREEREY > Y —EE
ZEROKREZT, JLiREER R EE Y e $
ICEDEHEML /=

2. HHEBEZEETILY7XOER  Lipo-
polysaccharide (Escherichia coli O55:B5, List Bio-
logical Laboratories, USA) 3.5 ug & galactosamine
(GaIN-HCI, WAKO, KFx) 70 mg Z}5#/K 1 mL
IR L, <™ 212 10mL/kg O fil & CTHEIEN 5
UTHEEETINIY T A ZFE L 2. HiEEOHEE
& LT, i TNF-a, IFN-y J Uf alanine amino-
transferase (ALT) Z&Z2HEL, MHkFWELLZE
ANz

3. HEtAZ

3-1. RREBALtAZ HEASZ50gITK1
LZMmA 1 RETHEREIC/RSETHLU, Kz S5 HE
DH—ETHEL, JEKZHAETZEL TERICHEH
THETHEE 4°C) ITRELZ. OIS
HEtAZ 1gH1i21d Rb; 49.3 mg, Rg, 41.2mg 25
9%, ZORMEZEHEASZ 20mg ZAEHK 1
mL (28 L 7z (EZEHE 30 mg/1mL). Z D&
7% 10mL/kg DHETY Y AITRKEO#EE L.

32. HEAZRA HA2t FEIOHE
SN OHEAZEAFZ 10mL/kg DHETY
U ZICREO®RE L. ZOHEASEHF 10 mL |
121X Rb; 10.6 mg, Rg, 8.6 mg 2 & H 9 5.

3-3. HEtAZHS (Rb, XU Rg,) HEAZ
5 Rby O Rg lZHEAZAREI D, SCERITHE W
Hifgf - K58 L 72,9 Rby KU Ry I3MEAZHANWT
ZFNF1N 0.1 yumol/mL, 1umol/mL, 10 umol/mL
D3 BEBOREITHEML 2. TOWEKEZ 10mL/kg
ODHBETYY ZITRORS L.

4. EBRFIE ~TVRIBELDZVWIHEAR
EREOEG L7 2RI, LPS/GalN 10 mL/kg
ZlErENI G LR E 255 L2, LPS/GalN &5
AT (O RERD) ROMRE 1, 3, 5, 7KRI%ICEHIR
KO RERFRICERIM U, 8 Kffdl B2 1T T — 7 )L R T B
L, BEETREREOFIMLL T, TNZhimmiEs
TN ERIRL, HIEET-20C THRELL. &
FERIMEE, RO R 2 HEH U, MRt zlT
o7,

5. E£{FRRAE  BESCYAT AT OHE
i, iRy vteAFy bEMFHALLE. ALT KU
ASTIX, FI X7 IF—ECIO-TA T IO—
(WAKO, KB%), TNF-alf mouse TNF-alpha ELI-
SA kit (Bender MedSystems, Austria), IFN-y {J,
mouse IFN-gamma ELISA kit (Bender MedSystems,
Austria) ZHFWTZNZNHIE L 7=

6. HBFBOAE U 2R 10%
PRSIV ) TR LEE L2, N7« >
WEL, /70 —ATHEHYLEZ BNZT7120
7= Y % Hematoxilin-Eosin (HE) T¥@ L, Y%
SAMMEE CTHIZR L 2.

7. WEHFHRLE &7 — Y I3EEE SRR
ZZTmRL, 2 BEH#ITI Student @ ¢ BE Z Y, 3
BEOL B0 il — ol & 70 80 ik (ANOVA)
THH L, ZELEE L T Dunnett D& E %2
W, fERE S ARmEEREE L.

£ B & R

1. LPS/GaIN FRFEEET I YT RDE(LF
NS A—5ZTE B EE/K (Normal #)
» 5 Wi LPS/GalN (Control #) [N 5% D
< A% TNF-o, IFN-y, ALT &35 & O k2
{ft% Fig. LIZ/-RLTHD. HERRNITBNWT,
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Fig. 1.

Changes in Serum Levels of TNF-o;, IFN-y, ALT in LPS/GalN-induced Hepatic Injured Mice

The LPS/GalN solution was intraperitoneally injected 2 h after water as a vehicle for extract or components of notoginseng. The blood samples were taken be-
fore and 1, 3, 5, 7 h after LPS/GalN injection. The hepatic tissue sample was removed 8 h after LPS/GalN injection. Blood sample for ALT was also taken just be-
fore the liver was removed. The data are expressed as means=+S.E. of three observations. *p<{0.05; ** p<{0.01 vs. normal.

Normal # @ Ifl i TNF-a 1%, 3-10pg/mL, Ifi{&
IFN-y | 10-27 pg/mL, Ifij& ALT I, 14-42 Kar-
men unit QH P THS L, KERBELHITED SN
ot —4, LPS/GalN zERENEG L~
Control HETlX, Wi¥ho~x—H—HFEL < HEhN
L, #]®IZ TNF-q, XIZ IFN-y, Z L THH%IZ ALT
DNEIzHEmML 7= (Fig. 1). TNF-a i, LPS/GalN
B 1RMBICERER - BEOHEMNEHRE S
IFN-y 1%, LPS/GalN # 5 5 Rpfiitg/n 5, ALT L;t
LPS/GalN #¢ 5 7 [l 6 A BN iR s
7z,

2. FHEZEETFIL YT XOME ALT RV AST (C

%t ZEEREOER LPS/GalN JEEN#5- 8
BRI, HEEZRT ALT OF B/ LA

RTEEDT, ZOLRMETOHELASOERZBRG
L7z, ZOFEEBRTIE, IiE AST OHEIFEBEML,
fi Rz Fig. 2 1T/R9. HASH2%EH £ AS 200 mg %
FHEK 10mL 12y L T, LPS/GalN ¥ 5.2 Hj‘Fﬁ
B2 10mL/kg DA ETROKEGT 5 &, HE
K B51MiE ALT & AST D ERIZEHITHEEI iﬁfﬂﬂ%ﬂ
N7z,

RO H B AZ&KZ 10 mL/kg O & TR O

5L TH, HEEICXLSMiEALT & ASTO F&/

DHEBERMENIRD sNixho7z. Lnl, #E5&
Zfi& (20mL/kg) 129 % &, HEHEFICK D IMiE

ALT & AST @ FRIZEHICHEEICHFI N,
3. LPS/GaIN [Ck5ME ALT FR(CX4 3 H

tABHS (Rb; RU'Rgy) OEA  HFEHERO
& ALT FRICHT2HEAZRS (Rb, KT

Rg,) O fEM % Fig. 31279 . Normal # @ Ifi &
ALT f#i @ 21 Karmen unit IZ th#g 9 % &, LPS/
GalN % J§ N 5 L 7z 8 FEf# TIX, 1132 Kar-
men uint F THEICEIML /= (Control #). Z 0D
Control #IZH L, HEAZKS TH S Rb 13, 1
Je ) 10 umol/kg D HE TIIFENED SNV D
DD, 100 umol/kg DHETHOKEGT 5 & ALT
D F5H1Z, 262 Karmen uint £ THEICHIH SN
7=. H4r Rgyid, 10 umol/kg fx OX 100 umol/kg @
HAEZRO#E5T %L, ZNEN 513, 449 Kar-
men uint £ T ALT @ _EF)03 & 12 #7358
5N 7. L7#> 7T, LPS/GalN iZ & % [fii TNF-
o & IFN-y ® EFIZH 9 % Rb; & Rgy DF)R DO
1, 100 umol/kg £ 5 Tfro 7 (Fig. 3).

4. LPS/GalN (C & % Mm% TNF-a & IFN-y O L



834

Vol. 132 (2012)

2500+

ALT
2000
:'é
3 1500+
[ =
£
5 1000
] *%
*%*
500 i .
0 -

Normal Control 200mg/kg 10mL/kg 20mL/kg
Freezedried  Notoginseng
notoginseng  prescription

Fig. 2.

(Karmen unit)

2500

AST
2000 +
1500
1000 o *%k
500 i
O -
Normal Control 200mg/kg 10mL/kg 20mL/kg

Freezedried
notoginseng

Notoginseng
prescription

Effects of Notoginseng on the Increased Serum Levels of ALT and AST Induced by LPS/GalN Injection in Mice

Freeze-dried notoginseng dissolved in water or notoginnseng prescription was administered 2 h before LPS/GalN injection. Mice in the normal group were not
received LPS/GalN injection. Mice in the control group were received LPS/GalN injection, but not treated with notoginseng. The data are expressed as means+

S.E. of 10-12 observations. **p<(0.01 vs. control.
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Fig. 3. Effects of a Component of Notoginseng, Rb; or Rg,
on Serum ALT Increased by LPS/GalN Injection in Mice

The components of notoginseng, Rb; and Rg; were obtained from the
roots of notoginseng. Rg; and Rb; were dissolved in water to be the concen-
tration at 1, 10 and 100 umol/10 mL. Rg,;, Rb; or vehicle at 10 mL/kg was
administered 2 h before LPS/GalN injection. The blood sample was taken 8
h after the injection. The data are expressed as means+S.E. of 10-12 obser-
vations. *p<{0.05; **p<0.01 vs. normal, #p<0.05 vs. control.

H(CX$ 3 Rby RV Rgy DEMA  Figure 1 1277
9 & HIZ, i TNF-ald, LPS/GalN 5 1 KR
BICHRAMICET 2 @0 LAZRL, MG
IFN-y 1%, #5455 Rfg»r o FRBR ERZ2RLTW
5. LEn->7T, HEASDRS Rby & Rgy D%
RERFT 272912, If1iE TNF-a i LPS/GalN %
B 1R & 3 R O 2 JE L, 1m{E IFN-y
& LPS/GalN #: 5 5 Kefiite & 7 KERil 58 O i & e
LT, Fig. 4127, KO EMNIZ TNF-o, 411
IFN-y O#5 % %779, LPS/GalN JEFERN 5 1 KR
12, IMyE TNF-ald 877 pg/mL £ CHEIZHEML,
3 MEfEI%1C1E, 158 pg/mL & Normal B D fEE£EIC

M7 > THR> TW/z. LPS/GalN #5 2 B¢ §i i H
t A5 Rby 5 WIE R 2R OG5 L THN
TH, 1HFHBICERI NS IME TNF-o EFIZ,
BREIZIIFEINR >, ©ULA, Rg mifk53,
LPS/GalN % 5. 1 Bt D Ifi % TNF-a % 1601 pg/
mL NEEREZEDOSNBN>HOD, HEMHE
A3 A 57z, Ifii IFN-y 13 LPS/GalN Jii [y $%
55 RE® CTIIAR LA ZRI RN, &#57
Refil g TI3A BRIz @0 7/=. LPS/GalN £ 5- 2
R RTICH B AZ 5 Rby & 5 W id Regy ##% O #%
B9 % &, LPS/GalN # 5 5 B[ O i 1& IFN-y
W, BERICEEINho . —, %5 7HR%
209 % IFN-y 1%, Rb; & % WiZ Re, A 51T
Lo THEITMH SN,

5. LPS/GaIN FRFEZEET LYV AOHEBSF
BErR AHEMANE/AK (Normal #) &5 Wi
LPS/GalN (Control #) % EENICHEG L T 8 K
M#% O~ 2L O HE Yttt % Fig. 5 12
9. %7z, LPS/GalN JEEN#S 2 REFi7 2 dkE e
£ A% 200 mg/kg, ik D H -t AZEK] 10 mL
/kg, HDWVWITHEAZDKS Rb; Xid Rg, 2T H
i 100 umol/kg DHETHROHKEG LY T AD
F I R% O HE etk & Pf 8 T/rd. HE 8T
1, NYMFU Lo TENEL RSN, T
F VUK o THIIE SR MERD R S REBEI NS,
Normal O FigffETIX, HEHEEED 50 L3 E
S5m0, LPS/GalN #%5- 8 IR fil#% @ Con-
trol B D FlE AL Tlk, Normal B & bk U CTHII
B OSEFE S L PH ICRERR S N, M O i 7% L
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Fig. 4. Effects of a Component of Notoginseng, Rb; or Rg; on Serum TNF-« and IFN-y Increased by LPS/GalN Injection in Mice

Experimental design is the same as shown in Fig. 3. The blood samples for TNF-« assay were taken 1 and 3 h after the injection, and those for IFN-y assay were
taken 5 and 7 h after the injection. In left panel, open and solid columns indicate TNF-« values obtained 1 and 3 h after LPS/GalN injection, respectively. In right
panel, open and solid columns indicate IFN-y values obtained 5 and 7 h after LPS/GalN injection, respectively. The data are expressed as means+S.E. of 1012 ob-

servations. **p<(0.01 vs. normal, #p<0.05 vs. a corresponding value in control.
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Fig. 5. Effects of Notoginseng and Its Components on Histo-
logical Changes in Mouse Liver Induced by LPS/GalN
The hepatic tissue sample was removed 8 h after LPS/GalN injection,
and stained with hematoxilin-eosin (HE). The experimental protocols were
the same as those indicated in Fig. 3. The doses are described in text. Mag-
nification is X400.

=& AT ﬁ[ﬁlﬁ\wn@bh FEEOR ANERE
7= (upper panels). —7J, LPS/GalN # 5 2 Ik
FRTICEEZEH B AZ S 2 WSRO H AR

AERO#ES L TH< &, LPS/GalN 2k > Tih%
ENBMHGEOMBER T A OBEEAED 51z
(middle panels). HEAZOEERS TH S R,
Rb, D% G bR FEN ST GEOREIZET 2
n, EEHLVIZHEASEAE L THET D XD
BEko &L THRE L2A0, FHEEMSIERIX <
755 2 EMMREEI N (lower panels).

= 3

4%, HEEGEZEDET NIV DOhlEINT
WBHH, KX TERALEZETIVIYDRIZZNTN
HMTREINGEEEZ2EIILWHAED LPS & GalN
EOABG TS5 EICKDERLZ. LPS/GalN &
#5955 &, MiEH TIEEID 1 FEH T TNF-a 73
—@PEICEML, DOWTHRE SEMERIE, S
IFN-y 2L T, HEMICS 7RRE#% < 50
5 ALT 22U mL 7= (Fig. 1). LPS Z8a#% L
270757 —2i INF-a®1f >y —014F 27k
ELL ODRIEMEY A NAA 2 EEET S99 fi| 2
W, IL-8 3k a i E S, HHEkbskoT S
ALY —VoiE M FEM: ENLEICHE SN E
BET 5, WIL-12 % IL-18 1%, I HAJL/S— T
flids> NK fifig 23E M e L, IFN-y 2438 T, #
fzGE T 5.1 BRI RGEORHREL T
HEHEDY—N—ThHIEALT BN EHT S, A
WY THWEZHED LPS I3 THE L TH FRE
EEBERIIBWVWOT, PEAL 7= GalN 2% LPS
I K 2 RSl OIE L 2 iR 22, i
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BRI EAET B8 A N > OEMZEE®RL T,
LPS I X 5 G HEERIMEMA Z #iE L CTHEE 25
FRITEEZEZONTVS. O ZOFEEETILYT
U ZZH B AZHF] 20 mL/kg 3 5 U I Bz 45
t A% 200mg/kg #4595 &, LPS/GalN #
HIZE->TERTAIITOMmE ALT, ASTI3AE
iRl E Nz, ZOMGERBERZIHEASHO
FHK4THD Rb; O Rg, OEHE (100umol/
kg) HETHERINSE. ZOZEETIHEASOD
HEEZME T 2ERIL, 2115 ginsenoside 51T
Hkdr20mb LW, 727701, Rb KU Rg
&, KHAETIZALT ERZMHILsho/=2 &,
MR RIC K 2 RDGEN - e 2 L EEET 2
&, HIROMEASHE D D WA ER A
IZ& £ % Rby XU Rey DS D Bl © 15 5 0
ICHEED 5 WIEHENICHRD> TW20nhd LIk
V. Rb; & Of Rgy 1Z, LPS/GalN #5711 o ifi 1%
TNF-o O —iatk O FFZ2MFHT5 2 &<, KIiZ
# Z 5 I iE IFN-y O 0z Ml U 7z (Fig. 4).
IFN-y 13 T #ifd, NK#ifasEEL, ZO IFN-y &
AT v N EAE T S IL-12, IL-18 ITK >
THEMHEILI NS, Rb, U Rg 1d, TNF-a 3L HY
ENTWTH, T NK H I E %80\ T
IFN-y FEA ZMHI L /=5, 7 v I)N—HIf i@ T
IL-12, IL-18 DFEAZMHIT 5 T LI Xk > THIHE
MIZ IFN-y OFEAZMH Lz &HERI NS, Lk
M- T, HHROHEASEF D 5 WIS T
NI~ o707 7y = ENS O TNF-a A2
filL T, HIHIE B S IHERE 0D 289 M B its 2 il 4
5DIZH LT, Rb, XU Rg 1d, TNF-a pEE%E 42
< HIIEYT, IFN-y BEA LA D BEBE i © JAE P SO
ZHHTHOT, FEREL TOFGEENHREICS
EMBEONZEERTES. LEOKERENS, WA
O—ETHO, FEITUAIVAERFRICINHINT
WBHFREDEMRAERTHLZHEASIE, AR

DRI K 2 RIED I & 75> THRIET 2 5 E
DREE 28BS 2 nlREtEAVRIR S Nz,
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