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Abstract

Study on protective effect on hepatic damage by alcohol and CCly by
Korea red ginseng-mixed formula

Kang Chang-Hee OMD, Kim Sung-hoon OMD, Ph. D, Chai Byong-gyun OMD, Kim Dong-hee OMD, Ph. D.
Dept. of Oriental Medicine Pathology,
College of Oriental Medicine, Taejon University, Taejon, Korea.

For the evaluation of protective effect on hepatic damage by Korean red ginseng mixed formula,
we used GR(Korean red ginseng), GRF-A(Korean red ginseng-mixed formula) as a materials. The
study was performed on protective effect against hepatic damage induced by CCls. In vitro assay
with 1.1 mM galactosamine, protection(%) was 44%(GR), 58%(GRF-A) at 50 ug/ml, while maxium
protection(%6) was 5%(GR) and 24% (GRF-A) against acute hepatotoxicity by CCl. GRF-A
significantly protected ethanol induced-liver damage by lowering ALT and ALP and fatty

degenertion in liver tissue.
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2 KEXSE @EBPFRET AR HOE HIN

wEdd $4 MEENE KBWoZ K HR
3t galactosamine® CCLol ¥t AT #ifgel o
o BAHEHS FHY HEIF HRE AUV
#aste vl

0. %€ &
D #
(1) 5 ¥
e etk D flol 4539l Splaque
Dawley?l 8#HE WEBHRAHAA {450}

PER H7ER) B ARRH(E A A B, A FALE
Co)et B8 £¥3 8810 & 2252 CTE A
& el 25U RBRE R EEAMY ¥
HEgel WA

(2) % W

AT (Korea ted ginseng ©l3 GRelzt §)
& FREGATSE 500gE, KIEH & S(Korea red
ginseng-mixed formula °}& GRF-A=t )¢ i
Ji 19 NEs rRe e 2.
Prescription of Korea red ginseng-mixed formula(GRF-A)

4 LREF HE(g)
LI Ginseng Radix 4
Wt T Lycii Fructus 4
I Glycyrrhizae Radix 2
1k Hoelen 4
KT Hoveniae Semen Seu Fructus 4
% @i Artemisiae Capillaris Herba 4
R 18
(3) R4 3 s

A48 Kreb’'s Ringer Buffer(KRB), 9.0g NaCl,
0.42g KCl, '0.99g Glucose, NaHCO3 /1L D.W,
477g HEPES, KRB+EDTA (KRBE), EDTA,
Collagenase solution, CaCl2, Collagenase, KCI,
KH2P0O4, NaCl, NaHCO3, Na2ZHPO4 -THZ20,
Glucose 5& 2% Sigma#E& 83l

B3+ 16 GA 2 inch angicath, 50ml conical
tube, hemocytometer, rat toothed forceps, 105um
ol &%, Liver

chemical

centrifuge(Beckman),
550 Express

scraper,
analyser(CIBA-Corning,

co., USA), cell counter(Minos, Cobas co,
France), CO2 incubator (Model VS-9108 MS,
vision scientific co.), clean bench(KMC-14001,
vision scientific co.), centrifuge(G5-6RR, Beckman
co.), inverted microscope(nikon co, Japan), light
microscope (UFX-DX, Nikon),
(Buchi 461), autoclave
Japan), micropipet(Gilson, U.S.A),  autostill
WG25(Japan), titer plate shaker (Labline inst.,
US.A), culture flask(Falcon 3024), multi-well
plate(96-well, Falcon), disposable pipet(5ml,
10mi, 25ml, Falcon) % syringe filter(0.25um,
Falcon) & #H3trh

2) 5

1. Bkl B

ABEAN 108 2EB(R202)E 3,000ml round
flaskel € 1,000ml& A2¥FE7)o) m # 4 #
OB MM ® o] BWE WAL rotary
vacuum evaporator{Biichi 461)el A WM RKES)
At #EEY BH-E round flaskel W3 -84T
deep freezer(Sanyo, Japan)oll Al 1BGMIE < fi &8}
3 freeze dryer(EYELA, Japan)® 4i3R& @is
wiRstel Rk 36g8 dan, oj§ 4HAEMK
of =of el EHIBIA T

2. In vitro @FF{EH RER

(1) ~RITHKE S8 9 %8

TFMERe M WA HH (F¥EL S water bath
¥ 4TE 9531 RHOLOBHE 4C2 %édh ]
¥g HE ABEL 15mi2 %31, 100ml, 70%
EtOH& 7}A 32 system® 157 ¥ #BA 7 F,
3x} JK#K 300miE 7R3 18] system$ @A
7131, vlAl 22 2 autoclaved KRB-EDTA 50mlE
7}A 1 system® #7179 washingdt gl th ol
% gas valve(AA: 95%, oAt erA5%)E X
reservoirdl KRB-EDTA 200ml€ H13
perfusion A7 A& HRAAC

ole] ¥ MeiEfFRol BUW rat®) weight® itk
3} 11, penthotal-sodium (10mg/100g.rat)2. 2 Wil
Az F el Hel Sel¥n WY trap- ping
stch MEHSS 70% EtOHE #E # Y

rotary vaccum

evaporator (Hirayama,

liver
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IBEATT MITFEAA HE R HREQ 3

AN JIF7EA wle] RE GBSt R, rat
toothed forceps€ M3t 2 3 RME IBH
o] MRS SA3 RHAY F, FPIEL 2o}
W7l A Az2g MY WS 2% Yor
ool kS e U8, F& M2
PIlE 9% 2R EE BeA EWE HAas ¥
Al7] 1, rat toothed forceps& ©]-€3t A& %3}
AA, FIE 8202 KPS MFSH ol Y
FIlE =98 d2 47 FAdoh Rat toothed
forcepg ©l-838a i PIEE &l WaA &
Azl F angicath needle-® PR} @A Hol
5ol ¥ 4¢& v9d3d Sk HAE angicath
needle®] HellE #ol W F Hs FYeE
BB perfusion tube® EA5AZ ) perfusion Al
71 F¢ FAUeE Yo BHoR A% M
TEES SEE U] 99 e dd8 2 BiE-9
T FoR ¥t AN K HEELZ e
BiR-E Fehwvh, KRB+EDTAZ o floixz A
o] collagenase perfusion € %(100ug/ml, KRB;
100mD)& #42d7le] ¥ ALHSZ perfusion
AlZeh BFol perfusiondl 28l REoje 2w JF
S REE angicath needle® #Wi & 28
Z % KRB7} ©3 10cm petri -dishel ¥ oA
hood2 &Rt 7 d FF-S hoodol A scraper
£ o}%3lo KRB7} ©2 10cm petri-dishel A #
oldlol Friiie @438 Felg ¥ M BRS
105um filterel E@AFI, $ BEEL 50ml
centri- fugal tubeo] &7 300 rpmol A 54 &
DIEAMNZ ¥ FEEE BRESIL pelletthg #3)
o] KRB solution® 2 23] washing®t3, washing
¥ pelletel percoll solution(10.8ml percoll+1.2ml
10x HBSS)E Y1 KRBE %o 40mlol %34
g oA REHA BA F 500 rpmelM 540
ELoMRY  EE®RE e pellet® KRB
(25mDE 23] washing ¥ Al 500 rp.molA 52
T HOSMES S, Fetal bovine serum(5ml)&
15ml conical tibeo] ¥ 3 cell pellet® 5mlE WE
3ted gradient& WHE L 500 rpmel A 55 EO
SHESIY 2 MiNs Aol MkE oS
t}. trypan blue® cell counting¥ ¥ hepatocytes

cell& 5x105cells/ml2 Z4¥| 3%l Hepatocytes
cell& 24-well plate®] DEME medium (insulin
100w/ml, glucagon 0.7mg/ml, hydrocortisone
375mg/ml, L-proline 60mg/ml, 10% FBS)e 2
5% CO2 37T incubatorol| M #%3 8} ¢},

(2) Galctosamine R CCly 2} A

FFAfEE 33 A 156%R0c) A & mEw
o 10mM CCLE &H% HBEOE Hold o f
MiaEtes FENR, £ FHKRE BHY X
4ol At ¥ %K) 1.1mM Galng €%
B OHRReE ol thd 4BIRMEQ WIRE 15
ot MiAENE FHI Fol 1 HBES K
o] fF HEREE BESIAYD 2 o8 fik
BEE BRANY W REHZ s EH N

3. In vivo #FFIEH RER

(1) CCl w38 BB 8

Rat 107}e]& 1#e R sl WRHS 1083
SIS BolHEsn, HRHS CEAWK
ERORBRY X obxg BE 185 Tl CCLS
olive oil& 1322 A& BEE 05ml/200ge =
MOolrEste FHES BRAAC FEE FF
X 248500 Fol ether® MMt LEAAN #im
sted Mg do] e Bz R A

(2) FigeE BHE

@ i AST(Aspartate aminotransferase)
TEREE E

miEd AST EME WES IFCCEL R, NAD
o] WEHEGMOnmoAA BXEe BAK)E BHE
AST FEHMER HESE FE23o AB4 s
S ¥ (Express 550, Ciba-Corning co.)& (/&
of M 3o},

@ M+ ALT (Alanine aminotransferase) i
PR e

m#edh ALT fEHE WES IFCC# 22, NAD
o] MMHEERBIOnmAN BXES BAR)E EHEE
ALTHERERZ HES e FEZSG 84 1ss
Hi#%(Express 550, Ciba-Corning co.)& {#Eslo
H5E 8} % o}

@ M Trigycerides(TGE WE

miF+ TG Nigele et al ¥ % Trinder
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4  KEKRBE BEWSARH AR R HIN

uyg FERE AN a¥ECSSH(Express
550, Ciba-Coring Co.)& {ERIste} W&ot

@ Mk Lactate dehydrogenase(LDH){E B5E

Chemical analyzer(EXPRESS-550)2.2 BBy M
i B ok,

® Mk Alkaline phosphatase(ALPH#E #iE

Chemical analyzer(EXPRESS-550)2.2 &%)
E Bt

® M Glucoseftl WiE

Mm% Glucoser Hexokinasesi#e] k¥ g
LB ¥ (Express 550, Ceiba-Coming Co )&
it el mbist ot

(3) CCLE #iB¥ Il ¥

WiINE IFRE 10% ¥ formalind] BEES ¥
AlyEe 2 Bl 8MM Kxd oE odl
scheme 13 Z¢& @& AA Eusso. o A&
microtome2 2 & WES] Hematoxylin &
Eosin #f2-& 3% thscheme 1, 2).

4. MRl

Datat SAS program$ o] &38tal #itigs 3t
A BE datax F#HESE(standard error)® &
FEged, £ MERFES 2§31 HEMY
¥ GLM procedured ©] €38t p value<0.05
oM B#s AT

Scheme 1. Procedure of preparing tissue slides
| — 20% formalin 24hr.

I Fixation
|

Dehydration

70% Alcohol 30min.
80% Alcohol 30min.
95% Alcohol 30min.
100% Alcohol 30min.
100% Alcohol 30min,

. Xylene I 30min.
Dealcoholization —E Xylene T 30min,
l Xylene I 30min.
l Impregnation l —E Paraffin wax 2hr
Paraffin wax 2hr

| — Paraffin wax

[ Embedding

| Section cutting | - Microtome

Scheme 2. Harris hematoxylin & Eosin staining

[ Deparaffinization | T Xviere 1 10 min
Xylene T 10 min.
~ 1009 Alcohol 2 min
hycation 1009 Alcohol 2 min
909 Alcohol 1 min
Washing—[—5min. 8096 Alcohol 1 min,
70% Alcohol 1 min
[ Nuclear Staining | — Haris Herataxviin 6 mrin
Washing—|—2min
[ Decolarization | — 1% HQ-Alcohol 4 drops
Washing—|—2min.
Bluing ] — Ammonia water 30 sec,
Washing—|—2min.
| O/ttxiamxlcmn | — Eosin sol. 6-8 min.
) — 70% Alcohol 1 min
Dehydration - 80% Alcohol 1 min
- 90% Aloohol 1 min.
L 100% Alcohol 1 min.
L 1009 Aleohol 1 min.
Dealcoholization =1~ Carbol~Xylene 2 @n
— Xylene | 2 min.
- Xylene 1T 2 min.
- Xylene I 2 min
[ Mounting ] — Canada balsam

M KREKR R EH

1. In vitrool 4 galactosamine® CClyol %
Fria@e vixe BE

1.1 Galactosamine®] 2%t iFiflol "X+ MR

& KK He FEKE ol &5t FHRE (F
e % XKRY BRIV oY BHE AR
FHe99 FMREc FEtes B A7 »EE
ol g5t ABAIR IR WEE YN F XA
otk KRMel S#lel HRE FMEE HEA
ANe AEE MEFGLEN M @d, F #it &
WMHE 2y galactosamine® CClL7} fREMR %
HE #eiA i), 8 galac- tosamined E#
g BAHEY RNAAWE HIHStn HRE
€ AY AS FERBEY MG R meEe Wt
g Yo Wi BEE ERANE Aoz ¥¥
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FIBWETIS) WA B KM KEWD) 5

3 g

Galactosamine®& REY BRIEAM FHR
B3 2% b AmEAed, GR EERAME
50ug/mlell M 44%, GRF-A #EESX 50ug/ml,
100ug/miol X 57.7% HREKRE 2o,
200ug/midl M &= =2} 40%9 REHRE by
of, & KRN mRMEAME o8a M X
Rt @ojA == fFEe] el

ol T KRI BHmATIN 2358 wRES ®
BE 3%, 238 #RR7 Yebd & Ade A
22 HMY + ey, ol oY #M HE:
B #HE PLoE TS S8BT KHo] #iTH
olof & Hez Bl (Table I).
Table I. Effect of GR and GRF-A on Hepatic
Injury Induced by Galactosamine

Group Dose

(n=10) (ug/ml) GPT  Protection(%)
Normal 0 39.5 100
Control(Galn) 1.lmM 62 0
GR 50 52 44
100 59 75
200 64 -8
GRF-A 50 49 577
100 49 577
200 53 40
(mean of control{(Galn)-mean of sample)
Protection(96)=----~~-—-m-mmmme e e % 100

(mean of control(Galn)-mean of normal)

1.2. CCLol 9§ Friaflo) nxiEs g

CCLel &% Bl #HElA WK H8
GPT #EAY GR HHEHEES 10ug/miFE
100ug/mi7tA] & #{t7F {12y 200ug/mle
BEAME 238 #AEHL, GRF-ARS
10ug/miol 4 BEBE] vla) 241% BARKREE 2
QN BREZ F4E 94 KE KR EH
S AH(Table I). °] #& #FE galactosamine
of A% FHEAN Jebd SR g Eie
2, #BY WM BREZ Z4E o388 #
ol B BEE & USRS TS L U4,

2. In vivool M CCleoll o} % G KREUR

2.1 MK £88 B vXs ER

AST, ALTE SHH&, FERE SMEOH8

Table II. Effect of GR and GRF-A on hepatic injury
induced by CCl

Gx:oup Dose (ug/ml) Protection(%)
(n=10)

10 21

50 44

GR 100 3.7

200 ~-12.0

10 24.1

50 1.2
GRE-A 100 6.1

200 1.3

£ Bm % BAKE 9 F3 ORESC o
i+ EEs #mea®® LDHE 4, H%
¥ #E, WK®{, chronic renal disease,
Myxedema 2] EEANA EES ®wrt Jehd
ER AN RE FEE 7Y 2 RES
AE

A MRAME HEHIM AST, ALTS LDH
MEE EENRY AEMNE #Bmstgod,
GRF-A, GR #FIAME FHBEY FENOE
wmstdvt. BER w8 GRF-A, GR @M
2R ®dde HEE BieY HFEEL JEy
A %t ALP BEY HEBEH s8N R
EFo A Hadte oyt GRF-A REPAAMT F
B2 W8 Table M)

Table M. Level of aspartate aminotransferase,
alanine aminotransferase, phosphatase and lactate
dehydrogenase in CCly-treated rats.

Group Dose

(n=10) _(mg/kg) ASTIU/L) ALT
Normal 163.0+186" 486*36"
Control 200.7%11.1* 7/57t68°
GR 50 25641242 720+78°
GRE-A 50 26L1+200° 844 4.0%
Group Dose
(n=10) _ (mg/kg) ALP LDH
Normal 21591200° 2197.1+339.0°
Control 369.31+256" 5965015552
GR 50 3102+28.1* 5202016595
GRF-A 50 269.9+21,7" 5000.0£924.4°

Data represents the mean = SE
The different alphabet means
significance(p<0.05) between groups.

statistical
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6 REABE BEAFRA RUE FOE BIR

2.2. CCly of 23} e FFme) misny W

CClsell 913 BFB-E cytochrome P450 mixed
function oxidase systemel ¢}3l9 CCl7} free
radical2AM  fEHS @Mt hepatic enzyme
release® YoA KFS ke Aoz ¢4
A APt P ok HEBAME RS TR
2ofo] AR R ol YAARNFig D),
CCLE olive cil® 42 50% £9Y4& 05ml/200g2
B ORIREEY RG-S REAZ HERAAE
TraiNuel ool BEYS L MEIRT M7 s
o A72E BEYsted ] A= AHE &
£ AArHFig 4) v HEMWSE GR HEKF
ol M= Fraliffie) HERkel 43t FskAIRt [EHH#
el ##E 9 2(Fig 2), GRF-A EMAAE IF
Mol MMl MaEdt AR MElBR S B s A
ool(Fig 10), 7H4 BEme Roeg vehd f1g
BiA o) TS MMk e RE MR ASE
U

GRF-A group

Control group

GR group

Legends of Figure

Fig 1. Light microscope of liver in normal group
Fig 2. Light microscope of liver in GRF-A
treated group

Fig 4. Light microscope of liver in control group
Fig 10. Light microscope of liver in GR treated
group

V. & &

BE A8S U AEEaHT BB SR
B MFMEHE BB K FHE39 o
&3 Z& H£RE AUk

1. Galactosamine®] <% FFfffy #H% HHAA
' GPT MEdAN BEAEHNS 50mg/mioA
44%, SBAIBHE S LS 50-200mg/ml  WENAM
40-57.7%% HEHEE BV, CCl EHEIKR
R BEAEEAY 10mg/midl AT 24.1% &
HRRE Ve

2. CCLel % FHE BHERREIA BRI
¥ 8] 50mg/ml FEBOIA BBABRENAME
HEpol giey BEABEANLS ALTS
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HBUETY WFFR WY e HRLD 7

ALPIA FEY BIBRE HEHAG.

3. CCLell o1 Fris WibolAd WA=
frapiel =<fe] EEW3 BERY ®¥ESF Yt
o AZs BEWEY HBe] HE7 ddeny,
BEABRENAME TS Mg dax &
kA7 JEiFEEC] BEHANL, BEABEAS
BEAto A = BTHIMS kol MasstAIT feks
B BRAA ol 7HE BRMY Aoz v
st

olde #RE Rol BEABHEHS HIF X
7} vk B F AAR, ol iy #Mi K
o] F#ytslojol ¥ria FptdTh
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