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Abstract — The aim of this study was to investigate the protective activity of gomisin A and gomisin N, bioactive lignan com-
ponents isolated from Schizandae Fructus, on hepatocyte injury induced by carbon tetrachloride(CCl,, 10 mM), #butyl hydro-
peroxide(TBH, 0.5 mM), and D-galactosamine(GalN, 30 mM). Primary cultures of rat hepatocyte(18 h culture) were treated
with CCl,, TBH or GalN and various concentrations(0.1, 1, 10, 100 pM) of gomisin A or gomisin N. CCl, significantly
increased the levels of lactate dehydrogenase(LDH), alanine aminotransferase(ALT), and aspartate aminotransferase(AST).
These increases were inhibited by gomisin N. TBH significantly increased the level of AST; an increase that was inhibited by
gomisin N. GalN markedly increased the levels of LDH and ALT, and these increases was significantly inhibited by both gomi-
sin A and gomisin N. These results suggest that gomisin A and gomisin N have the hepatoprotective activity.
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F4E AT A Y EF RS o83t 27
Z+e] @372 gomisin A9} gomisin No| 7+ B3 &
84S Yolr A} 3T
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AMeF % 7|7] — Type I collagen, collagenase type IV,
insulin, epidermal growth factor, hydrocortisone, glucagon,
antibiotic antimycotics, trypan blue, bovine serum albumin
(BSA), methylthiazolyldiphenyl-tetrazolium bromide(MTT),
CCl,, TBH ¥ GalN 52 SigmarKSt. Louis, MO., US.A.)
ol 4, lactate dehydrogenase(LDH), alanine aminotransferase
(ALT) ¥ aspartate aminotransferase(AST) assay kite= (F)°F
o] 1] t]-3¥, Dulbecco’s Modified Eagle’s Medium(DMEM),
fetal bovine serum(FBS), phosphate buffered saline &<
GIBCO-BRLAKHGRAND Island, NY, U.S.A.)ellA] 93}
AMEBIR e 7IEE LRt AR B AoRE TFYlake AL
&3t

HESE - A5 180-220 g¢] Sprague-DawleyA] &4 #
AE FEEdule| L 25 E FF Wol 2% 23+1°C, Ath
FE 55£15% 2 300-500 Lux®] ZEZ 1247k 7HH 2
Holo] 2A = Agddsw okt et B8 AR

dFdold w3l F KA S Bt A4
TEHE A AR e, ¥ A B B2 AGE
A AFAZ
AlEe) =& A 28] - Ovz} 20 kgoll MELL-S 75}
80°Celx] 2 87 FE3 - AFisiTt. AFelS 40-45°C
AN 2 wF3e] WekE A2 45keS AUt uﬂE}—‘?— ol

28 5575 28lElel @8A1Z] F hexane, EtOAc 2 BuOH
E A2 Bt 2 £ ESS 531 hexane
EEE(512 g), EtOAc 8 E(554 g), BuOH E3E(860 g)

2 H2O EIES AU} Hexane EIE(512 g} silica gel
column®l] Z©] hexane-acetones H/HEH=Z sl S44& =
oHA] chromatographys AAI3Id 671e] RS (HI-6)2E
W2l th H3E silica gel column®l] Z ©] hexane-acetone
(35:1y2 Z/N&vl 2 chromatography3dld gomisin N(7 gy&
3ttt H5E silica gel column®] 7 ¢} hexane:ethyl
acetate(8:13} 5:1)8 AL = H5.13} H522 YrioH,
H5.2%E silica gel column®] Z ] hexane:acetone(7:1)2 =
£EA]A gomisin A(2500 mg)S E-2I3FATE. Gomisin N
gomisin A= 9419 ABo0Z mp, IR, UV, 'H NMR#} “C
NMR data7} Tkeya'"'¥50] Bk A3} S8t ch(Fig. 1).
X} ZIMZ 22] Y i - FH Y 7 E= Berryt
Friend®] ¥ 208 W&t 20hA| collagenase BHHE o]
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Fig. 1. Chemical structures of gomisin A and gomisin N.

83te] 72313t #1FE pentobarbital sodium (40 mg/kg,
B FAheg viFsle] ERE /REE £, 2 el 21
guage catheterg 443t CO%F 0,0 £&7 ]Z g =
A Krebs-Ringer-HEPES h5~8-931 collagenasei 74
B AskgdS 15mimin®] 52 1087 AlsEA AT 7
A7y 2shd & 7hehg BiA At Tr‘j/]l;’]ﬂ] 3 ths,
nylon mesh& ARE-3td 39T 72 200 rpmellA
3EZF A4 B 3 Adede WEa e XS
BSA7} e 584l FEAA THA] €4 EEsiitt

A" TAEE wjddol] oAl AEAA A Hefele
< H, trypan blue 8N 07 AEES EA T, AYEE
90% ©’d1 73-F-ollvt Aol ARt AEE] 90% ©]
A 22 FETF 5x10° cellymlo] xS 2H 3},
collagen type 122 v]g] =X H v 7] o]2)sl¥ .
Hi F © = = 10% FBS, 500 U/l insulin, 7 pg/l glucagon,
20 pg/l epidermal growth factor, 7500 pg/l hydrocortisone,
10° U/l penicillin, 100 mg/l streptomycin, 250 pg/l ampho-
tericin B ¥¥3h= DMEMS AME-3le dAeh 259 &
S} $RHE 37°C w7l A 0, 95%9} CO, 5% &
7NAE Fastd viFsiaant. v ATE 3 A= ik
dog w3t

MTT Assay= O[88t MZESAM HH - 7 EE 24 well
plateol] H]Ei‘: 2.5x10° cellsyml2 2dake] 1827+ B<t
v k3t & gomisin A B gomisin N2 2} =¥ 2(0.1, 1,
10, 100, 200 pM) A2+ F 7247+ T F7F v Fsidct.
7207F % MTT(0.25 mg/ml)7} S8 Wikl o 2 waks)
o 4A7F 9 A2 & AAE formazan crystate: dimethyl
sulfoxide(300 pliwell)l H 540 nmoll ) SF = 245
Act.

CCLOll of8t ZHZE SM |5 - Kisod] Hh2Ne 91
FA sl ZHEE wl3EA] 18417 3 10mM CCLE &
-3+ vt ol gomisin A 2 gomisin N Zt FEE(0.1,
1, 10 3 100 uM)= A Ejste] 2477F F2t M EE WSS
F 2 mgAs Fet A E B3RS dolr gt
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TBHOH oIt ZHM|Z SM R — Teengd] FA72S Ui
Al 7WA 2 E djoFelA] 1847F = 0.5 mM TBHE 3}

11—25} Hi kAo gomisin A 2 gomisin N& 2} FX=H(0.1,
1, 10 2 100 pM)ZE HEJ8l] 1A7F B3t A|EE wjgst &
2 YA S FHoto] A2 B AE-S dolHSt

GalNofl o8t ZIMZ SM RE - Kisoo] > ¥
TRt T ZE wj sk 18/\] % 30mM GalNg &
Fgh wFol ol gomisin A 2 gomisin N& ZF 5= (0.1,
1, 10 2 100 pM)E A 2] 3te] 48417 B AIEE gt
T O ujgdS FHold TR REAE-S GolE YT

LDH, ALT % AST &4 - X 540 =¥ X
o] HjgklS #H3sld LDH, ALT 2 ASTE] #AlS ololH]
- 34 kil Cl121, C123 ¥ Cl124& A3l spectro-
photometer2 7}t 24315t

SAXE - & 24 Ao HF L EFOAE e
A OUE] HEF 749 X}Ol—‘— Dunnett’s t-tests AHE-s}] %

14 oS VR, p<0.059] 790l BAHLR |
4*301 AE Aoz FAEA.

2 I

Gomisin A 3 gomisin N2| IC,, — Gomisin A ¥ gomisin
NAEZEY Y% dEo] v WY 24§ A3 MTT
assays A StATE MTT assays A3 sted dxp vieF 7F
Al A thztel Hls) HEE0] 50%7t He = ¥
L5 Q%A 2 A7 Table 1914 By ule} 7o)
gomisin A¥} gomisin N¢] 1C,,& Z}7} 260.7 uM 2 97.2
uMejit,

Gomisin A % gomisin NO| CCl,2 R & ZHSMd
0|X[E Qg - L2 g A5 A Lol cc1 2 k=7
F2A] gomisin A ¥ gomisin N2| 7HHIE BE 288 ¢
oFE YT Fig. 2014 Bz wke} o] 7k %< LDH,
ALT 2 AST &= CCl, ©5<22] 749 vzl vls) 2}
7} 220.0+8.0%, 255.7421.4% 2 211.3+16.9%= FA o
4 5712 R Gomisin AE CCLE fr=¥ LDH
2 ALT A Z7ts ¥ E 98e ux|x ggkon}

Table 1. IC,, Values of gomisin A and gomisin N in
primary cultured rat hepatocytes

Compound ICyy (UM)
Gomisin A 260.7
Gomisin N 97.2

After isolation and incubation for 18h, hepatocytes were
treated with gomisin A or gomisin N in DMEM for 72h
and the cell viability was evaluated by MTT reduction. ICy,
values were determined by viability of hepatocyte cell
cultures by 50%.
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Fig. 2. Hepatoprotective effect of the gomisin A on CCl,-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as meanstS.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment,

* *¥*Significantly different (p<0.05, p<0.01) from control group.
#Signiﬁcantly different (p<0.05) from CCl -treated group.

10 uM 2 100 pM9] FollA tiz=ol] B8] 146.9+10.6%
9 132.6+9.3%= ASTFAE 8A3| AASHA. Fig. 390
Al B vlel 7o) gomisin N& CCl, @57 8]8) LDH
4L 01, 1 2 10 uMe] =AM ZHz} =l Bl§)
94.4+8.0%, 111.1+16.1% 2 89.8+7.4%=E CCl,2] ]
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Fig. 3. Hepatoprotective effect of the gomisin N on CCl,-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as means+S.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment.

* **Significantly different (p<0.05, p<0.01) from control group.
#,##Signiﬁcantly different (p<0.05, p<0.01) from CCl,-treated
group.

°]%t LDH &4 S7F= dA3] AAlsien, o|9f -fAks)
A ALT 4% Z+zF 118.1+£22.6%, 125.0+12.0% =
184.0£15.6%% CCl, W2 uj3] d=3] A8t &=
3+ gomisin N 0.1 uM&] =14 130.7+20.2%% CCIL,E
g ASTS EA457HE dA 8] AAlsh
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Fig. 4. Hepatoprotective effect of the gomisin A on TBH-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as means+S.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment.

* **Significantly different (p<0.05, p<0.01) from control group.
! #Significantly different (»<0.05, p<0.01) from TBH-treated
group.

Gomisin A & gomisin NO| TBHE |E & ZFH=AM0|
O|Xl= A& - Fig. 4914 B ule} 7+o] LDH, ALT 2
AST 242> TBHY| @549 AS txFd vs) 4zt
531.8+85.8%, 531.8+18.7% 2 335.5+64.4%% AT &
4 E7He YRSl o]#1st LDH €4 %71 gomisin
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A 107} 100 uM 9] T oA izl Bl Z47t 3553+
24.0% % 403.1123.8%% AA3] A =2}, TBHE
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Fig. 5. Hepatoprotective effect of the gomisin N on TBH-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as means+S.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment.

* ¥*Significantly different (p<0.05, p<0.01) from control group.
* *Significantly different (p<0.05, p<0.01) from TBH-treated
group.
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Fig. 6. Hepatoprotective effect of the gomisin A on GalN-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as meanstS.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment.

**Significantly different (p<0.01) from control group.

¥ PSignificantly different (p<0.05, p<0.01) from GalN-treated
group.
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Fig. 7. Hepatoprotective effect of the gomisin N on GalN-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as means£S.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment.

**Significantly different (p<0.01) from control group.

* MSignificantly different (p<0.05, p<0.01) from GalN-treated

group.
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