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Study on the Protective Effect of Corni Fructus Against Free Radical
Mediated Liver Damage

Ki Tae Ha, Young Mi Kim, Cheorl Ho Kim', Dall Yeong Choi, June Ki Kim#

Department of Pathology, College of Oriental Medicine, Dongguk University,
1: Molecular and Cellular Glycobiology Unit, Department of Biological Sciences, Sungkyunkwan University

We evaluated the potential protective activity of the traditional Korean medicinal herb, Corni fructus (CF), in an
experimental model of hepatotoxicity induced by carbontetrachloride (CCls). The CF exhibited a hepatoprotective
activity against Chang cell. And The expression of cytochrome P450 2E1 (CYP2E1), measured by RT-PCR and
western blot, was significantly decreased in the CF treated Chang cell. But CCls and CF has no significant effect on
1A1 and 3A1 isoform of cytochrome P450. Based on these findings, it is suggested that hepatoprotective effects of
CF possibly related to antioxidative effects and downregulation of CYP2E1 expression.
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In vitro Ao ALEH HNEFE
cell line! Chang cell (ATCC CCL-13)2 A}4-3}%t}. Chang
cell> DMEM #HjA]e] 10% FBS, penicillin (100 units/ml),
streptomycin (100 pg/ml)Z} sodium bicarbonate (3.7 g/L)< #
7}8ted collagen coat® plateol ] 37°C, 5% CO, “FeEfellA] Bl
3o, 70~80% confluence’} H 1S w 23 °ﬂ A3 4T}

vl okE A E | serum free DMEMO. 2 1A
7 CCL (100 mM) 2], CCL (100 mM)Q‘r
Ao 2 3t FEEZ A3t 6t &
o] A F HiA = wzE £33+ 1000 rpmoZ 583t
o] cell debrisE AAT F 70T B3t o] 2]
g3tk AE AAZ platecl]l 1xPBSE 5 ml H7HA|
T 70T B#AstATr) o] %o AFol| ALEs

normal liver hepatocyte
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3. Al AEE AAF (XTT Assay)

CCLS} oHAI7F A2 mX= S4a7)
96well platee] Chang cell& 5x10°7) A
CO; Z71 2. 2 incubateroll A 24417+ vl kst i
O CCLSF AFHFEES A7H] $E2 A Y3s
0.3 mg/ml XTTE 50 pl/wellZ ] 2|3} 244]7F
ELISA reader® 450-500 nmo| A EF =& =4
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4. GOT ¥ GPTe &4
GOT ¥ GPT &4Z4L Reitman-Frankel?] #¥HPo) u}e}
ZAE Ak Kit(oHHAoHE A8t S48 A GOT, GPT
714 1.0 ml& *]f@.‘ﬂron }6}04 37CAA 527 W38 e
02 mls ¥ .= 37@01%1 GOT+ 60%, GPT=
0 m 7}’0‘}@1 % 13"0‘}04 |
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5. Cytochrome P450 isoform®] mRNA &d =4
1) Total RNA®] &2 2 A

Total RNAY £+ takararle RNA
isolation kit ver 2.11& AF-&3}9 T} Rat liver total RNAS] 7
= -70Ce E&Fold k23 1 g& homogenizers ©]-83
Z £33 o5 cartrimix-14 buffer 1 mlZ lysisA|#H A2 A
10,000 rpmS. 2 57t ALY E ok A7
A A8} pelletd] DEPC 1 ml& 37Fete] 12,000 rpm 22 2871
gA] AAREYE st} G5 AE AAAZ pelletdl] guanidinium
0.5 ml #7}8te] vortexdt ¥ phenol/chloroform/iso-amylalchol
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A3l iso-propylalcol&
-20 Coﬂ 3087 WA AIZITE 4] 12,000 rpm 2.
Y& 3t F5AS AAAZ pellets 70% ol
washingA] 7121 U] J33tol] A=ZA1A 0.1% DEPC &
lo] Zo] A8 T Chang cell] total RNAE -70C o]l
W21 & A A cell culture platedl] catrimox-14 buffer 1
A7bsted lysisAl AA RNAS £33t o ofste] #4-2
ZZH oA 9] RNA 29 Fdsit.
cDNA ¥4 3 RT-PCR
cDNA 3742 RNA PCR kit (AMV)E Al&3t4 T £ 43
A= Total RNA 1 pg/ules FHo2 AME3IH oW, MegCl
(25 mM), 10xRNA PCR buffer, RNase free distilled HO,
dNTP (10 mM), AMV reverse transcriptioase XL, Oligo dT (2.5
pmol/pl)ﬂ H7A Y1 total volumeS 20 pl7} A )4 &3
T RT 985 3tk 5 30TolA 1083 ¥4 7]a1 42°C
ol A 30&7 annalingA1 7 A4 4 J== TS0 FaL 9Tl
A 5%, 5CellA 583F 1 cycles ok $HE DNAE
sense % antisense primer(20 pmol) 2t 1 pl H7Fska 10x
PCR buffer 5 pl, 2.5 mM dNTP 1 pl, LA taq polymerase 1 pl&
A 7Fe -8 sterile distilled H;OZ total volume 50 pl7} H ==
PCR tubeolM EF3 F, 95CoA 587k 95CeM 18 zH
denaturation & 68Coll A 137} annalingAl 713, 72°CellA 14&
30z &< 35 cycle §H&-A1Z] Thg 72 C oA 5% &< elongation
gt} 242+9] PCR product= 10 pl 4 1.2% ETBR stained
agarose gel “FolA loadingdte] A71YEE Alste] £A43H%
t}. Cytochrome P450 isoform 77} PCRE st AM&-H
sense, antisense primer= o} 9] %9} ZTH(Table 1).
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Table 1. The primer sequences which were used in PCR reaction
of three cytochrome P450 isoforms and [I-Actin.

Gene sense primer antisense primer product size
hsCYPIAT TGGATGAGTAéCGCCAATG TGGGWGAC(;)?CATAGCTF 392 bp
ACCACCAGCACAACTCTG CAACTCCATGCGAGCCA
hsCYP2ET AGATATGG GGCCTTCTCC 435 bp
. a . CAAGAGATGGCCACGGC TCCTTCTGCATCCTGTCG
hsfl-Actin TeeT GCA 275 bp
6. Cytochrome P450 2E1¢] @i 2dds %74

A& A ABAL 70T HES cell culture plate®] protein
extraction buffer& 300 pl FH7PAA cell& Eo} glass
homogenizerg AH&-3te] @At &, 4T 12000 rpmel A 10

min?t YAE2E 3} supernatent¥F Eolx -70Cel| R3]
g Ao Agstdn B e] Fae oA olFe ulel

Zro] Bradeford?] ol ot ARttt WERTAE ez

O

s A
=]

= &AM =9 20 pgol == A 4Fsto] loadingdt - 10%
SDS-PAGEEZ  #7]95std EAAH. Ed @9ds

nitrocellulose membrane® 2 electroblotting®ll ]3| transferA|
71 %, 5% skim milkE ¢ TBS-T (0.1% Tween20 in TBS)E
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o] g-3fo] ALoA 117t incubationdte] H|E-0]Z <l Tl A
& blockings A3ttt TBS-TE 1047 23] washing ¥
anti-CYP2E1 antibody (0.5% BSA added TBS-TZ 1:10002.Z 3]
23t AM)E primary antibodyZ 3t 4TCelA overnight
inbubationdte] FUAFA WS do 7 ¥, TBS-TZ 103t 23]
washing3}al 22} A 2 HRP-conjugated anti-rabbit IgG (0.5%
BSA added TBS-TZ 1:20002.2 & 43}e] AME)E 4204 14]
7t incubationdt T ECL solutione AF8-3}¢] Halel A X-ray
filmell oF 3A17F 7F3A171 & developste] T A o] @GS
B 590 ek CYPRELS] ©wld whd S Bae Az
© 2 GAPDH®| d]gh western blots Al3j3s}e] Tl o]
gt A

we o
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7. 4% 4A FAA
A3 Aol g FAFH< SAS (The SAS System
for Windows, version 6.12, SAS Institute, US.A.)& ©]-§3} 3T}
AP AL Ba+RE i}(meanJrSD)i Jehlgon, 7 A
& wjoll= Student’s t-testZ p-gke] 0.05
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1. CCly7} Chang cell®] AlZAEol| w]X]|

CCly7} Chang cell®] A|ZAYEd ] A H 7]
213t 96 well platee] Chang cell& H=3)o
24X 7F Wl k3 T XTT ol 40}04 =243 A Fig. 13} 2L
A#RE AUt A CCLY] s HlE st Chang cell®] A&
o] Z+23kd e, £3] CCly 100 mM2] F=ol| A thek 50% A=
AEES Yeoleth ek CCloll 93 Chang cell®] Al E<E
S gt glolM 100 mMe] FEE 7|Fo g AT
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Fig. 1. Dose dependent cell viability of CCls treated Chang cell.
Cultured cells were exposed various concentration of CCly for 24 hrs, respectively.
Cell viability was measured by XTT assay and determined as % of control. (+ :
P<0.05)
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Fig. 2. Dose dependent cell viability of CF treated Chang cell.
Cultured cells were exposed various concentration of the extract for 24 hrs,
respectively. Cell viability was measured by XTT assay and determined as % of
control. (x : P<0.05)
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3. Chang cell®] GOT % GPTel| w]X] o] 9
Collagen coated dishellA] 10% FBS DMEM, 37C, 5% CO»
’FEjol A 70~80% confluence’t H=E H]U)$ Chang celldl

serum free DMEMO.E2 WA 3 & CClL & AFHF2ES &4
7} 100 mM 2 100 pg/ml & X3} 6A17F o] Fof HIAE &
Z3tel GOT 2 GPTE 243 tHTable 2). ANz TE
446+15 IU/ ¢ Q¥ HI3ke] CCLYF 23t tZ27e 2504451
U/ ¢ 2 dA3| S A T

71 CCLst A FFEE
o3k FoME 749132 IU/ ¢ & §94%E #4222 Yt
3 GPTE AN ZETS 7.78+45 TU/ ¢ Q1 H)|

T

H]&ke] CCLYH A

23 RTL 394454 U/ ¢ 2 A3 Z713tgch. CCLS A+
FRFEES A0 F93 FolHE 829+34 U/ 4 2 F9A
e FAE YeESith

Table 2. The effect of CF on GOT and GPT levels of Chang cell
with hepatic damage induced by CCl,.

Control CCly CCly + CF
Got” 446+15 25.04%5.1 7.49+3.2+
GPT? 7.78+45 39.4+54 829434«
Each value represents the mean+S.D. of 6 rats Unit : 2 yle Significantly different
from the group(x : P < 0.05).
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4. Chang cell®] CYP1A1 mRNA Z&o| u]X] I

Collagen coated dishellA] 10% FBS DMEM, 37 C, 5% CO,
’Fefoll Al 70~80% confluence’} ==& w]4d Chang celloll
serum free DMEMC.E nA g & CClL 2 A+HF2E5S &4
7} 100 mM % 100 pg/ml% A gJste] 6413t o] Fof WA S A A
3}al PBSZ washing 3 & mRNAZ FZ3th I th2 Table
1914 453 human CYP1A1 gene®] sense®} antisense primer
o]-&3}o] RT-PCRS Ald3te] 1 4HES 0.5% agarose gelell
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A Aeld T (Lane 3)91A CYP1A1Y] @& o]
At

cel,

CCl, 4CF

+CYP1Al

« [i-Actin

Fig. 3. The CYP1A1 mRNA expression levels of CCls and CF
treated Chang cell. Human CYP1A1 (392bp) RT-PCR product was loaded in
0.5% ETBR-stained agarose gel. The templates of the reaction were total mMRNAs
from the Chang cell which was no treated with CCl, as normal control (lane 1),
treated with CCl; (100 mM) as positive control (lane 2), treated with CCls (100 mM)
and hot water extracts of CF (100 pg/ml).

5. Chang cell®] CYP2E19] mRNA #dedl| v A= AH4

Collagen coated dishell 4] 10% FBS DMEM, 37C, 5% CO;
’Fefoll Al 70~80% confluence’t H=F #lY¢3 Chang celloll
serum free DMEM2.2 A3 & CCl E AFHFEES 7
7} 100 mM % 100 pg/ml ¥ A8t 641t o] Fol] WA E A
713ta PBSE washing 3 ¥ mRNAZ FZ3ch I o
Table 1014 53¢ human CYP1A1 gene®| sense$} antisense
primerg ©]43}] RT-PCRES Al&¥ste] 1 AHES 0.5% agarose
gelodl Al 71953t Fig. 49 A#E 43tk CClE HF3HA
o A ETA = CYP2E1S mRNAZF Aol &&stA] ¢oF
T 9lo} (Lane 1), CCLYF A& 270 AE CYP2ELS] o]
S & 4 Atk (Lane 2) =38 CClL
A2 Fol A= CYP2ELS wdo] &
. (Lane 3) o] RS2 Ho} rat
livero A9} w}37FA1 2 human normal hepatocyte$l Chang cell
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Fig. 4. The CYP2E1 mRNA expression levels of CCls and CF
treated Chang cell. Human CYP2E1 (435bp) RT-PCR product was loaded in
0.5% ETBR-stained agarose gel. The templates of the reaction were total mMRNAs
from the Chang cell which was no treated with CCl, as normal control (lane 1),
treated with CCly (100 mM) as positive control (lane 2), treated with CCl; (100 mM)
and hot water extracts of CF (100 pg/ml).
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Collagen coated dish®llA] 10% FBS DMEM, 37C, 5% CO»
Aol A 70~80% conﬂuenceﬂ HEE 8jge Chang celloll

serum free DMEMS.2 A3 & CCL ¥ FHFE2ES 7
ZF 100 mM % 100 ug/ml A Agate 6417t o] ol WiAE Al
A3tal PBSE washing & & Gl A S FEth. @l dSs A
719 %53} nitro-cellulose membrane®]| ©]5A]7] thS, human
CYP2E1e] =o]A <l 12} A9} anti-rabbit 1gGE ©]&3}o]
western blot2 A18)3}9] ECL WHo2 42135 #E3st4] Fig 5
o 235 AUk CCLE AR &2 AdzT oA H st
CClL%F A st 2ol A CYP2EL 9 do] v v=2 Uy

o] S7tata &S & F e (Lane 1, 2), CCLs &7 A<
FFEES A3 FolMe CYPELY Bdo] dA3F] Holx
AL E21E 4 Slth(Lane 3)

Cont. Cccl, CCl+CF
B B _—— |+ CYPZEL
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Fig. 5. The CYP2E1 protein expression levels of CCls and CF
treated Chang cell. Western blot was carried out by using CYP2E1 specific
polyclonal antibody. The sample of the SDS-PAGE were total proteins from the liver
of Chang cell which was no treated with CCls; as normal control (lane 1), treated
with CCly (100 mM) as positive control (lane 2), treated with CCls (100 mM) and
hot water extracts of CF (100 pg/ml).
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234 % in vitroo| A A3t 7+
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FFAY 9L e 54 EA, 7L -ﬂ], N4, ], HE R g
712} W ¥ A M % (endoplasmic reticulum; ER)
el A ez ddste AoZ A 3
o), Cytochrome P4509 = & 7}A] thekgl
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