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Carbon tetrachloride (CCls)-induced liver injury depends on a toxic agent that has to be metabolized by the liver
NAPDH-cytochrome P450 enzyme system to a highly reactive intermediate. Although several isoforms of cytochrome
P450 may metabolize CC1,4, attention has been focused largely on the cytochrome P450 2E1 (CYP2E1), which is
ethanol-inducible. Alternations in the activity of CYP2E1 affect the susceptibility to hepatic injury from CC14. In this study,
the liver protective effect of the hot water extracts of Scutellaria radix (SR) was investigated. The SR exhibited a
hepatoprotective activity against CCls-induced liver damage in Chang liver cells. The expression of CYP2E1, measured
by RT-PCR and Western blot analysis, was significantly decreased by SR treatment in Chang cells. Based on these
findings, it is suggested that hepatoprotective effect of SR possibly related to downregulation of CYP2E1 expression.

Key words : Scutellaria radix, carbon tetrachloride, Chang liver cells, cytochrome P450 2E1, hepatoprotective effect

= 3
de Aoz BeA AT, 2oL BEol oHEA D
g}:

ARAJA =G ko &3] A EHE AME S EA(CCL)E AZE fard eol] tete] Raahgo] glon? FIory
FAYUY transaminase?] £7} 5 ZE E4A o HIE Y3} Az FH 9 HAEWIA FarglEnst JeMe] RuEh
MY FARoRE HEY 23, AW T 29244 FA} w3l 7 e g2 9 7 1A flavonoid A 9] aflatoxin B12)
So] gy s Ao 2 E 71AWS st AldslgAE Akl BEH cytochrome P450 isoforme] &3¢ &S v
I AAZE FastAR, AE3 FAY 7E 35ES tAtel o Bt
#o3}= cytochrome P450 53] 2E1 isoform (CYP2E1)el <3} uetA B AN e F5 dFFEES AR AT A
WS A o] =& =X free radical¢l CCly 2 A3E oY, A xuto ¢ TP EFQ] Chang cell ©] 838l XTT 9 dv| 423 #z3
AAA Hikst £ WEAATY Fx2} 75 99, vEZE= o} cultured medium 9] GOT, GPT &4 53l tRs 395
AW Bade v 5 GdE A s doA A shelstgion], CYP2E1S] w&el] utlsle] RT-PCR¥ Western
o] A} AHPEAL 3o, blot analysis©. 2 HA3tHh. ]’} o] in vitrool A &g

B Aol AH8-E 33 (Scutellaria radix) =379 A TESAE et APs A7 Fos AHS A7 o]
%39l £4.e Z(Scutellaria baicalensis Georgi)?] 2] 247, RBustE nlolth
FE HARE, ﬁkfﬁ”%b‘}“ g0 g 2o gluY, i
* AR AFET, BFA ARE 707, FHuista shel g Bestw A ]H =2 g_l Ho]—lﬂé

- E-mail : graywolf@dongguk.ackr, - Tel : 054-770-2650
- A4 1 2007/11/27 - A : 2008/01/15 1. A8

- 155 -



371 - A
AZ AMEE a2 T8 ARATAAM A £H F
(Scutellaria baicalensis Georgi)®] 2\d o348 & A3t
FHE U F Az A0F, AAREAN(EE AF)AAM 7Y
sto] FaUgn BxgudoA HAFe § Fuste] AHESA
o). B3 300 goll R4 15 ¢S Y 100TA 347 9 7}
3t & A3 oF 650 mle] ARAS AoH, eSS
¥ sdnxstd 92 go] ¥EE AoH (58 3.060%), °lE
20Ce] B#AsAT7L S/l &alAA Pl AHEstAdnh.
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In vitro Aol AFEH A
cell lineq! Chang cell (ATCC cat# CCL-13, USA)S AM&-38F3iTh
Chang cell Dulbecco’s modified essential medium (DMEM,
Gibco, USA) HjA] ¢l 10% FBS (Gibco), penicillin (100 units/ml,
Sigma, USA), streptomycin (100 pg/ml, Sigma)@} sodium

T T

human normal hepatocyte

bicarbonate (3.7 g/l, Sigma)< #7}3l4d collagen coated plate
(Twaki, Japan)ell A 37C, 5% CO, Aejol A ujFatgon, 70~
80% confluence’} H 1S wl Ao A&t

S E A X o) serum free DMEM2.E A8 &, controli
# CClL (100 mM) &, CCly (100 mM)$} BFFEE 100 p
g/ml AP o2 3te] FEHIE A3t 6417 5t v gt
6A17te] A F v = wE 85t 1,000 rpm e Z 5%7F A
AEel et cell debrisE AAT F 70T B#AsHTH7} o] %
o AF A&t wiAE A A platee] 1x phosphate
buffered saline (PBS)E 5 ml #7}A# 23] washing?dt ¥ -70C
of RastAttrt o] 5o Ayl ARgstATt.
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3. NI &S AAF (XTT Assay)

CCLS} SFAI7F AlEol| PXe SAEFHE BA4317] 38ty
96 well cell culture plate (BD Biosciences, USA)ell Chang cell&
5x10°7) = A #F3ke] 37C, 5% CO, ZHO2 2447 F3 ol
Fetath MEFd S AT 5 CCLst FFFE=E A7HA
Agsta 6412 WY F 03 mg/ml XTT (Roche,
Germany) A 2F& 50 pl/well2 *] 2] 3}o] 24417k FF v 3 &
ELISA reader® 450 nmol A sl ).

ko

TE <

FEEE &
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GOT 2 GPT 424 Reitman-Frankel®] ¥l wa}
ZAE Al Kit (oA, A& E A&t S5t GOT,
GPT 7149 1.0 ml& Al @ 3ol 718t 37CeolA 587t WA
o 1,000 rppmo. 2 5837 A4t cell debrisE Al A$ serum
free HjFY 02 mlS o] & T3 ¥ 37ClA GOTE 60+,
GPT= 30%7F ¥H3-A1Z1 F A 1.0 mls H7tste] 2 &3
dha] AL M 208

2 ) she] W3S F 841713, 04 N NaOH
£ 10 mlE 7hste] & S v A-2olA o 1023 WA 5
Akt 602 ool 505 nmollA FHTE HEZ FEE W E
24359tk @35 GOT, GPTY] FAEE Z43 & AFTFA
A AZstgen 3 1 ml 71U/ ¢ 2 JeERASITH
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5. Cytochrome P450 isoform?] mRNA &3 &4

Total RNAQ] = takararle RNA
isolation kit (Takara, Japan)g AF&3lith HIAE A AL
PBSZ 23] washingdt ¥ -70TCo] E#&ZFo|d cell culture plate
o] catrimox-14 buffer 1 ml& F 7}t lysisdt & RNAS £
&te] 0.1% DEPC AH2l® FHFl 1 pg/ut HEs 594 A
ol A3 (DNA 342 AMV RNA PCR kit (Takara)=
AHEetATh 2 AP A = total RNA 1 pgs FHOE ALES}
#Hem, MgClh (25 mM), 10xRNA PCR buffer, RNase free
distilled H,O, dNTP (10 mM), AMV reverse transcriptioase XL,
Oligo dT (2.5 pmol/ul)7} =/ A ¥ 1 total volumes 20 pl7} =
A A e T 30Tl 1023 §HA 7121 42T elA 30+
2t annalingA|Zl $ 99°C el A 53, 5Tl A 5&7F 1 cycles A
319t} 4% (DNAT sense ¥ antisense primer (20 pmol) 2}
7} 1yl A7F5kaL 10x PCR buffer 5 pl, 25 mM dNTP 1 pil, LA
taq polymerase 1 & 71 o Yo d 32 SFFE total
volume 50 pl7} E)=2 PCR tubed Al £33 3 95T A] 58
7k 95 C el A 1% %t denaturation ¥ 68 Coll A 142t annaling?|
7131, 72CAl A 1% 30% <F 35 cycle ¥H&A1Z] T 727C el A
5% &< elongationA| Atk Z-7te] PCR product= 10 pl 4
1.5% ETBR stained agarose gel “JllA] loading3t] #7495
Al &Y sto] A8tk PCR W3-
£-9] Table 13 Zt}.

. ™
catrimox-14

218t primer9] sequence= Th

Table 1. The primer sequences of CYP2E1 and [I-Actin.

Gene primer sequence product size
CYP2E1 sense  ACCACCAGCACAACTCTGAGATATGG 435 bp
antisense  CAACTCCATGCGAGCCAGGCCTTCTCC
fi-Actin sense CAAGAGATGGCCACGGCTGCT 275 bo
antisense TCCTTCTGCATCCTGTCGGCA

6. Cytochrome P450 2E19] ©huldutd =2

A& A A3} -70Co] ES cell culture plate®] protein
300 @l H7MAIA
homogenizerg AH&-3tod #2383 &, 4C 12,000 rpmol 4] 104
7+ YAEEE 31 supernatentt ZopA 70Tl HB3FA 7k
Ao ALt AT. @] GFL Bradeford®] HHol| we}
Algatgith WERAg @A I 59 20 pgel H
ZE A2 loading$t F 10% SDS-PAGEZ # 7|93t &
A AT Eedg 9y
electroblotting®ll 2]3)l transferAlZl ¥, 5% skim milkE &3
TBS-T (0.1% Tween 20 in TBS)Z o]&3fe] ALolx 143t
incubationd}] HI5-o]Z ¢l Tl Ao gt blockings A3
o). TBS-TE 10%7+ 23] washing ¥ 0.5% BSA7} H7}¥ TBS-T
o 1 : 1,0002% 343 anti-CYP2El (Chemicon, USA) %
anti-GAPDH antibody (Santacruz, USA)E primary antibody=
3t 4°Coll A overnight inbubationdte] A WS Yol
%, TBS-TE 107t 23] washingdt 23} A E 05% BSAS
A74% TBS-TZ 1 2,0002% 35]43% HRP-conjugated

extraction buffer& s cell& Eo} glass

S nitrocellulose membrane®. 2



Fao THNE B3 2 cytochrome P450 LE Ao #gt AF

anti-rabbit ¥ anti-mouse IgG (Santacruz)@ “F-2°A 1AzF
incubationdt Th ECL solution (Amersham, USA)S A}-4-3}¢
YA Xeray filmell oF 307+ 734171 F developste] T

e FEFES B

7. 49 A9 SAAEY

A9 A digt BAFQ £ SAS (SAS Institute, USA)
< o] &3tk 43 AL P+ EF A (mean+SD)E HER A
on, 7 A7 Fo4ES AEE ol Student's t-testE p-
ol 0.05 vk o frof 3k Aozt Sle Aoz WA
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Fig. 1. Dose dependent cell viability of Chang cells by treatment of
CCls (A) or SR (B). Cultured cells were exposed various concentration of CCly
or SR for 24 hrs, respectively. Cell viability was measured by XTT assay and
determined as % of control. (x : P<0.05, ** : P<0.01) Each value represents the
mean+SD of 6 wells from three individual experiments.
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Fig. 2. The effect of SR on CCl4 induced cell death of Chang cells.
Cultured cells were exposed 100 pM of CCl, with or without various concentration
of SR (10, 50 and 100 ug/ml) for 24 hrs, respectively. Cell viability was measured
by XTT assay and determined as % of control. (+ : P<0.05) Each value represents
the mean+SD of 6 wells from three individual experiments.
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Fig. 3. The microphotographic observation of CCls and SR treated
Chang cells. Chang cells were cultured without CCI4 or SR (A), with only 100
pM of CCls (B), with 100 uM of CCls and 50 pg/ml of SR (C) and with 100 pM
of CCls and 100 pg/ml of SR (D) for 24 hrs, respectively.
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Collagen coated dishellA] 10% FBS DMEM, 37C, 5% CO,
Fefell Al 70~80% confluence’t =& #jF$ Chang cellS
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Table 2. The effect of SR on GOT and GPT levels of Chang cell
with hepatic damage induced by CCla.

GOT GPT
(1u/) (u)
Control 4.46+1.5 7.78+4.5
CCls (100 uM) 25.04+5.1 39.4+54
CCl, (100 M) + SR 10 pg/ml 18.78+2.7+ 24.1£6.3«
CCl, (100 uM) + SR 50 pg/ml 12.04+1.9« 19.2142.3+
CCl, (100 UM) + SR 100 pg/ml 6.06%1.2+ 10.37+4.2++

Each value represents the mean+SD of three individual experiments. * Significantly
different from the CCls group (x : P < 0.05, = : P < 0.01).

4. Chang cell®] CYP2E19] mRNA Zdo] t3 33559 a3
Collagen coated dishellA] 10% FBS DMEM, 37C, 5% CO,
Aol A 70~80% conﬂuence7} HEE vj¢e Chang celll
serum free DMEMC. 2 wA3 & CClL 2 FFFEES
100 mM 2 10, 50, 100 pg/ml & 2} 2]8ke] 617t o] F o] vj=| S
A A3l PBSE washing 3 & mRNAE F&3I9th 1 &
Table 194 53¢ human CYP1A1 gene?| sense$} antisense
primerE ©] 83} RT-PCRS Algste] 1 4HE-S 0.5% agarose
gelol Al W79 53t Fig. 49 A#E EUth CClE A sHA
%o Az AE CYP2E1Y) mRNA7ZL A w&stz &
Jou, CCLT A28 2T ol M= CYP2ELO] ¢ =&
2 0gaa 5S¢ F AUrh =3 CCLY A &
A g FlA= CYP2ELS #Hdo] FEoE&EFQ] 1
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Fig. 4. The CYP2E1 mRNA expression levels of CCly and SR
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, treated
with CCls (100 mM) as positive control, treated with CCls (100 mM) and various
concentration of SR (10, 50 and 100 ug/ml).
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Fig. 5. The CYP2E1 protein expression levels of CCls and SR
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, treated with CCls (100
mM) as positive control, treated with CCls (100 mM) and SR (10, 50 and 100 pg/ml).
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2 7 FA flavonoid A& o] aflatoxin B12] thA}d
cytochrome P450 isoform®] &/de] @&S vty B
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