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The Effects of Chungganhaeju-Tang on glutathione
synthesis in HepG2 cell

Yeo-Kwang Yoon, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo

Department of Internal Medicine, College of Oriental Medicine, Kyung Hee University

Objectives : The aim of this study is to investigate the inhibitory effect of Chungganhaeju-Tang on alcohol induced
human hepatic cell apoptosis by synthesis of glutathione.

Methods : The amount of glutathione in HepG2 cell was measured with colorimetric glutathione assay kit and
glutathione-conjugated CDNB(1-chloro-2,4-dinitrobenzene) at 37°C and then measured by spectrometry to assess the activity
of glutathione S-transferase.

Results : The synthesis of glutathione and the activity of glutathione S-transferase in HepG2 cell were promoted by
Chungganhaeju-Tang and increased in dose/time-dependent manner. Chungganhaeju-Tang inhibited apoptosis induced by
ethanol and acetaldehyde dependent to treatment dosage.

In Buthione sulfoximine, a glutathione synthesis inhibitor, treated case, the synthesis of glutathione was inhibited and
in Chungganhaeju-Tang treated case, the synthesis of glutathione is promoted with or without Buthione sulfoximine.

The present findings suggest that Chungganhaeju-Tang inhibits alcohol induced apoptosis by synthesis of glutathione in
HepG2 cell.

Conclusions : The result indicates that Chungganhaeju-Tang protects human hepatic cell by glutathione synthesis and
made the liver recover from alcohol induced damage.
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1) HepG2 cellofl w3t zte] A

WA RTE ] Glutathione R/30) WA& JFE&
V257 98k HepG2 celld 1x10°/welle] TE
2 i & EIFmRSS 1, 10, 50, 100 ug/mle]
FEE 4847 ok 283 10ugmld BEE 12,
24, 48, T2AIZHEQ A=IS Y. WSS 22
S HepG2 cellsd} Helalr] @S cel(hxa)S
trypsinizationg %3] 3|45}3ic}.  Ethanol
acetaldehydeo] oJ&) =%+ apoptosise] ™3t 5
FrfEmEe] s w4871 9f8ll ethanol(l, 10,
50, 100mM), acetaldehyde(100, 200, 400pM) F
A7 Ao EEWES M)t apoptotic
cell® tryphan blue exclusion assay® Folo] 3z
3t th. Glutathione synthesis inhibitorg! buthionine
sulfoximine(BSO)=  FHHTAEMS; 8] 20A)17HA |
0.5mM =2 Eostgic).
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3) Glutathione S-transferase(GST) 4% &4
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2 st FIFETEEe] Held e MeH
oo xi AZE 343 ¥ sonicatorE )83}
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ARG dAEeE B Aozl e
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34l GSTY A EE 37CoA9 glutathione-
CDNB(1-chloro-2,4-dinitrobenzene) 2]
FANATE spectrometryE ©]83814] 3 (340nme]|
o] Fgw)gonn AEson nmole of
dinitrophenylglutathione(DNP-SG) formed/min per
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1. JEFF®RE SOl glutathione M40 Dlx|= A&t
1) BosEo] W glutathione content ¥3
HepG2 cellS 1x10° cells/well 2 wjokalo] it

RS 48417 Bt 72 1, 10, 50, 1004g/mle]

seE e F ATIFAS Lelsha reagentS

£9a5  dommoldel  FAEE  EHs
glutathione content® pg/ 10° cellse} @7 A2

ok AT Biste HIFRNES A9 o

o)A glutathione content7} Z7}% o &3] Az

FRAlA EIEE sEF F7Hgel wet

glutathione content®. % 7}5}3tHTable 2).

2) A7k w2 glutathione content H3}

HepG2 cell & 1x107 cellsiwell® wjokaled #iF
PSS 10pgml $22 A7) 12, 24, 48, T2A%F
Az F AFAFRNE TR reagent® THE

=
3 400nmol A8 FYEE =43l glutathione
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BFEESOl AMZMES Gutathione 440l olx|s HE

contentZ ;g/10° cells®] @92 A&} ZA)
Zaol  visle]  EFEESS  HEdt FolA
glutathione content7} Z71Een £3] xadU
oM RG]  AEAlztel FUhsk] whet
glutathione content™ Z7}5}$3tHTable 3).

2. EITEESO| glutathione S-transferase(GST)

activityoll o|xj= H&

1) 2520 & GST activity #3}

HepG2 cell& 1x10° cells/well2 vl oFated y&iH
RG-S A7 Bt 242} 1, 10, 50, 1004g/mle]
T2 AT & A2dEds 83kl reaction
reagentS T F 340nmolA Y FHTE =34
3dle] GST activityS nmole of DNP-SG/min per
mg of protein®] THZE & ATh Pzl

vlslo] EiFARNES AP 7oA GST activity
7 Zrtgom 53 ATl R
ey}l 2718 wel GST activity® Z7}18H0h
(Table 4).

2) A g]A)zbel|l W& GST activity M3}

HepG2 cellS 1x10° cells/well2 wjoFate] AT
REIES 10pyml 52 74zt 12, 24, 48, T2A13E
g & A FTAFENS 2|5l reaction reagent
2 ZHF F 3donmolNe] FBEE FHstA
GST activityE nmole of DNP-SG/min per mg of
protein®] @92 AESATE Az Bl
EFErERES Ags oA GST activity’} 57
H9ow 53 AudlA RS 22Al
o] Z7Vgh] wl GST activity= ZF7Fskdth
(Table 5).

Table 2. Dose Dependent Effect of Chungganhaeju-tang(CGHJT) on Glutathione Production in HepG2 Cell

, CGHIT Treated (ug/ml; 48hrs)
Control ~ : =
~ 1 10 50 100
Exp. | 116 12.8 15.0 17.0 18.2
Exp. 2 124 134 154 172 17.8

Each value represents produced glutathione content (ug/ 10° cells)

Table 3. Time Dependent Effect of CGHJT on Glutathione Production in HepG2 Cell

e ‘ ‘ CGHIT Treated (hrs: 10ug/ml) , ;
Control ~ ke , .
o 12 % a8 s
Exp. | 11.6 13.0 148 154 16.8
Exp. 2 124 136 142 15.8 17.4

Each value represents produced glutathione content (1g/106 cells)

Table 4. Dose Dependent Effect of CGHJT on GST Activity in HepG2 Cell

P ‘ CGHIT Treated (jg/m; 48hrs) : -
. Control : = —
L ! SEM LT 100
Exp. 1 774 80.6 92.4 102.6 1182
Exp. 2 74.2 80.2 91.6 102.2 116.8

Each value represents nmole of DNP-SG/min per mg of protein

84
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1) Ethanolefl £]3} HepG2 cell®] apoptosisel o]

At o4

HepG2 cellS 1x10° cells/well 2 Hjokale] #EiT
BNE-S 2t 1, 10, 50, 100gg/mle] EE2 647k
S A st thA] ethanols 36415 2H2)
1, 10, 50, (00mM 2] FE=F %¥]%} = tryphan blue
exclusion assayZE ©]-83}] apoptotic cellS =43}
o] apoptotic cells/total cells®] @2 AH=3}5ic)
Ethanol9] %7} 71843 apoptotic cell®] 7}
SN NG AREETt FHErE
apoptotic cell?] =% 745 HTable 6).
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2) Acetaldehydeol] 2|31 HepG2 cell®] apoptosis
o vX= 9T

HepG2 cell& 1x10° cells/well2 WjoFata] 75
fEPiES 247} 1, 10, 50, 100pg/mle] 5 64171
Fol Axgldta THA] acetaldehydeE 36A]7H5<H
77} 10, 100, 200, 4000Me} FeE A st &
tryphan blue exclusion assayE ©|-&-3}<] apoptotic
cell& =3 3}e] apoptotic cells/total cells®] T2
A23819tt. Acetaldehyde?] w7} FUVETE
apoptotic cell®] F71 F7FER o EITFEE 2
A Eswrt 2719542 apoptotic celld = A

A tHTable 7).

Table 5. Time Dependent Effect of CGHJT on GST Activity in HepG2 Celf

CGHIT Treated (hrs: 10ug/ml)

Control

ontro 12 24 48 7
Exp. | 774 828 8738 93.0 10822
Exp. 2 742 812 872 922 106.4

Each value represents nmole of DNP-SG/min per mg of protein

Table 6. Inhibitory Effect of CGHJT on Ethanol-Induced HepG2 cell Apoptosis

CGHIT Fthanol (mM)
(pg/ml) 0 1 10 50 100
0 58/500 82/500 162/500 204/500 316/500
1 54/500 72/500 144/500 162/500 222/500
10 54/500 70/500 122/500 130/500 182/500
50 50/500 62/500 108/500 116/500 140/500
100 44/500 56/500 72/500 102/500 124/500
Each value represents apoptotic cells/total cells
Table 7. Inhibitory Effect of CGHJT on Acetaldehyde-Induced HepG2 Cell Apoptosis
CGHIT Acetaldehyde (UM)
(pg/ml) 0 10 100 200 400
0 52/500 94/500 174/500 226/500 348/500
1 56/500 92/500 140/500 168/500 248/500
10 50/500 88/500 120/500 132/500 176/500
50 48/500 74/500 104/500 116/500 144/500
100 50/500 62/500 76/500 90/500 120/500

Each value represents apoptotic cells/total cells
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EITES0l MM Z Glutathione Aol nlxis dg

3) GlutathioneA Aol m]x]= BSOS A3k
HepG2 cell€ 1x10°  cells/well2Z  wjjoks}od
glutathione §-4 A3 A1 BSOE 0.5mMe] FE&
20A17bEQ AAESAL RSS2 1, 10,
50, 100 pginl] 52 48ANEL M P F AL
AzAe Bl reagentE EF3E T 400 nmoj
Ao FH=E =743l glutathione contentZ g
/10° cells®] @912 2123tk BSOS AT 2
oAt glutathiones] AAo] HAAFE Ao viet
ok WEARTEE F9% BSO BTl
olig}l BSO He|Zl X% 25 glutathione2] Y4
& FA3kE R0z Uehlow IFREES A7)
Tx7t %7]—?}‘4] w2} glutathione content™ Z7)8}
ATHTable 8).
4) FHEFEPE5S] ethanol-induced apoptosis A
A2-3) glutathione A& ] A@A B
HepG2 cellS 1x10° cells/well2  ujokate]
glutathione 34 A3 A1 BSOE 0.5mMe] FE&
20A)7H53F AA 23 F ethanolS S0mMe] E&
36A17HE 2t Al ehal RG-S S0ugmle] E%
2 A #
Arh. Ethanol& x]@]8lA] gre Foll e jEEFMEN
%3 BSO9] Az 7o #7A18l¢] apoptotic cell 2]

phan blue exclusion assayE <35} °

o 2 ¥3l7} 919t} Ethanol # &)< apoptosisS
ST Alm vehgon, EiTRNE Fo=
apoptosisE A& Ao E Vel SIS
7 BSOE Zo] Fog M= HitmmEs @
E0 2 Eog FRUE apoptotic cell®) 7} &7}
HA e gzl vla] A E AT Table 9).
5) WIFEMEE] acetaldehyde-induced apoptosis
A28} glutathione A /3&7e| AHA
24
HepG2 celle 1x10° cells/well2 51
glutathione $HAl A 3fA1<l BSOS 0.5mMe] 5=
20A)7H5¢E AAE % F acetaldehydeE 50mMe]
L2 36475 Ak HF LGS S0ug/ml
o] =5 & 88 % tryphan blue exclusion assayS
39519tk AcetaldehydeE *]2]3}A] &L ol A
T WHHEESTS BSOS A" 7o #ARLe]
apoptotic  cell?] o] & W3yl (lddch
Acetaldehyde *2]+ apoptosisE F71A]7]1= AL
2 UEigen, MHBELS T39S o
apoptosis cells?] = ZAHUT. HHFHLEH
BSOE #Zo] Md o e BHFEG G54
o4 BWuE apoptotic celld) 47} Z71E) =] vk
izt HIgtels A2 A0 E e TH(Table 10).

Table 8. Effect of CGHJT on Glutathione Production in HepG2 Cell Treated with BSO

CGHIT Treated (ug/ml; 48 hrs) e
0 I 10 o e
BSO - 122 13.4 15.6 17.8 18.8
BSO + 36 3.2 46 6.4 8.0

Each value represents produced glutathione content (yg/10° cells)

Table 9. Inhibitory Effect of CGHJT on Ethanol-Induced HepG2 Cell Apoptosis with/without BSO

Ethanol (50mM) _ L
Control CGHIT CGHJT + BSO Control  CGHIT  CGHIT + BSO
Exp.1 56/500 54/500 58/500 212/500 118/500 196/500
Exp.2 50/500 56/500 52/500 208/500 122/500 192/500

Each value represents apoptotic cells/total cells
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Table 10. Inhibitory Effect of CGHJT on Acetaldehyde-Induced HepG2 cell Apoptosis with/without BSO

Acetaldehyde (200pM)

- +

Control CGHIT CGHIT + BSO Control CGHIJT CGHJT + BSO
Exp.1 56/500 58/500 50/500 234/500 120/500 208/500
Exp2 52/500 54/500 52/500 228/500 114/500 204/500

Each value represents apoptotic cells/total cells
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ru% el 2 B85 % butanol H-E o] FEeig
S-S e} HepG2 cello) A mh%u o o)
11 Fas-mediated apoptosis®l] #ojéle= F3 2
4 AEESS AR Em}ggc}.

2 Ao HITEREO] glutathione AL
%3] ethanol % acetaldehydeo] oJs] =
apoptosisE A&7 HNEE HTse A&
A5t HepG2  cell  ho
colorimetric glutathione assay kitZ o]-&3}a] &
SHACE WIFENSS o8 APFeA TR

B3} glutathioned] <%ko] Z712 A& 4 I,
53 HEMAESY  Ads: Fied ot
glutathione%Fo] Z7}3l5 7(Table 2), W FFFAE <]
@A 7boll W2 glutathione%F % Z7}5)0](Table 3)
BT E©] HepG2 celltfol glutathioneo] A<
A07)E A8 BT & A

o420 2 GST(Glutathione S-transferase)®] &4
=5 aAEA 37T ol M9 glutathione-conjugated
CDNB(1-chloro-2,4-dinitrobenzene) 8] A AT E
spectrometry = ZAFSH{TE. ol wis) fEIFF
TS T8 FollA GST FA=Y Z7p7) B2
=AY, 53 FHENGS FATTrl #8558
GST AL 715 o.m(Table 4), iHFETEE
o Mz TEE GST BYE} ZrhsE
A2 1% % YIkTable ).

oleigt AT glutathione A7 313
GST #A=9 Z7 a&3Z nlg oz ethanold)
acetaldehyde®] 2|2 HUEe HepG2 celld]
apoptosisoll 3t FiffRie] 8% B&sart
tryphan blue exclusion assayS A2 3}53t}. Ethanol
3} acetaldehyde= FEEHOZ HepG2 cell?]
S/ E AR A OH, FHiF
RS ethanol®  acetaldehyde®  FU ¥
apoptosis% ARt} HMEE HES= 859 3)

T, HFEEEY Foyee] Zlo] ulg}l HepG2
cellJ apoptotic celle] 47} A= 2t)(Table 6,7).

Glutathione $H4) A8 A ¢l BSO+= HepG2 cell)

glutathione A4S #A3] Asjdl= Ao= Yepw

o4

Rk

glutathione

ML o i
oo L0 o

apoptosis&

o, o] Afm LGS v &H<
glutathione &4 F7} 2185 E%ili]—(Table 8).
HepG?2 celld] ethanol2- *]2]3}%-& W] apoptosisZ}
Z7V8kal, glutathione 48 &Xlebe FIFRIGS
EolE apoptosisE A& Fx]¥}F glutathione $H3
A A BSOE Zo] A stds dele & a3
Aol Aoz yehgtiTable 9). HepG2 celld]
acetaldehydeE x1€]3}93-S wjol| = ethanolS {2
3199S wi vs=gt A9E X Fri(Table 10).

PBRPI 2 o] HepG2 ce110ﬂ/\1 2 EAE =
ol MEF7IA AMEZAHSE 771 Cpp32
protease LS 7+ ]J_ Fas, Cpp32E A8}
I Bel-2, Bel-XL& &238lE gene regulations &
ato] apoptosisE AT A Ao 72T
o, R ESS oleld faa Eds #Ed
F}2 apoptosisE A= A 2 cell =2AA
glutathione A4 2 GST &AL ZE7[AAAM THA
TE HEIE ST AT QS & 4 g9l
o, &5 o9} P At Frl o]Fojxof &
Ao 2 Alg gt} 3 glutathione ©]2}2] apoptosis
QAR AT TARE Z7bl dld A7}
88 Aoz Algdu)

Al 7

2
EX
=

s rﬁ

2

V. #&

EIFET o] glutathione A3/d 3} GST &4 57}
9} &3} ethanol 2 acetaldehydeol] 2)3) %
AA sl DA EE BRI AEE
ool 7] 9J3ted, HepG2 cell ol glutathione ok,
GSTS 4= 2 apoptotic celle] 45 A3l
e e dES 94
1. BIFRALS glutathlone MAL A wx 9

Aoy gjEA o2 F7AIAT
2. WBIFIRTISS GST 848 A2l 55 2 ARk

olzA 0w A AT
3. HEN @SS ethanol B acetaldehydefﬂl 9] 5}

$HE)E apoplosisS A7)0 EHOR o

Ask ATt

= apoptosisE
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AITEEESO| H 7 Ee| Gutathione 440l nlxlE P8t

4. Glutathione §4 AAAQl BSOE Azlg A%
oM+ glutathione 2] AAo] A Eom, AT
fieiigy o BSO BIXE)wa} BSO AHeld =
5 glutathione®] A& ZZ8 4} w3 i
WS )57t 27486 B} glutathione
contents™= =739 th

5. Ethanol & acetaldehyde *]¥)+= apoptosisE Z7}
ANRom, HiFREE F9< apoptosisE A
she Aoz vehgth HIF#ES T BSOS 2
o] Eelg FoMNE thEFel Hls| apoptotic
celld] 471 ZAHYTH
o]’ doA X WEIFFIES-S glutathiones] BAS &

Zéta GST &/4& S7HA71H, apoptosisE A

sto R 7MHNEE BHE3T alcoholyd 7HEAS X

=

dsl= Aoz FEFHTL
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