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Protective Effect of Galgeun-Tang Against CCls Induced Hepatotoxicity

Su Young Oh, Sang Hee Seo, Ji Hye Lee, Ji Seon Lee, Jin Yeul Ma*

Center for Herbal Medicine Improvement Research, Korea Institute of Oriental Medicine

Galgeun-tang (GGT) has been a great source for treating cold diseases in the folk medicine recipe. Carbon
tetrachloride (CCls) is one type of hepatotoxin that can eventually cause liver injury. During the experiment, we first
studied the protective effects of GGT against CCs-induced hepatotoxicity. GGT was pretreated for 3 h, and 1% CCls

was added to mouse primary liver cells. After 4 h, ROS gen

eration and expression of antioxidant enzymes (catalase

(CAT), superoxide dismutase (SOD) and glutathione peroxidase (GPx)) were analyzed by FACS and real time PCR.

Also, the activities of ALT and LDH were measured using
iNOS, which are related to inflammation and stress response

cultured medium. The hepatic levels of TNF-alpha and
gene, HSP72 and HO-1 were analyzed by PCR or real

time PCR. Liver tissues were analyzed by HE stain. From the observation, we discovered that GGT treatment protects
CClg-induced hepatotoxicity, and that GGT pretreatment decreases ROS generation, TNF-alpha and iNOS expression.
However, gene expression of CAT, SOD, GPx, HSP72 and HO-1 were increased by GGT. These results lead to the
conclusion that GGT has protective effects against CCls-induced hepatotoxicity.

Key words : Galgeun-tang, hepatotoxicity, carbon tetrachloride
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3. MIT assay

HES] CCLE 05%2 Azl & ¥ 24 A7
MTT Al¢ko] 10:19] ¥l &o] HEE MIT Aok %
o dstdth M dds AAL F oagEAe
DMSOZS 150 ul® #7bste] 30 EA=
readerE ©]43}4 wave length 590 nmoll A

welld]

4. ALT$} LDH assay

ALT, LDH®] $4& A 540 =8 1429 v
< F3td FHAT. ALTY €792 Chemilab GPT kit (IVD
Lab Co. Ltd. )& AHE3te] AFH AR £33t 573
3421, LDHE Cytotoxicity detection kit (Roche Diagnostics
GmbH, Germany)E AH8-3l4 Colorimetric assay o2 3
=

5. FACS analysis

A Z o 2,7’ -Dichlorofluorescein diacetate (DCF)
(Invitrogen, USA) §9& H7tste] 30 £3 H2stdd. ol F,
Efiloz AXE Zesta 4% §, PBS 300 ulel &3t

- ol A4 -

A4 - w1

!

A E
6. PCR¥} real time PCR
Total RNAE RNA 2 Kit (intron,

£ 7FA 3L fluorescence-activated cell sortings

SSOBEEE

R is )

£

g & Qiagen Omniscript RT kit (Qiagen, Germany)E ©] &3}

cDNAZS 459 th Table 19 & Zejo]H S Al&-3}4]
58, [94C (30%), TC (30%), 72°C (30%)] * 40 cycles, 72°C
9o zx02 PCRE X3ttt FFE PCR AHES
agarose gelell M7194%F 3to] gt W719s A% 2

£ density #

It} Real time PCR ¢cDNAS ©|83}e] 94T

94C
10%
1.5%
band

4 Z2 339 image JE )43t FoE YEY
5%, [94T (10

%), TC (20%), 72°C (30%)] * 40 cycles, 72°C 1029 A0 2

AR

Tabel 1. PCR % real time PCRO{| Z&

eyl

st Z2fo|o] AlI=EA 2 Tm

SI:
Gene sequence Tm
Actin 5-TGG AAT CCT GTG GCA TCC ATG AAA-3 s
5-TAA AAC GCA GCT CAG TAA CAG TCC C-3
NOS 5-CCT CCT CCA CCC TAC CAA GT-3' -
5-CAC CCA AAG TGC TTC AGT CA-3
) 5-TAC TGA ACT TCG GGG TGA TTG GTC C-3 .
TNF-albha "5 caG CCT TGT CCC TTG AAG AGA ACC-3  0C
Hout 5-AAC AAG CAG AAC CCA GTC T-3' -
5-TGT CAT CTC CAG AGT CTT C-3
5-ACC AAC GAC AA GGG CCG CCT-3' .
HSP72 5-ACT TGT CCA GCA CCT TCT TC-3 50
AT 5-CTC GGT TTC CCG TGC AAT CAG-3 o
5-GTG CAG CCA GTA ATC ACC AAG-3'
sop  5-GGA CCT CAT TTT AAT CCT CAC TCT AAGS' 4.
5-TGC CCA GGT CTC CAA CAT G-3
SP 5-TCT GCA GAT ACC TGT GAA CTG-3' s
5-TAG TCA GGG TGG ACG TCA GTG-3
7. AYEE D ASBA
AR AHEE BEE 53 ICR shes (2AE o2,
B 559 L ASIIYon, AFATL AP L ANIIE 58
oA FEA 71 Ik YT FS BAST AR FES AME
=g *e‘f?i% ALY A0S AA o]FAH L
W, &3 2 4970 Bl ARBAE £E BT, HUEE
50£10%, 7135 AI7HE 12~163], 2H-S 12417F HYF7)
(AE 700, 25 19:00), ZEE 150~300 Lx& ZF3t] g3
AFEEE 278 FAEH. 28 485 ES 1YALR (PMI
nutrition, USA)9} &2 A A3 27102 gATh
8. HE stain
Age AFAHATA FE AGAoIA AN H o, 5
F9 57 ICR vH92% SS9 4958 93 F 9F
A7t &3 71 2, AT MY w2 FR9H ot 7 £
g A48 F 290 AT AgEAe FAAZE AL
salined] 7t 32 833t AL&3t9oH, 34zt v 13 473
g+ A]ztell disposable zonde (Fuchigami, Japan)& AM-§-3le 7
A AT FASAT T 54 F2e BT AT 3038 F
AN 3R o, CCLE olive oilol 508 &4 3 AL 10 ml/kg
g9oz By Rojalo] o2ojn:,
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1. Cell viability assay

CCLo 213k Al FA40] dd A Ao <3|
A #Rls}t7] f)3te] MTT assay HHS o] &3ttt 24
A7t 52t w229 primary cellol %j
& A3 Fig. 1914 Hol=
, o 40% A=Y AE Y B
AE2 30%7F B S7FSES & 5 Atk

o off
467 >’E

1.0 o L

0.8

0.6

con CCl, GGT+CCl,

Fig. 1. GGT protects hepatic primary cells against CCls-induced cell
death. Cells were pretreated with GGT (400 ug/ml) for 3 h and then were added
0.5% CCla. After 24 h, cell viability was measured during MTT assay. con: control
sample.

Zoge] A AR Q8] CCLOl g3l fEEe AXE5go]
AAHEAE G187 At g 2o 4dS AP
9-29] Zkell A B3 primary celld] 2282 3 Al7F B¢
A A stAth CCLE 4 At Bt Aes § Al
FAT T AEEAY A XS LDHY 2 S HAALE A,
EAY AxQ ALTY F& ZAFstAtHFig. 2). 1 23, 22
A A3 AZF)A CCLE 213 LDHSF ALTS] A o]
o] CCLZE Q18] A= Ax

T
=
2

Jtod o AL

primary cello] 222
gt & FACSE ©] &3 q
A3, CClell o3 frisle Fdtae 2o A A

ArEE AL S 5 AATHFg 3).
ALT LDH
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3
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con ccl,  GGT+CCl, con ccl, GGT+CCl,

Fig. 2. GGT decreases levels of secreated ALT and LDH in hepatic
primary cells. Cells were pretreated with GGT (400 ug/ml) for 3 h and then
treated with 0.5% CCls for 4 h. ALT and LDH levels were measured in cultured
media.
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Fig. 3. GGT pretreatment decrease CCls-induced ROS generation.
Hepatic primary cells were pretreated with GGT (400 ug/ml) for 3 h and then
added with 0.5% CCla. After 4 h, cells were incubated with DCF and analyzed by
FACS to detect intracellular ROS levels.

g atael oAl ?:”fﬂ GASA] A o] o] ZEg|
osf A=A FAsr] HAste], Ao ATRE 3 At

A A F, CCLE 4 ARbES A2lstslt. £2ld RNAYA A
23k cDNAZ real time PCR WS ©]43}¢] catalase (CAT),
superoxide dismutase (SOD)$} Glutathione peroxidase (GPx)
ARt HES gl A, 53] GPxe] EdFeo] Aod A
gt Aol Eol3 thFig. 4).
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con CCl,  GGT+CCl, con CCly  GGT+CCl, con CCl,  GGT+CCl,

Fig. 4. GGT pretreatment elevated mRNA expression of antioxidant
enzymes. Cells were pretreated with GGT (400 ug/mli) for 3 h and then treated
with 0.5% CCls. After 4 h, CAT, GPx and SOD mRNA expressions were analyzed
by real time PCR.
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CCLe TAZeA ASWEEZR] TNF-alphal iNOSE]
ﬂqz%&ﬂ%qmﬁﬂﬂﬂééﬂ%mﬁEu}

A ZEHZ primary celld]lA] CCLell <3|
TNE- alphaQ‘r iNOS9] 9] & Wsls zAMsta, 2299 A A
gloll o3) o]5 FHAe] wHo] A=A Il thFig. 5).
Primary cellell 2285 24 A3F &t A A & CCLE 4 A
7 ¢ A3 Al o)A RNAS 535191 cDNAS FA 59

t}. PCR ¥ real time PCRE ©] &3} o] & A9 &&S 3
A3t An, 28-S A A MEolA CCLel o3 fdse
TNF-alpha$} iNOS9 9] 24 Hde 242" A Aol 93|
AdAEES FA3A
TNF-a iNOS
500
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400
300 100
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100
a o
cel, GGT+CCI, con ccl.  GGT+CCl,

Fig. 5. GGT pretreatment regulates the expression of TNF-alpha
and iNOS. Cells were pretreated with GGT (400 ug/ml) for 3 h and then treated
with 0.5% CCl, for 4 h. The expression levels of TNF-alpha and INOS mRNA were
analyzed by PCR.
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6. Heat shock protein 72 2 heme-oxygenase-1 329 1
ZA}

Heat shock protein (HSP)& &4 A &9 dFo 2, &
2, g2 9 oAty SEYA2RE gl 3add 7x
FANA AL &4 Hrseiy Axee 53 dud 5
oyt EE @i AT 22 AT 3 FA T2
A AEF . E£3 Heme oxygenase-1 (HO-1)
A A7IE BAEA dSA AS HE
Azrgo] 9 Aoz AHA Y. o]y s HO-1L
2 AstE 2EH 2 o /R0 2 i
9%k HSP72 2 HO-1¢] %&o] %—7}5]x]u¢, o]—‘;— urg e 2 E
o A A & vs S7tES BA AT Fig. 6).

7. H&E staining & 5% #2899 1835 53 <
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Tl 2 RE AP Bd FoFoA g F4, A4, A
T 2 Al F99 4TS #FE A FdthFig. 7). 1Y
Tl AE HAF B ASHE
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con ccl,  GGT+CCl, con ccl,  GGT+CCl,

Fig. 6. GGT pretreatment regulates the expression of HSP72 and
HO-1. Cells were pretreated with GGT (400 ug/ml) for 3 h and then treated with
0.5% CCly for 4 h. HSP72 and HO-1 mRNA were analyzed by real time PCR.

Fig. 7. Pathological changes in mouse liver by HE staining. The
hepatocellular necrosis were decreased in GGT treated sample compare to CCls
alone treated cells. PV: portal vein, CV: central vein.
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