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Inhibitory Effect of Angelica Gigantis Radix on Fibrogenesis in Rat Hepatic Stellate Cells

Hyun-soo Son, Young-chul Kim
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Objectives : This study was performed to investigate the anti-fibrogenic effect of Angelica Gigantis Radix on cultured rat
hepatic stellate cells.

Materials and Methods : Hepatic stellate cells(HSC-T6) were treated with various concentrations of Angelica Gigantis
Radix extract for both 24 and 48 hours. The extraction was done either with distilled water or 80% EtOH. After the
treatment, cell viability, cell proliferation, procollagen production and the mRNA expression of the ASMA, TIMP1, TIMP2,
procollagen Type 1a2, and Cytokine IL-6 production were measured by using MTT assay, BrdU assay, RT-PCR. procollagen
Type I C-peptide EIA and IL-6 ELISA assay.

Results : The cell viability treated with water extraction was significantly increased. but there were no significant changes
treated with 80% EtOH extraction. The cell proliferation treated with water extraction decreased only in the 24 hours group,
while there were significant decreases either in the 24 and 48 hours groups treated with 80% EtOH extraction. The mRNA
expressions of the ASMA, TIMP?2 and procollagen 1a2 decreased in a concentration-dependent manner in the 48 hours group.
Procollagen production decreased in a concentration-dependent manner in both the 24 and 48 hours groups. Cytokine IL-6
production increased in a concentration-dependent manner in both the 24 and 48 hours groups.

Conclusion : These results suggest that Angelica Gigantis Radix is beneficial in the treatment of cirrhotic patients as well
as for patients with chronic hepatitis.

Key words : Angelica Gigantis Radix, liver cirrhosis, liver fibrosis, Hepatic Stellate Cell(HSC)
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Table 1.

Herb Scientific name Volume(g)

%5 (Daggul) Angelica Sinens Radix 100
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2) AN zA

EiE 100g8 < 3HFE719 927 1000cc®] 574
= 80% EtOHE dste] dFdaAE Fast 4
el 2417 Aseiet o AEE Whatmann
PaperZ 138 & rotary evaporator® 23
33 A Azt 25(5FF F2) 2 208(80%
EtOH F&2)49 AxFE5S dodM A A
St olgA A okl AlEejekade] 10
mg/nl 8] FEE 0|3 (.22 un syringe filterE ]
L3lo] FHd vhg o3 7 Al A
o AHg-3tsi}.

3) Al oF

FBS, DMEM, Antibiotics 5~ GibcoAHCA, USA),
n-propanol, MTT - SigmarH(MO, USA), BrdU
Kit2 RocherH Germany), Procollagen Type I
C-Peptide EIA Kit+ TaKaRaAHJapan), RNeasy
Mini Plus Kit¥ QiagenAH(CA, USA), Top DNA
polymerase= BioneerAH(Korea), RT System-<
Promega’H(WI, USA), IL-6 Kit= PeprotechAt
(London, UK) 29| Al&& ARE3lsl Y, 7|€} plastic
wares: SPLAH Korea) Al &S o]4-3lth

T

P

1) Cell line

< P34 £l HSC-T6(kind gift of Dr. Scott
L. Friedman)< o]&3}3ich A2+ 10% FBS, 1%
Penicillin/Streptomycin, 1% Glutaminee] &%
WA E AHEsFe] 5% COy 37T wl oFaliet.

) kAl A2

1% FBS, 1% Penicillin/Streptomycin, 1% Glutamine
o] X wjA|e] FAE FLF T 3|4 3]
23l et

3) MEZA SAH(MTT Assay)

MTT Assays 53 AN ES] SHEE ¢
olR 7] 88 1m 2] DMEMel 2mge] MTT v &=
SHE wEy AA3] HMAT7] HEM 2EE
wesl A sl 24well plated]l HSC-T6 cell&

4<10Y/ml9) % B3y 24X 7 Eob u)okst

2.

0

~



oS Aty 2z 23A17, 4TAIZE ¥ 7
wellell 200a9] MTT &5 A7fste] 468 Ft
37Ce =l wickstlet. wiAlE AARE Z
wellel 100w 2] n-propanole #7138t & 5-1087t
5o Foh A welll M $HE 50w FE3H4
96-well plateZ &% & ELISA Reader® 570nmel
A Hsid

4) NEZA5H =4 (BrdU Assay)

5-Bromo-2-deoxy-uridine Labeling and Detection
Kit ME o]43ted ZA 3t

96-well platedl] M EE EF3}31 24417 & ofoF
g = ofAzE EdHE Al A 2047
4477 Fet F71= wioFstsich. 10ul BrdU labeling
solutions 7+ wellell #7}star 447 5k 37Tl
wfeFatict. whoFl & A A S 2504 wash medium
o2 NEEZ AL F 2004 pre-cooled fixativeZ
A EE 15014 -25C2] $HAellA] 3087 A A A
o}, FixativeE A 743l 2504 wash medium2
M EZ 33 A2 100u nucleases working solution
<+ A7lste] 3087 37T 37l A ulkslich

o] & Nucleases working solutions | #13}22 250
Wl wash mediumo2 MEZE 33 A2 F 7 well
W2 100w anti-BrdU-POD, Fab fragments, working
solutiong F7}skar 3087k 37ColA i Fatsich
Antibody conjugated A3t 2504l washing buffer
2 HNEZEE 33 A& % 100ul peroxidase substrate
5 F718Eh uhe oA AEEe] 25U E e

d a7 A2elA AEES v FsTH20-30%).

o

s
I
3
N

2
N

2t 490nme] FHx ez HdASI 405nme
g}2bel A microplate reader® MES9 T
2431

5 RT-PCR

(1) RNA &=

A2l Ao =W E G-well plate] 371 well
o] HSC-T6 cell& 8x10"/welld] %=
oo FEEE RS AT F 4T Y 484
7t &l QiagenAte] RNeasy Mini Plus KitE o] 4
ste] RNAS E&3lich

(2) Complementary DNA(cDNA) A

Promega’te] Reverse Transcription System=
o] &3] (DNAZ A3t

Z, MgCl(25mM) 4u, 10X RT buffer 2u1, dNTP
(10mM) 2u, Random primer 14 (0.5¢g), Recombinant
Rnasin Ribonuclease Inhibitor 0.5u4l, AMV RT 0.6
ul (15u), target RNA lugs €3 Y=+ DEPC
waterS A7}l & £3Fo] 20.1u7t HA 5}
25T 108, 42°C 1A17E 95T 5% 5o A sl
cDNAE Al#sta 5TellA A siA -20Tell X
et om & wuie} AE-Sle T

(3) Primer A%

House keeping gene® 2+ GAPDHE AH&-314]
2, target gene© =+ Alpha Smooth Muscle Actin
(ASMA), TIMP1, TIMP2, procollagen Type la2
9] genes AHE-Elgom 7 primere] sequence:=

o3 2o,

e

Table 2. Oligonucleotide Primers Used for Quantitative RT-PCR Analysis

(Gene Primer

Sequence

Cycle No. product size

ASMA sence

5- GTC GGG ACC TCA CTG ACT ACC -3 % 126

antisence 5- CAA AAT CCA GGG CGA CAT AAC ACA G -3

TIMP1 sence

5- GCC TAC ACC CCA GCC AT -3 98 138

antisence 5- ATG CCA GGG AAC CAG GAA GC -3

5- GGC AAC CCC ATC AAG AGG ATT CAA -3 9 107

antisence 5- CAC ACT GCT GAG GAG GGG -3

col 1a2 sence

5- TGA GCC TGG TGA GCC CG -3 30 113

antisence 5- TCT CGC CAG GTC TTC CAG -3

GAPD H sence

5- GGC ATC GTG GAA GGG CTC AT -3 921 120

antisence 5- AGG GAT GAT GTT CTG GGC TGC -3

All sequences are listed 5 to 3’
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(4) PCR

BioneerAt2] Top DNA Polymerase Kit2 A&
dto] e atqle.

Z, 10X buffer 5u1, ANTP 44, primers FWD,
REV 7+ 20 pmoles, ddH,0 35.8u, Taq Polymerase
0.2ul, cDNA 1uE e ¥ volumeo] 50u7} 57
3te] PCR= F33tsich. A WA cycledlME 9
5C 5%, 55T 1&, 72T 1#o2 3§91, oF
19-28cycles= 95T 14, 55T 1&, 72C 1820 = 3}
gdow, ux cycle> 95C 1&, 55C 1&, 72T
10422 3leh. o]gA 3t A7 WAHES 2%
agarose gel& ©]&-3ted A7]95 (110 Volt, 20+
ZH 8 % densitometerE o] £3te] 7k Wi =9] 7]
£ A%

6) Procollagen Type 1 C-Peptide EIA

Procollagen Type I C-Peptide EIA Kit& AR
stolom, A zAke] A Ao metr SA s

PIP EIA Kite AW=$2 & 7oz &
solid phase EIAZ 271¢] mouse monoclonal anti-
PIP antibodyZ °]43le] & A Axz PIPE
7&8 4 3loh. Monoclonal antibody % 3hi&
microtiter-plateell ®12] )93 2, non-specific binding
of dsiM ALHA st AEE EEHUA,
723 peroxidase(POD)-labeled anti PIP antibody
£ 529l plate welloll H7F7F =3 wieko] =
ek Wi Fol PIPE & HolAME anti-PIP
(solidAyel)ell Aol Holx o9& F HelA &
POD-anti-PIPsll &A= POD& 714 (H:0;
9} tetramethyl benzidine) 7+e] WHe-2 A7zto] w3}
2 Jehta oA WA AEI mFo|
AT PIPY o} wl#slA ek PIPS] o2 EIA

plate readers o] £3le] RS Ao en 4
Az 4 gl PIPS AT AE FEE 1 5
A FREE ET 7He A3 2EFRE v

Fgozm 4 4 A
7) IL-6 ELISA
PeprotechAFe] TIL-6 ELISA kit AHg-3hed A2}

418

ARe] A Alel| whel 4235kt
(D Kit A4 23y

A|ZARe] A Al e} Capture antibody, Detection
antibody, Murine IL-6 standard, Avidin-HRP
Conjugates "HES

(2) Plate 4]

Capture antibodyE PBS(10x PBSE 1x PBS&
Mol 2ug/ml HEE ZAAZ oL, ELISA
plate wellel 1004 713}, Plate® %913tx
Aol Al 147 wiekst %, ZF well suctiondled
MAZ A AT washing buffer(0.05% Tween-20
in PBS) 300u & 43] AA3tdet. vpA 2t HH £
wol Sl& buffers AIAZ o, 2 wellel block
buffer 300uE ¥ A2olA 1A12F o] wfFs}
Ao, suction F HHA] 4 A A3}

(3) ELISA protocol

StandardE 34 el dng/moA FAF =
Standard =X sample 100u&& 3522 plated
T ARZAAM 247 o] it PlateE
suctiongt ¥ 43] M2 o2, Detection antibody
£ Diluent(0.05% Tween-20 in PBS, 0.1% BSA in
PBS)oll 0.5ue/mZ 342712, 7+ Wellel 100u &
YW AlZeA 227 o)A} wioFEtsith. Plate:
suctiond} 2 43 MA38 % Avidin-HRP Conjugate
55ulE diluentel] 1:2000 ¥ &2 S|MA7| 23
2 1Im= 9 oL, 7 welld 100w Y1 A
ol A 3047k v eFstdeh. BHA] Suction ¥ 43] AA
gt % Substrate solution® 100u8 7+ wellol 3
3 Ao] g wj7hx] Aol wjokst obg, LA
& 7€ &l ¥ 405nm 3HAell A ELISA reader
oA 913 650nmelA HA skl

8) EAAE
MicrosoftAF2] Excel programs ©]-23}e] T-test
£ Y3t on, p0.059 BSE Tl e

Aoz B}

i
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1. Bt ZPdAMZS| o DIX= FE(MTT
Assay)

24X 7wk AEd EREY SR
1250/ mEE $94 o= AzdA
ko] Yehtow, 80% EtOH FEEoAE B &
TolME 2T Blwsted A Wizl 9l
o g BAME SHFF FEEY S 50
wgHE NZIN =7 FUREle AdgE Hylow,
80% EtOH FZEEANAHZ 500ug/moll A A E2HA
=7k 594 = 37PF A=A (Fig. 1 Fig. 2).

FEEA
=] F7}

A
.
7
=
<)

Effect of DG on HSC-T6 Cell Viability(MTT Assay) for 24 hours

14

12

.Dygfmﬂ
® 31 2500/m8

1 -

0.D Ratio

B 53 5g/me
L] 125pg/mé
B 550pg/me

500pg/mé

DW DG B0%ethanol DG

Fig. 1. Effect of DG on HSC-T6 Cell Viability(MTT
Assay) for 24hours.

Results show that stellate cell viability was
increased by DW and 80% ethanol DG.(P
values compared with the none treated. ** :
P<0.01)

Effect of DG on HSC-T6 Cell Viability(MTT Assay)}for 48 hours

B gug/me
¥ 31 2500/me

0.D Ratio

B 52 spg/ml
® 1250g/me
B as0pg/me

500ug/mé

DW DG B0%ethanol DG

Fig. 2. Effect of DG on HSC-T6 Cell Viability(MTT
Assay) for 48hours.

Results show that both DW DG and 80%
ethanol DG activate stellate cell viability in 48
hours.(P values compared with the none treated.
* 0 P0.05, s PL0.01)

Assay)

UANZE Fot AR”R EES SR FEECA
L 625ue/nBE BE dRSRF 804 9= 4
E FA A 7kl Yebgen, 80% EtOH %
EME 27F 625ue/nl, 250ue/mol A §4 9l

A AZ2ZAE A & BAZAME 5
R4 2239 A% 1Bw/nolAw $94 9
A4S ReAR EWE AFALS 997 80%

EtOH FZ&EM & 27 62.5ue/ml, 125ug/ml, 500
we/molA A A AE GA =T} Fask
ZR% 2223 80% EtOH %% 2%e4 o
AEE oA fo4 e dAl 37t vl
om, 53] BAZS] A THS FEEC va
80% BtOH 224 ©$ f2ld A

234 o
AZ Bolt 2% WAL 4 ANHFig. 3 Fig. 4.

Effect of DG on HSC-T6 Cell Proliferation{BrdU Assay) for 24 hous
14

12

B oug/me
B 31 7500/me
L] Spug/md

1

0.8 -

0.DRatio

05 -
B 350g/m8
04 4
B350ug/ml

B 500pg/me

0 -

DW DG B0%ethanol DG

Fig. 3. Effect of DG on HSC-T6 Cell Proliferation
(BrdU Assay) for 24hours.

DW DG has inhibitory effect on stellate cell
proliferation by 62.5ug/ml dose and above. 80%
ethanol DG also shows inhibitory effect by 62.5
vg/m and 250ug/ml.(P values compared with
the none treated. * : P<0.05, ** : P<0.01)
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0.DRatio

Effect of DG on HSC-T6 Cell Proliferation(BrdU Assay) for 48 hous
12

14
B opg/me

H 31 2500/m8
B g2 500/me
B 1 25ug/me
B 250pg/mE

08 4
06 -
04 4

02 -
500pg/mé

DW DG B0%ethanol DG

Fig.

4. Effect of DG on HSC-T6 Cell Proliferation
(BrdU Assay) for 48hours.

DW DG and 80% ethanol DG have inhibitoy
effect on stellate cell proliferation. 80% ethanol
DG shows stronger effect than DW DG.(P
values compared with the none treated. * :

P<0.05, ** = P<0.01)

3 BE/t dwet Y ROA Lol 0|Xl= &

Bi7E A 29 &3k} collagen Aol
A FFE FAAe WIS Esle] T
ste] B 372} GAPDHE house keeping genel
T, &5 o|w|AE vleto = (ug/m 2 GAPDH

]

Hle<
A M 25 5t A S BT 5 ¢l
I, 48A17ke] 7 $-= ASMA, TIMP2, collagen type
la2o| A Azl v = oEHoz fA44
Walo] ZhAaE= Aol slsdvh(Fig. 5-a Fig. 5b

w/ml | 0 [3125 ] 625 [ 125 | 250 [ 500 | o [3125 | 625 [ 125 | 250 | 500

Hours 24 hours 48hours
b) Effect of DG on mANAs expression in HSC-T6 Cells for 24hours c) Effect of DG on mANAs expression in HSC-T6 Cells for 48hours
L4 -
12 ®oug/ni = oug/me
= =
: :
§ ®31.2500/m2 g ®31 2500/02
o a
& 08 3
2 52 5ug/80 H ¥ 52 sug/me
8 05 | Haf H Y
o %
£ 04 " 12500/0¢ 2 " 12500/me
& &
a2 <
B asougses B 2s0ug/ae
o L
ASMA TIMPL TIMP2 Collagen 1aZ ¥ soopg/me ASMA TIVIPL TIMPZ Callsgen 1a2 ¥ s00pg/me
Gene Gene

Fig. 5. ASMA, TIMP2 and collagen 1a2 gene expression shows decreased tendoncy by DG in dose

420

dependent manner.

a) PCR bands after treatment with different time and doses.
b) Effect of DG on mRNAs expression in HSC-T6 Cells for 24hours
¢) Effect of DG on mRNAs expression in HSC-T6 Cells for 48hours.



24, 48A)7F <t o'hll
BF 5E & A4 A “3'% veldon, &
3] 24X 7 Aele] A% 125ue/nl, 250ue/nl, 500
wg/m e FEM oA Qe At HEF
oH(Fig. 6).

Effect of DG on Procollagen Production(EIA)

®0ug/me
B 31 2500/m0

0.D Ratio

B g2.5p0/me
W 12500/me
B 550pg/me

500pg/md

24 hours 48 hours

Time

Fig. 6. Effect of DG on Procollagen Production(EIA).

Results show that DG has inhibitory effect on
procollagen production in dose dependent manner.

(P values compared with the none treated. * :
P<0.05, ** : P<0.01)

5 E57I IL-6 cytokine MM 20l O|X|= &2

24, 487171 Fot %ﬂlf—— AEs & vepd A
B 5E gEHoE Zylse ARAHE HAF
gon, B3 TE=(500w/mn)dA 94 U=

A7t B2 A (Fig. 7).

Effect of DG on IL-6 cytokine production in HSC-TE cells

® oug/ue

® 31 2500/m8
® 62 5ug/ne
® 12500/mp
® osougimi
® s00ug/ee

Production of IL-6 ing/mLl

Fig. 7. IL-6 Effect of DG on IL-6 cytokine production
in HSC-T6 Cells.

s
ISt
3
Iy
02
I

Results of both 24 and 48 hours show that DG
activates IL-6 production in dose dependent

manner.
N, £ &

7173 % (liver cirrhosis) < o2 7kx] 9HA 7+A
3te] o) W oz A3} Fejr} chofsiet, A
A BA7FE HEEE ALHe wiA b
AR & Az A 3 HHE A <3
2 g é/l?sl'—’ 9}414 b sAwe wy

A 7, ‘4245’\ ‘Sﬂr‘l Zl7l"4°l , 1

J AgtEe] Hefsie, B2 S F
= 58 7§—r-:— A,

-2}(liver fibrosis)E 7H7A3ke] A A 24
extracellular matrix protein(EMP), 53] €419
Fxg FHoF WA Zho] £AEW, Auka
ratinoid 1A AMzet B2l @A3tE stellate
cellel A} Az 5 w7 shild o] FAH. o] A
o] A= glutathione(GSH) S 7ol o3t
s =2kg-0] Alg] wx cytochrome P450(CYP)<
W gl Kuffer cell# 9502 0E f49 o
AM Eol 93] nitric oxide(NO), superoxide anion
(0°). peroxynitrite} 2 A4 4217] (free radical)
of osl] AT &S TS EF, o8 7}
A cytokine ¥ chemokine®] ZH-8-ol s dojrt
=58

BT 78R st F A4 Eovhe vt Sl
stuz weEa’, gl EE mhe EgEos
A APA o 2= JER A7} e, 77504, TR
FEI}50 gloy Baskgeh & AFelxe E
b 2R3 Al E dARE 23t s A
07 7dEe] Ao L3

b e FAAZRIL HA] wfA]ed] FeA A
Fol Mg o fAPHE et AESAHS o
Aol whel HoFst 2ol S Holmg NEZAL
eiA] otomA o miE #AT £ 9 ¥
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7|1™ AFlol o|x= HEk

o] Aol Fo3lt} AF7HA A% =il i
JdubA el kA o] TR vt o2 500ug/ml o]
2 A Ee] o] LHe & A& FAZ Fe] E
ool A= 31.25ug/ml, 62.5ug/ml, 125ug/ml, 250ug
/nl, 500ue/ml 2 ARSI A|ZHER Aessich

HARA 2ol Eie MsidE W SFH=E
AR 7] 9sle]l MTT assay = Al3stadet. &
£ 574 ¥ 80% EtOH=E 77t &3k "Qsh
FEZ 3|Aste] Aol AHEsR R A9 A
T AAZE BAT T Y B SR 5
ZEAME A7 2 BAITE Fo AEs IR

Eo A AEZZA 2717} AAFHGoH, 80%
EtOH F2& AzZdA e 4827 5 A=s
I5E FoAZdA o4 sl 7P #EH4)
o} (Fig. 1, Fig. 2).

webr EE SRS FEES
A& 238 Z/M7IM, AE AEE
75]-_9_0] 9}_‘.9_ 7(12]-@;_} 9\1%1\:].
o] 59 7} CoChz 1 A
A ES AEES AT A E
A st tte Bmutsh fAK Aol

BEE ARS o G FA mx
= &32 gals) B7) 98 BrdU assay= A3t
Ao 75 FE2E 80% EtOH FE2E5 5l
M A FE oAl A %9]*3 AT A 23}
el o, 53 48/\] e A% S FE20
3] 80% EtOH 3 mm Eﬁ Folat M xS
Al QA Bl As AAF 4 9ldoH(Fig. 3,
Fig. 4).

MTT assay ZA3e}l vlwsle] A R™, 80%
EtOH FZ2Ae A E S =] HgE
ogeks wXA E3sl ot BrdU assay 23 5
T F2E vlE oS 94 e g4E o
Al ko] vrebt

ooz ®E7F DAANEY collagen A
of PAE oS FHAS W FE 5ot T
ofstel BaAl AAHES A Frkeke A

0%
=
™

o AL
| AL O o o of [

B & m\o oXx,

ofN ¢
i3

e

&

oS
=
ad

=
B N )

—‘1-'
©
B o

=

3!
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o2 ezl ASMA, A3t A 7] FehAl
2744 o] 8lE collagen type VI E3jst:= &
Aol MMPE Azl Aoz o=z TIMP1g}
TIMP2, 7] Soivbes Zepl 39 shual
procollagen Type 1a2 gened] WH3}ofAh-S A H ot
t}. House keeping gene® 2 GAPDHE A€}
Arh. AFAI UA AN E BF 5HI A
= A 5 oy, B8R AsE
TIMP2, Collagenla2¢ll A sl ZzZdl] vl %5 9=
Mo g FAA W] AR E Aks IS &
9l9le}H(Fig. 5-a, Fig. 5-b, Fig. 5-¢).

olff st ARZHE Eit A 2 FA3}
of Fedsh= dH AR W AA 2Hg-o] 3l
== & $7F dslH

Procollagen assay® condition® 7] 9 siA
RN EZ 5x10Y/ wellZ 24 well platesl] seeding
g 5 242]7b ﬁTJF Fol| P 7L Tl
= procollagen«] F& =2A43}7] 9)3te] procollagen
type I C-peptide EIA Kit(TaKaRa. Japan)Z A}
Sapdon, Azt AAE weEtA EA s

2, 847 B HAE AAT F e A ®
FE 02 4 AR ekl onl, 54
U A AS WEEAN FT Fat

HAEH G (Fig. 6). olHdt ARz RE EiFe 2t
A EL] procollagen S AT & o=
A& g 4 gl

BE7F AR e Fod 9gE sty
gz 434 wil E25Y shdal IL-6 Al
n)x = od5ks Ate B 7] 93le] PeprotechAtY] IL-6
kitS AHE-3te] A|ZHALe] A A]E whe} ELISAR S
2 A 24, 48A17F FF oA E AEE 3 o
ehd A FE JEH0E FAAY FUHE e
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