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The Effects of 5 kinds of Injinsaryung-San fractions on Cell Viability,
Cell Cycle Progression and Fas-mediated
Apoptosis of HepG2 Cells

Heung Ko, Jang-Hoon Lee", Hong-Jung Woo"

Department of Internal Medicine, College of Oriental Medicine, Semyung University,
Department of Intemal Medicine, Coflege of Oriental Medicine, Kyunghee University”

Objectives : This study was carried out to evaluate the effects of five fractions on cell viability, cell cycle progression and
apoptosis.

Methods : This study employed MTT assay, Cell cycle analysis, Cpp32 protease assay, DNA fragmentation assay and
Quantitative RT-PCR analysis.

Results : In MTT assay, the butanol fraction of Injinsaryung-San has showed magnificent viability, while the H2O fraction
and ethylacetate fraction also showed higher viability than the control group. The H20 fraction of Injinsaryung-San has
showed magnificent viability, and butanol fraction and ethylacetate fraction of Injinsaryung-San with etoposide have also
showed higher viability than the only etoposide group. Cell cycle analysis showed that each fraction of Injinsaryung-San had
no significant effect on the cell cycle. DNA fragmentation assay showed that the butanol fraction, H20 fraction and
ethylacetate fraction carried inhibitory effects on apoptosis induction. Cpp32 protease activity assay showed that the butanol
fraction, H20 fraction and ethylacetate fraction decreased Cpp32 protease activity, with the butanol fraction displaying greater
effects. Quantitative RT-PCR showed that the butanol fraction, HoO fraction and ethylacetate fraction suppressed Fas and Bax
genes, the butanol fraction increased Bcl-2 gene, however no effect on Cpp32.

Conclusions : The data shows that the butanol fraction of Injinsaryung-San increases the hepatocyte viability and has the
heptocelluar protective effect by the suppression of apoptosis through gene regulation. (J Korean Oriental Med
2000;21(3):174-185)

Key Words: Five fractions of Injinsaryung-San, Butanol fraction, Apoptosis, Fas, Bcl-2, Bax )
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Prescription of Injinsaryung-San(Yinchensiling-san)

Pharmacognosy Name(Herbs) Scientific Name Dose
Antemisiae Capillaris Herba (BF%) Artemisiae Capillaris THUNB 45g
Artractvlodis Rhizoma Alba (E1710) Atractylodes macrocephala Xolpz 12¢
Polyporus (J%) Polyporus umbellatus FRIES 12g
Hoelen (F2%°) Poria cocos WOLF 12g
Alismatis Rhizoma ((Z{8) Alisma plantago-aquatica var. orientale SAMUELS 8g
Glycyrrhizae Radix (HE) Glycyrrhiza uralensis FISXH 6g

Total 95¢g
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CSelA e BB AEE F 30gE ol &3t 13}

Z2Z2009] hexane, chloroform, ethylacetate, butanol,
H0 9] 57bA] &ufjol] =qch WS o3 2ot ¢
*‘j sample 30g8 ZH 300mlo]| =2ty 10 &
hexane 200mlE o] 43¢ %1”48]—31 Aol s ol
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} ethylacetate S &
Z%3l] ethylacetate 21 &
butanol 200m1E Yo] ¥
butanol-&- L
85 ¢ h‘?}

Aol A A 7z
DMSO, chloroform, butanol, HO& o]&3le] thA] =
o321 100mg/mle| =2 stock solutiong A28ttt

2) A% 2 fEA el

OREAIR:

QlAle] 7t EF<Q HepG2E American type
Culture Collection(ATCC, Rockvelle, MD)o| A} <]
&ta] DMEM 8JA] 90%¢} fetal bovine serum 10% &
G|l A vl <GBt th M XSS 5%2] CO: Fel7}
4-x15] = 37°C incubatore] A vl oFslch

(2) ZHAl o & ok e] 2 Fas antibody 4 2]

=272 A 100mg Imle] £u) ( hexane,
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chloroform, ethylacetate, butanol, H20)ol| of, 3%
k22 10ugml, 50ug/ml, 100ug/mle] EE2 Fola}
B 247 641 124131, 24413, 4841 be] ABHE B
0.1% trypsin®. 2 A EE 3|3to] protein, DNA,
RNAE Saiich A 2o ofe SHg ey fde
DNA damaging agent$! etoposideE 10Me] T2
12A)12F 2453 3 ghekAlof ok 857 AME Algs)

Atk

1. MTT 2i84d

I)MTT g4 % 2 32l

MTT 5mg/ml-g& PBS(phosphate buffer saline)el] =
o] pH7.52 2t& % 0. 22um-°4 filter= o] T}-8}o] stock
solution® WHEQTE 11 T 1x1070e) AXE 2T
331 Y 1004 9] cell suspensiond] 1042 MTT
stock solution-& & 718} o}

2) §44ke3 Wy P&

MTT stock solutione]] cell suspensionS & 7}3F A
gl 2 37Te)A] 3A7F BE3 T 100442) 0.04M HCI
in absolute isopropanol< Z+7+2] wellol] 2 £33l
& 978 SR 529
23817} 2 5 570nmol| Al ELISA(enzyme linked
immunoso rbent assay) reader2 OD(optical density) &

zgel0

blue formazan crystals<

2. Cell cycle analysis
Cells pellete(5 X 1092 0.2ml PBSe]] @Azl F
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2ml9] ice-cold 75% ethanol/25% PBSE % 7}6}04 3
A2tk PBSel| 7= shAl AREAIZ T 100ug/nl
RNase 9} 40ug/ml propidium iodide(PI)7} ¥3+# PBS
oAl 37CE 3083 wjFd T AXEE 358t
FACScan( FACS Caliber cellquest program (Becton
Dikinson))& ©|-§-3tc] DNA®] & % gkghc}.

3. DNA fragmentation assay

tEg Helet Zt AIZIEE AZE 4 &
PBSE 23] A3t} 2ml & 75% cold ethanol/25%
PBSE Yo AEE 143 ¢ 4TA 23
PBSE T}A] 23] A3 8k & 100ug/ml RNase2} 40ug/
ml propidium iodide(Pl)7} ¥3+% PBSoM 37CZ
3027 vkttt Al £ & 3]F3to] FACScan( FACS
Caliber cellquest program(Becton Dikinson))<& ©]-&

ste] AAYAE 4 Fgck

4. Cpp32 protease assay for colorimetric p-
nitroanilide

1004 2] lysis buffer(0.5% NP-40, 0.5mM EDTA,
150mM NaCl and 50mM Tris, pH 7.5)o] A (7 X 10°
cells) & 32171 Z 15000rpmel| 4] 1057 LA 24l
sl AE=dS At} 20449 cell lysateE 180449)
reaction buffer(100mM, pH7.5 HEPES, 20% Glycerol,
5SmM DTT, 5mM EDTA and 100puM Peptide substrate)

oA 37 ¢l WA g) 405nme A} ELISA readerZ
o] &5te] ODZY W2 HE Ai=th

5. Quantitative RT- PCR

RNAZZ

(D GSS solution A =+

250g2] guanidine isothiocyanate S 293mlo] 3z} =
Fao ¥e % of7]d thr] 0.75M sodium citrate
17.6ml2} 10% sarkosyl 26.4mlE €| 657 ol A
stirring & - of #}5ho] B Etsich

(2 Solution D A 2}

GSS solution®l] 2-mercaptoethanol 2

2 ¥ol A%l

0.1IM¢] 5%

® 10719 Al Ed)] solution D 5004, 2M sodium
ace tate 504 (pH 4.0)2 4
saturated phenol 5004 ,
alcohol(24:1) 1004 &
of 1587+ A ST

@ EFLN-L 15000rpmol|A] 208-7F YA Bals}
o Azl 458 343l Ea2] cold isopropanol
10004 & Yoy -70CNA 24417 A A AT

® 15000rpmellA] 203+ A4l Eelsled &AL AA
3l & RNA pelleteS 100% ethanol®} 70% ethanol 2 A
g & 3042 RNase-free watere] =< spec-
3] RNAS] 5 4383

4 EHD F water-
chloroform :
o] 1027} vortexing3le] ice

isoamyl

trophotometer o] &
2) cDNA 7| 2}
O ohedt 2e 202 A 8E EFBAT

Reverse transcriptase buffer 24
Random hexamer(10pM) 14
AMV-RT(10U/ ) |97
ANTP(10pM) 14
RNase inhibitor 054
RNA 14

@ #g-gdo] 20u7} ) EE sterile waterS &7}

g F 427 W 153t A 8k
@ 7} A8l 80u2] B3 ol %Z‘?‘?} F PCR ¥F
3 ol g3kt
3) Primer A2}
(@ House keeping gene

GAPDH : Glyceraldehyde-3-Phosphate-dehydrogenase
Oligonucleotide primers used for a quantitative RT-PCR
analysis (All sequences are listed 5 t03')

Gene Primer

2.

GAPDH 3

Sequences Orientation

TGAAGGTCGGAGTCAACGGATTTGGT sense
GACCATGAGAAGTATGACAACAGC antisense
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(@ Apoptosis-related gene

Oligonucleotide primers used for a quantitative RT-PCR
analysis (All sequences are listed 5 to 3')

Gene Primer
1
FASM M2
1
CPP32 2
PMI12
BCL-2 PM14
B3
Bax B4
Sequences Orientation
GATGCTTTAAGCGCATGGCG sense
GTTTAAACACGGCTCCAATCGG antisense
CTGGTTTTCGGTGGGTGTGC sense
AGCAGCATCGACAGCTGTACC antisense
CTTTGAGTTCGGTGGGGTCATGTG sense
TGACTTCACTTGTGGCCCAGATAG antisense
GTGGCAGCTGACATGTTTTC sense
AGCTGGGGCCTCAGCCCATC antisense

4) Quantitative RT- PCR
O 7 cDNAE oz tiit 2o Ags £8
Epii=g

10x amplification buffer 104
Mixture of ANTP(10pM) - 54
GAPDH primer 1(10pM) 24
GAPDH primer 2(10pM) 24
Template cDNA 4u
H:0 774

@ GAPDH primerg ©]§3to] T 2702
36 cycles PCRYFE-& A3l 3} o}

o Y718 A #ks} stglch

@ 13} PCRuM-3-2] 432 ET)Z RNAY ¥& &
7+ste] == GAPDH PCR products ook— +20%\]

2 3 %3} et

® 99 AHE HE o2 target AR o
PCREHE-S g3t A H&sts A3
t}. Target gene2] PCRZA & t}2-3 2t}

Cycle Denaturation
First Sminat94<C
Subsequent | minat94C
Last 10 minat 72°C
Annealing Polymerization

I minat 59C I minat 72C
I minat59C I minat 72°C
| min at 59°C 10 min at 72°C

(3 PCR products% 2% agarose gelol| 4] 100V, 10%

7 A7)9 53 & densitometerE ©]-§-3F] Z} band
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Cycle Denaturation
First Smin at 94
Subsequent I minat94 ¢
Last 10 min at 72°C
Annealing Polymerization
| min at 59°C I minat72C
1 min at 59°C 1 minat72°C
| min at 59°C 10 min at 72°C
4 1
1. MTT assay

Tﬁl‘ﬁlﬂlxﬁﬁl 7t BEEe LS % Zlsh7] 4
std, A|RES 6417, 12413F, 24417, 4843t 47}
AR o] Helgk &, MTT assay & /\] el
ELISAE o] &3 =3 Zul Table 1.9] 28135t
(7} 23]o] ZAA Agaion, B3 IFHAE
EAE D). A4l 27 normal control)3} 5714 &
S A A7 100u/no] sEAM e AXE
g BolA @ete Ao AU, HkHM
HE£00] butanol BE Sl A E YEFE Aol T

&} A 2= THTable 1).

A4 227} etoposide Aol AL A|7PER
OD z}o]| 7} F=2] A etoposide | 2] A AL EA
ol o3 B&FE Aslrl FaE . Etoposidett
23t T 100ug/mi 2] THBIY 56 2 22 E A=
T 12A)17h 244 3be] 270A] AlzbE B #Es 23
H:O, butanol, ethylacetate, chloroformol| A A|7H8 2
OD 4%-& B3 E3) H:0s9} butanol £3 &AM
8 253l tH(Table 2).
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Table 1. The Effect of Each Fractions of Injinsaryung-San(Yinchensiling-san) on The Viability Cultured Primary Hepatocytes in

MTT Assay(Injinsaryung-San fractions; 100ug/m!)

OD(Optical Density) 6hrs 24hrs 48hrs
Normal control 0.682+0.024 0.663 £0.005 0.708+0.005 0.713£0.005
Hexane 0.678+0.008 0.686+0.018 0.718+0.004 0.72640.008
Chloroform 0.690+0.011 0.696+0.006 0.71610.004 0.72310.003
Ethylacetate 0.699+0.006 0.706 +0.009 0.733+0.006 0.754+£0.001
Butanol 0.710%0.003 0.76510.007 0.795+0.001 0.809£0.001
H.O 0.70210.003 0.71640.001 0.7324:0.001 0.739+0.004

Table 2. The Effect of Each Fractions of Injinsaryung-San(Yinchensiling-san) with Etoposide on The Viability Cultured Primary
Hepatocytes in MTT Assay(Etoposide ; 104M, Injinsaryung-San fractions; 100ug/m!)

OD(Optical Density) 12hrs 24hrs
Etoposide only 0.518+0.007 0.552+0.004
Hexane 0.505£0.003 0.573£0.013
Chloroform 0.561+0.003 0.611£0.013
Ethylacetate 0.591£0.002 0.650+0.001
Butanol 0.625£0.006 0.6830.013
H:0 0.659+0.004 0.721+0.002

Table 3. Cell Cycle Analysis by Flowcytometry
G1(%) S(%)
Normal control (untreated) 45.460+2.022 15.910+0.141
Hexane 49.595+0.728 18.460+0.636
Chloroform 49.510£0.961 15.9601+0.735
Ethylacetate 50.325+0.855 16.6700.480
Butanol 49485+ 1011 16.10541.011
H0 51.450+2.064 15.960+1.343

2. Cell cycle analysis

B 2w EBN SR 4 BEEE floweyto
metryS o] &sted AEF7)E XA G171, S
71, G271, M719 A 7 gl 23t el Akl 57t
2 E8EI= Aol7t GIATH(Table 3). whekrA] MTT
assayol| A} WElH butalnol, H-0, ethylacetate 2] &5-2]
ALBY F7he AXEE BYsl 9@ Ae ol
Ao g

S

3. DNA fragmentation assay

Fas-mediated apoptosisol] th3l 2FE2] 32 Lo}
B} 95bod, BRI %k 2+ 2 &7} Fas-antibody &
Z Ao Eojdle]l DNA fragmentation assay S A] 3 8}
Att WA Fas-antibody S 200ng/ml9) FE2 1247}
Aele &, BN SR 24 285 100u/nle] T&

2 2447k B 36713 2§k & FACScang A| 33}
At

A3+ sub-Gl phase?] apoptotic body7} Fas-
antibody %t A 2] 3+ ol M= 24412k 34.3%, 3641t
o 542%% Z7akgl=t, butanol 22 &2 37 A
213 2L 16.1%, 152%%, HO 2 Ed e
18.4%, 19.2%%Z, ethylacetate &8 &A= 22.5%,
25.5%% Z+a3tTH(Table 4). whaha] BRI o)
butanol 28 Z A 7} A etA] apoptosisE A
&1 H:O, ethylacetate 312 % apoptosisE 815}

A A Aoz Yert.

4. Cpp32 protease assay
Apotosis signal 2 He3te Al ¥ T Fio
Yl Cpp32 protease A =& ELISAE o] §-3}¢]

e s
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Table 4. DNA Fragmentation Assay by FACscan

24hrs 36hrs
Control(No Fas-antibody) 7.3% 9.2%
Untreated(Fas-antibody only) 34.3% 54.2%
Hexane 311% 47.1%
Chloroform 32.4% 45.9%
Ethylacetate 22.5% 25.5%
Butanol 16.1% 15.2%
H:0 18.4% 19.2%

Table 5. The Effect of Each Fractions of Injinsaryung-San(Yinchensiling-san) in Cpp32 Protease Assay

OD(Optical Density) 30mins 60mins
Fas-antibody only 0.725+0.016 0.796+£0.008
Hexane 0.716+0.006 0.74740.004
Chloroform 0.692+0.019 0.725+0.006
Ethylacetate 0.555+0.023 0.612+0.010
Butanol 0.412+0.012 0.40910.004
H:0 0.528+0.013 0.497+0.011
Table 6. Quantitative RT-PCR by Densitometry Scanning ( Gene / GAPDH )
2 24hrs 48hrs
Gene/ 12hrs Is 8hrs
GAPDH Butanol Ethyl-ace H:O Butanol Ethyl-ace H:0 Butanol Ethyl-ace H:O0
tate tate tate
Fas 1.624 1.589 1.629 0.826 1.331 1.445 0.571 1.115 1.189
Bax 1.561 1.560 1.481 1.021 1.265 1.307 0.845 1.140 1.253
Bcl-2 1.341 1.287 1.302 1.599 1.264 1.318 1.821 1.201 1.292
Cpp32 1.103 1.209 1.193 1.119 1.211 1.128 1.109 1.205 1214

A 3FA ) 200ue/m ) Fas-antibody S 24417} 228t
T, BRI ] 4 REEES 100u/nld] TER
fﬂﬂlé}i 303, 6020 AP BRI B

Efhol 2z} B8 53 butanol, H:0, ethylacetateo]] A]
Cpp32 protease activity A &}7} YElg oy, 3
butanol oA FE&A AslE Y ehTable 5). 18}t
o| ¢} 72 butanol, H:0, ethylacetate &3] 5-2] Cpp32
protease activity A s}2H4-2 Cpp329] activationg

ke Fas 72t A& Bt o] Foid 7}
7 A itk w3 HEF o 2 Cpp32 proteased

.
== A] T2
e A

A

8131 Cpp32 genedll = J8-E n|AA] &g F= Uvh
w}g}A] quantitative RT-PCRE o] &3}od {2 x}o]] 1)

A Gee Aviugia.

5. Quantitative RT-PCR analysis

A g7 AxE EdiZ A& 2 apoptosis &
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A& 77F B2 butanol, ethylacetate, H:O 3 &2
$32 28§37 E quantitative RT-PCR S E&}
XA 0.2 (12hrs, 24hrs, 48hrs) B2 314 T}, W 2]
g9g Adehn ARE HeA T WYE
A AZE FlEsith 0}%31 RNAE %3}
cDNA 2 primerZ A28 & PCRS Alddsta A7)
A%g AA densitometer® 7 25}t B J‘VJr7g
£ 23] vtE Al Al e A

Aok, BB 4E5e] butanol, ethylacetate, H:O —“5;21,
£ apoptosisE S Fas ¥ Bax genes 94|39
o, 3| butanol %3 &2 apoptosisE AA 3= A
o2 437l Bel2g F7 ]"\]733} a2} butanol,
ethylacetate, H-O 28 & 25 Cpp32d& o}Fd
FE&g AA WMD]—(Table 6, Fig. 1, Fig. 2, Fig. 3,
Fig. 4). u}2kA butanol, ethylacetate, H-O £ &8 &
Cpp32 proteaseZ A 3FA|7F RT- PCRo[A] geneg]

0.

Rm{ﬂ nz

l
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Fas Bax

butanol fraction  ethylacetate fraction ~ H:O fraction

butanol fraction  ethylacetate fraction  H.O fraction

12hrs 24hrs 48k 12hrs 24hrs 48hrs 12hrs 248hrs 48hes
- . 12hrs 24hrs 48hrs 12hrs 24hrs 48hrs 12hrs 24hrs 48hrs
GAPDH GAPDH
butanol fraction  ethylacetate fraction  H:O fraction butanol fraction  ethylacetate fraction ~ H:O fraction
12hrs 24hrs 48hrs 12hrs 24hrs 48hrs 12hrs 24hrs 48hrs 12hrs 24hrs 48hes 12hes 24hrs 48hes 12hrs 24hrs 48hrs

Fig. 1. Fas/GAPDH expression <Quantitative RT-PCR>. Fig. 2. Bax/GAPDH expression <Quantitative RT-PCR>.
Bel-
c-2 Cpp32
butanol fraction  ethylacetate fraction ~ H:O fraction . . .
12hrs 24hrs 48hrs 12hes 24hrs 48hes 12hrs 24hrs 48hes butanol fraction  ethylacetate fraction  H-O fraction

£2hrs 24hrs 48hrs 12hrs 24hrs 48hrs 12hrs 24hrs 48hrs

GAPDH GAPDH
butano! fraction  ethylacetate fraction  H:O fraction butanol fraction  ethylacetate fraction ~ H-O fraction

12hrs 24hrs 48hrs 12hss 24his 48hrs 12hrs 24hrs 48hrs 12hes 24hrs 48hrs 12hrs 24hrs 48hrs 12hrs 24hrs 48hrs

Fig. 3. Bcl-2/GAPDH expression <Quantitative RT-PCR>. Fig. 4. Cpp32/GAPDH expression <Quantitative RT-PCR>.

WAz} GeplA oo Cpp32 BRE olAlshe T FE EANRS 2702 s AL FHoR
7ol ohet Y€ ARsHe RO R etk sjof o] oA ghorin, EHEIRe] 71 WEHS A
e Tl o] BT Jike | o, TRBH Bt B

1 EEOmEE 181 BHFIES 2o g dke Aol

Tl A Ak B ATRE AT BE, FF

ghelgtoll A zhA gkl i3 Ul§-2 i, B R w20 dol|a SA4YA|, I rEl A, 3k o

I, Wi, B85, B 5o 350 donw, 53 SAE A& GA, Tt GA| Fo] BaF e,

BES woll2A T, 224 1, iuE 5 B AR AT B S B A el A

P glel] AdA o Hesim gleps. ghe] sl HriE sl RS K Ao2 FHHfige &

FEe] o1 (B TR, ik So] YA FH 9 AL F Aotk S R BHFIE, B HE s}
9] & PR Kl gl omrienn Be A ASle FH o) REAEE, BREEC AN, TAE He, @

BHEEE Felgto) A vlolg] a4 HASS Arat FEH %3, Falsir|d @4, HBV- DNAO*XH 7}01
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