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ABSTRACT

The work of Gyukhachukeotang on growth of uterine myomal cells, MAP
kinase activity, and Cell Apoptosis

So-Youn Kim, Seung-Hee Baek
Dept. of gYnecology, College of Oriental Medicine, Kyung-san University

This work examines the effect of treatment with Gyukhachukeotang on the
growth of uterine myomal cells. Comparisons of cell growth, MAP kinase
activity and expression of bcl-2 (apoptosis-related gene) were made between the
control and experimental samples. The results as fallows;

1. Any concentration of Gyukhachukeotang above 0.01% yielded growth
inhibition. Concentrations of 5% and 10% stopped all cell growth, demonstrating
the effectiveness of Gyukhachukeotang as a growth inhibitor on uterine myomal

cells.

2. The MAP kinase activity in uterine myomal cells treated with
Gyukhachukeotang was decreased to a high degree at the concentration of 10 %,

and some inhibition of activity was detected at a concentration of 5 %.

3. The expression of bcl-2, a Cell Apoptosis-related gene, in uterine myoma
cells treated with Gyukhachukeotang was gradually increased with increasing
concentration of Gyukhachukeotang.

These results indicate the ability of Gyukhachukeotang to control uterine
myomal cell growth, with concurrent reduction of MAP kinase activity.
Treatment with Gyukhachukeotang appears fto trigger a normal apoptosis
response, as indicated by increased bcl-2 expression. This observed increase in
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uterine myomal cells.
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Components of Gyukhachukeo-tang

Hip 45 4 - ZACEY) A8 (g)
Yot Angelicae Gigantis Radix(Angelica gigas NAKAI) 11.25
Ey - Persicae Semen(Prunus perica (L.) BATSCH) 11.25
M Glycyrrhizae Radix(Glycyrrhiza uralensis FISCH.) 11.25
FLAE Carthami Flos(Carthamus tinctorius L.) 11.25

TR Trogopterorrum Faeces(Trogopterorum Faeces) 75
= Atrachilis Rhizoma(Atrachilis koerana Nakai) 75

WP M Moutan Cortex(Paeonia suffruticosa ANDR.) 7.5

TRz 4 Paeonia Radix Rubra(Paeonia lactiflora PALL.) 7.5
54k Linderae Radix(Lindera strychnifolia VILL.) 75

b+ Cyperi Rhizoma(Cyperus rotundus L.) 5.625
HUR Aurantii Fructus(Citrus aurantum L.) 5.625

K Bupleuri Radix(Buplerum falcatum L.) 3.75

&t 97.5

g g ol 1.2me 045me membrane
filter(Milipore Co., USA)E FREst #FHsH
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® RT-PCR(Reverse Transcriptase PCR)

#W¥ Total RNAE SUPERSCRIPT IR
Nase H-Reverse Transcriptase (GIBCO BRL)
£ o]435le cDNAE TSt WA total
RNA [pes #9835 148 oligo(dTis-1s(5001e/
ml), 1zt 10mM dNTP MixE ¥ % final vo
lumeo] 127} HEE HEFE HrESIAY.
a#)a 66CAHA 541 HolE v, 4 5Xfi
rst=strand buffer, 2X0.JM DTT, 1x¢RNase O
UT Recombinant Ribonuclease Inhibitor(40units
/DS £%& Tenk 42°CAA 208 40 FU
t}. 7)o HEFHo R SUPERSCRIPTIO 140
(200units) & A74ste] 42TAAM 505 ¥He3)
9 ¢cDNAE FAstaoh

@ cDNA H%F 24

¢DNA A &8 G3PDH 5'primer(5'-accacag
~tccatgecatcac-3')9F G3PDH 3'primer(5'-tec-
accaccctgttgetgta-3')E o] &3 PCREZ A3}
SAtt. G3PDH 5'primer®t G3PDH 3'‘primer 20
pmol¥} B, template cDNAE premix®
final volume 25145 ®# % first denature 9
4°C 5%, 30cyclex® denature 94°C 30%, aneal-
ing 65C 30%, extension 68C 2% 30%, final
extension 68C 10222 PCRES F3stgch
dtgo] b PCR AHE2S 1.2% agarose geldl
A 100VE 3083 4719%E & ¥ Bio-rad
quantity-one& ©o]&3te Zt sampled2 F:
g AR

@ MAP Kinase PCR

Proliferation®} Z#A¥ MAPkinased] %33
2 MAP kinase 5'primer (5'-cgectacgge-
atggtgtge-3')9} G3PDH 3'primer(5'-ccctgga-
aagatgggéctg-3')E o]-4% PCRE MAP kin-
ase gened] AHE F 536bpE FEZFAUTL
MAPkinase 5'primer$} MAPkinase 3‘primer
20pmol ¥ B4, template cDNAE premixZ
final volume 2544E& 2&% first denature 94

T 5%, 0cycleZ denature 4C 1%, anealing
58C 1%, extension 72C 1% 20%, final ext-
ension 72C 10822 PCRS <3&qic)
o] By PCR AHE-S 1.2% agarose gelolA
100VE 3087 A7]9%S ¥ F Biorad qua
-ntity-one & ©]&&t Z sampled® FEE
AR s
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Apoptosis#H# bel-2 F2zke) wE

Apoptosis$} ## ¥ apoptosis-related cyst-
eine protease®] AFH #AL bcl-2 5'primer
(5*-~gtgtagcaccagtgggtgtg-3")9t bcl-2 3'pri-
mer 5'-tgaccctgagcagagacctt -3)E o] &% P
CRE. apoptosis-related cysteine protease ge—
ne?) ¥-8 F 40bpE FEAT bd-2 5
primer®} bcl-2 3'primer 20pmold B, te
mplate cDNAE premixZ final volume 2548
E g% T first denature H4TC 55, 30cycleZ
denature H4C 1%, anealing 53C 1%, exten-
sion 72C 1¥ 20%, final extension 72T 10%
L2 PCRE 34tk wh&o] ¥4 PCR 4
B8 1.2% agarose gelolA 100VE 3087 &
N4%5 S &% Biorad, quantity-oneg ©)-&
3 Z sample¥ 2 ¥ 58 AAsAh

M. B %
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BTZES0 FEHEMBES /MBI MAP Kinase &t ¥ Cell ApoptosisOf OlXl= &t

WETFBYE it 2% 001% LibolA  filge REo] ol Foxx] & AL & 5 3l
sl et Rl EEEE AR/ YEE vk #ilEe] BURel kY 1% RTERE
dom E3) 5% LlEk9 fEdE FEME 3 10% FBS HinflME 7.8 19 235x10°
Milp 2= FEol MES A ez FEEE  /me flgvte] MRl BTEREE ABFE
o] 93|8 MEERE 017 022 24 FEMEY EENH 837 de A2 YE
= g7 Jelbdoh E) 1%, 05%. 005% 2 %cH(Table 1, Fig. 1).

001% FinfrollM = filpel REXE 47 1
1, 16, 26, 44 2 612N HIBE 113}t

Table 1. In vitro growth of uterine myomal cells treated with Gyukhachukeotang at various concentration

Concentration of

Final concentration of

Initial concentration of

the cells after 3-days

Gyukhachukeot the cells Growth ratexx
% 10" arell) culture*
ang ( (x 10Y/plate)
. Control(10%FBS) 3 71 23.7
Control{0% FBS) 3 21.3 71
10% 3 0.4 0.1
5% 3 0.5 0.2
1% 3 3.2 1.1
0.5% 3 47 1.6
0.1% 3 7.7 . 2.6
0.05% 3 13.1 44
0.01% 3 184 6.1
1%6+10% FBS 3 23.5 7.8

* 92 hours culture at 37 C, 5% CO2 in air condition.
= Total no. of cells harvested/initial no. of cells cultured.
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Fig. 1. In vitro growth of human uterine myoma cells treated with different
concentrated Gyukhachukeotang in DMEM medium at initial seeding period for
3-day culture
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5%, 1%, 2 05%Z 319 A$ Ml RE¥R
& 747} 219%(263%10%/me), 254% (26.0% 10"
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n)EA 50%H ke HERERS JEE B
olel FBS MmN S MipRER not

® Y423 »e gERS Ve BTFEHRE
o MEREME JEhde & 5 AYT =
& 01%, 0.05% 2 001% H7lZIM9Y 4%
g Z7} 5549%(66.7%10"/mb), 67.6% (81.3x1
0Ymd) 2 709% (85.3x10%/me)2A 10% FBS
7 HmE HEES] R el %o Ml
E%g Yehigiov FBSE HinsHd e ¥
R BRGE A BEE JEIT

webd FTEEEY fFHS JehE B
B 1%L HmEEe Aoz doH §¢
H 1% BTEHEY 10% FBSE fHinsh 1%
e 648% (780x10%/me)ZA FBS VRN
Hohe U4 5 RERS UehEd o&
1WA e FBSY o 7198 Ao
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Table 2. Growth of uterine myomal monolayered cells treated with different concentrated

Gyukhachukeotang in the media

c ) ¢ Final concentration of the
c or;(;l(;n:"azont © cells after 3-day culturex Growth rate (%)
yurnachukeotang (x10%plate)
Control (w/10% FBS) 120.3 100
Control (w/0% FBS) 59.3 49.3
10% 26.3 21.9
5% 26.0 25.4
1% 34.3 28.5
0.5% 57.3 476
0.1% 66.7 55.4
0.05% 81.3 67.6
0.01% 85.3 709"
1%+10% FBS 78.0 64.8

* 02 hours culture at 37°C, 5% CO2 in air condition.

« Growth rate is calculated to compare control(10% FBS in DMEM media) group.
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Fig. 2. In vitro growth rate of human uterine myoma cells treated with different
concentrated Gyukhachukeotang in DMEM medium compared to control with 10%

FBS group

* Human uterine myoma cell cultured for 3-day in DMEM containing 10% FBS
and then further 3-day culturing in DMEM containing different concentrated

Gyukhachukeotang
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I3 RNAE o] 839 RT-PCR¥ quantit-
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i 1e=3
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fael &M A= 52 $£EOR BAES ¢
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Fig.3. GAPDH analysis for quantitative PCR

C1:10% FBS
C2 : w/o FBS
1 10%
5%
1%
0.1%
126+10%FBS

Db W~

MAP kinase PCR

Density CNT/mn?
C1 : 3567, C2: 2902, 1 : 2269, 2 : 2521, 3 : 2834, 4 : 2851, 5: 2478

Fig. 4. MAPKkinase activity of cultured human uterine myoma cells treated
with different concentratedGyukhachukeotang in DMEM media for 3 days

M : 100bp ladder marker
Cl1 : 10% FBS
C2: w/o FBS

1:10%
2:5%
3:1%
4: 0.1%
5: 1%+10%FBS
0.1% ] 3
1% 13
59% 18
10% ] S
1%+10%FBS J1oo
o 20 40 60 80 100 120

Activity of MAP Kinase

Fig. S.Comparison of MAP Kinase activity of human uterine myoma cells

cultured different concentratedGyukhachukeotang for 3 days
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¢
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Fig. 6. bcl-2 , apoptosis related gene, expression of cultured human
uterine myoma cells treated with different concentrated

Gyukhachueotang for 3 days
™M : 100bp ladder marker
C1l:10% FBS
C2 : w/o FBS
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4: 0.1%

5: 1% +10%FBS .
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0.1% ]
-
19 ] 0§
5% 1 5
10% ] &
1%+10%FBS °
A ] 3
. - T ,
o 650 100 180 200

Activity of bel-2

Fig. 7. Comparison of bcl-2 activity of human uterine myoma cells
cultured different concentrated Gyukhachukeotang for 3 days

HemcE AN BRKS DRBMAE. M
ERINR BEERNL BEYSRLSBEBRR
ERFT Y+ 4 WEFRRNSERS NS>
olg} 39, <HEHBERR>TANE ol
BN KA BE RS AR,
HRAEE EABE LRMaSHmUikBE
LS EEGL BEETHL S 891, <
B > o e “HREARSWN -t/ JE
RALEE, ERHATATR BEREBETY o
393, <HEEE>TANE “ANPERBEE
AR gkt BPREgs EFERER
B EREEMARAREETE ST 3
o},

(o] st e <EHRRST KRR
A el A Fgteske g7 TR BE s
o] [sEsd @imol Jarhol @Rksle MR
g REES st M9 g ol <HEH
gVl T IR R AR A B
B Ty ERERTIS MR S 39z,
O AT Fkdrt e Ml
et e “METERS HE  SEEREEA" o)
B3 st LHEY KE b FEHES A

o mE= Basta ook

RTEmES TP <BHagt>dl ol
AT QABROZN BHE BAST o B
o £%o] 053X FL W ALITT K
2 ol RS Emimm, HEme
E E%50 7 W) AME QNFEUA &
wipe aldda d9n, FUe ke
Qe fmEsh fRel SRS BED W A
g 4 detxn sgen, H%: mmpke
g KR =, EEEN7T SR @Rl B
Bk e o EHEgS s A =8 &
P Fegmmeksd A soeida, 3
Yo Aol MBERE O e Eilnibp
Bish ILEZEIQ AIME KAHE AEIR L
o] mmeksel Qo BMmE A K] FEH
o AHEE = 9SS By

RTERES FAsE @S Migs A
Huw AEKEE HORILE BRME sE &
fEol Slol mECHIETER 5 o 2851,
¥EE WOAM, EmEEE HEEel 3ol
MERE, SEAlifdyE S FEEY, IEe
EITR, BIBSIE afeo]l ol fBE A

11



RBTEES0 FTEHEME BED MAP Kinase & ¥ Cell Apoptosislll DIXl= &

Al ARSE R, RS BRI A
Pmsshes fFAlol o] HEimbE MisERE, BUS
PRI T o835, Mrrke Sl
W, Wil ske Z8ol ol MmBERIEm
of ALEETh RUEEL FIMTEIN, HESIE 3t
T ddeo]l ol ZlEKhs, EHRIRER A
|53, S JERILFESE AfEe]l do E
MR, LRER Sd AHRER, XHRe
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WA, WIS ol S8, HEE TR
RS, HIEALS] AfEo]l Slol #HHEHS o
B3, Ff T BRME, AIEES S Mgl
Ao Kin, MERE, WHRAER T 2&F
3, FIEE TSMLEE, iRRILEstE smgel
o] Rk, IEEESE, BinEml o8
H1, g BES W el Ao Ik
fiti, BlRsERE Soll ALER TSN,

MAP kinase™ Mitogen activated protein®]
FAE & Extracellular signal regulating
kinase®Z ¥Zo] A Lotz MEY gE
(groth) &#fi(proliferation), #t(differentiation)
2 fliE B #AFE (appotosis) &S AETSE HEES
43t MAP kinaseZ FHAET Hps F
ikl RTRIRGS A BS M
BER, EE, 9% 5ol #lZgEHoAed oadh
MRl 84S B AgsA 7978
MR F&3 DNAES o]&39 MAP
kinase =& o]Z0°] ksl AlEHE
elllE ¥ ElQ) phosphorylated MAP kinase?)
g4=s #HastA o MAP kinase
o] A7} Bries AL MR dAMEA
€ HES OIY MiREE 59, Mk
e filgERed £ 4FE ZevE vl
1 dE $4n7t doe AL MRS
BE & ARTHE MRt 2ods 28 9
ujgte ZAog MX appotosis?’t =oFA A
E|& Zlojtt

MAP kinase? 2714 Al ¥ (cellular
membrane)’d9] & A (receptor)ol] AE = A
€ AlE(signa)2 YA AEU 2e3
' A b8 4 (membrane receptor)ol| sig-
nal®] Z%H(binding)¥™ °]zj¥ signal recept-
or complext AXWel &3 cAMP(intr-
acellular cyclic nophosphate)E& &4 344171 Al
g

#8439 cAMPE £8435H9 9lE Prot-
ein kinase(PK)system& SA3IAA Alxuie
Ras 7rAAE 843 A7) oA &A43td
PK9} RasZE A& MAP kinase(ERK)2] &4
3t2 =St olzlo] MEAY F& AME9
ol A AR (survival), #3h(differentia~
tion), E4 FHAEE (specific gene expressi~
on)59 Z&& YEUA gt

ol EEE HE, AN, M@z
FEMES BampAzle Jgoez P44
RT&ERES Adstq FEHES] KRS #
#WA7E HEE BAAstuAl FEHE MR
B PRe 4% BTEREe e T
HpEmne RERARME £ MAP kinase
&S] wslel ApoptosisB@E bd-28 &A &
g b} HES BRE A

AP BTERBS Kt iR
FEmEMRY BRREZ BEEggddY F
=R RREED FEREMEY MA
P kinase % Apoptosis®l ZAEE Pzsis
A7AA Jig ez A3t

AA, RTERBC Meld Auidd 7=
gL BEd nXE 9¢S AR ¢
3 AA Fvld RTEREES DMEMH] %)
1096, 59, 1%, 0.1%, 005% 2 0.01%<] EE
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== o
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71.0X104/mie] HEF o] o]FojFH T (0%FB
S wRinEEel 7S 7180 21.3%104/mee] ik
Bgte] olFAM o RTBRGHINFES 35
10%, 5%sEdAME FEHEMR 5 AF%E
o] KlZslx Hatxu TWT AL Ao,
£3 001% FE olAdME MRERS Y
GRre] tshe] gRol EBiEsw AT A=
A& Weestdti(Table 1, Fig. 1)

X, FTEEG o MR IHIECR
£ 2o AAEA BlEsly) A3 FEREM
8 10%FBS7F 44€ DMEM 358K TolA
3HM 525t monolayer’t BAE TEHRE
gl 10%FBS7t &€ DMEMElFA-S A
A g 747 HES RBE RETERB
SR IR es wAste] 3AM BN 5%
3 oS MilBe RS MEskth

HIBHEY 10%FBS7E &4 % KA M
MRS 100%2 #EIGE RBTFEBRE &
Bl A 10%, 5%, 1% A$olN £% 2L
9%, 254%, WB5%E AMTFEHERES KE
AR BEstA JEbdti(Table 2, Fig.
2.

AR, WTEHel H8 BRES FIAs
o F o FAYoE REMHZEE dolrr)
9]8ted MAP kinase activity & Eelataich.

529575 1096, 5%, 1% 2 0.1%FmEEe]
7% MAP kinase activity: Zt2h 2269, 2521,
2834 2 2BICNT/irE W FRIBBEN B
7v Wb gel  wel MAP kinase activity® #
ol #izsElAH(Fig. 3, Fig. 4, Fig. 5).

olelgh #EHZ Hol ¥ A% ALgd BT
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Fo2 FlEgdr.
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4, 3945CNT/miE et MAP kinase activity
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Al Jelstch(Fig. 6, Fig. 7).
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