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ABSTRACT

Objectives: The aim of this study was to compare the effects of Galkunhwanglyeonhwangeum-tane (GGT), and Sopunghwalhyeol-tang
(SPT) on gene expression of MCP-1, ICAM-1, VCAM-1, and eNOS in human umbilical vein endothelial cells (HUVECs).

Methods: HUVECs were treated with GGT and SPT at concentrations of 50, 100, and 200 pg/mL. Gene expression of MCP-1,
ICAM-1 .VCAM-1, and eNOS in HUVECs was analyzed by the polymerase chain reaction (PCR). and electrophoresis was
performed to verify the gene expression level.

Results:

1. MCP-1 gene expression was more strongly decreased by SPT than by GGT.

2. ICAM-1 and VCAM-1 gene expressions were more strongly decreased by SPT than by GGT

3. GGT significantly increased eNOS gene expression, but SPT did not.

Conclusions: These findings suggest that GGT and SPT regulate gene expression related to anti-inflammatory effects in
HUVECs. Clinical application of these Korean medicines to diseases related to dyslipidemia, such as cardiovascular disease, will
require additional in vivo experiments to verify the anti-inflammatory effects of GGT and SPT.
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Table 1. The Prescription of GGT

medicine Scientific name D(g?e
name

R Pueraria lobata Ohwi 32
o Coptis japonica Makino 12
¥ 2 Scutellaria baicalensis Georgi 12
H ¥ Glyeyrrhiza uralensis Fischer 8

Table 2. The Prescription of SPT

Herbal Dose
medicine Scientific name (g)
name
£ E Zingiber officinale Roscoe 5
J& & Ostericum koreanum Maximowicz 4
¥ Cinnamomum cassia Presl 4
] Angelica gigas Nakai 4
% o Sinomenium V;gutum Rehder et A
ilson
-« Angelica dahurica Bentham et
HoE Hooker f 4
ooker
WA Clematis manshurica Ruprecht 4
& it Atractylodes lancea De Candlle 4
N % Coidium officinale Makino 4
K& Arisaema amurense Maximowicz 4
tH  Phellodendron amurense Ruprecht 4
%L 18 Carthamus tinctorius Linné 2
ag())?rllt 12 types 47
1. AZE F2
GGTe} SPTE A= 44 A& 14 &
Foll FFFE 500 m¥ Wi A7 T3t RF
%3 & oJ3}o & rotary vacuum evaporator® %
4 FEIen, Y S48 freeze dryer® %
A Azstg e GGTE 14.27 g(4~& 22.29%), SPT
C 65 es 138599 UL %‘5'}0“1:%
ZAZ(-80 C) Yeolr HIste] Ao 2

C)
FEZ 2Ree A4 g,

e
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2 M= |:|Hok

Human umbilical vein endothelial cel(HUVEC)
< 02% gelatin solution®2 FEHE plated]
EGMTM-2 medium3} EGMTM -2 singlequotsTM
kitZ E£g= WA E AHS3sted 37 C, 5% C02 =
Zlo] A= & Al Zaf k7)ol A uloFatel om, 2-3Y
F712 A wfefate] AdS Al

6 well plates]l HUVECS 1x106 cell/well2
T3] 24A17F b wiekstsiet ek ¥ GGT.
SPTE 7+ 50, 100, 200 pg/mle] == A28}y 2
AZF =, 10 ng/ml®] TNF-aE 3 Az3led oA
6217wt wfeFstadet. o3, 1200 rpmellA 53
ol gA R ste] d& A Zo) easy blue 1 mle}
chloroform 200 plE ¥ vortexing 3F % 13000
rpm, 4 CellA 103 F< A=t 359
400 pl¢t binding b uffer 400 plE A-2olA 18 Fot
HSA17l F ukgel 700 plE columnol F43He
13000 rpmell A 30% 5t YAE25 e Column
o washing buffer AE 700 ul ¥ 13000 rpmellA
30z ¢k ¥4 ¥ £, washing buffer BE 700 pl

dsA dAE= s e Column 3 1.5
ml tubeZ A8 &, columnel elution bufferE 30

ul ¥ 18 Eek 9hAIl 13000 rpmell A 14
o AR sty total RNAS F&3H%0h

(2) ¢cDNA A

oI A Ak (reverse transcription) ¥F5- RT premix
kit®] mixture(reaction buffer, dNTPs mixture, RNase
inhibiror stabilizer, oligo dT15 primer), total RNA

£ 1 pg €3 DEPC-DWE #ZF 397} 20 b
EIE AZbetodet o] EFAE A A4S =465 T
ol A 60% HH-AlA first-strand cDNAS A8l
95 CeollM 5% F<¢t ¥WAsted M-MLV RTE &%
X3A A dAo] 9% cDNAZ polymerase chain

670

reaction(PCR) ¢l AH-&-3}4ict.

(3) FA2 =

Aol k2" DNAES ZZA7)7] $3ld
real-time PCRE #3319 2™, real-time§ tube
o ¢DNA 1 ul. Z primer 2 pl. SYBR Green 10 pl,
DEPC-DW 5 ul & o] 95 TellM 2% F<t ks
A712 o2 95 CollA 5%, 625 CollA 3025 403
nhEste] Az S AR HEFEE g
7ol v|ste] AAFsI om, AHE-Hl primer®] sequence
= Table 33} 2t}

Table 3. The Sequences of Primers

Primer F/R* Sequences
MCP-1 F GCTCAGCCAGATGCAATCAA
R CTTGGCCACAATGGTCTTGA
[CAM-1 F TCTTCCTCGGCCTTCCCATA
R AGGTACCATGGCCCCAAATG
VCAM.L F CCCTACCATTGAAGATACTGG
R ATCTCTGGGGGCAACATTGAC
oNOS F CTCATGGGCACGGTGATG
R ACCACGTCATACTCATCCATACAC
KLF? F CCTCCTTGACGAGTTTTGTTTTTC
R AAGGCATCACAAGCCTCGAT
B-actin F ATCGTGGGGCGCCCCAGGCACCA
R GGGGTACTTCAGGGTGAGGA

F : forward, R : reverse

4. EH ML

33 WHE-te] A2 AFAIAE SPSS 2L0F ¢
£-3}o] meantstandard error of meano.2 YEMS
om, ANOVAE AH$-3te] ©h5 8| 8}91 3 Duncan
testE E3 p<0.05, p<0.01 & p<0.001 A F
A& AAEAH.

. Azt

1. MCP-1
MCP-1 27 Rd=ks SA% 23 dz2

rlo



1.00£0.00 MCP-1/B-actin® Yept A Aol B3
FA Ad=(+ 1 p0.05, ++: p0.01, +++ :p
0.001) &S 2ok GGT SPTE E& %
Sol| A 2o wlal] FoA) sl (t 1 p <005,
p 0.01, *** : p<0.001) FAa7} vebgoh(Table 4,
Fig. 1).

Table 4. Effect of GGT and SPT on MCP-1 mRNA
Expression Level in HUVEC

Concentration  Fold change (MCP-1/B-actin)

(ug/ml) GGT SPT

Normal 0.040.01

Control 1.00£0.00***
50 0.39+0.21% 0.0120.01%**
100 0.19+0.13** 0.00£0.01%**
200 0.05£0.03*** 0.0120.01%**

in)

(MCP-1/B.

s 1
g
H
S 08
06
:
)
g
£ 04 "
e
§
<
z %
o e |
ntrol 50
GGT

Normal Cor 100 200 50 100 200
SPT

Concentration (ug/ng)
Fig. 1. Effect of GGT and SPT on MCP-1 mRNA
expression level in HUVEC.

HUVEC were treated by 50, 100 and 200 pg/ml
of GGT and SPT with 10 ng/ml TNF-a for 6 h.
MCP-1 mRNA expression level were measured
by polymerase chain reaction. The normal group
were not treated TNF-a. The result were presented
by the mean£S.D from three independent experiments
(Significance of results, * : p<0.05, ** : p<0.01,
# p<0.001 compared to control).

2. ICAM-1

[CAM-1 47} eleks 248 43}, f2de
1.00£0.00 ICAM-1/B-actin® yeh} AHAo] ]
& f94 Adx=(+ : p0.05, ++ : p0.01, +++

Haix - Jae - Hael - 2ol

p<0.001) WaFS Bt GGTe SPTE & ¥
Fell A izl vls] oA =0 1 p0.0L **F
: p<0.001) #47k vebsteh(Table 5. Fig. 2).

Table 5. Effect of GGT and SPT on ICAM-1 mRNA
Expression Level in HUVEC

Concentration Fold change (ICAM-1/B-actin)

(ng/ml) GGT SPT

Normal 0.02+0.01

Control 1.00£0.00***
50 0.21+0.09** 0.04+0.047**
100 0.13+0.07** 0.01£0.017%**
200 0.05+0.027%** 0.02+0.01%**
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Fig. 2. Effect of GGT and SPT on ICAM-1 mRNA
expression level in HUVEC.

HUVEC were treated by 50, 100 and 200 pg/ml
of GGT and SPT with 10 ng/ml TNF-a for 6 h.
ICAM-1 mRNA expression level were measured
by polymerase chain reaction. The normal group
were not treated TNF-a. The result were presented
by the mean+S.D from three independent experiments
(Significance of results, ** : p<0.01, *** : p<0.001
compared to control).

3. VCAM-T

VCAM-1 47 wa=ks 543 23 dx
< 1.00£0.00 VCAM-1/B-actin® eht A3+
alal] oA ode(+ 0 p<0.05, ++ ¢ pd0.0L +++
» p<0.001) A =S BHlEh GGTS SPT+ B
FEAA Azl vls FoAd A= 1 p0.0L
“ p<0.001) A4a7b webstek(Table 6, Fig. 3).
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Table 6. Effect of GGT and SPT on VCAM-1 mRNA
Expression Level in HUVEC

Concentration Fold change (VCAM-1/B-actin)

(ug/ml) GGT SPT

Normal 0.03£0.01

Control 1.00+0.00***
50 0.12£0.07** 0.02+0.02%**
100 0.0620.05%** 0.03+0.02%**
200 0.03=0.007** 0.03%0.01%**

actin)

mMRNA expression (VCAM-1/B-.
s
S

. iﬁ."‘..’:‘..";_'“.

Normal Control 100 200 50 100 200
GGT SPT

Concentration (ug/af)
g. 3. Effect of GGT and SPT on VCAM-1 mRNA
expression level in HUVEC.

HUVEC were treated by 50, 100 and 200 pg/ml
of GGT and SPT with 10 ng/ml TNF-a for 6 h.
VCAM-1 mRNA expression level were measured
by polymerase chain reaction. The normal group
were not treated TNF-a. The result were presented by
the mean+S.D from three independent experiments
(Significance of results, ** : p<0.01, *** ; p<0.001
compared to control).

F

4. eNOS

eNOS 44 s & :
1.00£teNOS/B-actinZ el A A ol u]s
A (+: p<0.05, ++ & p<00L, +++ 1 p<0.00
HEFE Bk GGTE _‘?:E— %E_OJW e
Hls oA et 0 p<0.05, 1 p<0.01) F7HF
vehger, SPTS B& lﬁ‘:ﬂl/ﬂ 2 e G
S7Hlev oA JEAl ko (Table 7,
Fig. 4).
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Table 7. Effect of GGT and SPT on eNOS mRNA
Expression Level in HUVEC

Concentration  Fold change (eNOS/B-actin)
(ug/ml) GGT SPT
Normal 1.57%0.15
Control 1.00+0.00*

50 1.82+0.20* 1.01+0.27
100 1.90£0.10** 1.04£0.29
200 2.0620.11** 1.13£0.32

(eNOS/B-actin)

mMRNA expression
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Fig. 4. Effect of GGT and SPT on eNOS mRNA
expression level in HUVEC.

HUVEC were treated by 50, 100 and 200 pg/ml
of GGT and SPT with 10 ng/ml TNF-a for 6 h.
eNOS mRNA expression level were measured
by polymerase chain reaction. The normal group
were not treated TNF-a. The result were presented
by the mean+S.D from three independent experiments
(Significance of results, * : p<0.05, ** ; p<0.01
compared to control).
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