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The Effect of Gamidohongsamul-tang (GDT) on the Gene Expression Levels of eNOS,
KLF2, ICAM-1 and VCAM-1 in HUVEC Cells
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ABSTRACT

Objectives: This study seeks to investigate the effects of Gamidohongsamul-tang (GDT) on the Gene expression levels of
eNOS, KLF2, ICAM-1 and VCAM-1 in HUVEC cells.

Methods: HUVEC cells were treated at a concentration of 1, 10, 100 (yg/ml) of Gamidohongsamul-tang (GDT). To measure
the NOS, KLF2, ICAM-1 and VCAM-1 gene expression in HUVEC cells, the synthesized cDNA was subjected to polymerase
chain reaction (PCR) and electrophoresis was performed to verify gene expression level.

Results:

1. GDT significantly increased eNOS and KLF2 gene expression.

2. GDT significantly reduced ICAM-1 and VCAM-1 gene expression.

Conclusions: These experiments suggest that Gamidohongsamul-tang (GDT) regulates gene expression related with anti-dyslipidemic
effects in HUVEC cells. In order to clinically apply this to diseases related to dyslipidemia, such as cardiovascular disease.
additional in vivo experiments are needed to verify the anti-dyslipidemic effects of GDT.
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Table 1. The Prescription of GDT

Herbal , Dose
" Pharmacognostic name
medicine name (g)

A Rehmanniae Radix Crudus 40

KX E Zizyphi Fructus 10
UIES Liriopis Tuber 10
H B Angelicae Gigantis Radix 8§
- Persicae Semen 8
iA1= Cannabis Fructus 8
KHHE Glycyrrhizae Radix et Rhizoma 8
i3 Cinnamomi Ramulus 6
£ B Zingiberis Rhizoma Crudus 6
il B Asini Cornii Colla 4
A B Ginseng Radix Alba 4
OALSTE: Paeoniae Radix Rubra 4
= Cnidii Rhizoma 4
AN Carthami Flos 4

Total amount 124

2. %

GDT 14124 9)oll &7 1.000 miE e 3717
T FFFEE T F AHHE rotary vacuum
evaporator 7St w3t 5% SHE freeze
dryer® §72 71xste] Aol £ 2953 g(4&
2381%) & = -80 C)ellA nsp
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o}

2) A E ik
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SingleQuots™ Kito 2 &8 wj=| S A}-4a}e} 37 C,
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59 1 pg/ml TNF-oE 37 st oA
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Table 2. The Sequences of Primers in This Study

Primer F/R Sequences Cycle Annealing (C)
\OS F ACTGAAGGCTGGCATCTGGAA p -
¢ R TCATAGGTGATGCTCCCCAC
F AGGTGAGAAGCCCTACCACT
KLF2 R TCTAGTGTAGACCCGGTGGG 40 o8
F TATAAAGGATCACGCGCCCC
ICAM-1 R AACAACTTGGGCTGGTCACA % 60
F ATGACATGCTTGAGCCAGG
VCAM- R GTGTCTCCTTCTTTGACACT % 60
F ACCACAGTCCATGCCATCAC
GAPDH R TCTAGACGGCAGGTCAGGTC % %
3. BAIXE| 15
Ad AzE= SPSS 18.09) unpaired student’s g - . :
T-test$h ANOVAE Abgslel AR sz § =
20.05, p<0.01 B p(0.001 Sl T $elde A §' o
A3l g
g -]
., AE Za i
5 ool (=t ] 156G

1. MZ W eNOS RHAL &si =X
/‘ﬂ_rf_ "H eNOS -?,—Z‘]X]— L] d

AT 14411£3.43%, 2T 100.00£2.82% 2.2

Yeld & o, 1, 10, 100(ug/ml) s=elA 27 9844+

5.86%, 123.77£5.15%, 127.98+4.60%= “Feht 10, 100

(ig/ml) “s=elM Hzel] vls) F24 b= - xX0.06)

=717} vebseh(Fig. 1).

2. M= L KLF2 SHA weiek =X
AZ W KLF2 $37 w3eks SAs 43,
ANEE 17361£2.71%. NZ2T& 100.00+1.74% 22
Vel S =), 1, 10, 100(pg/ml) =4 22 101.66+
1.67%. 154.88+3.42%. 166. 31+263%i el 10, 100
(ug/ml Soll ezl vlal ol ol (1 pK0.0L
: p<0.001 Z7P7F vebdeh(Fig. 2).
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Fig. 1. Effect of GDT on eNOS mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of GDT with TNF-a for 24 h. eNOS mRNA
expression levels were measured by polymerase
chain reaction. The normal group were not treated
by anything, the control group were just seeded
by HUVEC cells and not treated by GDT. The
result were presented by the meantS.D from three
independent experiments (Significance of results,
* 1 p<0.05 compare to control).
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Fig. 2. Effect of GDT on KLF2 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1. 10, and 100 pg/ml
of GDT with TNF-a for 24 h. KLF2 mRNA
expression levels were measured by polymerase
chain reaction. The normal group were not treated
by anything, the control group were just seeded
by HUVEC cells and not treated by GDT. The
result were presented by the mean+S.D from three
independent experiments (Significance of results,
#0 p<0.01, *** ¢ p0.001 compare to control).

3. M= LY ICAM-1 SHAL wh&iek =
AE W ICAM-1 #41F weloks &
AATE 22.32+4.54%, W25 100.00+ 26 %Ei
vepdS o, 1, 10, 100(ug/ml) =AM 22k 99.13+
1.49%, 85.15+2.70%, 25.73+3.92% = "}F/}"} 10, 100
(llg/ml SollA 2ol sl oA et K005,
<0.001 Z¥a7h Vel (Fig. 3).

4. M= U VCAM-1 XA wheiek =X

AZE W VCAM-1 42 ek A 4
3, AALE 56.12+2.77%, HZ2E 100.00£2.32%
o7 Yepl g o 1, 10, 100(pug/ml) F=oM 47
91.69+5.26%, 56.15+4.55%, 58.13+1.53%= et 10,
100(pg/ml) E=olA iz vls] A =
(% 0 p<0.001) A7 VbR Fig. 4).

ICAMA mRMA eepredaion (% of Conlral)

o :
[
. LT
- i
[

100

Hodmasl Contral 1 1

Condanteation Ligsll

Fig. 3. Effect of GDT on ICAM-1 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of GDT with TNF-a for 24 h. ICAM-1 mRNA
expression levels were measured by polymerase
chain reaction. The normal group were not treated
by anything, the control group were just seeded
by HepG2 cells and not treated by GDT. The
result were presented by the mean+S.D from three
independent experiments (Significance of results,
* 0 p<0.05, *** : p<0.001 compare to control).
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Fig. 4. Effect of GDT on VCAM-1 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of GDT with TNF-a for 24 h. VCAM-1 mRNA
expression levels were measured by polymerase
chain reaction. The normal group were not treated
by anything, the control group were just seeded
by HepG2 cells and not treated by GDT. The
result were presented by the meanS.D from
three independent experiments (Significance of
results, *** : p<0.001compare to control).
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83 monocyte”} Endothelial cell®] $&AF-$ o] A
gsled WZo 2 o] %53l monocyteE Endothelial
cell 2 H-231= Ao Intercellular adhesionmolecule-1
(ICAM-1), Vascular cell adhesion molecule-1(VCAM-1)
o] Fteghe}. wjub £ Interleukin-6(IL-6), Tumor
necrosis factor-a(TNF-a) 5¢] cytokinesS ¥##]3}
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FF3ted plaques 433 foam cellst F&A
7§55 - 225ked 3 AE collagen, elastinel] <J35}
o} gyhljte] w)FE 735-& F83kc, Endothelial
cell= NOE #v]ste] d3-& A 7]=4 eNOS
So] A=W Endothelial cell®] 7]%o]AHE 4o
A 4 olem 83 5 A5k, A Tl
vehds FAMAEZE0) 27] DAl FaosHA %
£3id,

eNOS(endothelial Nitric oxide synthase)+ &3
W3] NO @A adeloh eNOS A4 Laeks £
NO AAHE 75 4 v KLF-2(Krippel-like
Factor-2)& A WA £33t A Aot} Statin
Aol ofEo] KLF-22 A 3le] o] AR AH 2|
et X228 Jeplid o9 tiEe] diEs}
A3 #A3 ICAM-1, VCAM-1& &8 o=o]
el o AAAGZe i 235 5T 5 9
o o]E sl A AASt kML
Pig(GDT) 8 AEW o dAAE Fol Hgt 235
gHalaked et

HUVEC cell®] RNAS FZ3}e] reverse transcription
£ 53 (DNAE A3k o] % polymerase chain
reaction(PCR) & %3t F2AE S3ZAA A7)
oJ gt UVEeds 5 2 fxAuscks &
S

ol dAAEZ 3% Felsly] $ls] HUVEC
cell ¥ eNOS A7} W& okE =Asgon Ag
A} AL 144.1143.43%, 3272 100.00£2.82%.,
IEREGRLIOi52] 1, 10, 100(ug/ml) s=oA Z+
98.44£5.86%, 123.77+5.15%, 127.98+4.60%%2 &A=
o] HRBRRLIUE o] 10, 100(ug/ml) F=olA eNOS
TR S F94 A S7HAIFH S (Fig. 1).

HUVEC cell ¥ KLF-2 +4x} 2teloks =3
st om Ay Az AL 173612.71%, HET
2 100.00£1.74%, hiRBRLIUHRES] 1, 10, 100(ug/ml)

jils}
ol
r2
]

>
Ho

EwolA 7 101.66£1.67%, 154.88+3.42%, 166.31+
2.63%=2 ZA =] HkBALIUPRE o] 10, 100(pg/ml)
Fxol A KLF-2 44 dedeks 594 A &
WA FHeH(Fig. 2.).

HUVEC cell ¥} ICAM-1 #A#F walofs =
slglom Alg Axt A 22.32+4.54%, EL
100.00+2.63%. fnekBGRLIMIES 1. 10, 100(pg/ml)
oA 7+ 99.13+1.49%, 85.1542.70%. 25.733.92%
2 ZAFo} IR E o) 10, 100(ug/ml) %
SolM ICAM-1 A dadoks f994 A 7
2AFSHFig. 3).

HUVEC cell f VCAM-1 +4# w3efs =
Aslglom A Az AL 56.12+2.77%, W27
2 100.00£2.32%, DsRBkRIIUES] 1, 10, 100(ug/ml)
oA 7 91.6945.26%, 56.15£4.55%, 58.131.53%
2 ZA =] hkpALIUE <] 10, 100(ng/ml) %
oAl VCAM-1 A7 ok 494 AdA 24
A A (Fig. 4).
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