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The Effect of Gamitongseong-sarlGTS) on Spontaneously Hypertensive Rat(SHR)

Eun-hee Choi, Dae-woong Lim, Tae-san Jung, Ga-yong An. Hea-sun Chun, Sang-yun Jeon. Seok Hong
Dept. of Internal Medicine, College of Oriental Medicine, Dong-Shin University

ABSTRACT

Objective : This study was examined to investigate the effect of Gamitongseong-san(GTS) extract on spontaneous hypertension.

Methods : After administering GTS extract to SHR for 4 weeks, we measured anti-oxygen effects, weight of body, heart and
kidney, blood pressure, heart rate, aldosterone, catecholamine, electrolyte, uric acid, and BUN.

Results :

1. GTS increased 2,2-diphenyl-1-picrylhydrazyl(DPPH) scavenging activity and superoxide dismutase(SOD) similar activity
depending on the concentration.

2. GTS significantly decreased heart weight in spontaneously hypertensive rat.

3. GTS significantly decreased blood pressure and heart rate in SHR.

4. GTS significantly decreased aldosterone.

5. GTS significantly decreased norepinephrine and epinephrine.

6. GTS significantly decreased K*.

7. GTS significantly decreased BUN.

Conclusions : These results suggest that GTS may be usefully applied for the treatment of hypertension.

Key words : Spontaneously hypertensive rat, Gamitongseong-san extract
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2) F %2 AtE 24

2 A AL F= 758, AF 200-220 ¢
o] HEME Wister kyoto rat(WKY)$} Spontaneously
hypertensive rat(SHR)& A3 93471x] 1A=
(-’r\riﬁ]‘: 7%, Korea) S A 4] °]3}"4"1 =
= 93] Tadhsith A 22 £ 2T, A<
+ 10%, ZHAIZE 12417 (07:00 ~ 19~00), 2E
150-300 Lux2 AAsle] 2597 AFA 374
AEAZ & AF W3t dAsty A73s Fw
Avsted Ao AbEERnt Ats 24 W43
&2 o5 2o (Table 2).
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Table 1. The Composition of GamitongseongsaX GTS)

Y 2% iR (g)
FPueraiae Radix 12
Scrophularia Buergeriana
Talcum

Glycyrrhizae Radix
Liriopis Tuber
Gypsum Fibrosum
Scutellariae Radix
Platyeodi Radix
Ledebouriellae Radix
Cnidii Khizoma

SEE O M
N == VI e

~—

5 Angelicae gigantis Radix

DITE Paeoniae Radix Rubra
K GEkY) Rhel Ehizoma

A i Menthae Herba

PUI Forsythiae Fructus

[ e Natril Sulfas

TN Schizonepetae Herba

H & Angelicae Dahuricae Radix

LibE-+ Gardeniae Fructus

B IR Spatholobi Caulis
s (HZE) Slegesbeckiae Herba

$I80FR  Uncariae ramulus et Uncus

B> T DO DO DO DO DO DO DO DO DD DD DD W W W OO

Total amount

Table 2. Composition of Basal Diet

AE S
ZewA 22.1% °)%
Z A4 35% o4
ZA 4 50% o]3}
Z3] % 8.0% ol3t
o 0.6% oA
el 0.4% )4

3) Ak 77
) Al oF
Dulbecco’s phosphate buffered saline (DPBS-A:
Sigma., USA), RPMI 1640 (Sigma., USA), Collagenase
A (BM, USA), DNase type I (Sigma., USA), Penicillin
(Sigma., USA), pyrogallol (Sigma., USA), Streptomycin
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(Sigma., USA), Amphotericin B (Sigma., USA), Trypsin
(invitrogen., USA), Ethylenediaminetetraacetic acid
(EDTA: Sigma., USA), 3-(4.5-dimethylthiazol-2-y1)
-2,5-diphenyltetrazolium bromide (MTT: Sigma.,
USA), Dimethyl sulfoxide (DMSO: Sowa chemical.,
Japan), 3.8% Sodium citrate (Sigma., USA), Ethylacetate
(Junsel., Japan), Potassium Phosphate Monobasic
(KH2PO4: Yakuri., Japan), Bovine serum albumin
(BSA: Sigma., USA) 5& AHE3l A, o ol &
ub Aok B AlFS AR

2) 71 7

2 A7l AH-E 7]71% Ice-maker (Vision, Korea),
Serum separator (5414}, Korea), Centrifuge (Beckman,
USA)., Rotary vaccum evaporator (Biichi 461,
Switzerland), Deep freezer (Sanyo, Japan), Freeze
dryer (Eyela, Japan), Autoclave (Hirayama, Japan),
Ultrasonic cleaner (Branson Ultrasonics, USA), ELISA
reader (Molecular Divice., USA), Roller Mixer (Gowon
scientific technology, Korea), &<F #%7] (DWP-
1800T, -&%1, Korea), Spectrophotometer (UV-2283.3,
Shimazu, Japan), Fluorescence activated cell sorter
(FACS, Beckman, USA), Non invasive blood pressure
system (CODAS6, Kent, USA), A AF%]2(Cas, korea).
A 3}sl717] (AU400, Olimpus, USA), Asjd =4
7] NOVAS Japan 7} 71€]7] (WIZARD 1470,
Finland) 5+ AH-3}sih

2.4

D s 3=

A8 & WS QTS 23S 39 §27)9 |
T, A (FHNE) 1500 mle} 7o) EgHsle] 3

A7 el 239 % FY s o)

rotary vacuum evaporatorel] Al 743t &8t GTS

R A & I EC NI =
Axelel 2 17 g8 on, Qe ¥R
ALWET (S0 v, ARl me}

23 $EE FR5 It Agelanh
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2) In vitro

(1) Cell viability =3

AEz5A 24 MTT assay2 stdeh okt
human fibroblast cellsZ 96 well plate] 2x10° cell
A E3st & owjoFsla, 2442 ¥ GTSE 500
250, 125, 62.5, 31.25 we/ml F==2 Fojstdeh o
Al 48AIZE Wk F R AE A, A wellel
MTT solution (0.5 mg/ml) 100 ul A A7tsle] 4
Ak Fob wioFatet Wik ¥ EHA S Al
Zb wellell 100 w9 DMSOE A ]’3}"4 37C COq
wj oF71o A 3048 53 vkS AlZ] £ ELISA reader
£ AM-38led wave length 540 nmell A FF=E &
Akt

(2) Ats &4 &4

@ 2,2-diphenyl-1-picrylhydrazyl (DPPH) 47

= =
s 54

150mM DPPH/EtOH 100 well GETSE 1000,
500, 250, 125, 62.5 we/ml FEZ 3|M3le] 50 WX
A7V £ 37Cell A 3087 WHeAIFH. o5 F3%
= 517 nmellA SAste] ofzfe] Wez AAbst
A
DPPH 7% (%) =

Az2e) 9

) x 100

@ Superoxide dismutae (SOD) FAFEHA 24
GTS 0.2 mlell tris-HCl buffer(pH 8.5) 2.6 m<} 7.2
mM pyrogallol 0.2 mlS 7}8}e] 25CoA 108 vk&
% 1N HC 01 a2 4 AXA A dh-sd &
20 nmell A ERE2 267 hufferS A7 AL
WO sl offo} Zo] AsjES A
SOD AR (%) =
GTS ¥4+9 3=
1004 buffer A7k 3§
3) In vivo
) FE &
A58 WKY+# SHR+ 282 SHR-GTS#
o2 7 & v Age AAs Y SHR-GTS

) x 100}

[]
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22
aTSel F 1047 AA % ether o}
HA7 e AN 12 molae] B Hsto]
5 ml& 15 ml conical tubeell 2ol 6,500 rpmell 15
27F 44 FEAA AL 2Eisith 6 mlo o
H-e EDTA A7} FHe Yo g7 Fesisich
5 ¥4 % ¥4 A &4

)3 HA2 A3}57)7)E o] 8-3te] AST. ALT.
BUN, uric acid® =43l Na’, K*, CI, Ca*
o] FA2 ANA FA7E oS3 A AR
= Zvb REE7)E o 43te] doshA Wi oR
aldosterone, dopamine, norepinephrine, epinephrine
<+ A5
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1. =4 ZA

hFCsol w3t Al E25AE #23 25, SHRE
9 AzAEE] 100 £ 0.9%14 ¥]sted, SHR-GTS
31.25, 62.5, 125, 250, 500 we/mle] F =M=
7+ 1003 £ 2.8, 96.4 + 1.9, 90.5 + 3.4, 87.6 £ 2.3,
3+ 27%% Jebsoh(Fig. 1).

BN l‘-{J

100 | F——Q—\.\HQ\‘

Cell viability (%)

Control 31.25 62.5 125 250 500
Concentration (ug/ml)

Fig. 1. Cytotoxicity of GTS on Human Fibroblast
Cells (hFCs)

Human fibroblast cells (hFCs) were treated with
various concentration (500, 250, 125, 62.5, 31.25
vg/ml) of the GTS extract.

o
o ol
N
-

2) =

7% o] A& AE<d ASTE WKY+=
235.7 £ 6.7 L.U/L. SHR=> 202.7 + 7.6 L.U/L, SHR
-GTSE 254.0 + 465 LU/L2E vepytel. ALT
Ao, WKYE 410 = 26 LU/L, SHR- 437
+ 8.1 LU/L, SHR-GTS 465 + 5.2 LU/Le& v
ebket(Fig. 2).

=
=

—&—AST ALT
250 |- s\{/{
200 |

50 &

WKY SHR SHR-GTS

Fig. 2. Effect of GTS on the AST and ALT in rat.

WKY : Normal WKY rat group. SHR : normal
SHR rat group. SHR-GTS : GTS (400 mg / 0.5
ml/day) treated group. Values represent the means
£+ SD of 6 rats.
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2. In vitro
) SAkSE Aol mA|E o gk
(1) DPPH &A&A ¢l v F3
DPPHS] &7 A& 625, 125, 250, 500 wg/ml
FZolA 27 262 + 22, 405 + 5.2 574 £ 17,
61.6 + 2.2%° &7 FA 23E epdoH(Fig. 3).

DPPH scavenging activity (%)
vow a2
s g 5 & 3 2

=

0

62.5 125 250 500
Concentration (ug/ml)

Fig. 3. Scavenging activity of GTS on DPPH free
radical.

GTS were reacted with DPPH for 30 minutes
at 37C, and the absorbance at 517 nm due to
DPPH radical was determined. The results are
the mean = SD of three independent experiments.

(2) SOD fAHEHA ol vl A& <3 3F

SODY SOD A B4 oJsjA{nt dhats) &
A& e pyrogallols o] 4-3Fe] GTSS] At
3} FAE ZAS A 625, 125, 250, 500 we/ml 2]
oA A7 145 £ 6.0, 249 + 09, 329 + 09,
445 + 43%2] Azt FA 25 el e(Fig. 4).

60 -
50 -

40

SOD-like activity (%)

62.5 125 250 500

Fig. 4. SOD-like activity of GTS.

SOD-like activity of GTS at final concentration
62.5, 125, 250, 500 wg/ml. The results are the mean
+ SD of three independent experiments.
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3 Az H F7| FAH ojxls S
1) Al A= ‘%J
FA wlAe dFe AT A3 WKYS
<= 270.3 + 33 ¢ SHR—E—S— 58.7 + 38 g = e}

wom SHR-GTST 2740 + 115 g2 vepdt
SHRol H]s}e] v«Vé A (* 2 P 0.05) F7kst
A=k (Fig. 5).

Fig. 5. Effect of GTS on the body welght in SHR

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 wl
/once a day). Values represent the means + SD
of 4-6 rats. + : P <0.05 compared with WKY
group. * P <0.05 compared with SHR group.

< °§5;J=—% 4T A3 75

=
o od
o

w o> o
ol
o,
4=

|

(mg/g), SHRT= 4.20 + 033 / BW (mg/g 2 Ur
elgtel. SHR-GTS#& 3.75 + 0.13 / BW (mg/g)
2 1,}5}1,} SHRol wlsted f-24 SiAI(+
0.05) 73kt (Fig. 6).

3) A1A Aol u]X= o33k

A FA vl A ke A A, F5
of djsf 4o —r7ﬂ7F WKY+2 349 = 0.09 /
B.W (mg/g), SHRT 356 + (.26 / B.W (mg/g)
2 el SHR-GTS#E 373 + 004 / BW
(mg/g) & Febsteh(Fig. 7 )
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WKY SHR SHR-GTS

Fig. 6. Effect of GTS on the heart weight in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/500 ul
/once a day). Values represent the means + SD
of 4-6 rats. * : P <0.05 compared with SHR group.

111

SHR-GTS

Fig. 7. Effect of GTS on the kldney weight in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 wl
/once a day). Values represent the means * SD

0

Kidney weight /B.W (mg/g)

of 4-6 rats.
4. Eof DIRl= HE
Bl I 9 542 A W

1329 = 47 mmHg, SHR+< 186.6 = 13.6 mmHg
2 vehton SHR_GTSTT_‘ 1628 + 69 mmHg
2 veh} SHRzel vlsted oA Sl (F 0 P
0.05) #+43ksdek(Fig. 8).
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Blood pressure (mmHg)

50

0

Fig. 8. Effect of GTS on the blood pressure in
SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 ul
/once a day). Values represent the means + SD
of 4-6 rats. ++ : P <0.01 compared with WKY
group. * @ P <0.05 compared with SHR group.

+ 7.8 times/min, SHR¥-2 552.0 + 43.2
times/rnln 2 Jepton SHR-GTSTS 4514 +
37.7 times/min® vtep}t SHRZo ®lste] 24
Al (% o P <0.05) At (Fig. 9).

rate (times/min)

Heart pulse
2
S

WKY SHR-control SHR-GTS

Fig. 9. Effect of GTS on the heart rate in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS @ GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 ul
/once a day). Values represent the means + SD
of 4-6 rats. ++ : P <0.01 compared with WKY
group. * : P <0.05 compared with SHR group.
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6. Aldosterone &= H3t| O|x|= A&t
G2 aldosteroned] "R F8E A A

WKY+2 1782 + 139 pg/ml, SHR¥Z 660.5 +
849 pg/mlE Yepger SHR-GTSES 260.8
68.2 pg/mli vrelt SHR7l Blste] §-914 9l
Al 0 P <0.01) A3k e (Fig. 10).

++

Aldosterone (pg/ n2)
-
b
2

" J
0

Fig. 10. Effect of GTS on the plasma aldosterone
in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 ul
/once a day). Values represent the means *
SD of 4-6 rats. ++ : P <0.01 compared with
WKY group. ** : P <0.01 compared with SHR
group.

1. Catecholamine gzt B30l 0|X[= A
1) Dopamine %o v]X|&= o33
&7 dopamined] WA= ks AT A,
WKY#2> 345 £ 45 pg/ml, SHR¥2 578 +
pg/ml, SHR-GTS+< 399 £ 8.1 pg/mlZ ‘/]-E}‘,d:
oH(Fig. 11).
2) Norepinephrine %
87} norepinephrineel] n3|& o3& %ij(_ ]
s, WKYZ2 282 + 2.6 pg/ml SHR < 487 ¢
15 pg/mlZ JePdon SHR-GTSTS 256 + 64
pg/mlZ vrep} SHRZo ®]3}he v/]*é Al (
: P €0.05) #AsteidH(Fig. 12).

Eo vl <43

960

g

2‘30

Fig. 11. Effect of GTS on the plasma dopamme
in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS @ GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500
ul/once a day). Values represent the means =+
SD of 4-6 rats. + : P <0.05 compared with WKY
group.

N
3

++

»n
2

.
s

Norephinephrin (pg/ né)
w w
s g

-
=

0
WKY SHR SHR-GTS

Fig. 12. Effect of GTS on the plasma norepinephrine
in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 wl
/once a day). Values represent the means *
SD of 4-6 rats. ++ : P <0.01 compared with
WKY group. * : P <€0.05 compared with SHR
group.

3) Epinephrine ¥ <ol n]x|&= o33

A epinephrinedl] B X|= oIdS =A 3 A}
WKY&2 276 + 2.9 pg/ml, SHR’Z‘& 63.5 £ 15.6
pg/mlE Yepgen SHR-GTST 223 + 128



pg/mlZ et SHRe wlske] f24 A (¢
: P <0.05) FrAstsic(Fig. 13).

Fig. 13. Effect of GTS on the plasma epinephrine
in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 ul
/once a day). Values represent the means =+
SD of 4-6 rats. + : P <0.05 compared with WKY
group.

8. Mol Hatof D[Rz et

1) Sodium (Na*) ®Hz}ell w]x|& odsk

%4 sodium(Na') F=ol lAE 493 =
A A WKYZ2 1433 + 1.5 mEq/l, SHRZ
< 1443 £ 15 mEq/1Z Yebg e SHR-GTSE
2 1440 *+ 1.4 mEq/12 Yebdeh(Fig. 14).

Sodium (Na, mEq/L)

WKY SHR SHR-GTS

Fig. 14. Effect of GTS on the sodium (Na*) in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 ul
/once a day). Values represent the means + SD
of 4-6 rats.

23] - /g

BN - NG HAY - A E Y

2) Potassium (K*) ®3}o] njx= o
@ potassium(K*) ¥=2 243 eJJr WKY

2 44 + 03 mEq/l, SHR 2 52 + 03 mEq/
§.L+ﬂ- om SHR-GTSTS 46 + 04 mEq/1Z
et SHRZol 1) 3}ed TM* QA (* P <0.05)
7H4asted =k (Fig. 15).

Fig. 15. Effect of GTS on the potassium (K*) in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 wl
/once a day). Values represent the means + SD
of 4-6 rats. + : P <0.05 compared with WKY
group. * : P <0.05 compared with SHR group.

3) Chloride (CI") ¥3}ell x| o3k

87 Chloride(Cl) =& A 23, WKY<
<1005 = 0.7 mEq/l, SHR¥2 1033 + 0.6 mEq/l,
SHR-GTS¥< 103.0 £ 0.0 mEq/12 Yebd=H(Fig.
16).

4) Calcium (Ca’") W3

@ﬂ'&mmmah‘)%E%“%@?.@ﬂ;WKY

= 0.67 £ 0.02 mEq/l SHR¥& 0.92 + 0.09
mEq/l, SHR-GTS¥= 0.87 £ 0.06 mEq/12 e}
wWok(Fig. 17).
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105

111}

SHR-GTS

Fig. 16. Effect of GTS on the chlomde (CI") in SHR.

Chloride (Cl, mEq/L)
-
° 3
5 2

v
=

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally

administered for 4 weeks (283.3 mg/kg/ 500 ul
/once a day). Values represent the means + SD

of 4-6 rats. + : P <0.05 compared with WKY group.

= o = =
IS S >3 [ S

Calcium (Ca, mmol/L)

o
15

11

SHR-GTS

Fig. 17. Eﬁ‘ect of GTS on the Calcium (Ca?*) in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 wul
/once a day). Values represent the means + SD
of 4-6 rats. + : P <0.05 compared with WKY
group. * : P <0.05 compared with SHR group.

9. Uric acid H=tof| 0|x|= A&t
g7 uric acid?] $E=5 AT A7, WKYL
1.7 £ 05 mg/dl SHR+2 3.1 + 04 mg/dZ, SHR

-CTSE2 21 + 0.6 mg/dl& JFeRdeh(Fig. 18).

@” BUN A= —’5.5 é s 7%-“} WKY#2 20.9
+ 1.0 mg/dl, SHR¥ 245 £ 0.3 mg/dl 2 vhepby}

962

orf SHR-GTS¥ 220 * 0.0 mg/dIZ v}eh} SHR
Zol Hlgte] 24 SIA (% 1 P (0.01) A3k
oH(Fig. 19).

“

Uric acid (mg/d2)
©

-

0
WKY SHR SHR-GTS

Fig. 18. Effect of GTS on the uric acid in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 ul
/once a day). Values represent the means +
SD of 4-6 rats. + : P <0.05 compared with WKY
group.

N
ES

++

™ N N
w = 0

BUN (mg/ d2)
w
M

WKY SHR SHR-GTS

Fig. 19. Effect of GTS on the BUN in SHR.

WKY : Wister kyoto rat. SHR : Spontaneously
hypertensive rat. SHR-GTS : GTS extract orally
administered for 4 weeks (283.3 mg/kg/ 500 ul
/once a day). Values represent the means *
SD of 4-6 rats. ++ @ P <0.01 compared with
WKY group. ** : P <0.01 compared with SHR
group.

3] (Joint National



Committee) 7+ A A& 734 BwAl'e] w=w A
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