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Effect of Kamisamul-tang on Hypertension and Free Radical

Nak Kun Song, Young Sun Koo', Dong Hee Kim*

Department of Pathology, College of Oriental Medicine, Daejeon University, 1. College of Oriental Medicine, Daejeon University

Various kinds of related parameters on hypertension such as anti-oxygen effect, ACE, weight of body, hwart and
kidney, blood pressure, heartbeat rates, contents of aldosterone, catecholamine, change rates of plasma constituents,
uric acid, BUN, creatinine were determined to verify the effects on hypertension by Kamisamul-tang (KSMT). And the
results are concluded as follows. KSMT did not show any cytotoxicity at the range of concentration (1-250 xg/mf) on
the human fibroblast cell (hFCs). KSMT decreased the production of reactive oxygen species (ROS) and DPPH
generation depending on the concentration. KSMT significantly inhibited angiotensin converting enzyme(ACE) activity
depending on the concentration compared with control. KSMT maintained body weight of body, heat and kidney nearly
normal group in hypertensive rat induced by DOCA-salt. KSMT significantly decreased blood pressure and heart beat
rate compared with control in hypertensive rat induced by DOCA-salt. KSMT significantly decreased aldosterone,
dopamine, norepineph- tine, epinephrine compared with control in hypertensive rat induced by DOCA-salt. KSMT
significantly decreased the level of potassium and cloride compared with control wheareas increased that of calcium
significantly in hypertensive rat induced by DOCA-salt. KSMT significantly decreased the level of uric acid and BUN
compared with control in hypertensive rat induced by DOCA-sait. It is verified experimentally that Kamisamultang
(KMST) which has been used broadly as a clinical therapeutics in oriental medicine is effective for anti-hypertension
mechanism. And it could be applied to develope the reliable prescriptions for anti-hypertension in the future.

Key words : Kamisamul-tang (fnekM49:5, KSMT), Free Radical, DOCA-salt, blood pressure, aldosterone
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Table 1. The Compoasition of Kamisamul-tang (KSMT)

BEE 2 3 AEl
RENRK) Rehmanniae Radix Preparat 4
g B Angelicae Gigantis Radix 4
=z Cnidii Rhizoma 4
B Pasonjae Radix Alba 4
% Salviae Miltiorrhizae Radix 6
4 B Achyranthis Bidentatae Radix 6
LERA Crataegi Fructus 6
E B Fossilia Ossis Mastodi 4
L Ostreae Concha 4
$H30T% Uncariae Ramulus et Uncus 6
BECBE) Siegesbeckiae Herba 8
Total amount 56

2) Alek

Dulbecco’s phosphate buffered saline (DPBS-A; Sigma Co.,
US.A), Normal saline (E2]#¢¥, Korea), RPMI 1640 (Sigma

Co., US.A), Collagenase A (BM, US.A), DNase type I (Sigma.
Co, USA), Peniciilin (Sigma. Co, US.A), Streptomycin
(Sigma. Co., US.A), Deoxycorticosterone Acetate (DOCA;
Sigma., US.A), Amphotericin B (Sigma. Co., US.A.), Trypsin
(invitrogen., U.S.A), Ethylenediaminetetraacetic acid (EDTA;
Sigma., U.S.A), 3-(4,5-dimethylthiazol-2-yl) -2,5-diphenyltetrazolium
bromide (MTT; Sigma., US.A), Dimethyl sulfoxide (DMSO;
Sowa chemical, Japan), 3.8% Sodium citrate (Sigma Co.,
U.S.A), (DPPH; Sigma Co.,
US.A), Angiotensine converting enzyme (ACE, Sigma Co.,
US.A), Co., US.A),
5-(and-6)-choromethyl-2,7-dichloro dihydrofluorescein diacetate
acetylester (CM- H,DCFDA; invitrogen Co., US.A), H0,
(Dongyang Chem., Korea), Ethylacrtate
[1-14C] oleoyl-CoA (invitrogen, US.A), Potassium Phosphate
Monobasic (KH,PO4 Yakuri, Japan), Bovine serum albumin
(BSA; Sigma, US.A), 5€ AME3SIGL, o] Hloll Yut A|9F2 &

= Alore ARBGIIT

2,2-diphenyl-1-picrylhydrazyl

Hippuryl-his-leu acetate (Sigma

(Junsei,, Japan),

Aol ABE AES Fe

=0 TIT

75FE, AT 200220 gol

#£ SD (Sprague- Dawley Rat, thghilo]| 2% =, £, Korea)=
Q8 YA THAE (GHIE, 2UE, Korea)F AHF Al0]
ShEA

EE Z235] S0k A 22 £ 20T, YhisE 50 «
10%, ZHAIZF 124171 (07:00 ~ 19:00), &% 150 ~ 300 LuxZE 4
Bgel A7) £ AE WPy} 983}

a1l 2707 B
T B2 AR Agslel Agd) ASHHCE AR FE WE
3 BTL Tew 2ot

Table 2. Composition of Basal Diet

E e 2.1% Olet
ENE 35% Ol&
E S 50% Olgt
Xl 80% Oldt
z B 06% 0l&

2! 04% 014

2. 7171

2 o3Fo) AJEH 7)7]= Ice-maker (Vision, Korea), Serum
separator (541A}, Korea), Minos-ST (Cobas Co., France),
Centrifuge (Beckman Co., U.S.A.), Rotary vaccum evaporator
(Biichi 461, Switzerland), Deep freezer (Sanyo Co., Japan),
Freeze dryer (Eyela Co., Japan), Autoclave (Hirayama, Japan),
Ultrasonic cleaner (Branson Ultrasonics Co., US.A.), ELISA
reader (Molecular Divice, US.A), Roller Mixer (Gowon
Blere£ 7| (DWP-1800T, T
2, Korea), Spectrophotometer (UV-2450, Shimazu, Japan),
Fluorescence activated cell sorter (FACS, Beckman Co., US.A),
Non invasive blood pressure system (CODA6, Kent, US.A),
Balance (Cass, korea), 413}8}7]7] (AU400, Olimpus, US.A), &
BIE ZA7)(NOVAS, Japan), Znt J12E17] (WIZARD 1470,

scientific technology Co., Korea),
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ImRpgEe] Tt Wel Hyat E¥iae] nA|

Finland) §& AIE3I% T

AE £ZE 2 S KSMT 588 glet ofel7] (DWP-1800T,
ti8)el 21, BAS (SRUE) 1500 migh Zo) S8l 3A17
RSl RESH & FY AFSINCE Ol rotary vacuum
evaporator (Biichi 461, EYELA)oIA] 2%t &&36l] KSMTE &
2]8t &, Tk EZAZE7] (EYELA, FDU-540, Japan)ollA] 24A17F
T2 AXsl] Y 35 g dom, golil 2T ZARYS
I (-80TY0llA] BESIHA, Ao miEl ER%t sEE SF50
slAglo AMESIS

2) In vitro
(1) Human fibroblast cells (hFCs) uiQ}

I8 ZAE cool D-PBSE 33| A&t & A2 x2o2 &
8t 12, conical tube (15 m)oll m‘g‘O] 1400 rpmoflA] 5837F &
A 2] BI). 0] tubeo] RPMI 1640 {containing collagenase A
(5 mg/ml, BM, Indianapoilis, IN, USA)¢} DNase type I (0.15
mg/ml, Sigma. Co., US.A.), antibiotics (penicillinm 104 U/ml,

streptomycin 10 mg/ml, amphotericin B 25 ug/ml)}E @I 3
7C CO, HiQ7IollA] hFCsE 2 AIRF St vifaldict. ol 7ol
05% trypsin-0.2% EDTAE F7ISI 30 B3t sieshi, ekt
E4|2ds (PBS)E oF 23] 1500 rpmofla] HA4RElS #
RPMI 1640-10% FBSZ 15 ¢t wiersIct 018 i) 0.5%
trypsin-02% EDTAE 22]513 21, 0|8 U&L£0E 1F:UH 33
HHE5E & AoIRlE BANEZE RPMI 1640-10% FBS uli ekatio]
A1 uR kA

(2) Cell viability &8

MNESY HHL MIT assayZ SICE IS human

fibroblast cellsZ 96 well plateol] 2x10* cell 2 238} & viS
11, 24A)17F & KSMTE 500, 250, 125, 62.5, 31.25 pg/ml =5 &
ROABIRTE THA] 48A13F nieF & HFHE AASLL 2 welld
MTT solution 100 p¢ A H7F5lod 4417F B0F vRUSIIT) vl et
& BLRAS FAST 2t wello] 100 9] DMSOE H kgl 3
7C COp Hi710A] 308 &QF 1S A17] & ELISA readerg& Al
251 wave length 540 nmolj4] BT S5 SABIUCE

() Bha 8 53

@ 2,2-diphenyl-1-picrylhydrazyl (DPPH) ~AH s &5

150mM DPPH/EtOH 450 ggofl KSMT 1000, 500, 250, 125,

625 pg/ml SEE 34 Z, 50u FrI5le] 37°CollA] 3027H
HISAIZCE 018 E3% 517 nmollA] 5l olfl9] ui o g
ARSI

k=2

2
=
=

DPPH 47%(%)=(

@ Reactive Oxygen Species (ROS) &4
Bovine endothelial cells (CPEA) tHof|A1 245 ROSE =
3171 Q1510 24 well plated] Z+ welloll 5 x 10° cells & 25

1, 50 uM@ H,O.& AElg & KSMT 100, 50 pg/mlg A 2id}

3

rir

&

oot

a1, 377, CO; BR710lA) 48A17} SO BIYTITt Y B8 F
5-(and-6)-choromethyl-2',7'-dichloro dihydrofluorescein diacetate,
acetylester (CM- H,DCFDA) 50 mM& A2l5lod 5 271 ujekst
%, 23] £ABIACE 018 RAIZEEREAZIE AlZu @& ROS
£ ZESI¥ oM, RS H:0:R}F AEISIATt
(4) Angiotensin converting enzyme (ACE) Hals &5

Cushman & Cheung o WP oE ZF3IYCE 24 5%
(1000, 500, 250, 125, 625 pg/ml)e] KSMT 10 4, 7 14
Hip-His-Leu 110 x, 1|3 ACE 8% 30 p& &gkl 37°Col
Al 60 BEOFHFSAIZ] & IN HCl 110 st E Eol vrea XA

Z3ct. o] HESMol 1 mlol ethylacetateZ Pl Wyl & 3,000
7

rpmolj4] 1027 A4 BEI5l &E &5 750 C
NE &85 AASE, 1 mlo) 557

108 5¢ Bxsl &r TE
EAIA 228 nmollA] EBEE SE5IUCE RS AIE il
£5eE s8AHT

Eol20] ;e
AGE inhibition activity (%) = ( 1- Fo1 Tt L"f S x 100

3} In vivo
(1) DOCA-saltof] O &gt 7t

Y.y ge)

=
o
ET—‘I-F]

Sprague-Dawley (SD) rat 6ul] A Lol Had
 (Normal), th& (Control) 1211 AT (KSMT)2.& 4F
itk EZH KSMT BdF2 deoxycorticosterone acetate
(DOCA). 25 mg/kgS F 331 8% Hgl FA: &l 1%
NaClg 4142 AF 511, 4822 KSMTE Je 71E 8%
T8 BY (117 mg/kg)2E M FASIACE

@ Az G #A &8

AEFT} A AR etherZ 1l S AES £}l B &8l A
Wl thE 2RSS AA ¥k JE1I 10% TEERIe] Bol

A BAIRE R WA & FAE SFclo] SFA0) vig FAE

dba== QM=K 7] (CODAG, Kent, US.A)E A&

I} 5229 0EE 98 23 Aol 33 014 &
3, BOT AueE 108 o1y FI5I0 Bt

=]

ether& DIF| A7) T}
2 AEoA 12mio 5 mlg tubeol] W&ol
6,500rpmo]l 158-7F A4 Re] AlA EH S BelsliL, UHA 6
mi9] EAg EDTA H7} {Hol| dof Eag 22lIoiR]
(5) A Hl 6:17C<)]- AC;]%_Q] é.?é—)]
B8t 32 A31E 7171 (AU400, Olimpus, US.A)YE 0]
&35l GOT, GPT, BUN, creatinine, wric acidE® &™35I31L,

Na*, Ca”, K', CI'9] 282 Al ZF7] (NOVAS5, Japan)E&

A~
w
S
e
4
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olgslirt
Finland)E 0]&5}0 9]
norepinephrine, epinephrineS ZX 31T}
1) EA #2)

2 AUFoA Zi1E ANOVA multi ttest (JAVA,
Bonferroni Ver 1.1 )2 2181 pghg TFolct 4 tixd
o A8FE v Hlasle] p<0.05 & uf 7olgo] %

= ASE #E6

7'} F}2E)7) (WIZARD 1470,
&H& HH O F aldosterone, dopamine,

[eSR=3

=

fu

=

ihJ

k!

1 =8 84t
1) Human Fibroblast Cells (hFCs)oll thg}h A Z &4

hECsofl thet M EEH & B A3, 2T AZYEE
o] 10024 (%)eld] HIBld, KSMT Foi7* 500, 250, 125, 62.5,
31.25 pg/mle sEoAE 22 86.2£9.7, 91.1£91, 93.4+18,
97.1:89, 97.0:2.81 (%)E LIERITHFig. 1).

100

80 -

g
§ ol
:
S 40
20
¢
Control 500 250 125 62.5 31.25
Fig. 1. Cytotoxicity of KSMT on Human Fibroblast Cells (hFCs)

Human lung f|brob\ast cells (hFCs) were treated with various concentration(31.25, 625,
125, 250, 500 we/ml) of the KSMT exiract.

120

B GOT W GPT

100

$0

LA

60

40

20

]

Normal Control KSMT

Fig. 2. Effect of KSMT on the GOT and GPT in DOCA-salt
hypertenswe rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 25 mg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 11/
ma/kg/ 200 «). Normat : Normal SD rat. Control © DOCA-Salt, KSMT = DOCA-Salt and
KSMT. Values represent the means + SD of 6 rats, * = P (005 compared to normal group.

2) W7hsol mixls S

7+ 7l B89 AE g8 GOTE thRTO] 101869
(LU/D), Bak7o] 882419 (LU/DHZ UER} Fatatol Hislod o
ZolA FAH Qe (*: P <0.05)E57H LIERITE KSMT £
TojME 943455 (LU/DE Zasiiont fad2 fialct

GPI ZEolNE, B4R, UAED KMI RoiZolA 242
48.0+6.2 (LU/1), 57.0+12.8 (LU/1), 51.248.9 (LU/DE & Alo|7}

PATE BIE O F KSMT £ GOTS} GPTY| A7 84
HOE LIERL aFzol 9 I SH 2 WiEAl ZUATHFig. 2).

2. In witro
D B el 217 B8
(1) DPPH ~Asol nR]le Gk
DPPHS] A &4 1000 pg, 500 pg, 250 pg 125 pg, 62.5

pg/ml ETolA Z3ZE 80.3+1.6,
524418 (%)9] 4~A &4 ENE

776412, 65108, 61.1£3.0,
UERHRACHFig. 3).

90

DPPH scavenging activity (%)
[ W £ d = ~1 ®
& & = & T & o

-
=
T

256
Concentration (ug/ml)

Fig. 3. Scavenging activity of KSMT on DPPH free radical. KSMT
were reacted with DPPH for 30 minutes at 37°C, and the absorbance at 517nm due to
DPPH radical was determined. The results are the mean + SD of three Independent
experiments,

623 125 500 1000

(2) ROSol| D))=
Bovme S i MEZolA KSMTol 98 ROSY) 74 F 3t

ol Hlokﬂ KSMTE® Foll 4] ROSY] 434

110
E
S
i‘l
32
pagge
=
aQ
&

KSMT50

Control

Events

_ MMWM“&»

10¢ 1%

Increase of ROS production
Fig. 4. The inhibitory effect of KSMT on radical oxidative species.
CPEA cells were incubated with KSMT for 24hr at 37°C. The cells were siressed with
hydrogen peroxide (HOo) for 30min and were labeled with DCF-DA for 5min. Normal:
CPEA celis, Control: CPEA cells and HsOp, KSMT100: CPEA cells and H.0» and  KSMT
100ug/ml, KSMT50: CPEA cells and H:0» and KSMT 80ug/mi.

2) ACE Rallsol mIx]
ACE Aalse &9

625 ug/ml ZEOlA

5017 (%)Q M3 SHE

J/]' 1000 g, 500 ug, 250 pg 125 ug,
62+0.9, 52.1+1.0, 41.5+0.6, 14.8+4.0,

LYERHQITHFig, 5).

O‘.__
7t7}

3. In vivo

1) A5 2 &) FA nlRle G5

[y
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REZEe] T Wl HE I B4 wiAl

(1) Aol DAL G
DOCA-salt TEY #12] BFA] 1Al Jare 583 2

I, IRTE 4208279 (g), BATS 48832121 ()28 LiE}
L}, 4ol viskd tiETeilAl /A4 e (0 P <0.001) &
A2 UERNYTE KSMT E07S 47004129 ()28 LIERL} T

Zotol HIBk 804 QA (++ : P <0.01) B7F5lod Farzol 7}
e BRAE BABKICHFg. 6).
70
60
% 50
% 40
g
E 30
é 20
-
10
[
62.5 125 250 500 1000

Concentration (ug/mi)

Fig. 5. The inhibitory effect of KSMT on ACE. |nhibitory actiity on
angiotensint converting enzyme of KSMT at final concentration €25, 125, 250, 500, 1000
ve/ml. The results are the mean + SD of three independent experiments.

600

.]Il

Normal Control

Body weight (g)
N 173 B 0
8 g 8 8

-
2
3

Fig. 6. Effect of KSMT on the body weight in DOCA-salt
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 26 mg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 117
mg/kg/ 200 ul). Normal : Normal SD rat. Control : DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means + SD of 6 rats. ™ : P <0001 compared to normal
group. ++ : P <001 compared to control group.

= g9

DOCA-salt ﬂ%ﬂ?; F o] AAm A FA viXle Gk
€ &40t 21}, JAES R 0] 41£0.2/Body Weight (mg/g),
Hae 35:02/BW (mg/g)2E UER} |F94o] g,
KSMT B2 3.7:02/BW (mg/e)C& LIERL o] &A] |o]
A Y= RolE VERIA gt

AES] BAE tiERTo] 47:03/BW (mg/g), EiTo]
3.2£0.1/BW (mg/g) 22 UER} Faktol sl tiEzolA] &
oY QA= (™ : P <0.001) S7HE LIEERARICE i KSMT £
T2 3.8:0.1/BW (mg/g)C & LIER} thE ol 8ISl R94
QA (++ 1 P <0.01) B715lA, Bazol 72 A8 FAE 7
X 8IS Fig. 7).

2) ool niXle gE
DOCA-salt E et F19] Helofl niA]= dgg EES 23,

k=1

i
02
0

HEFS 1752454 (mmHg), F4hA2 129.1+1.2 (mmHg)E L}
ER} Aakdol nisted tiETolA] Jed s (¢ P <0.001)
Z712 LJERIQCE KSMT B0 142.6+45 (mmHg)E LIE}
L} tiETl HISH S94 Q& (+++ : P <0.001) 2 SRS
VIERASACH(Fig. 8).

6 m Heart @ Kidney

Weight/BW(mg/g)
~ w -~ 173

[

0

Normal Control KSMT

Fig. 7. Effect of KSMT on the heart and kidney weight in
DOCA-salt hypertensive rat. The control group were iniected subcutaneous
with DOCA for 8 weeks (three times a week. 25 mg/kgl. The treatment group were
injected subcutaneous with DOCA and orally administered with KSMT extract for 8
weeks (once a day. 117 mg/kg/ 200 1), Normal @ Normal SD rat. Contro! : DOCA-Salt,
KSMT : DOCA-Salt and KSMT. Values represent the means = SD of 6 rats. ™ : P
(0001 compared to normal group. ++ : P <001 compared to control group.

200

180 KKk
160 +++
&b 140
£
g 120
2
s 100
¢
2 80
2
g
= 60
40
20
0
Normal Control KSMT

Fig. 8. Effect of KSMT on the biood pressure in DOCA-salt
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 25 mg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 117
mo/kg/ 200 ). Normal = Normal SD rat. Control = DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means = SD of 6 rats, ** : P <0001 compared to normal
group. + ++ = P <0001 compared to control group.

3) Aekof nlx]= ge
DOCA-salt TE 3 ¢ A8kl m)X]

= geke &8¢ 2
I, REES  419£363 (times/min), HATZS 336171

>{

e

(times/min)Z LUER} FakTol B8l xR0 Fa4 9
(* : P <0.01) £7I& UERNRICE KSMT B8 344.1
(times/min)E VFERL TR HIgId |94 = (+
<0.05) Z4 38 VERNCHFg. 9).
4) Aldosterone =T W3l DX Fgk
DOCA-salt L8 # 9] plasma aldosteroneol] B)X]&= 35k
ZH8 2, RS 117.24242 (pg/ml), BAUFES 44199
(pg/ml)i VIERL Fikwoll Higld iR TolA |9d AUe (*
P <001) &7}12 UERIYCE KSMT BOFS 7194327
(pg/mD)E UERL thE Tl 8ISk FAY e (+: P <0.05) Z
4 ZIE VERNRICHFig. 10).

9 o

- 1489 -



Heart rate (pg/ml)

Normal Control KSMT

Fig. 9. Effect of KSMT on the heart rate in DOCA-salt
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 26mg/kg). The treaiment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 117
mg/kg/ 200 1), Normal @ Normal SD rat.” Control DOCA Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means + SD of 6 rafs. ™ @ P <001 compared to normal
group. + : P <0.05 compared to control group.

160
140 |
120 |
i00
80
60

40

Plasma Aldosterone level (pg/ml)

20

Normal Control KSMT

Fig. 10. Effect of KSMT on the plasma aldosterone in DOCA-salt
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (thrée times a week. 2omg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8. weeks. (once a day. 117
mg/kg/ 200 ‘wl). Normal : Normal SD rat. Control DOCAfSalt, KSMT : DOCA-Salt and
KSMT. Values represent the means + SD of 6 rats. * : P <001 compared to normal
group. + : P <005 compared to control group.

5) Catecholamine H&} H3loll m|X]= F&k
(1) Dopamine FToll PIX]= F&
DOCA-salt RRlE gge

TEe F Y plasma dopaminedi]

=288 A3, hEDZS 16524292 (pg/ml), FHAE 1025:0.9

(pg/m)Z LIERY} FaFol Blsld thETollA F948 e

P <001) Z7}2 JERNQCE KSMT Fo7e 110165

(pg/m)E LIERY iR Fol Blgkd FAH UAE (++ : P <0.01)
4 EOE LIERAICHFg. 11).
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Fig. 11. Effect of KSMT on the plasma dopamine in DOCA-salt
hypertenswe rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 25mg/kg). The treatment group were |mected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks {once a day. 1
mo/kg/ 200 ). Normal = Normal SD rat. Control : DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means # SD of 6 rats. ™ : P <001 compared to normal
group. +4 : P <001 compared to control group.
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Fig. 12. Effect of KSMT on the plasma norepinephrine in
DOCA-salt hypertensive rat. The control group were injected subcutaneous
with DOCA for 8 weeks (three times a week. 25mg/kg). The treatment group were
injected subcutaneous with DOCA and orally administered with KSMT extract for 8
weeks (once a day. 117 mg/kg /200 1), Normal : Normal SD rat. Control : DOCA-Salt,
KSMT @ DOCA-Salt and KSMT. Values represent the means = SD of 6 rats, ™ @ P
{0.001 compared to normal group, ++ : P <0.01 compared to control group.

(3) Epinephrine o njXE Hgk
DOCA-salt 18t #]9] plasma epinephrine ol BIA]=
S ZF3 AW, WRTS 47722:2675 (pg/ml), B4k
2640.5+159.5 (pg/ml)E LIERL} Hdaoll Blsle] tE 7o
Y e (* ¢ P <0.01) 718 VERAAICE KSMT %
3199245662 (pg/mDE LIER} IETO] Hlsl 994
(++: P <001) 74 ETE LERAQCHFg. 13).
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Fig. 13. Effect of KSMT on the plasma epinephrine in DOCA-salt

hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 25mg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 117
ma/kg/ 200 wl). Normal : Normal SD rat, Control : DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means # SD of 6 rats. ™ : P (001 compared to normal
group. ++ : P <001 compared to control group.

6) DalE FHslol vIRlE F&
(1) Sodium (Na) #H35lol] w|Al= F
DOCA-salt &8¢ 9 €4 59 sodium (Na)Q zTol
nAE GErs EHE AW, R —8— 50110 (mEq/1), ik
2 140.1:08 (mEq/L)Z Lieh} Halrtoll HIslo] iRzl &
9d Ae (¢ P <005) ST b}E}LHMT)r KSMT Fo7&
1444420 (mEq/)E VIER} tIR T 881 ZAsii vt 79
e f19rlFig. 14).
(2) Potassium (K) ¥3lo] nlXj= ek
83 £9 potassium (K) SL& FE¢t 243}, RIS
5802 (mEq/L), A4S 4.9+0.3 (mEq/DE VER] Fakol
B8l x4l fad A= (7 P <0.001) S71E LIERAA
T} KSMT =] 72 54+03 (mEq/)Z VER} iR 7ol B]8ko
2014 YE (+: P <0.05) A S LERIQUCHFig. 15).
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Fig. 14. Effect of KSMT on the sodium (Na) in DOCA-salt
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 25 mg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks fonce a day. 117
mg/kg /200 ). Normal : Normal SD rat. Control @ DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means + SD of 6 rats. * : P <0.05 compared to normal group.

5
4
3
2
1
o

Normal Control

Potassium (K, mEqd)

Fig. 15. Effect of KSMT on the potassium(K) in DOCA-sait
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 25 mg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 117
mg/kg/ 200 wl). Normal : Normal SD rat. Control DOCA-SaIt, KSMT @ DOCA-Salt and
KSMT. Values represent the means + SD of 6 rats. ** : P <000t compared to normal
group. + : P <0.05 compared to control group.

(3) Chloride (Cl) ¥glell mAl= F&t
gd 9 Chloride (Cl) s%& &FS Ay, HEZS
104.3:0.5 (mEq/L), B4+ 95.6+1.1 (mEq/)E UERY ikt
ol Blstd el A 78 = (**: P <0.001) S7HE LiERA
Ar}. KSMT ST 101.142.6 (mEq/)Z VIERT thE ol 15}
o F94 QI (+: P<0.05) Z4a GIE VERIRICHFig. 16).
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Fig. 16. Effect of KSMT on the chloride in DOCA-salt
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 25 mg/kg). The freatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 117
mg/kg/ 200 w1). Normal = Normal SD rat. Control © DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means = SD of 6 rats. * : P <001 compared to normal
group. + : P <005 compared o control group.

(4) Calcium (Ca) ¥ 3lol)

njx
g3 B9 calcium (Ca) € FET 27 WA

e e we BHibol DlXE g

0.99:0.11 (mEq/l), B2 1.33:0.02 (mEq/)E ViERY} Bk
oll B15ld tEToIM Fed A (1 P <0.001) Z4E LERY
Qrk KSMT 2072 1.2910.06 (mEq/DE LIERL thazol vloh
o S94 Y& (+++: P <0.001) 57} EUE UERACHFg. 17).
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Fig. 17. Effect of KSMT on the calcium in DOCA-salt
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a week. 25 mg/kg). The treatment group were injected subcutaneous
with DOCA and orally admiaistered with KSMT extract for 8 weeks (once a day. 117
mg/kg/ 200 ul). Normal : Normal SD rat. Control : DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means = SD of 6 rats. ™ : P <001 compared to normal
group. + ++ 1 P <001 compared to control group.

o
g3 ’U uric acid®] & % 43t 23, 1’4%

T2 35:07
(mg/dl), AT 1.5:03 (mg/d)E LIER} Fazol nlsio]
oM 7948 A= (2 P <0.001) 67}-,2— LIERHSATE

KSMT 2022 1.9:03 (mg/d)Z UER} thETol Bl5kd 3

M Qe (++ : P <001) B4 EHE LERIQCHFig. 19)
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Fig. 18. Effect of KSMT on the uric acid in DOCA-salt
hypertensive rat. The control group were injected suocutaneous with DOCA for 8
weeks (three times a week. 25 mg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 117
mg/kg/ 200 ). Normal = Normal SD rat. Control : DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means = SD of 6 rats. ™ : P <0001 compared to normal
group. ++ : P {001 compared to control group.

8) BUN @i}éﬂ o] %)

= g5t

- OO
g8 9 BUN 558 388 49, dET 31424
(mg/dl), &S 17.9+41 (mg/d)E LI} Hakzol sl

AN {994 Y= (0 P <0.001) &7 VERIICH
KSMT E672 20.1£2.7 (mg/d)Z LIER} thETol HIGkd F
O e (++ : P <0.01) B4 EAE VERIQRCKFig. 19).
9) Creatinine ¥3lo] ulA|= Pek
g8 9 creatinine STE =3 Z1, X
A

<
0.7640.05 (mg/dl), BAZS 0.62+0.04 (mg/d)E LIEL} HAFr
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Fig. 19. Effect of KSMT on the BUN in DOCA-salt hypertensive
rat. The control group were injected subcutaneous with DOCA for 8 weeks (three times
a week 25 mg/kg). The treatment group were injected subcutaneous with DOCA and
orally administered with KSMT extract for 8 weeks (Once a day. 117 mg/kg/ 200 ul),
Normal : Normal SD rat. Control : DOCA-Salt, KSMT : DOCA-Salt and KSMT. Values
represent the means + SD of 6 rats. ** : P <0001 compared to normal group. ++
P <001 compared to control group.
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Fig. 20. Effect of KSMT on the creatinine in DOCA-salt
hypertensive rat. The control group were injected subcutaneous with DOCA for 8
weeks (three times a wesk. 25 mg/kg). The treatment group were injected subcutaneous
with DOCA and orally administered with KSMT extract for 8 weeks (once a day. 117
mg/kg/ 200 ). Normal : Normal SD rat Control : DOCA-Salt, KSMT : DOCA-Salt and
KSMT. Values represent the means = SD of 6 rats. Values represent the means + 8D
of 6 rats. ™ : P {001 compared to normal group.
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