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The Preventative Effect of Gamibangpungtongsungsan
(KBTS) on Hypertension

Yeo-Tae Ha, Dong-Hee Kim
Dept. of Pathology. College of Oriental Medicine, Daejeon University

In oriental medicine, Gamibangpungtongsungsan (KBTS) has been used as a therapeutic agent for the treatments
of acute stage of cerebrovascular diseases and hypertension. In the present study, underlying mechanism on KBTS
effects was investigated using spontaneously hypertensive rats (SHR)} by determining 1elated parameters such as
blood presswie, heait-beat rates; and hoimones and plasma constituents. The major finding ate summarized as

follows.

1. KBTS treatment at concentrations lower than 125 pg/m¢ did not show any cytotoxicity on cultwed human
fibroblast cells.

2. KBTS trcatment in SHR significantly decreased blood pressute and heait-beat rate compared with untreated
control.

3. KBTS tieatment in SHR decieased aldosterone levels in the blood compated with untreated control, but the
difference was not statistically significant.

4. KBTS treatment in SHR significantly decicased dopamine, norepinephrine and epinephrine levels in the blood
compared with untreated control.

5. KBTS tieatment in SHR decreased plasma ion concentrations such as Na+, K+, Ca2+, Cl- compared with
untreated control: decreases in Na+ and Cl- were statistically significant.

6. KBTS treatment in SHR significantly decreased TNF-a, IL-6, and IL-10 levels in the blood compared with

untreated control.

Thus, the present data show evidence on anti-hypertension activity of KBTS in an experimental animal system,
which can provide further insights into the development of anti-hypertension therapeutic agents.
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o] ¢4 SHR(Spontaneous Hypertensive Rat,
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50+10%, =H A1 12A13H07:00~19:00), £X
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B Age] AL mekpiRGEEMEKBTS) 74
e dAdzgurSdtgdds FAsHAL,
139 &3 8F S 53 i (Table 1)

gt 3 = |2 (g)
4 Talcum 6.5
z+x Glyceyrrhiza uralensis 4.5
43 Gypsum Fibrosum 3
g Scutellanae Radix 3
273 Platycodi Radix 2
uh & Ledebouriellae Radix 2.5
AT Cnidium officinale 2.5
sl Angelicae gigantis Radix 2.5

=z} Paeonia Radix Rubra 2.5
< 3} Rhei Rhizoma 2.5
=} 3} Ephedrae Herba T 2.5
8} Menthae Herba 2.5
Az Forsythiae Fructus 2.52
e Natrii Sulfas 2
& 7 Schizonepetae Herba 2
& Mac roé\eztg}il?l);g)%shlzoma 2
2 7} Gardeniae Fructus 2
T Uncariae Ramulus Et Uncus 12
=g} Pogostemonis Herba 6
z 9 Citri Pericarpium 6
R.0F Linderae Radix 6
AR Acori Graminei Rhizoma 6
37 Zizyphi mermis Fructus 4
+% Achyranthis Bidentatae Radix 8

HHA(FF) Siegesbeckia glabrescens 12
ALE Spatholobus suberectus 6
amot 113.02

Table 1. The Compositions of Gami-

bangpungtongsungsan(KBTS)X 17
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A AR Al%  DMEM(Sigma Co.,
U.S.A), FBS(Sigma Co., U.S.A), antibiotic(Sigma
Co., U.S.A)), trichloroacetic (Sigma Co., U.S.A),
H202 (Sigma Co., U.S.A), formalin(Sigma Co.,
U.S.A)), glutaraldehyde(Sigma Co., U.S.A.), 0sO4
(Sigma Co., U.S.A), EDTA(Sigma Co., US.A),
HCl04(Sigma Co., U.S.A.), toluidine blue(Sigma
Co., U.S.A.), hematoxylin(Sigma Co., U.S.A.),
eosin(Sigma Co., U.S.A), xylene(Sigma Co.,
U.S.A)), acid washed alumina(Sigma Co., U.S.A)),
norepinephrine (Sigma Co., US.A.), epinephrine
(Sigma Co.,, USA),
US.A)), dulbecco's phosphate buffered saline
(DPBS-A)(Sigma Co., U.S.A.), ether (Sigma Co.,
U.S.A), alcohol(F2] A%, Korea), Au(F21A|,
Korea), paraffin(32]#|%, Korea), normal saline

dopamine(Sigma Co.,

(2] A9k, Korea), serum blocking solution(Bayer
Dental Co.,

immunoglobulin

biotinylated anti-mouse
Dental Co.,
streptavidin conjugate(Bayer Dental Co., Japan),

Japan),
(Bayer Japan),
DAB~ chromogen(Bayer Dental Co., Japan),
aldosterone RIA diagnostic  kit(Abbott Co.,
U.S.A), histostain plus kit(Zymed Co., US.A)),
gamma count Cobrall(Packard Co., US.A),
Na(Toshiba, Japan), K (Toshiba, Japan),
Cl(Toshiba, Japan) & AH&3}Sic}

7171 Milli-QTM waters system(Sigma Co.,

U.S.A), ion depositor (Sigma Co., U.S.A),
distiller(Bichi 461, Swiss), rotary vaccum
evaporator  (Biichi 461, Swiss), deep

freezer(Sanyo Co., Japan), freeze dryer(Eyela
Co., Japan), 43}8 A5 ¥ 7|(Toshiba. Japan),

serum separator(=4 A}, Korea), micro
slide{Surgipath Co., U.S.A.), minos-ST(Cobas
Co., France),  ultrasonic cleaner(Branson

Ultrasonics Corp., U.S.A), roller mixer(Gowon
scientific technology Co., Korea), vortex(Vision
Co.,

Korea), centrifuge(Beckman Co., US.A)),
physiograph Model 7(GRASS Instrument Co.,

US.A), ACL-100
(Instrumentation Laboratory, U.S.A.), autoclave

Quincy, Mass.,

(Hirayama, Japan), data module(Waters Model
745, U.S.A)), HPLC(Waters Model U6K Injector,
US.A), C18 stainless steel

Model 460, US.A),
gel/mount(Biomeda Co., U.S.A.), camera (Nikon,

510 pump,

column(Waters
Japan), optical microscope (Olymphus BH-2,
Japan), transmission electron microscope(Hitachi
H-600, electron
microscope(Hitachi S-2500, Japan), %7
(S-15000, A YeltiZ, Korea) 58 AHE-3H31t).

Japan), scanning

2. 9y

D A9 A=

KBTS 2% &%& 7o} 4o 3,000m¢ round
flaskell Y31 F/FF 2,000mesd A 3A1 F
M F 5&3 FAES 3ak 9IH3M filter
o7} S rotary vaccum
evaporatorl A Y FF3%rh %€ &9&
~70C deep freezerolA] 4A|7t Tt wHA|5lL,
24 A1 B3l freeze dryer2 ¥4 dAXsle] 13
F 225g9 £¢E QoA HFd oy TEE
el Aol At AFR-EqlT

paper)dta, 9]

2) Human fibroblast cells (hFCs) wj %

5 Z2AE cool D-PBSE 33] A% & 2
2 zZto g HAYg tld, conical tube(15me)o]
Yo] 1,400rpmolA] 5%+ ARSI}, of
tubee]l DMEM {containing collagenase A
(5mg/m¢, BM, Indianapoilis, IN, USA)%}
DNase type I(0.15mg/m¢, Sigma), antibiotles
(penicillinm 104U/m¢, streptomycin 10mg/m¢,
amphotericin B25ug/mé)}E& Y3 37C CO2 )
%714 hFCsE 2A1F &<t wigsidict. o)
o] 0.5% trypsin-0.2% EDTAEZ HJlsted 30%
rowjFst, JQAgFAE A (PBOE oF 2
3] 1,500rpmolx A4EeE F DMEM-10%
FBSE 159 F<t WFagict. o8 oA 0.5%
trypsin-0.2% EDTAZ ¥l d&oz 1F



4 KEARHK BHBHRRH AXE HUE B2R

Ay 33 wrEsle] Molgle H-FAXE DMEM
-5% FBS ®|glA vhFstgict

3) 84 H7t

HNEXEA AL SRB assayfS ok vyt
o] AMg3}gich hFCs M XE 37T, 5%C02 Wi
d7lol A 2& A& Trysin- EDTA §9402 &
d AEEo] HEF dojd F, 2.0x 10478 A E
2 96 well plated] 5T ¥ w7 (37C,
5% CO2)olA 2A12F wjgstgict. v ¥ KBTS
(AZF =% 1,000pg/mt, 500ug/ml, 250ug/ml,
125ug/me, 62.51g/ml, 32pg/ml, 16pg/ml, 1.6ug/
me)S 48413 B At WY T8 Fl
WFAe Wl JQAgF8R (PBSZ 23 A
25k, 2z welldl 50% TCA (trichloroacetic
acid)Z 50wE 7hstd 1A1 ¢ 4T W3
o, o] ¥ FHFE 53 AHT oS well
plateE T71FoA A=xsTh. o7]o] SRB
(0.4%/1% acetic acid) £%Z 100ut/wellZ 7}
ata, Ao 3083 FAskgich 28 0.1%
acetic acid €No g2 ¢ 4~53 A& S F
7VFol A AZst 10 mM Tris BaseE 10048
fwell2 £# A2t} o] plate® plate shaker
(Lab-Line, USA)°lA 3.5 speed® 5&3+
shakingstal Elisa leader (molecular devices,
USA) 540molA F3x2E A8

4) g9 2 Adty 54

gt st axE H7isk7] 98 SHRE UE2T
3} KBTS Fo#2og Uiyo] gxade A4
A4-E g 2ml/day®, KBTS Fodole
KBTS 722 vl 224.4mg/dayd] T2 S
B84 ztzh 553 AT T8t

53 ¢t KBTSE £43% ¥, ul=+3} KBTS &
oo dgtst Aubg SRS A% SAL
HF 8 5o T SHRE cageolA] 2212 ¢ <&
AXZ L, melE alcohol® & Ha 37.5T9
odul Berledl 108 F¢ ¥ SR
physiograph Model 7¢} 7P8 channelZ v}3 3}#)
o4& Aejol A 2zt Fo S FA3EAC chart

paper 1cmo] d9He 50mmHg (baseline:0)2.2 H.A
7= o

5 Ad € ¥F 24

HZY7A] A 8E FAF SHRE etherZ vlF
A7 F, EstAHoA G 1S AHSA 3
ng/mé EDTA €9& 05mE AL §7]o 713}
o 4ColA 3,000rpme 2 15%37 QAR A7)
2, A catecholamine®} aldosterone?]

dF 54 98 -80TolA RA3IAL

6) 33 J&9 54

(1) Aldosteroned] %

RIAYd o} 5994 1-125 FHAE o] &3
AlF@{ aldosterone RIA diagnostic kit& A}&
3l%13l, gamma counting<
Cobrall & ©]&-3l9 A&Fal3ict.
(2) Catecholamine®] &%
Hjemdahl %ol w2} @3U9] catecholamines
4TCAA  FFsch Add FF 0.1M9
HCIO4E 7ete] o9& AAY -,  acid
washed aluminadl EFAZ) & FF7IE2 F
A3ka, 0.1M2] HCIO49] ThA] §EAH B&9
20E HPLC (High Performance Liquid
Chromatography)ol $3}9 norepinephrine,
epinephrine, dopamined #¥F& A8
HPLCHA #2l¥ EHES& data moduled ¥
3 AFdon], o] u Cl18 stainless steel
column(bp, 150mmXx4.6mm; KCl reference
electrode)el 7}aiz ALE +0.63VIITh 54
o] B3 Ale}E norepinephrine, epinephrine,
dopamine $22 5FFE AHSslen, T
¥ millipore(Milli- QTM waters system)&
BHAZ 2EFE AHSSHITH

(3) AANA AA

Indirect electrode®ol wel dhHeo] A3}
25384 7] (Toshiba)ell A|@-&A1¢% Na, K, Cl,
Cag AHg3sto A&dd 7o d5E Fohod A
Ao F& A8

gamma count
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IL-10, IL-6, TNF-a, 83U &= 4L 1
g Ad FE Fol| enzyme-linked immuno-
sorbent assay (ELISA, Endogen, USA)Z A4k
ZS A3 7 wello] SHRe ¥4 10040
(1/100 dilution)® #¥F3}i1, 1 At & AL
o] W)@ ¥ 23] washing FFLA0g A3
gk t}3 antibody Avidin-HRP conjugeted 100
e AEstn 1 A AZolA WA F A
AFach o7)el TMB 718& 100wy 23
stz delA 3083 WAF - 50u0 stop
2] ¥ ELISA leader 450nmelA] &
Z 38kt

o
oH

U

ol op
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8) A4 Ag

Zy AEFE ATFS ANOVA, unpaired
student's T-test(Schefler, 1980) 2 SPSS/PC
FAZEORE ARt §A Aoy,
P<0.05 ©]3te] FTAA 94 AAHE AA

2.
m. 34 3

1. Human Fibroblast Cell(hFCs)el] tj %t
A E5A

hFCsol gk AMEEAAE |FF Ay, Y=
o] ATHYEZo] 100 £ 5.80(%)AH m}ahe],
KBTS FoT 1.6, 16, 32, 62.5, 125, 250,
500, 1000ug/mee] BfEEAA = ZHzt 102.416.4,
08.8L£4.6, 07.2+3.6, 95.8+3.5, 94.2+5.2,
84.31£3.6, 80.616.5, 76.2+5.2(%)= e} th
(Table 2).

Drug Dose % of Control Data
(ug/mt) hFCs
Control 0 100 £ 5.8
1000 76.2 £ 5.2
500 80.6 £ 6.5
250 84.3 £ 3.6
125 94.2 £ 5.2
KBTS 62.5 95.8 £ 3.5
32 97.2 £ 3.6
16 98.8 + 4.6
1.6 1024 £+ 6.4

Table 2. Cytotoxicity of KBTS on Human
Fibroblast Cells(hFCs)

2. el vlAE 9

SHRe] ¢t 54 A7, W=z 18564152
mmHg?l ¥l ulsle], KBTS FoZ& 147.8+3.5
mmHgo 2 Yeh}, gz niste F94 gl
£(p<0.01) ¢ =FHAE HUTHTable 3, Fig.
1.

Table 3. The Effect of KBTS on Blood
Pressure in SHR

Control KBTS

BP

(mmHeg) 147.8+3.5

185.4£5.2

=:Statistically significant value compared with
control data by T-test.
( * 1 P<0.05, *+ : P<0.01, #** : P<0.001 )
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Fig. 1. The effect of KBTS on blood
pressure in SHR
Control : Normal saline(day/2 ml) treated
group
KBTS KBTS(224.4mg/day/2 ml) treated
group

*:Statistically significant value compared with
control data by T-test.

( * : P<0.05, ** : P<0.01, *+* : P<0.001 )

3. Aubd] v A= FIF

SHR9] Aluly &4 Az}, =272 395.219.0
(3]/%), KBTS F4 T 350.619.2(3/F)=
veh} gizze) gty f94 3le(p<0.05) 7
A7} JehttH(Table 4, Fig. 2).

Table 4. The Effect of KBTS on Pulse Rate

in SHR
Control KBTS
Pulse Rate  55c0.90  350.6+9.2°
(times/min)

*:Statistically significant value compared with
control data by T-test.
( * : P<0O.05, ** : P<0.01, **++ : P<0.001 )

ssuesee

Pulse Rate(times/min)
8

3]

[=]

Control

Fig. 2. The effect of KBTS on pulse rate in

SHR
Control : Normal saline(day/2 ml) treated
group
KBTS KBTS(224.4mg/day/2 ml) treated
group

*:Statistically significant value compared with
control data by T-test.
( * : P<0.05, ** : P<0.01, *++ : P<0.001 )

4. Aldosterone?] X HW3lo v|x|&

B
Aldosterone 5= SR A= & o]
31.2+2.5pg/mt, KBTS Fito] 29.4+3.01pg/ml
2 vehd dizdd wis) FasgtHTable 5,
Fig. 3).

Table 5. The Effect of KBTS on the
Plasma Levels of Aldosterone in
SHR

Control KBTS

Plasma
Aldosterone
Levels(pg/m)

31.2£2.5 29.4+£3.01
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Fig. 3. The effect of KBTS on the plasma
levels of aldosterone in SHR.

Control : Normal saline(day/2 ml) treated
group

KBTS KBTS(224.4mg/day/2 ml) treated
group

5. Catecholamine®] % W¥3}o] n]x &=
|k

1) Dopamine®] &% W3}

Dopamine®] &%+ =Tl 118.9%5.1 pg/

mné, KBTS F4#°] 101.1+2.3 pg/m¢E e}

tixFol vld FA AA(p<0.05) it

(Table 6, Fig. 4).

Table 6. The Effect of KBTS on the
Plasma Dopamine Concentration

in SHR
Control KBTS
Plasma
Dopamine 118.9+£5.1 101.1+2.3*

Levels(pg/mf)

*:Statistically significant value compared with

control data by T-test.

( * 1 P<0.05, ** @ P<0.01, #*+ : P<0.001 )

Plasma Dopamine(pg/mé)

Control KBTS

Fig. 4. The effect of KBTS on the plasma
dopamine concentration in SHR.

Control Normal saline(day/2ml) treated
group

KBTS KBTS(224.4mg/day/2ml) treated
group

*:Statistically significant value compared with
control data by T-test.
( * : P<0.05, *= : P<0,01, =+x : P<0.001 )

2) Norepinephrine?] X W3}
Norepinephrine®] ®EfE tWHEFo] 5727+
14.38pg/mt, KBTS Fojo] 494.2+10.1pg/mé
24 iz vt 94 AdA(p<0.05) Tx
X 1K Table 7, Fig. 5).

Table 7. The Effect of KBTS on the
Plasma Norepinephrine

Concentration in SHR

Control KBTS

Plasma
Norepinephrine 572.7+14.38 494.2+10.1*
Levels(pg/me)

*:Statistically significant value compared with
control data by T-test.

( * : P<0.05, ** : P<0.01, ==+ : P<0.001 )
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Levels(pg/m!)
s 588868838

Plasma Norepinephrine

S E——

(=]

KBTS

Control

Fig. 5. The effect of KBTS on the plasma
norepinephrine concentration in SHR

Control : Normal saline(day/2 ml) treated
group

KBTS KBTS(224.4mg/day/2 ml) treated
group

*:Statistically significant value compared with
control data by T-test.
( * : P<0.05, ** : P<0.01, #*++ . P<0.001 )

3) Epinephrine?] F&= W&

Epinephrine?] ¥Xt d&To] 5060.4+67.2
pg/ml, KBTS ¥o|Fo] 2742.2486.0 pg/mlE
Vet gzl ulsl #9294 9A4(p<0.001) 7
A5 ¢ tHTable 8, Fig. 6).

Table 8. The Effect of KBTS on the Plasma
Epinephrine Concentration in SHR

Control KBTS
Plasma
Epinephrine  5060.4+67.2 2 74(2);.2.i86'

Levels (pg/mt)

*:Statistically significant value compared with
control data by T-test.
( * : P<0.05, ** : P<0.01, *»+ : P<0.001 )

3688088

(pg/ml)

Plasma Epinephrine Levels

0 |

Controf

Fig. 6. The effect of KBTS on the plasma
epinephrine concentration in SHR.

Control : Normal saline(day/2 ml) treated
group

KBTS KBTS(224.4mg/day/2 ml) treated
group

=:Statistically significant value compared with
control data by T-test.

( * : P<0.05, *+ : P<0.01, *++ : P<0.001 )

6. A3 @ Wsle X 93

1) Sodium (Na) ¥ 38}l w|x]= G3F
Sodium (Na)9] FEtx o] 174.3£0.98
(mEg/L), KBTS ¥4¥°] 147.0%6.9 (mEq/L)
2 Jehd gz vld f9dAd A=(p<0.05)
A2 ZEWE B YcHTable 9, Fig. 7).

Table 9. The Effect of KBTS on the Blood
Levels of Sodium (Na) in SHR

Control KBTS

Sodium

(Na)(mEq/L) 147.0+6.9

174.31£0.98

*:Statistically significant value compared with
control data by T-test.
( * : P<O.05, #* : P<0.01, *+x : P<0.001 )

—-62-
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Sodium (Na)(mEa/L)
8

o B &8 8 8

Control KBTS

Fig. 7. The effect of KBTS on the blood
levels of sodium (Na) in SHR

Control Normal saline(day/2ml) treated
group

KBTS KBTS(224.4mg/day/2ml) treated
group

*:Statistically significant value compared with
control data by T-test.
( = : P<0.05, ** : P<0.01, **+ : P<0.001 )

2) Potassium (K) ®3}ol) v J&F

8% Potassium (K)o ¥=& UFETo|
8.4+0.4 (mEq/L), KBTS FoFo)
7.0£0.6(mEq/L)& e} tZte] v]s) Zis)

A HTable 10, Fig. 8).

Table 10. The Effect of KBTS on the
Blood Levels of Potassium (K)
in SHR

Control KBTS

Potassium (K)

(mEa/L) 8.4x0.4

7.0+0.6

Potassium (K)(mEq/L)
O = N W b N oD

Control KBTS

Fig. 8. The effect of KBTS on the blood
levels of potassium (K) in SHR.

Control : Normal saline(day/2 ml) treated
group

KBTS KBTS(224.4mg/day/2 ml) treated
group

3) Chloride (CI) ¥ 3}ol] w|X] & J3

% Chloride (C) ¥E+& W=xTo] 974 %
3.5 (mEg/L), KBTS %dIte] 97.0 = 2.7
(mEq/L)2 Yeh} oizFol] nla} AU
(Table 11, Fig. 9).

Table 11. The Effect of KBTS on the
Blood Levels of Chloride (Cl)

in SHR
Control KBTS
Chloride
(C)(mEq/L  97.4%3.5 97.0%2.7

)
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Chloride (CI{mEq/L)
oc3N8sE8IBEE

Control KBTS

Fig. 9. The effect of KBTS on the blood
levels of chloride (C) in SHR.

Control Normal saline(day/2ml) treated
group

KBTS KBTS(224.4mg/day/2ml) treated
group

4) Calcium W&t W& |

4% Calcium ¥EE dxvo] 9.8+0.19

mg/dl, KBTS §ojFo] 8.71+£0.23 mg/dlE Y
el izl nis) f-2oA AA(p<0.05) FHx3t
AtHTable 12, Fig. 10).

Table 12. The Effect of KBTS on the
Blood Levels of Calcium in
SHR

Control KBTS

Calcium
(mg/dl)

*:Statistically significant value compared with

9.8+0.19 8.71%0.23*

control data by T-test.

( * : P<0.05, ** : P<0.01, === : P<0.001 )

Calcium (mg/dl)

O = N W hHh o N
—— T T

Control KBTS

Fig. 10. The effect of KBTS on the blood
levels of calcium in SHR.

Control Normal saline(day/2ml) treated
group

KBTS KBTS(224.4mg/day/2ml)  treated
group

7. Aol EFIQl B uXe= Fg

1) TNF-a ¢&dd nX= 9%

dH e TNF-a 938 #4431 43, gzol

26.5+1.5pg/ml, KBTS Yoo} 17.5+3.9
pg/mlez Yeh} gz gt {F94dde
(p<0.05) #4& AFRE YeRUTH(Table 13,
Fig. 11).

Table 13. Effect of KBTS on the TNF-a

Level in SHR
Group TNF-a (pg/ml)
Control 26.5%1.5
KBTS 17.5¢1.9*

*:Statistically significant value compared with
control data by T-test.

( * : P<0.05, ** : P<0.01, **= : P<0.001 )
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Fig. 11. Effect of KBTS on the TNF-a
level in SHR

Control : Normal saline (day/0.2ml) treated
group

KBTS KBTS (22.4mg/day/0.2ml) treated
group

*:Statistically significant value compared with

control data by T-test.
( * : P<0.05, *#* : P<0.01, **+ : P<0.001 )
2) IL-6 ¥¢&o] 1] x
g9 IL-6 ¢d
= 89.7+2.8pg/ml, KBTS -r&l
3.3pg/mle2 vERY o] Bt wr*‘“‘ A
E=(P<0.05) ZAEJE JERUTHTable 14,
Fig. 12)

mlo
M
2
)
_!,':L
r l° =
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X

Table 14. Effect of KBTS on the IL-6

Level in SHR

Group IL-6(pg/ml)

Control 89.7%£2.8

KBTS 63.8+3.3"*

* ! Statistically significant value compared
with control data by T-test,

( * : P<O.05, ** : P<0.01, **+ : P<0.001 )

Fig. 12. Effect of KBTS on the IL-6 level
in SHR

Control Normal saline(day/2ml) treated
group

KBTS KBTS(224.4mg/day/2ml) treated
group

*:Statistically significant value compared with
control data by T-test.

( * : P<0.05, *+ : P<0.01, **++ : P<0.001 )

3) IL-10 L&l v X Fg

399 IL-6 HEE 24T A, dxeEe

34.0+2.9pg/ml, KBS Fo1& 52.1+4.4pg/ml

o2 uveh} dzgd Mgt fodAd de

(p<0.001) #HAEANE YERATHTable 15,

Fig. 13).

Table 15. Effect of KBTS on the IL-10

Level in SHR
Group IL-10(pg/mb)
Control 34.0+2.9
KBTS 52.14.4**

*:Statistically significant value compared with
control data by T-test.
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( % : P<0.05, ** : P<0O.01, ##+ :

P<0.001 )

IL-10 (pg/ml)

10

Control KBTS

Fig. 13. Effect of KBTS on the IL-10 level
in SHR

Control : Normal saline(day/2ml) treated
group

KBTS KBTS(224.4mg/day/2ml) treated
group

*:Statistically significant value compared with
contro! data by T-test.
( * : P<0.05, ** : P<0.01, ***x : P<0.001 )
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o o Huegs 2 AuEF F7h AxY
Na+ Z712 QA% 2x2¥dd3829 F= 571
Sol o8 45ste Aoz Bugm Yoo
£ AdeAe WA 7hiFE41HKBTS)Y] ¢t
A AAE $18) hFCsell digh Mx 548 &2
gk Axt dizTo AEAEE] 100£5.80(%)0dl
v)slo), KBTS T4 1.6, 16, 32, 62.5, 125,
250, 500, 1000pg/me] wEoAE zZtz
102.4+6.4, 98.8+4.6, 97.243.6, 05.8+3.5,
94.2+5.2, 84.3+3.6, 80.6£6.5, 76.2+£5.2(%)=
vehd 125ug/me 0]3He] FEANA 90% o]/
BELEL BA) YRR A8 AHgHE A
o] 500ug/mt FE ol AL JEeld 7]
&9 A9 278 E w, vy g Aol ul3
MEZSAe]l drta & 4 Ao, 125u/mt &%
dA nFEPog Hol Aoz Ao Qi
1 F7ter] AFo AFE FE AEE 53 <t
A4 AP a7drh

bt ¥ & 2dQ SHRE AF ¢ 75
2E o] &Eprr] AFsied 13371 59
F%7] d%o] 200 o)L FAGE WA= U
o] BRwsla] 1YY Aol Bo] o] gAY,
A AR 55 ol U TxA{L B
b Wske QA w9 sz 43 A
g Agstn AF5F JolAH T3} AFE}
He 49 AUsE SAS A9 492 gz
o] 185.4+5.2mmHg% bl ¥]3te], KBTS %9
o] 147.8+3.5mmHgo & e}, gz
sl fol4 AE(p<0.01) #¢ &EIE B,
At giZzEo]l 395.2+9.0(3]/8), KBTS ¥
oFo] 350.6+9.2(8/F)ez Yel} =Tl
Hsle] folA AE(p<0.05) TA7F Yepcl
o] #& A 7|&9 FTY 4Y Axje] uls
B foAde A8z & AE7 3n¥d F
fo] AdHozx IFHATT B F Ut
SEES Y Fo EFejH HAY ol o=
gl &+ 3719 o 7pA 715 2-ste 54
EZ9 FAolt}. o] TEE Qo= 47, dH,
24 Foll FgHA e FAS Frle &
AL A e 7S 23 Ade Ax ok
oy ol dSt As TE2Eo] FxsA B

HlEE nggte] Ao, Be ¢ JYEFH
EL Wjddezyy Fgte A= 719 E &
Aol AA e &Fo] A=A JYEFNa)olut
2o wjd 75 AN Fto] st
T AlZe] FAL THEE A AEHo] F
AAsY 59 A5 GoLE FAB AFLEYR
B d4e A3 539 Renino] WEHE)
Rening d&AL FHANHA d¢4& 8 FAE&
o} gAY Aoz XN FLHAM U}
EFNa), 52 dAsHA BHAAM ELE
A A7]= aldosterone EE o] F}EA Fy
= n¥gte] Ho| A¥bA aldosterone®-o] "t}
= Aol d3ol LA EE ASAe
catecholamineZ] @]  adrenaline, noradrenalin,
epinephrine 5°] Ix3lA |5} nEtol

T ZAAAEF T JWEud nEgol Ao
28)

The Renin-Angiotensin System
Aldosterone

\ 4 Mat reabsorption

JGA

]
Angrotensin IT """
8 =R

Converting
enzyme

Angiotensin To-B221R. Angiotensinogen
\J

Adrenal cortex

mebx & APoMe dH =43 dHA 79
o] zAdA 7} TG QS @It Ade
Renin- angiotensin— aldosterone systemo®l] ¥
A FYE FFsr] A8 ¥WA P9
aldosterone?] #F& ZAslo njug A3}, o
Z70] 31.2+£2.5pg/mt, KBTS Fo o]
29.443.01pg/mO2 HZTo] H&) ZAFAL
o, YUY catecholamineA?] dopamine,
noradrenalin, epinephrines 3% Ay}
dopamine? ¥XE¥x¥ uZERTo] 118.94+5.1pg/ml,
KBTS $9F°] 101.1+2.3pg/mZ e} g2
o wE foJA  SdA(p<0.05) FHAFHH:,
norepinephrine?] F%= tiETo] 572.7+14.38
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pg/m¢, KBTS FojTo]l 494.2+10.1pg/mEA o
ZFo wlste] oA AAl(p<0.05) FHAston,
epinephrine? FZt dlxTo] 5060.4167.2pg/
m, KBTS Hojwo] 2742.2+86.0pg/m=Z e}
U o] gA dizel vl& fr94 AA(p<0.001)
#adtgct. AP og slupiFEAite] B
hormone®] 2J3t @t 23 A7 g3t &
Zaro] Fztel o dd FeS AAFH FA
of, A4 8t =4 8ol dLS ¢ 7 Uk
o] Z& Aste yeo] AA¥9} vmste B o
A5 RB3tEE Adz, BRETike nd¢ts
AP WEs T2 b9 {94 de FE
& 32 ¢ & a8y 74 FE F 5
ool olg AR, piEERAC 93 A=A
2 ¥ Axe d77F 2310

t}e-0.2 A37)§ ule} o] Y Aol T o A
& sh= AR Sodium(Na), Potassium(K),
Chloride(Cl), Calcium(Ca)52 &4 & 53¢ 4
7, d%F Sodium Na)9 BEE d=Tol
174.3£0.98(mEq/L), KBTS F ool
147.0£6.9(mEq/L)2 YER} dizTel v {9
A AA(p<0.05) Zradtd 2, 5 Potassium (K)
9 FEE glFFo] 8.4+0.4(mEq/L), KBTS %
o 7o) 7.0+£0.6(mEq/L)E e} thEFe] vl
#ZAast e, EF Chloride(C) F=& W=zTo
97.4+3.5(mEq/L), KBTS fojwo] 97.012.7
(mEq/L)Y2 VRt tjzFe HlF Fasidth 2
g1 dF Calcium(Cl) =+ txFo] 9.840.19
mg/dl, KBTS $oFo] 8.71£0.23 mg/dIE Y&}
U gz vla #94 AA(p<0.05) #FAsH
t}, Zpe| S ALY Fod o dF K9 Cas
hzFol wlgte xR ot {42 fifla,
g 3F Nay}t Cl1& f94 Adve &4 2745 vehl
= Aog Hol mekpiREEHe] AHE =HE
g 43 24 AP IS UAE A=
A zts ol

npx)et 0 & TNF-a, IL-6, IL-109] ¥u|&F %
A& FAsAdEd, ol SHR ¥ A7
NF[kappalB/l{kappalB systemo°] <&} A3
4F 3ol dojy, dF Y AoEFUY
IL-18, IL-6 283 TNF-a9 mRNA¢} 3 4

FTol A4 WKY AR F4 Jepdoe o
F 2% e oy A% Mo EAQS
Az Wdo] IL-109 9)sted =A o], SHR
18 Ao recombinant IL-10& FANE 2
3 4@ dFo] A Evke 21 &
g Zolok, & dgelx dAe] TNF-a TdE
glz=#o]  26.5+1.5pg/ml, KBTS ojto]
17.5+3.9pg/mlo.2 veh} tjz3o] HlEe #
A AA (p<0.05) Az, A Rel IL-6
BE e gzFo] 89.7+2.8pg/ml, KBTS F o+
2 $3.8+3.3pg/mleE e} tiRTeo] By
94 AE=(P<0.05) A4S JeEhidd. 3y
o] IL-10 %3 gA thEzTo] 34.012.9pg/ml,
KBS $9F& 52.1t4.4pg/mles Jeh} d=
ol ¥t 94 AE(p<0.001) F7HE YE
Wozy, 3T AR} mF Rt

v.4d &

InekBhEGER o] ¥t vlXe ANE AFS)
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3} 5 53 249 oy 22 228 4L

1. 7} F5 A4S Human Fibroblast Cells®l
fate] 125pg/me o)stol = M EEAS YE
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& 94 B Yus 29 13E depd

3. 7l EAALL- &9 H)ElY] aldosterone
9 gFE FAAFRoY, FoAdL JEhA
oroket.

4, 7hprEEA AL di2To] M8t dopamine,
norepinephrine, epinephrine®] & -9

3 A F2AZRT

5. 7|9 S5 4He dizdo] H]3le Sodium,
Potassium, Chloride, Calcium & 7ZHAA]
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