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Effects of Kamibangpungtongsungsan on Hypertension
in Spontaneous Hypertensive Rats Fed a Hyperlipidemic Diet

dong-Won Kim, Hyun-kyung Jo. Ho-thyong Yoo, In-Chan Seol. Yoon-Sik Kim
Department of Internal Medicine, College of Oriental Medicine, Dagjeon University

ABSTRACT

This experiment was performed to determine the effects of Kamibangpungtongsungsan on hypertension in spontaneous
hypertensive rats fed a hyperlipidemic diet (H-SHR).

The results are summarized as follows :

1. Kamibangpungtongsungsan significantly decreased the blood pressure and pulse of rats in H-SHR.

2. Kamibangpungtongsungsan significantly decreased the levels of Aldosterone in H-SHR.

3. Kamibangpungtongsungsan significantly decreased the levels of dopamine and epinephrine in H-SHR., but did not
significantly reduce the levels of norepinephrine, in H-SHR.

4. Kamibangpungtongsungsan did not significantly reduce the levels of electrolytes in H-SHR.

3. Kamibangpungtongsungsan significantly decreased the TNF-a and IL-6 levels in H-SHR. but the IL-10 level increase no
significant.

These results suggest that the Kamibangpungtongsungsan might be usefully applied for the treatment of hypertension with
hyperlipidemia.
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Table 1. The Compositions of Kamibangpungtongsungsan{ inskEsmiAERE KBTS)

= B Achyranthis bidentatae radix
w4 Talcum

" 3 Glyeyvrrhizae radix

£ B Gypsum fibrosum

' K Scutellariae radix

o OE Platycodi radix
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® 5% Angelicae gigantis radix 2
7y g Paeoniae radix rubra 2
X  H Phel radix et phizoma 2
M ® Ephedrae herba 2
L Menthae herba 2
=B Forsythiae fructus 2
= iy Natril sulfas 2
i i Schizonepetae herba 1.5
H p/In Atractylodis macrocephalae rhizoma 1.5
S S Gardeniae fructus 3
&)t % Uncariae ramulus et uncus 12
Py & Pogostemonis herba 6
OB Acori graminel rhizoma 6
#® = Zingiberis rhizoma recens 4
1 S S Citri pericarpium 6
5 % Linderae radix 6
Total amount 106.0
ALk Hl 7]7] UGK Injector, 510 pump® AHE-3Fger, (18
Agel ARt AJeke H0, EDTA. HCIO stainless steel columns Waters Model 460-&. gtef
acid washed alumina. norepinephrine. epinephrine, FE7)E Aded 2y S-150008 ARS-ERl v

dopamine, dulbecco’s  phosphate  buffered

saline(DPBS-A). ether¥ SigmaAte] AFHS A4 2 4
sk9d. o™, aleohol, normal salines |4 oFe] A ) Ag &
#<. aldosterone RIA diagnostic kit AbbottA}2] N F% ubEe kPpERGEER 2H ¥
&L, gamma count Cobrall = PackardAM #% (212g) & sHeFf-Z&7lol €3 AA S 3.000m ek 7
£, Na. K, C12 Toshibarl Al && AHg-8t9ir}, o] E¥ate] 3A7F Awreldch g 308 o
7171 Milli-QTM waters system. ion depositor 100Co A 05kgf/em” sHEoz Agsta, 247 30
= Sigmart AEFE AHEsE o™, rotary vaccum B7HE 121TNN 15kef/em ro Ak &
evaporators® Buch1 461 AEE, deep freezers kP EGEER  FEAE rotary  vacuum
Sanyort A EE, freeze dryers Evelart AEL. A evaporatorel M ZHSF 33t} EXE Eejselch
ﬂﬂx}%vﬁ—ﬁﬂ% ToshibaAl  AIFEE.  serum o] EXZ oA SAAZ7 oM 24X F2 2x
separators A ZHAL Al &, physiograph Model 7 gho] B 168g% dglon, odojal B 2A4E
2 GRASS InstrumentAl Al$4, ACL-100& WET(75T) oA EstsbA A, Age) wet ded
Instrumentation Laboratory A1%¥-%. data module SR FFH5] HAse At
2 Waters Model 7458, HPLC Waters Model 2) Aolg} AH Fo
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165.6+3.2mmHg = UrEM H-SHRell wlste] -9

A= (p<0.00D) ek 2345 BelvHFig. 1),
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BP {mmbig)
3

C-SHR H-8HR KBTS

Fig. 1. The Effect of KBTS on blood pressure
in SHR induced by hyperlipidemic
diet,

statistically  significant value compared with
control{ H-SHR} data by T test ( *: p<0.05. **:
p<0.0L % p{0.00D)
# © statistically significant value compared with
contro{ C-BHR) data by T test { #: p0.05.
#4: p0.01 ## % p0.00D

Pulse Rate {times/min)
3

200 - S
C-SHR H-SHR KBTS

Fig. 2. The effect of KBTS on pulse in SHR
induced by hyperlipidemic diet.

* statistically significant value compared with

controll H-SHR) data by T test ( *: p0.05.

e pd001, 0 pd.0oD)

A, C-SHRe| 185.4£5.2mmHg.
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SHRel Alebe 4 A3, C-SHRel 395.2+9.0
3)/8 H-SHRe] 393.4+443]/8, KBTS Hof-o]
361.223.63] /%22 viep}, H-SHRe| H[sted #9]
A Al (p<0.01) A3k ek (Fig. 2).

3. Aldosterone2| &= #3tof O|X|= &

Aldosterone %4- Aol M= C*SHR‘HWT‘?
31.2+25(pg/n ), H-SHR-® 56.4+3.7(pg/ml ), KBTS
Eo] 2 2842 8(pg/nl) 2 vEhY, H-SHRel 4]
oS24 A=(p0.01) 4 &S epield
(Fig. 3).

(pg/mt}

Plasma Aldosterone Level

C-8HR H-GHR KBTS

Fig. 3. The effect of KBTS on the plasma levels
of Aldosterone in SHR induced by
hyperlipidemic diet.

statistically  significant  value  compared mth
control(H-SHR) data by T test  *: pd0.05. **:
pl0.0L *** p<0.001)

# 0 statistically  significant  value  compared  with
control{ C-SHR) data by T test ( #: pl005, ##:
p0.01, ## % pd0.00D

4. Catecholamine®| &gt 0| DXz HE
1) Dopamine®] % ¥3}

Dopamine =T C-SHRe M =
118.9+5.1(pg/ ),  H-SHR®  202.5+3.14(pg/ ).
KBTS Ho32 1763#+424(pg/m) 22 vieh}

H-SHRell ®lsted 94 $h=(p0.06) 74 &
£ vep ek (Fig. 4).
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Plasma Dopamine
Levels (pg/mt)

0 -
C-8HR H-SHR KBTS

Fig. 4. The Effect of KBTS on the Plasma
Dopamine Concentration in SHR induced
Dy hyperlipidemic diet.
statistically  significant  value  compared  with
control H-SHR) data by T test ( *: p{005 **:
pd0.01, ***: p<0.00D
# 1 statistically significant  value  compared  with
control{ C-SHR) data by T test ¢ #: p<0.05, ##:
pC0.0L, ## #: pdQ.00D)

2) Norepinephrine®] %= #3}

Norepinephrine®l  s%%&  C-SHReME=
572.7+14.38(pg/ml), H-SHR< 6421:41.0(pg/ml).
KBTS Feofi2 (04.8251.2(pg/ml) 02 v}eh}
H-SHRel| ®lsted Zrasigl ot #9943 Yeht
A kst (Fig. 5).

'/meS)hrin

pine
856888883

pg

Plasma Nore
Levels (

C-SHR H-8HR KBTS

Fig. 5 The Effect of KBTS on the plasma
norepinephrine  concentration in SHR
induced by hypertipidemic diet.

Epinephrine?] TET C-SHRe M=
5060.4=67.2(pg/ml), H-SHR< 6790.5+58.1(pg/nl),
KBTS %o 3864.9:94.3(pg/m) o2 ‘JeR},

H-SHRell ®l3te] f2A QlE(p<0.00D) 24 &3}
£ vepi deH(Fig. 6).
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Fig. 6. The Effect of KBTS on the plasma

epinephrine concentration in SHR induced
by hyperlipidemic digt.

. gtatistically  significant  value  compared  with
control(H-SHR) data by T test ( *: p{0.05 **:
p{0.01, % pd.001)

# :  gtatistically significant value compared  with

control{ C-SHR) data by T test ( #: p0.05 #4:

pC0OL, # # 4 pd0.00D)

b, HaHE Halof ojiles g

1) Sodium ¥ Z}e] w)X)3= o3k

Sodium ¥ %% C-SHRelAM¥ 174.3+0.98(pg/
ml), H-SHR-E 189.9+6.60(pg/m), KBTS Fof &
176.2+3.0(pg/nl) 2.2 vtep}, H-SHRell v]3te] 7t
& 2HE veplid ot £ ek (Fig. 7).
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g. 7. The Effect of KBTS on the blood levels of
sodium in SHR induced by hyperlipidemic
diet,



2) Potassium '3}l njx|&= o3k
8% Potassium®  FE¥  (C-SHReIANE
H-SHRS 9.640.6(pg/m},

8.4+0.4(pg/nl), KBTS
Fo & 78203(pg/nl)E viepd,  C-SHR.
H-SHRe) gt 4 235 vehfigl ot 59
A gt (Fig, 8).

Biood Levels of Potassium

8
8
4 -
2
g

C-SHR H-SHR KBTS

Fig. 8. The Effect of KBTS on the biood levels of
potassium  in SHR  induced by
hyperlipidemic diet.

3) Chloride el W)X o33}

% Chloride %%  C-SHRelM:

97.4£35(pg/m),  H-SHR>  102.0£3.5(pg/ml),
KBTS Fei2 97.5+55(pg/nl) 2 bl } H-SHR
o v}3}e] J.L E2HE Vvepfol ot #9942 9
Aoh(Fig. 9.

140 -

Blood Levels of Chloride

C-SHR H-GHR KBTS

Fig. 9. The Effect of KBTS on the bood levels of
chioride in SHR induced by hyperlipidemic
diet.

4) Calcium ¥ &
d%  Caleum  HEE
9.8+0.19(pg/ nl ),
KBTS Fo¢

cisksretlaiarelX) M27A 3300064 9F)
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o] ) of gk
C-SHRoA A =
10.0=0.10(pg/ =l ),

12 Jehgor) &

H-SHR&
2 10.420.40(pg/ vl

YA e (Fig. 10).

Calcium (mg/dl)

Fig.

C-SHR H-SHR KBTS

10. The Effect of KBTS on the blood levels of
galcium in SHR  induced by
hyperlipidemic diet.

6. Cytokine &&iol| DIXl= &3

1) TNF-a 28] :
Aol gdaye) TNF-a L8&
C-SHRelA =
91.7+35(pg/ m),
o yept H-SHRel
(P00 %4

TNF~a {pg/ml}

4 control{ C-SHR) data by T test {

oA e B3

AT Ao
26.5¢1.5(pg/nl ), H-SHR<

KBTS Fod2 54.6+2.6(pg/m)

Hsle]  foA ole

2% e gieHFig. 11).

1o -
100 -
90
80
70 -

§0 Rk

20
0
0
C-SHR H-SHR KBTS

11, Effect of KBTS on the TNF-a level in
SHR induced by hyperiipidemic diet.

statistieally  significant  value rompared w1tb
control(H-8HR) data by T test ( % pl0.05 **
p<0.01, **: p<0.00D

statistically  significant value compared  with
#: K005, ##
0L, ## # 1 000D
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2) IL-6 Ldel A+ &34

A9 FAde IL-6 #dE& 2% A3,
C-SHRejA & 89.7£2.8(pg/ml), H-SHR¢
303.1£27.0(pg/m), KBTS Fed & 211.7417.5(pg/
o )2 Yeht H-SHRel w®lgle] #94 de=
(P€0.05) 74 &3+E vebl Siek(Fig. 12).

-6 (pg/ml)
3

" .

C-8HR H-SHR KBTS

Fig. 12. Effect of KBTS on the IL-6 level in SHR
induced by hyperlipidemic diet.

statistically  significant  value  compared  with

control(H-SHR) data by T test ( *: pl0.05 **:
p<0.01. ™2 p<0.001)
# ¢ statistically  significant  value compared  with

control{lC-SHR) data by T test ( #: p{005, #¢#
p{0.01. ## #: pd0.001)

3) IL-10 2o 7)X)= 554

Az el gl gl gy 1110 $3E 24
Az}, C-SHRAAM = 34022, Q(Dg/m H-SHR&
35.442.9(pg/ml), KBTS Foit2 469+27(pg/nl)
2 (-SHR. H-SHRl ¥]3}ed w7}5}°“ o1t F2)
A vERdA] ke (Fig. 13).

624

IL-10 {pg/ml)
g

PR B ‘ e

SHR-C H-8HR KBTS

Fig. 13. Effect of KBTS on the IL-10 level in SHR
induced by hyperlipidemic diet.
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