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The Effect of Kamijaeumganghwatang(KJT) on Hypertension

Kyung-min Baek, Hyun-kyung Jo, Ho-thyong Yoo, Yoon-sik Kim, In-chan Seol

Department of Internal Medicine, College of Oriental Medicine, Daejeon University, Dagjon, Korea.

Objective : This study was done to investigate the effect of KJT on hypertension.
Methods : Spontaneous Hypertensive Rats were sensitized and challenged with Kamijacumganghwatang(KJIT) for 5 weeks.
Experimental group was treated with 220mg/day/2mi of KJT orally and control group was treated with 2m¢/day of normal

saline instead.
Results :

[ SRS

. KJT significantly showed significant protection against cytotoxicity and toxicity in the liver and the kidney.

. KJT significantly decreased the blood pressure in SHR.

. KIT significantly decreased the levels of aldosterone in SHR.

. KJT significantly decreased the levels of dopamine, norepinephrine and epinephrine in SHR.

. KJT significantly decreased the levels of sodium and potassium in SHR, but it did not decrease the levels of chloride

in SHR. Levels of calcium in SHR increased, but only insignificantly.

-~ O

. KIT significantly decreased the levels of IL-6 in SHR, and significantly increased the levels of IL-10 in SHR.
. For histological effects, KIT dillated capillary vessels in the kidney, significantly decreased eosinophilic changes in heart

cells, and significantly decreased endothelial damage in the aorta.
Conclusion : These results suggest that KJT is useful in treatment of hypertension.
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E— Ao AS-H AL He AF 180~220g9]
<73 Spontaneous Hypertensive Rat(SHR, A+ 18
OJ‘E‘HH Z LAY EEAE), Sprague-Dawley Rat(SD
Rat, Qg5 EAE)ZA Ay FL7A n¥Al59
B3 T8I 383, AL 2242C, AUEE S0+
10%, ZAIZF 12A)17H07:00~19:00), 2% 150~
300Lux 2 AAste] 25U A8A 8734 342
¥ AT syt dAska A3E Ak Al A

ol AHgEkach
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Table 1. The Compositions of Kamijaeumganghwatang
(KJT: ek ba ke K05

®EL gL , ,
EESE= Paeoniae Radix 5.0
w W Angelicae gigantis Radix 5.0
R Rehmanniae Radix 40
LINES Liriopis Tuber 4.0
=N Atractylodis Rhizoma alba 4.0
HHE Rehmanniae Radix 3.0
B Aurantii nobilis Pericarpium 3.0
yill Anemarrhenae Rhizoma 20
# O Phellodendni Cortex 2.0
" & Glycyrthizae Radix 2.0
£ E Zingiberis Rhizoma 40
K & Zizyphi inermis Fructus 4.0
W & Siegesbeckiaes Herba 12.0
Eo Achyranthis Bidentatae Radix 8.0
i Spatholobi Caulis 6.0
W " Fossilia Ossis Mastodi 4.0
o Ostreae Concha 4.0
a;(:)tsllt 78.0
2. 9
1) Ael Az
KIT 23 E3Z& 7]|%o] 4] 3,000m! round flask
of Wil ZF4 2,000meet £ 3AZE B HEF
F 222 YUEE I 25k, o Aokl
rotary vaccum evaporatorol A Z%F F580T B
© 28 -70°C deep freezers’ X 4A17F Bt 1] 0}

2, 24X7t F<t freeze driyerE 52 AZ3M 14T
165g9 22g dojn 4¥=) Bod ¥EE A
2 e3Z=o) 3]s AFREETH

2) Human fibroblast cellsthFCs) B %

93 z4L cool D-PBSE 33| AAF F &2 %
zho 2 Ahst th, conical tube(15me)o] Hol 1,400
pmol| A SEZF 448 sE T o] tubed] DMEM
{containing collagenase A(5mz i)} DNase type [
(0.15mg/mf), antibiotics(penicillinm 104U/mé, strepto-
mycin 10mg/m{, amphotericin B 25ug/mf)} & Wi



37°C CO; Wi F7]oll A hFCsE 2 AJZE 53t i &kl
t}. o719 0.5% trypsin-0.2% EDTAE H7}5led 30
B0 wjeksta, QatgE Azl Ads (PBS)E oF 23
1,500rpmoi| A} 4818 £ DMEM-10% FBSZ 1
Y For ujekaisith o]E oA 0.5% trypsin-0.2%
EDTAZ #83le A& 2 1594 33| uhEsly
ArolglE BN IZE DMEM-5% FBS ujokolo] A
w3t
3) A4 H)
) AxEs4y =H

=

!
gk
N

o 74

HEEA 24E SRB assay e o W3]
ARESFRCE WFCs A= 37 T, 5% COq vl k7 o A
At AL trysin-EDTA §8 02 ol HTEE0] 5
T2 goldl T, 2.0x1047) ALE 96 well plated]
FE T I YTIGTT, 5% COz)ol A 2417 vl 3t
Aok WY £ KIT(HZ ¥ 1,000/m, 500ug/nl,
250pg/ml, 125ug/md, 62.5ug/ml, 32ug/ml, 16pg/ml, 1.6
pg/ml) S 48AIZY FRt A EtE ). vk 5 Fol) v
FAS WP a QI4kehE89 (PBS)E 23] A3},
Z} wellell 50% trichloroacetic acid(TCA)& S0u0%

Zbsted 1 A1k <k 4T AR o] & FH4

St 4719 SRB (0.4%/1% acetic acid) £4-S 100
ptwell 2 7}8ha1, A4 3087 GAstact 18
11 0.1% acetic acid @A 0.7 oF 4~538] A3} o}e
F7) FojA 7AZE1 10mM Tris Base s 100uL/well
2 & AFTE o] plaeE plate shakerol| 4] 3.5speed
2 53-7F shaking@}al Elisa leader 540mmo)xl &%

o
>,
k)

rlo

78]

g D rat& AHE-3}
RS Adres o

= & KITE 109
v F7+ Fod(250mg/ke) 3t & ¥ aspartate aminot-
ransferase(AST), alanine aminotransferase(ALT), alka-
line phosphatase(ALP), blood urea nitrogen(BUN)
2 creatinine®] FAEE AsleAFEA7IZ &4

st

KIT oo whro] zrde A4 95E o
Y day/2mi ¥, KIT Fojole= KIT #9E wg 220
ng/day/2nte] FEE Bl B4 242t 553 AT T
gtk 53 B¢ KITE 548 &, 273 KIT
Eoiol geta) Aurg 234 89 42
HZ okE Fof 3 SHRE cageofl A 2413 T <F
A7) o, 712 E alcoholZ 2 B 37.5T¢ o
H) 7)o 108 5k 2ol FUthrt physiograph
Model 78] 7P8chammel & v}#H 3R] & Aejol A Z4
FHn=5)2] #are A8} chart paper lemo] &
¢re 50mmHg(baseline:0)0.2 B AT}

5) A8 2 4 F

HF A7) NEE 593 SHRE ether w34
70 & As A g 1nE APd ] 3mymd
EDTA 448 0.5m% A& &7]e) 7kate} 4TAAN
3,000rpm o 2 1583 A4 A7 v, 8 W
catecholamine®} aldosteroned] ¥& 3-8 3l
-80C A HAsHHTE

6) AL =4

{1) Aldosterone®} A

RIAY O] uel BH YA 1125 FHAE 0183 A
4 aldosterone RIA diagnostic kit ARE-31931L,
gamma counting<- gamma count Cobrall & ©]-8-3}
of Aaataict.

(2) Catecholamine®] 7%

Hjemdahl ¥¥ o] wheh 840 2] catecholamine-S-
4Tl FEaidth AEE 3l 0.1M] HCIOE
7}8ked ©le A A3 B, acid washed aluminad] &
271 g ZFH7IE FAEEL, 0.1M9] HCIOso T
A &ENA &2 2008 HPLCY| FS)3td nore-
pinephrine, epinephrine, dopamine®] &35 %735t
ot} HPLCA] B2]d E2AES data module s F
&) Agslgon, of u CI8 stainless steel column
(51, 150mmx4.6um; KCl reference electrode)ol] 7131
Agte +0.63VATh 4o B a8 Aok norepine-

. . . . o
hrine, epinephrine, dopamine 520 2 E3FE& A
p , €pinep



kAR K R0l SHRY #ofo olxlx g

9o, F5H
Ag-st gt
7) 833E &4
(1) AsA AL

Indirect electrodey]ol] o} 3hlo] Q& eal=
BEA o] AFGAE Na, K, Cl, Cad AE-3}d
239 47te] A5E 53to) AsAde 4g &3
Ak

(2) AOEFR] v= FF

IL-10, IL-6, TNF-q, @31} ¥%
A% 28 Fd] enzyme-linked immuno-sorbent assay
(ELISA)E AAZE =435tk 7t wello] SHR2
3 10048 (1/100 dilution)® E-F3}1, 1 A7 S
Lo A W23 Z 23] washing ¢ gdo= A
2% & antibody avidin-HRP conjugated 1004iE
s 1 AT ALolA w3 oAl A Hst
A} 947]e] TMB 7]12-& 1008 #5aka Galel
A 3083 AT F 5040 stop B4 AT F
ELISA Jeader 450mmoll 4 S4 =8 ZAstH)

8) 2AstA A}

(1) Hematoxyline & Eosin T&

ZF YT HE HEg 2, A%, 1 A
10% %4 ¥220) 4847 A3} 140
24 zxz —‘é—% z‘s__—t— FEENA 1242 4]
A AAsE 249 &
213) 60%01]/~‘]—‘?‘—151 00% 3ol o]27)71A]
% €08 549wyl gat 94311, xyleneo]
FRAEE AR oy AR B2 A A
g B8 ubAd 7)(microtome) S 028k 3~4;m
FAZ ZUS B g B 2 38 AX
T2 hematoxyline 7} eosin(H&E) Yl G448 21A]
gt FEAW Bl B3 2 AR 29 i

@ FARAANR3E B2

AP &N PEHL 2.5% glutaraldehydeol]

oF 3087 n3S ¥ da Fuo gle
AAZ & 3un 2712 Fe} oA 2.5% glutaralde-
hyde (in 0.1M PBS, pH7.4)9] 4ColA 24X 7 4
St 0.0M At g W (pHT 4)0l 2087 23] 4

4 milliporeZ 3N 2442

o —
R 1Y

ol
o

] W

ol F-E

)

of

[

(o]
A 2HE

AS & O 1% 0s0A 2417t B¢ S Asta
AxAF Ao MHSAL AW S 54‘5}7] Skl
t}A] 2% ehdalel] HA3ke] ovemnight Al7]3 AIE
& o oAl F, 2 £ 1% Os0s0ll A 242
TAFHAT. A BFE A3 0% LAERE
100% B5 A o2 &3l t—Butyl alcohol S
o] g3l 37To)A 2087 23] whE AHF vhe
EANRZ7E AZ3YY dxdE 24E AAE
o] &3] stbo] 23lo] o] FHVIE o 20A F
AR gold coatingS 3 FALHAFN|Ho 2 FF
a5t

9) 24 A¢

7} A¥T AgS unpaired student’s T-test E
SPSS/PC EAZ2aWE AHgaich

W. & #&

1. Human Fibroblast Cellsof] tst MZSH
hFCsell T3t AZEANS 22T 23, g2
M EAEG0] 100£54%<1E} Blste], KIT F4F 1.6,
16, 32, 62.5, 125, 250, 500, 1000u¢/m{<] B ol A
= Z+zd 99.942.5, 101.4+5.6, 97.8+2.8, 97.2+4.4,
92.243.5, 90.5+3.4, 90.2+4.2, 85.242.6%= JERT} A
TEA ) B obRgo]l AFE AT Table 2).

Table 2. Cytotoxicity of KJT on Human fibroblast
Cens(hFCs)

Survival rate (%)

.; - Dose

Control 0 10054
1000 85.242.6

500 90.244.2

250 90.5+3.4

125 92.243.5

KIT

62.5 97.2:44.4

32 97.842.8

16 101.445.6

1.6 99.9+2.5

Control : Not treated group.
KJT : KJT dosage treated group.



2. &% AST, ALT, ALP, BUN, Creatinine g13fof o] 0

ies dg 75 -

A ZALE Y8 1097 FELS 5o HY o

o125

79 ¥8Z AST, ALT, ALP, BUN ¥ creatinine2] E 10

FAEE 233590 WA ASTE Habgo] 120.8+ m

50

1.6IU/L, KIT o F0] 128.4+4.61UL S8 VLT 25

ALTE BAFo| 38.5+1.5IU/L, KIT £ojF0) 34,5 0"
Control KIT

0.95IU/LE Ve o, ALPE Aol 198.0+3.0
IU/L, KIT FofFo] 190.8+6.7IU/LE YEPFth BUN Fig. 1. The effect of KJT on blood pressure in SHR.

3} creatinine & AAfuto] zH: 19.2+0.63, 0.75+0.02 Control : Normal saline(day/2mé) treated group. KJT : KIT(220mg/
= day2r) treated group.
mg/md, KJT TO%:J.LO] 247} 19.8+0.35. 0.79+0.2mg/ml * . Statistically significant value compared with control data by
N . T-test.
=, KIT7F 2 el dish b 2oz vepstt) *: PE)S.E)S, ** o P<.01, *** : P<0.001)
(Table 3).
4, Muto) ojxls g
3. gotol ojxls Ha SHRe| Autg 54 A, e 3952 + 90
SHRe] &t &4 Az}, 272 185.4+5.2mmHg 3)/8, KIT E4Fe 3504 + 8.53/2 0% el
old) Wk, KIT £ 150.5+ 42mmHg2i v} 94 JE(P<0.05) A4S YERAtKFig. 2).
ER, dj2te] wiste] §94 Ude=(p<0.01) B &

}E HYcHFig. 1).

Table 3. Effect of KUT on the AST, ALT, ALP, BUN, Creatinine Levels in SD Rats

Group AST(IU/L) ALT(IU/L) ALP(IU/L) BUN(mg/mf)  Creatinine(ng/nf)
Normal 120.8 + 1.6 38.5 £ 1.5 198.0 + 8.0 192 + 0.63 0.75 % 0.02
KIT 1284 + 4.6 34.5 + 0.95 190.8 + 67 19.8 + 035 0.79 = 0.2

Normal : Normal saline(day/2m) treated group. KJT : KIT(250mg day/2ml) treated group.
AST : Aspartate aminotransferase. ALT : Alanine aminotransferase.
ALP : Alkaline phosphatase. BUN : Blood urea nitrogen.

450
400
350
300
250
200
150
100

50

Pulse Rate(times/min)

Control KIT

Fig. 2. The effect of KJT on pulse rate in SHR.

Control : Normal saline(day/2mé) treated group. KJT : KJT(220mg/day/2m{) treated group.
* : Statistically significant value compared with control data by T-test. (* : P<0.05, ** : P<0.01, *** : P<0.001 )
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5. Aldosterone?] s Ystoll o|xj= P&

Aldosterone 5= 2 e Bzl 312425
pg/mi, KIT FojFo] 24.61+0.8pg/mE VEh} UlZ
T Hld fe8@E<001) e AT YE
(Fig. 3).

2) Norepinephrine®] ¥% #H3}

Norepinephrine?] FEi th2go] 572.7+14.38
pg/mb, KIT 01| 446.7+18.5pg/m 2N T
of wiated G4 Ue(P<0.001) FHAaE et
(Fig. 5).

Plasma Aldosterone Levels

Control KIT

Fig. 3. The effect of KJT on the plasma levels of aldo-
sterone in SHR.
Control : Normal saline(day/2m{) treated group.
KJT : KIT(220mg/dav/2ml) treated group.
* . Statistically significant value compared with control data by
T-test.
(* : P<0.05, ** : P<0.01, *** : P<0.001)

6. Catecholamine?! 2k Hsjof| ojx= P&

1) Dopamine?] % W3}

Dopamine = tR2Fo] 118.9+5.1pg/ml, KIT
Falito] 104.5¢1.8pg/miE Vb diZ7t] B3]
J48(p<0.01) V= FA2E Ve ATHFig. 4).

140
120
100 |
80 |

60 |-
40
20

Plasma Dopamine(pg/ mt)

Control KIT

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

Control : Normal saline(day/2mf) treated group.

KIT : KIT(220mg/day/2mt) treated group.

*: "Srtatistically significant value compared with control data by
-test.

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

620
560
500
440 *

skok sk

380
320 |
260

Plasma Norepinephrine Levels
(pg/mt)

200

Control

Fig. 5. The effect of KJT on the plasma levels of

. norepinephring concentration in SHR.
Control : Normal saline(day/2m{) treated group.
KJT : KIT(220mg/day/2me) treated group.
* . Statistically significant value compared with control data by
T-test.
(* 1 P<0.05, ** : P<0.01, *** : P<0.001)

3) Epinephrined] 7% Wk

Epinephrine®] FEE tiZ70] 5060.4£67.2pg/nl,
KIT SofFo] 3466.9+32.0pg/ml& e} ol
Hl&) 249 =(p<0.001) FHAE Uehlilti(Fig. 6).

5500
%
& 4800
o
E
£ ¥ 4100
22
e
2 3400
g
5
A 2700
2000
Control KIT

Fig. 6. The effect of KJT on the plasma levels of

epinephrine concentration in SHA.
Control : Normal saline(day/2mf) treated group.
KIT : KJT(220mg/day/2m) treated group.
* . Statistically significant value compared with control data by
T-test.
( * : P<0.05, ** : P<0.01, *** : P<0.001)



7. Mol & Halof oix|lE et
1) Sodium $W3le)] w)x]& &
Sodium®] &&= tEFo] 174.3+0.98mEq/L, KIT

EoFo] 140.2:h2.9mEq/L A LK

FA4 dE(P<0.001) 74 F7E B PTHFig 7).

Sodium (Na)(mEqL) -
5

Control KT

Fig. 7. The effect of KJT on the serum levels of
sodium in SHR.
Control : Normal saline(day/2m{) treated group.
KIT : KJT(220mg/day/2ml) treated group.
* o Statistically significant value compared with control data by
T-test.
(* : P<0.05, ** : P<0.01, *** . P<0.001)

2) Potassium W3}ol] w)x]E F3F
8 Z potassium®| FLE £ o] 8.4+0.4mEq/L,
Eojfto] 5.5£1.67TmEqLE VeR} TRl H]

8 Zastion FoAe gIthFig 8).

—_—

Potassium (K)(mEq/L)
O, NWAULADRODS

Control KT

Fig. 8. The effect of KJT on the serum levels of
potassium in SHR.

Control : Normal saline(day/2ml) treated group.
KIT : KJT(220mg/day/2ml) treated group.

g;z/om/ n‘ig a2

3) Chloride W3l vIX& T

¥Z chloride?] FEv &0 97.4+3.5mEqL.
KIT Eajito] 98.2+1.23mEq/LE Jeh} dlz7
& ZolE YEhA FUTHFig. 9).

110 -

Chloride (Cl)Y(mEg/L)

Control KIT

Fig. 9. The effect of KJT on the serum levels of

chloride in SHR.
Control : Normal saline(day/2m) treated group.
KJT : KIT(220mg/day/2me) treated group.

4) Calcium WH3}o] vlx]= 43
ZFto] 9.8+0.19mg/dl, KIT
Eolgto] 9.70£1.40ng/dlE Veh) thEFd wg] &

2 calcium 5

2 Yengoy feae glichFig. 10).
12 - :
|
10 ; - ;
|
=6 - :
g,
S
2 ;
(U - H
Control

Fig. 10. The effect of KJT on the serum levels of

calcium in SHR.
Control : Normal saline(day/2m{) treated group.
KJT : KIT(220mg/day/2mk) treated group.

taal

8. MolE7|el Lol okl HE
1) TNF-q¢ @&ol} wixj= &3
Aol dolfe] TNF-a aL 22418 24, d=x

ol A= 26.5+1.5pg/md, KIT Fod-2 23.140.5pg ¢



ek B0l SHRe Eolol oixe dE

o2 Yeht gasigont w4 ekt eshe
(Fig. 11).

28

TNF-a (pg/mi)

Control

Fig. 11. Effect of KJT on the TNF-u level in SHR.
Control : Normal saline(day/2mf) treated group.
KJIT : KIT(220mg/day/2ml) treated group.

2) IL-6 L& ue 57

A ) IL-6 LHE B4 754 oz
oA 89.7+2.8pg/ml, KIT FF _9: 70.5+1.6 g/mg
2 Yt #9294 2E(P<0.001) 7 ;Jr_g_ Ve
WITKFig. 12).

IL-6 (pg/ml)
3

KIT

Fg. 12. Effect of KJT on the IL-6 level in SHR.

Control : Nommal saline(day/2m{) treated group.

KIT : KIT(220mg/2mé/day) treated group.

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

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

3) IL-10 m?ﬂoﬂ n]x] foa]

.]
3, gl 2T A= 34.042 9pg/ml, KIT EO%—S_L-%
+0.2pg/mb e th2tol ¥t F- A UA(p<0.05) F
7¥slc(Fig. 13).

1L-10 (pg/ml)
—_— ) N )
o W O

S O W

Control KT

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

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

KJT : KIT(220mg/2ml/day) treated group.

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

(* : P<0.05, ** : P<.01, *** : P<0.001)

Zo4 BadE 223 AESE W5 uz
oehzel 15T, e AFY HLS0) ThES 3
. ALl e Askn 53,

Control KIT
Fig. 14. Light-micrographic appearance of the adrenal

gland in SHR rat, control and KJT treated
group, x100 (ZG : zona glomerulosa).
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Control

Fig. 15. Light micrographic appearance of the cortex

of kidney in SHR rat, control and KJT treated

group x200. The lumen of renal arteriole was

narrowed. (RA :

renal arteriole)

KIT

Control

[ag}

crographic appearance of the cardiac
muscle in SHR rat, control and KJT treated

Fig. 17. Light mi
group x200. Eosinophilic band were observed

3},

muscle fiber in control group. (E.P:

Eosinophilic band)

in cardi
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H

a7

uh
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KJT

Control

Fig. 16. Light micrographic observation of control and

KJT treated group. SHR rat liver, H&E, x200.
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IneRiReRE K50l SHRe delof ofAl= Ha

AEY g8 A1 Audn FAFA BE F=
%k 515 thFig. 18).

e

Coﬂtrol KJT

Fig. 18. Scanning electron micrograph of the lumen of
artery in control and KJT treated group. The
endothelial surface reveals irregular swelling
of the endothelial cells with occasional denuda—
tion. Marked aggregation of monocytes and
platelet clumps on the intimalcontroll. The en-
dothelial surface reveals irregular swelling, and
there are scaftered monocytes that attached
on the endothelial cells (KJT treated group).
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