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Effect of Ganyangsanghang-bang on Hypertension

Deok-hee Han, Young-seon Oh', In-chan Seol, Yoon-sik Kim*

Department of Internal Medicine, College of Oriental Medicine, 1. Hyehwa Hospital, Daejeon University

This study was done to investigate the effect of Ganyangsanghang-bang(GYSHB) on hypertension. After
administering GYSHB extract to SHR for 5 weeks, changes in blood pressure, pulse rate, aldosterone and
catecholamine levels in plasma were examined, and immunohistochemical changes were observed, and liver function
test was done. The following results were obtained; blood presure decreased significantly as well as levels of
aldosterone and norepinephrine in SHR. But levels of dopamine were unaffected. No capillary vessel dilation in adrenal
cortex was observed. Safety against hepatic toxicity was showed. These results support a role for GYSHB might be

usefully applied in treatment of hypertension.
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SHR(Spontaneous Hypertensive Rat, APghdd Do QA E A 4

- 663 -



ok
A
ol

d GU7K AEAIS(ZHHE 221% o}, £Xg 8.0% olsh,

ZAE 50% 06l F3|E 80% 0]5}, calcium 0.6% 0]Af, Q1

0.4% o4}, 4L uligt AR Co. Korea)Sl 2 85| &&01

a, A 22:2C, AEE 50+10%, ZHAIZE 12RX]7H07:00~

19:00), 2% 150~300LuxZ AA3sl 2FL7 A4 sl &

SAZ F AB Wt QFBLL B ATe HEsicl 48

ol AFgaict

2) ok
=2 Ao ALSSE {5 ETA(GYSHB)2 thatahul F 451
gEdolA  FUsIR I, 1Y gy BEe gy

C}(Table 1)

Table 1. The Compositions of Ganyangsanghang-bang(GYSHB)
BB B2 Z A £(g)
BRE Slegesbeckia glabrescens herba 80
1 % Salviae miltiorrhizae radix 60
x % Scrophularia buergeriana radix 6.0
+ B Achyranthes bidentala radix 6.0
LWEA Crataegus pinnatifia var, major 60
5 B Gypsum fibrosum 50
8 49 BE Uncaria rhynchophylia ramuius 40
BB Clirus unshiv pericaipium 40
+REH Pineliia ternata rhizoma 40
BR%E Poria cocos 40
EM & Liriope platyohylla tuber 40
x & Notopterygium incisum rhizoma 40
B & Angelicae pubescentis radix 40
B R L edebouriella divaricata 40
I | Massa medicata fermentata 49
T F Hordsum vulgare var. hexastichon 40
BB Amomum villosum. fruclus 40
¥ % Chrysanthemum morifolium 30
P/ Adenophora triphylla var, japonica 30
¥ B Angelicae gigantis radix 20
X R Gastrodia elata rhizoma 20
28 Alpinia oxyphylla fructus 20
ERE Bombyx mori batrylicatus 20
n ' Aquilaria sinensis resinatum lignum 15
¥ = Glycyrrhiza uralensis radix 15
g F Aconiti iateralis preparata radix 05

Total amount 385

3) Alek Bl 7171

d8lo] AEEH A2 Sigma Co(USA)IA  FIgH
dulbecco’s phosphate buffered saline(DPBS-A), HCIO;, toluidine
blue, hematoxylin, eosin, xylene, acid washed alumina, cresyl
glutaraldehyde, fast violet, paraformaldehyde, 2,3,5-triphenyl-
2H-tetrazoliumchloride, HyO;, formalin, OsOs, EDTAQ} E2]F|
OKKorea)oll A4l &
Jela
blocking solution, biotinylated anti-mouse immunoglobulin,
streptavidin conjugate, DAB-chromogeni} aldosterone RIA
diagnostic  kit(Abbott Co.,, US.A),
(Stressgen Co., US.A), histostain plus kit(Zymed Co., US.A),
gamma count Cobrall (Packard Co., US.A) 5 AIE3I3

7171 Sigma Co.(US.A)olAl st Milli-QTM waters

St ether, alcohol, Au, paraffin, normal

saline, Bayer Dental Co.(Japan)ollA] Tgt serum

superoxide dismutase

BHAE So) B
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system, ion depositor, distiller®} rotary vaccum evaporator
(Biichi 461, Swiss),
dryer(Eyela Co., Japan), serum separator(:%4] A}, Korea), micro
slide(Surgipath Co., US.A)), minos-S5T(Cobas Co., France),

ultrasonic cleaner(Branson Ultrasonics Corp., US.Al), roller

deep freezer(Sanyo Co., Japan), freeze

mixer(Gowon scientific technology Co., Korea), vortex(Vision
Co., Korea), centrifuge(Beckman Co., US.A), physiograph
Model 7(GRASS Instrument Co., Quincy, Mass., US.A.),
ACL-100(Instrumentation US.A),
(Hirayama, Japan), data module(Waters Model 745, US.A)),
HPLC(Waters Model U6K Injector, 510 pump, USA), Cl8
Model 460, USA),

gel/mount(Biomeda Co., US.A.), camera(Nikon, Japan), optical

Laboratory, autoclave

stainless  steel  column(Waters

microscope(Olymphus BH-2, Japan), transmission electron

microscope(Hitachi ~ H-600, Japan), scanning electron
microscope(Hitachi 5-2500, Japan) && AME3I3

5
e

1) Feel Az
GYSHB 17 &2gf 98.5gg 73L0] Ao 3,000m¢ round fla
ol ¥il £E4 2,000m2} g4 3417 QT
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98 SHRS tixzu} GYSHB
T(n=5)oll= AElAlESLE i S/ ke
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5% %Q_} GYSHBE
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I THE Y HO ool €A IME 2o 3mg/me EDTA

05mE M2 7ol 715k 4CAlA] 3,000rpm .2 15—5‘;

ZiAl7] T, AR catecholaminex} aldosterone®]
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A} GOT(Aspartate Aminotransferase) 2}



BB o] il nAle g8

GPT(Alanine Aminotransferase)?] T = JSCC UV method
g o|B3lo] YesRAIZ2 EH5I%r

@ Albumin®] H&} : Albumin®] g+ enzymatic colorimetry
method& 0183l ASEAEEMTIE SHGIN

(3 ALP(Alkaline phosphatase)Q] &2t : ALPY &lF HESH
enzymatic colorimetry methodE 0|&38ld WBESREEAT|Z
ZE8IA

@ Calcium®] & : Calcium®] = enzymatic colorimetry
methodE 0|83 YSEAEEA7IE SEIAC

® TFN-yo| BEF « 2Eiet 83 & oF 1009 @3 & ELISA
o] AK23IE) ELISAE IFN-y Enzyme-Linked Immuno-Sorbent
Assay(ELISA, Endogen, US.A)H O & UAIGIGI, 2 GHE R
B 9LEgH)] 3141510 microwellol] FESH & 4Col|A] overnight
SITE ZF wellE 33| washing AEENHQE MZHE & B AlZ
BHQF2}FE (culture supernatant)S 100403 2FIIATE O1& 1
AlZF B0 Aol PRIGH & 23] washing EENOE A|H
%} C+2 antibody Avidin-HRP conjugeted 100E X2I8I1L £}
AL 1A B0 A2o] BXISE & thAl A EsIgITE TMB 718 &
10044 BFSHL YAaollAl 3027 AR & 50409 stop S
S HE|gt & ELISA leader 450mollA] HBLE HE3IA

4) 284889 58

@D Aldosterone®] H} : RIAH0 Wiz} /Y4 1125 F&
AFE 0] 23} A|ZHE aldosterone RIA diagnostic kitE AFE3HY
I, gamma counting® gamma count Cobrall & 0188k H&
[

@ Catecholamine®] Az : Hjemdahl Hio] wigl &ZhA Y
catecholamineE 4TdlAl FEFIECE AESH EZo] 0.1ME]
HCIOZE 715l Tl g A A S &, acid washed aluminaol &%
A7 TR E5712 $AH5LL, 0.1Me] HCIOO T 8&2A1AH &
£ 2045 HPLC(High Performance Liquid Chromatography)
d

Z2@]3}d norepinephrine, epinephrine, dopamine®] &
Foict. HPLCoA] 2218 22 S5E data moduleg &5}
JE2519 O, o wf CI8 stainless steel column(5u, 150mmx4.6mn;
KCl reference electrode)oll 71aiZl Mt +0.63VATE. EFol
R A]ok2 norepinephrine, epinephrine, dopamine S2E

EGEZE AIE5190H, £F 45 millipore(Milli-QTM waters

)

system)E SHAIY] ZEFE ARSSIUCH
(5) WX A 5I5H

28 E W SulAY HEg d 4EsEe AlAL
12X)7F Hofl 21018 BHAITI L ZE HElol|A] etherS SUAIA
oAl o BRE SEE S § AF, thEW, {1E 1o
I BAE &SI BETS 7T RASS A4 E e M
AMalil st A2 EoNsied E49 @ wet 10% 54
formalinol] 48413} SO AFIHCE LEE 7 A719] 2AW
= 2o $A5L, 60% alcohol 2 =%

18 AMAE o] 32
g &EA71EA @43t g RAAES xylene EHOZE
3% paraffinol] A& W 2ol AGFE
L} ol EHE 4m FAHAY HHOE A}

micro slideol] BAF5}IL Elparaffin B g W8 AR o Y
HiEQ] diH ) BUSHA Q14HE M (phosphate buffered saline;
PBS)SE 5817t AIESINCt

Mo AL histostain plus kit ]3I e, 1 HH S
2 HA R4 peroxidased B4 & AFAIF17] /8] 3% H:00
oAl 587 FXAZ] & PBSE MASIAL, 1xF Ao thh o
WO Aftg Ak Aol E@EANGEM(serum blocking
solution)of 10827+ HI2A]7] & 1A} TAHE  superoxide
dismutaseE 1:5002.F 5]41510] A-20jl4] 1417 St BHSAIR

'y

S
Al71 & T}] PBSE MIH 8}, DAB-chromogenol] WrBA|Z! T}
2 mayer hematoxylino]] thZ A& 3}, gel/mountd] B3}
o] FE+] A (optical microscope) 2. F HABIXCE
3) B4 Hz
2y Aed ZILS unpaired student's T-test(Schefler,
1980) W SPSS/PC BHZZ I E ARSSIY EA Azlsinem,

P<0.05, P<0.01 ¥ P<0.001 +EollA {8 HEE LAISKI
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SHR9] &¢t &4 A}, iR 178.2+54mmHg1d] BIGH
o] GYSHB E0iF#2 1495+42mmHgC 2 UEI} F94 U=
Zot AUE BTk
2) AHiol mRlE Pt
SHRO 4luks &8 23, tADS 398032564,
GYSHB B0 +& 352.2+154E]/ 53O F LIERGT}

Table 2. The Effect of GYSHB on Blood Pressure & Pulse Rate

Control GYSHB
BP{mmHg) 178254 14954 2*
Pulse Rateltimes/min) 3980325 3522+154

o I e o a0 8 e
2. g% G2 ¥iaTable 3)
1) Aldosterone®] s w3l n|i]e @8

& HE 24 Zi, aldosterone® ke AT
29.6+2.6pg/ml, GYSHB =i 18.2+3.0pg/mE LIER} TIE
of vigl 74 Ae da aHE BN

Catecholamine & dopamine®] &L thA T 115.4+4.8pg/
ml, GYSHB &ai ot 130.5+11.5pg/mf 2 VIERL ROlA Qs ¥
= HOAl gtrt.
(2) Norepinephrine®l =% H3l

Catecholamine &

rr
=
P
Ml

norepinephrine®] =%
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596.4+27.5pg/nt, GYSHB S0I 436.7+3326pg/mE LYERL} T
Zool visled fFaAH e 2 gAE HAtk
(3) Epinephrine®| =L ¥i5}
Catecholamine & epinephrine®] sE¥ tRETZY L
5019+121.6pg/nt, GYSHB G} 720 A< 2087.26+137.4pg/ b=
VERL tiE Tl Hlol /98 e 24 aHE B

Table 3. The Effect of GYSHB on the Plasma Levels of Aldosterone
& Catecholamine in SHR

Control GYSHB
Plasma Aldosterone Levels(pg/ ml) 29626 182+30*
Plasma Dopamine Levels(pg/ml) 1154448 1305115
Plasma Norepinephrine Levels(pg/ml) 5364275 43673326
Plasma Epinephrine Levels(pg/ ml) 50191216 2287.26+137.4™
Control © Normal saline(5ml/kg/rat) treated group. GYSHB : GYSHB(400mg/ke/rat)

treated group. Statistically significant value compared with control data by T-test{ *
P005, = 1 PX000T )

SHR_,] Sz calcmmEk 25 Ay, 847 9.7+0.2mg/ de,
AT 9.1:0.04mg/ d001] 15} GYSHB S0 72 9.43+0.13
ng/#E VER} tiEFHEDE FAH e B 2HE BX
T} (Table 4)

Table 4. The Effects of GYSHB Extract on the Calcium & IFN-y
Level in SHR

Normal Control GYSHB
Calcium{mg/ dl) 87£02 912004 9.43+0.13*
IFN-¥(mg/ dl) 114120 240£218 1790140
Normal : No treated group. Normal rat, not SHR. Control + Normal saline(5ml/ke/rat)

treated group. GYSHB : GYSHB(400ms/ke/sat) treated group. Statistically significant value
compared with conirol data by T-test( * - P(005, ™ : PX001 )

™

4. €% IFN-y9| gxg Halol ujils g%

SHRS} &% IFN-y g+93 28 23, HAFES 11.4:2.0ng/
dt, TIEFS 240£218mg/deQlE] HIGKH GYSHB FEojze
179.0£14.0mg/ de 2 LIERY ti R0l HISHE |94 A= 44 &
IE BYCh(Table 4)

SHR] 5412 4_@91 Aol QIR15H 22m BEY T
£ RS ANYOE 7 MLt 2410 B
5} s PR, SAHHORE 0L ol &
g =]

S 500 EIBolA BulE=s, of 2
2ls HEEe »lm HIZ oleh %ol XIS, Ate UFE HE
MBI AT, MES) B2 FEL S20, MED
TS @aslol Qlol thuss 2HEl BAAS

Aldosterone<

FEE 0|71 %MJ_ A}OWO]OH 2 E&l TEO] TEE
At oA corticoidE BEHIGH= MZEY 47 4 F <} )
Wl iAo E HA BATUCE

GYSHB SoiTollAE ETlEE olFs M2E9 e el
b AT FABIRA S, thETol bls] AlZ9] 44 wigol
Cha BEBI oM, MEE Alolklolo]l ZAlEHe FEid 2
2 BEFA ot o FolMS FARE ZAFZE ShL U

rh(Fig. 1)

f

GYSHB
Fig. 1. Light Micrographs from the Adrenal Gland of SHR after

Staining with the Immunohistochemistry for SOD. Control group and
GYSHB treated group. x400.

Control

2) AE

SHRO] thET oA TEE A9 ZASH F2E 2854
=9 8 wEo] Bejol wet obF TSl g E o] AL
Afolaololl AL A pAEHO] YXIGHL YRt 2= HF
oﬂ/ﬂ o] Z2AFY SURLI0) YRSHL JARAL 2

= ETAISE AR RO} Ao d intercalated disc)o] TET]
OE“:‘OH/\{‘* &l (hypercontraction band)7t A ZHEE]RICE

GYSHB EolZoAE ZR8Y 29 PP L, AZ8, Zag
B £9 QYR Alo|dEt Fo) RN FAlskd RZEEE X}
oLt T/HZE:'J‘J 1‘:13 MollA Al st
ABI9TL.(Fig. 2)

}~>l

ol ¥E g+ UL

Control

Fig. 2. Light Micrographs from the Cardiac Muscle of SHR after
Staining with the Immunohistochemistry for SOD. Control group and
GYSHB treated group. *400.

3) A&

HZEEo 417 T1& 2904 BEEE ZASE AHCRE
= Al4A(renal corpuscle)E Alojol] ZHAIETY AYA LT
2 Sy JuEo] & BEEACE 2/ TS HEzo] A9
Aol vlal EC BA4 @A, a9 ¥ld7ke A gl
HAT BYHSIA 21, thHoll Hols 319 =T WA} eQtrt vt
H, A @8 a9 Bigte] Xgo] &l A1, JHEAR
T ZAZE BEoH, AEEE &0 21, Mzdd] =% Er B
o] AU

X
S B BT, B TS S AL, 298 A9
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FF EJT 501 Bl vkl &g

TLERPRES o O ) 3 A
AR - Ay IS,

Control GYSHB

Fig. 3. Light Micrographs from the Kidney of SHR after Staining
with the Immunohistochemistry for SOD. Control group and GYSHB
treated group. x400.

6. ZH=H A FQIAN k)= GEHTable 5)
1) @& albumin X0l pIX|= Hak
SHRY @& albumin &% Z3}, H2+2 3.85:0.05g/d4,
HETS 3.87+0.07g/ deQlt] H16l] GYSHB Eolte 3.90+0.05g/
dtZ VIEh} 794 Qs albumin HE G5 HS
2) @3 ALP(Alkaline phosphatase) $=X|ojl U|X]= @5k
SHRO| && ALP &7 Zi}, A2 251426.0U/1910) His}
o] tEFS 353.25+14.0U/L, GYSHB B2 353.3+4.09U/L
E el 2942 gizict
3) @3 GOT(Aspartate Aminotransferase) $=%]of] T)X|= QF&k
SHRO| 8% GOT &8 A1}, BARS 137.5:275U/L, hE
T2 309.0+56.17U/Lol] HI5Kkd GYSHB B ZE 27266+
299U/LZE LB} IR THEE R4 e 24 U8 B
4) €% GPT(Alanine Aminotransferase) =x]oll bl @&t
SHRY| &4 GPT &5 Z3}, HATS 41.0:022U/L, thE
T2 59.7+3.68 U/LOIH B]5kd GYSHB =022 55.6+4.70U/L
Z LB EZED |94 e 44 Z3E Hct

Table 5. The Effects of GYSHB Extract on the Albumin, ALP, GOT
& GPT Level in SHR

Normal Control GYSHB
Albumin(g/ di) 385+005 387£007 390£005*
ALPW/L) 2514260 35325140 3533+4.09
GOTW/L) 13715£275 309.0£56.17 27266£29.9°
GPT(U/L) 41.0x0.22 59.7£3.68 556470

Normal : No treated group. Normal rat, not SHR. Control : Normal safine(5ml/ke/rat)
treated group. GYSHB : GYSHB(400me/ke/rat) treated group. Statistically significant value
compared with control data by T-test( * : P(Q.05 )
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o g - EAETL A 2R
Z1E(NC 7; JAMA 2003)ol whEH, 1EE 0]t 184 0]4k9] A
QlofiAlAl =&7] Bito] 135mmHg o[, o7 Emelo)
85mmHg 014} A}5¥ AEHZA], Aolo) whel 2efd T
olAY LEUYCE TFEE 4 Uk

AEL BAIS) 90% 0148 AN Rehy TUYY HS
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Aeldelo] SUsAl BEIAIA] kAR fFoE 17, AlFol

A19] & widdoly, aIAA 9 844, renin-angiotensin] Yl
endothelinA| 9] &, E NI HEY 7|80l 0l4E] HaHy
5ol 71Qlgh AlutERte] ETh} wRE BAEe] St I Al

i
e

OF oi7ixH, olxk TBYUL deluen] B TR0
ALRAF, AEBLE, WEHIDE, 24, O Sol oa S

Qs
YHFE O 2 T byl tidiAlE 2HFEHA FEE
A2} renin-angiotension7] Q] Ehdoll 95t @S

&

ldosterone 21]o] 9J8 BRY £7}, WA &

e
i o o
2
g rr

i

85 3700l 3t Y4 W AUET E7) MZU sodium
E71Z I BABVBERY AR 571 59 J1dol A
i

e 26 G491 renin® angiotensinol] ZH&3] angiotensin
[ S Edlgln of HEIEE angiotensin H3g Ao ZH23)
angiotensin & Y& dl=tl, ol 28 EdeEA0H 2D
FollA] aldosterones ER|SH= £Q QAR dUXHA EQ
g Heks S o, A1ASe] WHoZ [ube 2i4 1Eet
9 #8 Q4r} aldosteroned] Ruliz IHHOR FUY Zg
of Qal A=Eo] RAIZolA RolgleEd HEHol
aldosterone@ &2 TE QO] 0 0.7%0) BP9,
WZAAAE AEE o T HAe A=sle] YEA
A}7]3L renin-angiotensin#) & £ 315}0d, Al 242
710 SHESRE B/RA AUEmg S/ A
= A5 M 71X 9 dopamine, norepinephrine, epinephrine
Y2 catecholamine ZE FSFAAAQ AA¥Y BAR
&3I4 catecholamine2 TE £Q3F &7)o YEke njxe
L EW7E e & o] Ve du izl 288le] SEakeE
I, AT E SRA7| 1L, AN D AGE, a7 &)
BA AHEE o, K8 renin 52] Eild)] ZHEHEOZ HEkg 0
Z

S

b
— H itz

flo ok
I o

2o

7
A
A

=

>
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Mo = 2 &

A2 €F calcium ion 557} 5248 g0 slas)
= B} e, ol 83D MEIWE calcium iono) &
= Zo] AHEEEN go] £2EHE FAe guidirtin
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o
i3
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__):{__;
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¥ 5 FAH 28, 3d, He

SHojgloll QolA] AEUY BAS EEARE, FE, 3F,
2 B3 FABI, I WIOR- LA STA, BB LS, FRM
B, REWE, KREEE 5 QA6H=0 TS, EFEE, &
BV, AN S Bl 8851 Qi

B ETAS WHERE S ¥ 45 AR 58 8
SIRE, DREZ, E BN, BED, BFIR, FE, 8IS, DR, wim, 3
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I, B, ©% WE, B Kh, 88C BHEE g 0%
MF=E FHE AUOTM EER, BXEL 2R 89 85
ol Yol YYMOT T W EEL7) BA} 59| AR 28
1 Ik olo] AARS FHE L7759 SuE ETE Wl LAt
SHRE tl2T FE LI FATGYSHBOZ thro] 82
Aol FIREAS AEES 1% 5F 50 AT Fold 5 0
EN ABS A Fo W Aluke0) 85], &AW aldosterone L
dopamine, norepinephrine, epinephrine g2+0] M3}, T811 &
AU calcium 559 H3l §€ FEHL 7} F7180 ther 24
ghe i 52 Aldsieirt

HA AT GYSHB o9l 8ot W Huteg 588
Y=, BUS R TFo] 178.2:54mmHeglH] HIGIY GYSHB
B2 1495:42mmHg O 2 ViER} 794 = 2 a8
B oL, Aty &8 A RS 398.0£32.53] /5, GYSHB-

BT 3522:1543] /828 UEIKTE oldE FFBLAS F

ool Mutey ZAaA710, @AY sHdol s FA%H e L
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