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Effects of Aqua-Acupuncture of Jibaikjihwangtang on
the Blood Pressure in Hypertensive Rats

Shim Yang-soo, Jeon Moon-ki, Kim Kyung-sik and Sohn In-chul

Department of Acupoint, College of Oriental Medicine, Wonkwang University

Objective - This study was performed to investigate the effects of aqua-acupuncture of
Jibaikjiwangtang in two-kidney one clip Goldblatt hypertensive rats and spontaneously hypertensive

Methods : we injected aqua—acupuncture solution into Shin-Soo (BlLz) which corresponds to
human acupuncture point in two-kidney one clip Goldblatt hypertensive rats and spontaneously
hypertensive rats. Systolic blood pressure, rerin activity, aldosterone and atrial natriuretic peptide
(ANP) plasma levels were tested.
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Resudts : Systolic blood pressure decreased significantly after aqua—acupuncture of Jibakjihwangtang.
Acupuncture group in two-kidney one clip Goldblatt hyper -tensive rats had deference with control

group. In plasma levels of atrial natriuretic peptide, acupuncture group of spontaneously hypertensive
rats increased meaningfully but to two-kidney one clip Goldblatt hypertensive rats it was decreased
meaningfully. In Serum Aldosterone density, the acupuncture group of spontaneously hypertensive

rats had significant alteration than control group, but the acupuncture group of two-kidney one clip
Goldblatt hypertensive rats had decreased alteration than control group.

Conclusion : According to these results, after Aqua-Acupuncture of Jibaikjilwangtang blood
pressure decreased significantly and data suggest that blood pressure reduction activity connected

with renin activity reduction in renal hypertensive rat.

Key words : Hypertension, Aqua-acupuncture, Shin-soo, Renin, Aldosterone, Atrial natriuretic

peptide

I. ¥

SRS FaMAEl, Mk 7 -85
B OOk hipkoR B 57 £
B ol BRI, HANE WTEES ] 24
xzal] BAS #WEb kS UEFEE g’
kiR QAR ke Wik 32 MRz ket
alod S1Ae] MAEHIE WTUGHTT 2 SEA &
g o fgrElAE AR AHE YA wifist
7] 95kl A7) S Wb olm) Rk B M
ZKE o) 9180wl ksl T IR
fi I, W kb SRS T
s e ksted ol shEs shs
Jit]c

BHIE FRER) Jhitol) (Kpkstel w)idE
& MelsiA, fEkeh o RSHEL e fEke) i
o Aol7l Itk e 1 ABKRE BRLo= #

() 40] KBTS B3lo] AREol HpEs
FCFIIL FIRIRIEE Al A HTS ek Bt
el 1=

MRS OS] IR} Wi, AR, THse)
e kel B 24, ASNZAAL] 4 2
renin-angiotensins 88 725 hormonest 448N
N A Sl o8l 2EE T glen oE
MASHEI o] A3 T2 e 4% = 1
MRS SEAlZ 5= Qlth Eis e 4] Houlks
2} abzslgkasle) AR e o] ZvlR 9
3 wAlElE AgoR $IV)FE it Ly
L) L P e B oL e 1 11
Wr, Hss 58 BiEkeR bl MR, My
RO Qb SRR, JAT, T4 SR M
i e i, 1 o] ukElve s

Fo) A SelElE MRS R ) 2
ORBE] B S FIFETE AlFte] HQlom o]
% Goldblatt 57 709 —l BmiiES 2aA
oA YiERYy Bk Emise] RS wske o




The Journal of Korean Acupuncture & Moxibustion Society Vol. 21. No. 4. August 2004

=
& mimeke] HEAY BAICE ANSey 6‘;’“’° 7t . BEHE 2 Hix
Z #g00) Ml V1% 2 Bl viE 9ES 49

S B3 BEEdT 4 57 Wﬂﬁ/ﬁﬁoﬂ o|%t
ﬁ%ﬁ‘l’) b SR Fifle) AR e M renin
RS WS BRIk stk g 5e
FORHEE) /\SRHEE 48Ee] FAE B 1
ol A MM FEE fEAlol e, Kot Kol
W EEREY  RBE O BRT Jde mig
aldosterone ¥ ANP o] 7 BRI Ariar
skt

olol FET HWHEE §ko] MMkl wx]|&= ¥
e dolr R} FIARGEETIRS (et B B
SRS FEe] B SRRl kN iaE F5eE
T & mAs S M renin EHE,
aldosterone % ANP g 5o WS Bizssle o

1. ¥¥

1) &ty

PEAES 5 200-20g N Sprague-
Dawley % tifle} 180 g Nsbel 1SS mmkE 1
(spontaneously hypertensive rat) & fifte} 28

8] ol M DL BEEES RE EEAD T OE
gpol] {#iFE}%Ach

2) g4
BoAse)] ARG AifEny o) 1349 Bake

L3} e RS Agle] Bk nlol), thea} gt}

PR Rehmanniae Radix Preparata 16g
1 g Dioscoreae Rhizoma 3g
g e Comi Fructus 8g
TR Hoelen Alba 6g
Yot Ez Moutan Cortex Radicis 6g
% 5 Alismatis Rhizoma 6g
oK Rhizona Anemarrhenae 4g
# M Cortex Phellodendri 4g
total S8g

2. Ak P 10 mee] FHHE (B Gauge, HAADE A

1) e =4

B pggol (IS AN SO s
oA KGR S8 e S B Az
sl AIFEE FEikS AHESITT

2) SR Mk

Bigre] Bl B9 Jiikel web RefTal o,

3o, 19 13] 100 p& 4 #h) $gustact

3) KEREP W SM® P3R(Twokidney
one clip Goldblatt hypertensive rats) 53§ F

1FH HnRK B (115041.2 mmHg)oll nembutal 30
mg - kg MR raRN S & REAow
H& 7S Wislel A& AENe slow B



Tkt FEgRe] MRtel M X R

G Qe NFT gonyY 2AAUA YoE T
Fiwies A 52402 Al WA 025mm
o) siver cipS 8o, W ¥ Rk
HHHE A2 ol AAE 8] ododth
w5 2% T oA Bl Bl 4E

(154523 mmHg)S &1 F A3l ARg-sl%int

4) mE fE

FAARL (bke] IS hi3l7] Asked animal
study unit(Narco, Huston, Texas, U. S. A)E AM-
atod el mrE] EiRel A eSS WhEETl &
WMAE JTCAA 108 AN WA & x|l
1A, aglo] pneumatic sensorZ  H-2bsled
preumatic pulse  transducerel]l  gZsigon olE
sphygmomanometer  prearrplifier] 97, polvgraph
(Grass model 7E, Quincy, MA, U. S, A)Abel 7]=
Shod i) ks Zdsielct

5) ¥kiw

Aol WS PR figsly] Hste] 4Kzt
450 T scaffold 2. Bigrsted fufsisick

firf ANP #EE Mbisah7] 918 Sl proteolytic
enzyme inhibitor mixture [ethylenediaminetetraacetic
acld(EDTA)  Smg/m¢, soybean trypsin  inhibiter
(SBID ¥ BAEE units/m{, aprotinin 200 KIU/m¢]7}
"»‘;01 AF= tubeol] FRUMBHA.C.H, 4TlA 3000 rpme

2 weCyrfstel RS st

6) IMm#E Renin i&HE WEs AT BHR
RUEE

i renin (SPHEL: dan (25 pho) imiel] Ak
o] renin 3HE {HEI EE angiotensin 18- Ml
Wk JikoR O]'C’i‘jrlq

Angiotensin 9] %= Goodfriend 5°°]
carbodiimide /i #9113 Cho 9] Jjpkol wel,
angiotensin I [(5-Tle, 9-His)]& 2] 1 albumin

o #5AA MEe Freund's adjuvante} 2 4do] 6
R 1 oJe] Ezel ekt 2 $RE iR
fdted 1 titer& WHESIA M, MAEE 56 TollA 30
AR ANEE sl heskdnh TiterZb eEE
angiotensin 1 Hilfijd il (HHBHES —Ef
fBle] A Lol 0 Coll skl

Renin®] JEFIS Cho 579 Jko| weh =gl
o9 renin WEMHES] IS 3 angiotensin 19
WS Sedley 579 Jjg #HE Cho 5779
Jigdell usick

wa gk 2 angiotensinase?]  HIME
ethylenediamine—tetraacetic  acid  (EDTA),
phenylmethylsulfonvifluoride  (PMSF) 2 8-

hydroxy- quinoline Lkt

Angiotensin 18} radioimmunoassay+ bovine
serum albuming &S Tris-acetate buffer
(pH 74, 0.1 ME (s #aQ1 Hikell sk

AT PollA  18-30 I Hg& % charcoal
suspension(activated Norit A charcoal, 60 g

Dextran T-70, 0625 g phenylmercuric acetate 34
mg: Tris-acetate buffer (pH 74, 0.1 M, 1 ¢34
gho 2 bound fom ¥ free foms /sl om,
gamma counter (Autogamma 500, Packard,
Downers Grove, I, U S A)E (ISl 2
radioactivity & st

7) #f Atrial Natriuretic Peptide ¥EE HisE

Sep—pak C18 cartridgeS 4mé2] acetonitril¥}
4 m€9] 0.1% trifluorcacetic acd (TFA)E iEPHEA]

% SepPak Cix cartridgel] Weid ANPE 6096
°] acetonitril 1.5 méC= elutonsl polyethylene
tubedll o} Speed Vac Concentrator (SVC-100H,
Sovant, Farmingdale, NY, U. S. A& Z&HEA|
At}

AP moﬂ g fifs Cho 579 kol what 4
eIk & AP I ol = Goodfriend 579
carbodiimide /i)l “}‘J/} AP ¢  bovine



The Journal of Korean Acupuncture & Moxibustion Society Vol. 21. No. 4. August 2004

thyroglobuline™  conjugation*]#  [fijse] Freund's
adjuvante} & Ao} 6l Lol 101 ofe &yl
FaEtT - 20 $RE Kt rsked, 2 titerE
Hreskdes MiEe 56 CollA 30714 inactivation
sl (fHsIATE TiterZt Pui'® AP M9 Pufnise
{HFl (HFBHES Ao R o] 70 Col

ek
(AP Mo #WiEE 9 jodination
chloramine-T method o 23T & sodium

phosphate buffer (pH 74, 05 M) 25 ut7} 0] SJi=
Fooendort tubeoll 5 gl AP I (Peninsula
Laboratories, Belmont, CA, U. S. A)7F £ &5
2] solution® sodium iodide-125 (1 m(i/10 pd,
Amersham, Aylesbury, Buckingharmshire, England))
10 we 71Kk lodinationdt?] (gl HE
chloramine-T (36 mg/md) 10 ptE 713 3 “EilolA
0727 ZAN2RA pipette® HOEHL,  sodium
metabisulfite ™A 30% bovine serum  albumin
(BSA) 20 w& Yo JES (EikANZ §
Sephadex G-25 colummell 242437 718l 01 N
acetic acid® elutiondtdth (FAGHEE 05 m¢/min).
Elution buffer= 0.3% BSA, 0.3% lysozymes} 0.1%

glycine® &% 01 N acetic  acidlom,
fractionation® 3t tbedle 200 KiU/meS]

aprotinin®] 478 elution buffer 3 m¢g Mk =
& radioactivityell 2J3F AP 9] #¥EE Bhilskdch
ok 1 mé4 fractionation§t 2% & A8l 5w
o] EolT radicactivityE hi38l1, iodinate AP
Me} peakoll i%idh= fraction 3000000 cpmytube
7t HEE o] -0 Toll WEEIRem, tube
8000 cpmo| %5 o] AL831Th

AP M9 radicimmumoassay:= 0.2% neomycin, 1
mM EDTA, 50 BAEE/m¢ SBTI, 0.02% sodium
azide® 1% BSAEZ AR 01 M Trs-acetate
buffer (pH 7400& {H3IATE Extracted sample
100 20 2] Tris-acetate buffer 2 reconstitudedte] {&
Higkth

Assay® EFEIMR] KR equilibrated RIA 75
U fiHsHey  disequilibrated assay JikE {#
JHk=E, ol 100 102 antiserum™} 0B 100
WS 4 ColA 241 incubationd ¥ [“TANPE
itk #indk 3ol bound form®} free forme 7y#fs}
Ack

Bound fom¥ free fomel 7= charcoal
suspensiong  {fifslslort  goat  anti-rabbit v
~globulin  antibody&  {HI8R= double antibody
tech— niqued (sl Luislsidl.

Charcoal suspension renin assay Jjikel #:s}
o BhksIT

8) I3k Aldosterone WEE B

fiffE aldosterone &+ aldosterone solid-phase
RIA kit (Diagnostic Products Corporation, Los
Angeles, CA, U. S. A)E lifislo] iheskdoh

3. #tEt BRIE

PERETS] MG AP Stat View" (Brain
power, Inc, Calabasas, CA. USA)E sl
computer (Power Macintosh 6100/66) 2. 18} o
] pvalue?} )3 006 LL M) K5l 453 e
PERA, PR S] A8 mean +SER 814t)

M. BB

1. MmMEES| # &)

FISRGES OIS il SIS Wit mese
1762414 nobgeldem, 1, 2ol #4 179.2:06,
181.0£15 miHg o2 &8 LA (p<0kh)S Bick
(Table 1, Fig. 1).

HMBREE B = NIANEEE SR HELe]



TR SEiEo] iRkl mix|s= s

WeHE EsS 176.7+1.4 miHgoll A 1, 20l #4 &g af p<odE BiEsd & At Table 1,
176.9+06, 176515 muHg® ¥Haftol k3l 4  Fg 1.

Table 1. Changes of systolic blood pressure after agua-acupuncture of Jbaikihwangtang in
spontaneously hypertensive rats

Systolic Blood Pressure (mmHg)

0 1 2 3 4(week)
Mean 176.2 179.2° 181.0° 178.4 180.0
CONT .
S E 14 06 15 2.1 13
Mean 176.7 176.9° 1765° 176.6 176.8
EXPT
+S-E 14 06 15 2.1 13

CONT . Spontaneously hypertensive rats without treatment.

EXPT ; Spontaneously hypertensive rats with aqua-acupuncture of Jibaikjihgangtang treatment.
x, Significantly different from the value of before administra-tion with p<0.05

#, Significantly different from the value of control group with p<0.05
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Fig. 1. Effects of agua-acupuncture of Jibaikjihwangtang on systolic blood pressure after in
spontaneously hypertensive rats

CONT . Spontaneously hypertensive rats without treatment.

EXPT ; Spontaneously hypertensive rats with aqua—acupuncture of Jibaikjihqangtang treatment.

*, Significantly different from the value of before administration with p<0.05

#, Significantly different from the value of control group with p<0.05
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Table 2. Changes of systolic blood pressure after aqua-acupuncture of Jibakjihwangtang in

two-kidney one clip Goldblatt hypertensive rats

Systolic Blood Pressure (mmHg)

0 1 2 3
Mean 155.4 162.0 167.3° 1676
CONT . .
+S-E 46 27 1.1 19
Mean 154.0 1514 151.7% 150.6™
EXPT ) _
+S - E 25 1.3 25 25

CONT . two-kidnev one clip Goldblatt hypertensive rats without treatment.

EXPT ; two-Kidney one clip Goldblatt hypertensive rats with aqua-acupuncture of Jibatkjihgangtang treatment.

= Significantly different from the value of before administration with p<0.05
##, Significantly different from the value of control group with p<0.001

—[J—CONT
~O—EXPT

Systolic Blood Presure(mmHg)

Fig. 2. Effects of aqua-acupuncture of Jibaikihwangtang on systolic blood pressure after in

two-kidney one clip Goldblatt hypertensive rats
CONT ; two-kidney one clip Goldblatt hypertensive rats without treatment.

EXPT . twokidney one clip Goldblatt hypertensive rats with aqua-acupuncture of Jibakjihgongtang treatment.

*, Significantly different from the value of before administration with p<0.05
##, Significantly different from the value of control group with p<0.001
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Table 3. Effects of agua-acupuncture of Jibaikjihwangtang on the plasma renin activity (PRA),
plasma levels of aldosterone and atrial natriuretic peptide (ANP) in spontaneously hypertensive rats

. PRA
Group (ngAV/nt/hr) ANP (pg/m¢) Aldosterone (pg/mf)
CONT 12.02+0.62 40.95+4.67 215.29+31.04
EXPT 11.42+0.86 74.13+10.45" 193.04+42.53

Values are meantS - E.

CONT ; Spontaneously hypertensive rats without treatment.
EXPT ; Spontanecusly hypertensive rats with aqua-acupuncture of Jibatkjihgangtang treatment.
# Significantly different from the value of before admi-nistration with p<0.05 respectively
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Fig. 3. Effects of agua-acupuncture of Jibaikjihwangtang on the plasma renin activity (PRA) in

spontaneously hypertensive rats

CONT ; Spontaneously hypertensive rats without treatment.
EXPT ; Spontaneously hypertensive rats with aqua—acupuncture of Jibaikjihgangtang treatment.
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Fig. 4. Effects of agua-acupuncture of Jibaikjihwangtang on the plasma renin activity in

two—kidney one clip Goldblatt hypertensive rats

CONT . two-kidney one clip Goldblatt hypertensive rats without treatment.
EXPT ; two-kidney one clip Goldblatt hypertensive rats with aqua-acupuncture of Jibaikjihqangtang

treatiment.

*xk Significantly different from the value of before administration with p<0.001
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Table 4. Effects of agua—acupuncture of Jibaikjihwangtang on the plasma renin activity (PRA),
plasma levels of aldosterone and atrial natriuretic peptide (ANP) in two—kidney one clip Goldblatt
hypertensive rats

. PRA
Group (ngAUnt/hr) ANP (pg/ml) Aldosterone (pg/mé)
CONT 49.2142.24 154.75+6.47 272.07+77.82
EXP1 20.89+1.847 10058+7.45™ 219.46+35.70

Values are meantS - E.

CONT : two-kidney one clip Goldblatt hypertensive rats without treatment.

EXPT . two-kidney one clip Goldblatt hypertensive rats with aqua—- acupuncture of Jibaikjihgangtang
treatment.

w=0x - Significantly different from the value of before administration with p<0.001 respectively
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Fig. 5. Effects of aqua—acupuncture of Jbaikiihwangtang on the plasma levels of atrial natriuretic
peptide (ANP) in spontaneously hypertensive rats

CONT ; Spontaneously hypertensive rats without treatment.

EXPT ; Spontaneously hypertensive rats with aqua-acupuncture of Jibatkjihgangtang treatment.

+ Significantly different from the value of before admmistration with p<0.05 respectively
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o

CONT EXPT

Fig. 6. Effects of aqua—acupuncture of Jibakjihwangtang on the plasma levels of atrial natriuretic
peptidelANP) in two~kidney one clip Goldblatt hypertensive rats

CONT ; two-kidney one clip Goldblatt hypertensive rats without treatment.

EXPT : two-kidney one clip Goldblatt hypertensive rats with aqua-acupuncture of Jibaikjihgangtang treatment.

wx Significantly different from the value of before administration with p<0.001

4. M#¥ Aldosterone ;REES| W& WM Pkt 193.04242.53 pg/ml C.
FARFEE  fmme Bl B miE 2 Yol wlslo] fi st wie mlecet
aldosterone M+ 215.29+31.04 pg/mie]d.e. T AU THTable 3, Fig. 7).
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Fig. 7. Effects of agua-acupuncture of Jibaikjihwangtang on the plasma levels of aldosterone in
spontaneously hypertensive rats

CONT ; Spontaneously hypertensive rats without treatment.

EXPT . Spontaneously hypertensive rats with aqua-acupuncure of Jibaikjihgengtang treatment.
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Fig. 8. Effects of aqua-acupuncture of Jibaikjihwangtang on the plasma levels of aldosterone in

two—-kidney one clip Goldblatt hypertensive rats

CONT ; two-kidnev one clip Goldblatt hypertensive rats without treatment.

EXPT ;
treatment.
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