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Abstact ' g

The frequency of the hypertension is increasing as the life level is improved and an average span
of the life is extended since we approached modern stage. The hypertension is also dangerous disease
which raises fatal complication for example with the bleeding aproplexy and the ischemic attack. The
medicinal treatment about the hypertension is required patients to take continually. The acupuncture
have been introduced because a medicine-chemical treatment hasn’t good influence on the human body.
It recently has been processed that studies acupuncture éffect for blood pressure and have been found
out that blood pressure go down. The object of this study observe the effect of LR3 acupuncture on
hypertension in Renal Hypertension RAT induced by 2K1C. The 2KIC model was based on
renin-angiotensin system. We put the silver clip in renal artery to induce renal hypertension. We try to
observe that LR3 acupuncture influence on the blood pressure and c-fos expression in CVLM, NTS,
RVLM.

In results, the blood pressure was decreased during acupuncture than before acupuncture, after
acupuncture, The heart rate was also decreased during acupuncture than before acupuncture, after
acupuncture. The LR3 acupuncture significantly effects on blood pressure and heart rate (P<0.05). The
increased expression of c-fos was shown in CVLM, NTS, but not in RVLM.

In conclusion, LR3 was relived the action of control upon the hypertension and related with
medulla, particularly CVLM, NTS. It needs to be closely examined pharmacological mechanism and
studied combination with other acupoints.

Keywo}ds : LR3 acupuncture, 2K1C hypertension, blood pressure, heart rate, c-fos expression
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1. 32

A Fo] of 180~200g2] Sprague Dawley#|
2 ARE A3 (AU E, 24~-26C) e A
E3 A2 E 283 AFHEA A AEEs
t}o} Ao Apgsiic

2. 2 kidney, 1 clip D@ 4t

EgE  AEATZ sEied WAl
EntobarTM (pentobarbital sodium, 50mg/kg)
& B FAbsld oA F BEE A
s 9% A5UL L34 7 2958
Rel AAZ g} 7Aool 0.2mms| = silver
clipg AFHd 719 ¥3 L¢sd ¢ 4

z Fo WYE RN 457 Wl
170mmHg ©] 49 BATE 18Y BA= 4
$3heich

3. E8 surgery2} anesthesia

A4 WA W n¥gle] Hud WAME
EntobarTM(pentobarbital sodium, 50mgkeg,
ip)2 27=A & =8 F A¥dd 525
2AY FH & dEHF HZo dEAHY
(femoral vein)g X&EA1H FY& HFu
(PE-50)% $1x1A1 Al 345F407] syringe
pump(WPI, US.A)E #}43l4 EntobarTM
(pentobarbital sodium, Smgkghr, iv.)E A
AYAREL FAst] ol E $ABE
Z 3ger, =% temperature controller
(TR100, FST, USA)E A& FAstgt.

4.

e} Z2(LR3)-& lower limbél 1, 2 metatarsal
bone Atolell A <lAlel A5 ¥4 E FH).

5. &X
ARE 5EH 4xd Adsdedd, Az
Apole} 7+A & 152 22 3h¢dcH(Scheme 1).
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t
Heart puncture

Seperated brain

Scheme 1. Procedure of Acupuncture treatment.

6. e o Husx £F

gt o A 32 direct blood
pressure Wpel oshed Aldson & &
=] Y (femoral artery)el EhEAH A
(BLPR, WPDZ= o 7 8} 4-channel
transducer amplifie(TBM4, WPD)e] o A3}
otk 1004 ZFEH eopdaa 4Als = data
acquisition system (Biopac, US.A)e g =9
200 spike/seczz 2004 ZE35ie] 7]E ¢ A
ZAE =& 3o

B sHEdA AgsE 233 AAA
(before acupuncture), 3 2}&(duing acupunc-
ture), # A}E(after acupuncture) Ale} S wjm
stgich 4w AArE Al Ao ofsje] A
27, AAFE, JAFY ghol At FFAS
#Haldd

7. Bran ¥ Y=HEF2|
=133

A1 M| Z0j| M c-Fos

Wetzd F3o A cfosdl e 2KIC n8gt
F2 UAE 4oz DR 43499
A7t AR ¥, 5 80EA F4E 2o 54
0 E ARG Exd FAA R peristaltic
pumpst @729 22G wls& ¥, 012 M
phosphate buffered saline (PBS, pH 74,
4C) &9 1027, 283 4% paraformal-
dehyde (in 0.12M phosphate buffer, 4°C)&

Holol 1087 FUsch oW BE F&

=+t 50~60 mymine] HEE e TN
FH AFo) o 28} J =7} FUHEE )
I3 & 2% dF 9ELZ 46 mm 7}
Aoz B4R NS BFTAAS FYY 2
efe] 16~18A1715 <t FA 9l 0.12 M
PBSell 12% sucrose® EZ %3 L4 =3¢
AL Bk @M 1A Aoz 28 m
) F<9ct. 012 M PBSel| 16% sucroses
=35t 293 18% sucrosed T et Lol
Az e Wyoz 33 2Fs) & g 18%
sucrose§ EHE oA 1-347 2agd
choojuf Bt 22 Fx=e wEA)d) )
o] Sdl&o JlEtre AE ¥ i
i o}

Sucrose =2 & & ==& Y= (OCT
compound)] Evjsle] HAxHae o8 =
7} golA] Y2 Heof Pojy 302 F¢ o
. 40 pm FA S} BEHEHE E F, 9452
H 534 & ¥l nELGe] Eedle e
(multiwell plate)o] g HS =453 g4 2
A& atr] A7bx] 4ColA mFsd

H 2255 d4E& AFHF (free-float-
ing) Wy o2 Asfsteict. Ak =24 & ) 5
Auich gAY Hsied A 874 wello] Y=
olzd o Az ¥ & 0.012 M PBS
oA 156%4 33 A3 F monoclonal
anti-c-fos (1:10000) 3 0.5 mg/ml bovine
serum albumin, 1.5% goat serum I8jil
0.3% Triton X-1000} Sojgl:= 13} 811 &2

ol
RN
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ol 4] 484175k 4Cell A AdA7iEA wg
A17ich. 0.012 M PBSeilA] 10%-4 33 A3
F 2z &3 £ o= biotinylated anti-rat
IgG (Vectastain kit)E 1:2000.2 3] A g}e A}
4315 o}, 0.3% Triton X-1000] 43 =% 3
F 127 305t A g e, delA 1
<A 7. BE daskA = blocking solution
o 454 ch

A} 0.012 M PBSejlA 1084 33 A %3}
i avidin-biotin  peroxidase  complex
(Vectastain kite] A £} 1:100, B £
1:100, 0.3% Triton X-100)el 4] 147 30¥-%
< A en, Ao whgAZt ol F
t}A] 0.012 PBSollA] 1084 33 A3 &

A

0.003% hydrogen peroxideg =3} 0.05%
3,3-diaminobenzidine (Sigma) §-efefjr] 7~
1287 A2 2447 ¥, o4l 0.012M
PBSe] Ax & o1& Z=AL gelatin coated
slideel] &3} 24| ko] Al Ao A TA o} %
oA oz HAslcl

8. Sz
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Fig. 1. A typical recording of lowered blood pressure under the LR3
acupuncture in rats. The blood pressure was decreased in LR3
acupunéture and it was further decreased for 1~2minutes in
2K1C rats(A) or 5 minutes in normal rats(B) before gradual
recovery which was reached to the level before acupuncture.
A, 2K1C rats, B, normal rats.
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Table 1. Blood pressure before, during and
after LR3 acupuncture in normal
& 2K1C rats

Before During After
Normal Rat 115.2+17.8 105.4+15.3 118.5+204
2K1C Rat 179.0+212 129.2+19.5 152.2+18.1

MAP : mean arterial pressure (mmHg). Results
are mean+SE of 5 rats each. Before, before
acupuncture at LR3. During, during insert
acupuncture at LR3. After, after eject acupuncture
at LR3. *, Statistically different compared with
CONT(*, P<0.05).

g8
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MAP (mmHg)
BHBRBI

Before During Afer
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g R

175
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Fig. 2. Effect of LR3 acupuncture on the blood
pressure in the normal & 2K1C rats.
Upper figure(A), the MAP of the
-normal rats. Lower figure(B), the MAP
of the 2K1C rats. MAP, mean arterial
pressure(mmHg). Before, before acu-
puncture at LR3. During, during insert
acupuncture at LR3. After, after eject
acupuncture at LR3. *, Statistically
different compared with before(”,
P<0.05).

& R

1. BiE Xt et o Hubof ojxl=
g7

B3 AAF e AR v st F23
a7} sichrl HA EEoles AL Hdh
ZK1C 83t HA < A 3ol AzF F4
o 30~40mmHge] ¥ 73& Holchs} 3
0~50zute] & FFoz EHEoler o4t
s Boleon, AA Waql HS b3 A
Al ¥15~25mmHge} "<}t 7HslE 2ol el
~387 ALSHPA MM S FFoR H
o} &&= oA& Ry KFig. D).

1) Blood pressure

¥eh W3S AR A, FAF BAe 9lef
Ax d& AAHe 115.2417.8mmHg, 3 =}
Zo] 105.4+15.3mmHg, A=}&e] 1185k
20.4mmHg o]glt}. 2K1C WA« 2lojA = ©
% AAAS 179.0+21.2mmHg, A
129.2+19.5mmHg, # 2t&4] 152.2+18. 1mm
Hg °lsich. & A4 B Qo= o3 A
AF 3 BAF Y i gL Ry
v S8 Aol il en, 2K1C WAe) gl
Ade HF AAFA KA F2(P<0.05)
3l cHTable 1, Fig. 2).

2) Heart rate

At WS (Ee A3, A4 WA el )
AME dl3 FAdel 335.6+21.23), Az
o] 315.9+22.33], AAZ 320.1x19.73 =
vel ol ok 2K1C WA Q)i &= & 3z}

L I

afn

- Aol 375.64+25.23], A A}Fe] 295.3+23.13,

A Aol 3426+24.23] olgich. = A} wia
of sl e B3 AAF F LA T Iy
2 RS 2goy {38 Aeole vehuA
sten, 2K1C B4 gl & g3 A3
o) 284 74(P<0.01)3+] cHTable 2, Fig.
3).
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Table 2. Heart rate before, during and after A
LR3 acupuncture in normal & 3 450
2K1C rats é'-; 400
: o 350
Before During After &: 300
Normal Rat 33564212 31594223 3201+19.7 g 250
200 —
2K1C Rat 375.6+25.2 295.3+23.1 3426+242 Before During Ater
A herat rate expressed by the bites per
minutes(BPM). Results are mean+SE of 5 rats 450 B
each. Before, before acupuncture at LR3. During, §
during insert acupuncture at LR3. After, after eject o 400
acupuncture at LR3. **, Statistically different o 350
compared with before(®, P<0.01). € 300
g 250
2. BE XL Het =2H EF MZAME T 500
9| cfos &#o oixle &3 Before During

Walel e Fo A F ¥ 7he] HbzH
F5 AAAZAA cfos 2B FA% A,
ZretE 2o &) 3sl= CVLM(caudal ventrola-
teral medullar)® NTS(neucleus tractus
solitarius)el] A1 & 719 A& Bided, &
=4 s gsl= RVLM(Rostral ventrola-
teral medullar)el] 4 = 28 o] uv]faie] cH(Fig.
4).

Nz =

%2 el 4 9 AT 272 ot EG
3 YRR ool 499 39 AguF

e ol 28 APes, Huy A
#e) 7b4 283 QUL Tugels mag

e Woe] Aol SHA 4B5Tol R4
el dAHEA 2 WET SUhsx sl
ZRolcy, YL Yutd oz H 3wy 140
mmHgo) 4}, # 8¢ 90mHgo] AHE L3le 7
o2 d3dHozr} WeldH oz A HE
F3% ¥4 HE3e =5 o2 & Ao

AT AP W T % Wt
b AdA ez Hedy 27 AaYA2 A
DAR Aade A% olwAst B -l

Fig. 3. Effectof LR3acupunctureontheheart
rateinthe normal & 2K1Crats. Upper
figure(A), the heart rate of the normal
rats. Lower figure(B), the heart rate
of the 2K1C rats. A herat rate
expressed by the bites per minut-
es(BPM). Before, before acupuncture
at LR3. During, during insert acu-
puncture at LR3. After, after eject
acupuncture at LR3. **, Statistically
different compared with before(**,
P<0.01).

Sarso] glovt, 22 Fatse] A2 ACEx
oA, &utaiA 2% Ca ZA8A7 2716 o
He) S o] FellA g7bA] %A E A st
A8E A "ok x|k o2& gty <
AR 49 LG E BE3)7] A ztetd
A&H oz F4dof 57 g Fo #HAEL &
Eof }FA8E FI3A Hz, sy =g
sl AAMH e s Latele wyo)at
5-]. 2 9‘12\41;}_14-17)
e gelAe n8dS FARE EE

BIRER, RN, BERE 5 -_i ﬁ%s"‘s}_L
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Fig 4. c-fos expression on cardiovascular
regulation center of the brain region
after LR3 acupuncture. CVLM(caudal
ventrolateralmedullar), NTS(neucle-
us tractus solitarius), RVLM (Rostral
ventrolateralmedullar)

AcH?® e gre] e A ey %
WIRRIE, JARE So) slend, MRiAREs Lk
HEAY B85 £5 BR, B8 WE s
zgo] 9l RAE ALt slew, B
HHE o) kERAR3)L ¥t A s 2A
X gl

2 A A2 kS (BB - AWt
ZERY P ol AFa uhe} 7o) BERIEATES
Z o)A IR RHEI 5ol MERR
faaste] Bhsiths 9w e geon, Fihas
Bz Vol g HIEE KELZ. &
BE, Malgsei, BE, NER BHES, BEM, K
HEz. LT RAOWEE, i, 5 EHR, R
% EEE, ETUE KEEZ. KFRML K
Grz e s9x, RS N R Ke

#F FImE BTHH RESEEE, R
& - - - EERAE OIS e, (BRFP
e A “LigmE, S MR KR S0n
B, PR, M/REAES - - - AEFAER, &
IEMAER. R, =8, ZBXR heng.”
olzh g ct®. FEANAN 2w KBRS B
o dEH FEREAN B dEd FHRd 4
23 st PRl A sld, IEfBERE
o} o} WIMEFZ QI8 #HEE N&ded &
432 Qo F KERES ffhel EXijes
TUES S Yebde —Ee SR ER S
5%, HENE, KIE S 939 iR R
e 2453 9l

TG 2 Al n¥ght g 4t
A& 7Rl glErenin-angiotensin  system
(RAS)e) el ZAHste] A L34k RASS
renin® #2248 A2E =9 rening A
9] 44l 4} &Y (afferent arteriole)el) gl AMF
) 9 M) Z(juxtaglomerular cells)el] 2] A4},
A2, HelEle #s(aspartyl protease)e]t).
Rening Al #3{-3Krenal perfusion)®} 72,
&3 V7% 3, APz JEFFEH
&, BRAAALAE F71 5o A=y aql
o g3l Fel=Hcoh Renind 7t A4 A g
= angiotensinogen® 2 8E] 47§¢] amino
acids& Wi o] decapeptided] angiotensin
& 444171 ct. Angiotensin 12 F2 ¢ 2
£ ¥ WAz ¥ EAd:=
angiotensin-converting enzyme(ACE)¢] zH-g&
o 2]8] amino acid 27§ 7} &2} A 3 octapep-
tideq! angiotensin 112 & =A<} Angioten-
sin I1¢] &3 A3, 83, 5, FFAA4A,
AEAABA, HAseA, 54, A, 3, A, AT
chokdt Ao F2a3 gle], AHAL ¥
F&3 FAHANA aldosterone f& &
# AAY Ao sodium AFS F7}
Yo Fell M2 potassiume] w4 F7}4]7)
59 T2 g, AR5 g dey)
feedback systemo] o,
2K1Ce| ojs) g gte] i HAo g3
< AT A} ¥ Az 179

-

Ar e 2 o 4 o
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21mmHg, 3 A3 129+ 19mmHg, 3 A3
162+18mmHg & "}F»]"‘H AAA A w]ste] A
AZo] folgt #AE bl o i (P<0.05). 1
2y HA4E gy “—H*Ml’d“ g3 Iz 9
LA bS] P 3PS HPot g
atole UElA] sfskct. 2KICH <8 zag}

o] ¥ S AU WA oA heart rate
g 219 A5} 92 VA 352263, 3
AlFell 205+23%), A abie] 3424243 E
gliddch & XA wiste HzFd 49
g 2§ b o oi(P<0.05).

1o Az dol €F ndRLE Hiw
Haol A dta AReE FaA FaAF
o}, HAdsls) e 2 s B}
Aok & Wl de Agtel 7)Eo] o]
AHoz ""7‘5\1 FA=2 Ydelhve S5 dsl
o 2AAGe] gl Aoz Mol 2 AY Ax
T Kfffol TR, HaEESdEs Ndaxe
FHsEE ez A,

I qtel] Q3 ghol sl Hapatge] ¢4t
Hoz g adyt 235 T 91} o]o) o
& dd HgH ez Fs7) A8 o) why
Fol =z ded, F Ve 1de s
of A4=lEs AE shed MARY AP B
'], R R KHE dA st Adziod e}
oA P HANAe) o, He g A"
of Ztzt 2A1g 9 AAY S g5 e
< HAZ=AH Y S o] f3le Ry}

Hod 22353 & o] 48 gz AZF
2} cfosal & Halsle viyle] 32 o
A, AAN =z BHEE Yz A
A7) o8 AH43 Fosgua e 2 H574 &
A 8l proto-oncogenes] UEF<) c-fos-§3 2}
o] BAZVtR YA E Zler g gle
9, o]# 8t cfosFAAE 2murineosteogenic
sarcoma viruse]A] WAH= vfossd =3
Ro A 2ol 2s) waA 2dsr) o Fo
primary response gene Ei= early response
geneo| % #o7, ol2 & cfos - Ate)
THE 27| AT g8 AFAEI} 2R3
224 dojuin, Junolgls Gl A A Al

EERE TR EEIERrey

73 4] = DNAJ Y AP-1 regulatory sites] 73
o=y o target geneES] LA TS
A=Y Bedst: Roz PR Y,
olefl £ Ao AAREA Wsle] Huz
AH43E T gl E cfos FA A W} of £
Zpell o5} A% Fos Dulde) o2 ¥ets)
Aldperel] g Aol vlzated fo4L A2
#) .94},

$4%%71 = RVIM®®3 zezas)
& CVLM* 3 NTS# %4 17425
3 wste) fxa A48T e cfos §37
o] waizt of Aol ofs) P4t Fos o)
Aol & BAsHE A}, CVLMz NTSo| =
2719 GAE wgeoy, RVLMoE 2o
epdal ergteh o)k ¥t Alutgold B
9 foig a3st 9 Aoz Wle] 4
$HAY 229 Ao Zzx o whgo] et
Y= gene cfos W38 3o]E& RVLM,
CVLM, NTSe] 4 #alste nas®0 ng
He 2%z Az ,

B g Foxe ZKICZ s magt ®A
Wk} Alubgeo)
A fele aE mgden, dgizigtzaal
CVLM, NTSej| 4} c-fos Wwale) &7} 2 a3
s e, ol @3 A7l B el Bt
B OCRPASRE BEET RRER FRA,
i, R 9 2y<tl'? TRHRR, BEiE
#ae A8 st dgg zANE Aos
AREH, f o] d¢FEE B gu)g
Aoz 2gdo.
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