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Effects of Acupuncture at the Acupoint Yongok(KIz), Umgok(KlI),
Sobu(HTs), Sohae(HT3) on Aquaporin-2 expression, RSNA, MAP,
HR, serum ANP, renin and norepinephrine in Rats

Dae-Hwan Youn', Chna-Kyu Park’, Jeong-Sang Kim?, Woo-Seok Chae®, Chang-Su Na'

Dept. of 'Meridian & Acupoint, 2Anatomy, 3Acupuncture & Moxibustion,
College of Oriental Medicine, Dongshin University

Abstract

Objectives : This research was performed to investigate the effect of acupuncture at the Kb, Klyg,
HTs, HT; on  Aquaporin-2(AQP2) expression related with the renal functions in rats

Methods : Acupuncture was performed during 100-seconds, 6-times, at 150-seconds intervals
under anesthesia in rats. We observed rats’ mean arterial pressure(MAP), heart rate(HR), renal sympa-
thetic nerve activity(RSNA) during acupuncture and AQP2 expression by western blot method and
atrial natriuretic peptide(ANP), renin, norepinephrine of plasma after decapitation.

Results : The AQP2 expression was significantly increased in HTs group, but decreased in Kl
group. Average MAP during 6-times acupuncture was significantly increased in HTs group. Average
HR was significantly increased in HTs group, Average RSNA was increased in Khg group, but that
was marginally increased in Kl group. Plasma renin concentration was increased in Klp, HT3; groups.
Plasma ANP show a tendency to decrease in Klp, HTs groups, increased in KI, HTs but not
significant. Plasma norepinephrine concentration was significantly decreased in Ko, HT; groups.

Conclusions : These results suggested that acupuncture at HTs activate renal function to

reuptake, but Kljp show a decline on effect of AQP2 expression, blood pressure, nerve activity and
renin.

Key words : Aquaporin-2, acupuncture, KI; -+ Ky, HTs - HT3, renal function.
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Fig. 1 Effects of acupuncture at acupoint Kls,
Klie, HTs, HT3 on expression of aquaporin-2
in rats. Representative immunoblots of
aquaporin-2 and intensity are shown.
Acupuncturing, maintain and interval
times were 6 times, 100 seconds and 150
seconds respectively.
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Fig. 2. Effects of acupuncture at acupoint Ko,
Klio, HTs, HTs on expression of aquapo-
rin-2 in rat. Results are shown as
meantS.E. Acupuncturing, maintain and
interval times were 6 times, 100 seconds
and 150 seconds respectively. * represents
significant difference compared with
control(P<0.05).
gt

Z 2ol vate] B kR Kloitol &
o3t Fa(P<0.05)5 LEFAL, L8 kK
HTsato] 943 F7HP<0.05)8 Yehyiglon,
B AAR Klowtdh 0489 kR HT:ZS 2t
2 g7ke] AU B2l FS BgoY £

4 YehiA] gstthFig 1, 2).

2. RSNA w3}
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Fig. 3. Effects of acupuncture at acupoint K,

HTg(fire property among the five evolutive
phases) and Kljo, HTs(water property
among the five evolutive phases) on RSNA
in the rat. Acupuncturing, maintain and
interval times were 6 times, 100 seconds
and 150 seconds respectively. This data
were present average of value after acu-
puncture for 6 times respectively. Results
are shown as meantS.E. * represents sig-
nificant difference compared with control
(P<0.05). (*), represents significant diffe-
rent compared with control (0.05<P<0.1).

Te, AT HTs0l At & RSNAWSHE 2%t
A3}, tjzo] 3,668.9+8.54bpm?el Hof |3}
of Klpito] 8,687.9+17.16bpm< }eb 1, K
Lioo| 8,705.5+14.07bpm & Vrep Qo 0], HT
§30] 8,705.8+18.67bpm S eI, HTs3t
o} 8,672.4+10.96bpm<& eIt

& dizZol vlste] Bl KA KlolA &
ot F7HP<0.05)5 UeRlaL, LA kR
HTsolM = SAALE 93 F7H0.05<P<0.
DE Yehglen, B kR Kl Li4E9
KR HTsol e o3t 2olE Hojx ookt
(Fig. 3).

3. MAP 3}

Bl kR K, &R Klo#h 0482 kX H
Ts, AR HTs0] AAHE & MAP wists #adh
A3}, dz7o] 121.4+2.62mmHg?l Aol Bl3}
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Effects of acupuncture at acupoint Kls,
HTs(fire property among the five evolutive
phases) and Ko, HTs(water property
among the five evolutive phases) on MAP
in the rat. Acupuncturing, maintain and
interval times were 6 times, 100 seconds
and 150 seconds respectively. This data
were present average of value after
acupuncture for 6 times respectively.
Results are shown as mean+S.E. * repre-
sents significant difference compared with
control(P<0.05).

o] HTs7-& 134.1+5.85mmHg= 9 9]t Z7HP
<0.05)8 Rglen, Klpito] 128.8+8.98mmH
g, HTswo] 125.4+9.05mmHg= 7}z Z7}9)
S Ruoy fo4L giglon, Kkwt2 1
22.64+8.11mmHg2 W3-E Yehllx ¢l

Z izl vlste] el kR HT8F-ol A
wolstAl S7HP<0.05)3r whH, T AIKK
Klp, KL, 0882 KA HTs-o| A §-2fst #is}
= UEHA gokciFig. 4).

4. HR ti3}

B kAR Ky, AR Kliodh 089 kX H
Ts, /KT HT30] 28t & HR Wgts fast
Hih, gizgto] 356.3+9.19bpmel Ao H|E}ed
Klesto} 352.1+29.71bpm2 Ueb i1, Kl
o] 368.9+18.66bpm< e o HTgw o]
396.14£16.36bpm-2 YEF QL T, HTsto] 352.1
+25.11bpm< Vel gt
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Effects of acupuncture at acupoint Kls,
HTy(fire property among the five evolutive
phases) and Klj, HTa(water property
among the five evolutive phases) on HR
in the rat. Acupuncturing, maintain and
interval times were 6 times, 100 seconds
and 150 seconds respectively. This data
were present average of value after
acupuncture for 6 times respectively. Re-
sults are shown as mean+S.E. *, repre-
sents significant difference compared with
control(P<0.05).

ol vlate] LS kR HTsoll M &
7HP<0.05)8 JEiley, B Xk
Klptt, AR Klowt, L0482 KR HTsatoll A
F-oJgt apol& Moz Uri(Fig. 5).
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Fig. 6. Effects of acupuncture at acupoint Klg,
K, HTs, HT; on plasma renin concentra-
tion in the rat. Results are shown as
mean+S.E. Acupuncturing, maintain and
interval times were 6 times, 100 seconds
and 150 seconds respectively. *, repre-
sents significant difference compared
with control(P<0.05). (*), represents sig-
nificant different compared with control
(0.05<P<0.1). **, represents significant
difference compared with control(P<0.01).

o, e kA HTsol = Aoz g9
g Fa(0.05<P<0.DE vEhyiion, F&Ko
AR Kool Hi= |-9% Aol ol bttt
(Fig. 6).

6.

03

ANP

= 3}
B kR Ky, AR Khodh 0889 kR H
Ts, 7K HTsol A3 & & ANPO] Hsl s
WEE Aa, 2] 17.36+1.97pg/meel Ao
H)3Fo] Klpwto] 22.74+5.22pg/me-S LEMY QI L,
Klowt¢] 16.50+2.30pg/ml-& LrEFY Q.20 HTs
o] 25.18+5.64pg/mf-S el 1w, HTswto]
15.09+2.27pg/m-S 1} et

& 220 st B kK Ky, Lii89]
KR HIgol M= 5719 ¢S, Bif9 kR K
Lo, 0482} KR HTsol M= Ao BE 442}
et 1o §-olgt Xoli Holz] obokrh(Fig
7.

e
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Plasma ANP {pg/m)

0

D ' . )
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Fig. 7. Effects of acupuncture at acupoint Klo,
K1, HTs, HT on plasma ANP concent-
ration in the rat. Results are shown as
mean+S.E. Acupuncturing, maintain and
interval times were 6 times, 100 seconds
and 150 seconds respectively. *, repre-
sents significant difference compared
with control(P<0.05).

7. 2% Norepinephrine 43}

BAgel ke Kip, KR Kot 0882 kR H
Ts, /KX HT30 A% = @4 norepinephrine
H3E WEst 23, &) 2,104.3+604.2(p
g/ml)Ql Zof v|sto] Klawtol 1,999.0+983.6(pg/
mle Ve, Kipdo| 385.6+152.0(pg/m
DS vehil oo, HTswto] 1,255.2+589.6(pg/
mb& Yeldgia, HTswe] 711.4+221.2(pg/m
DZ vrehglch

= tixdtof viste] B KR Kool A
oldt Aa(P<0.05)5 YreEh AL, Of8el K
A HTsol A= {93 Z4(P<0.05)5 vhetd
o, BRe] AR Kot 0489] kA HTg
oA = FYg zpolE HolA] groti(Fig. 8).
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Fig. 8. Effects of acupuncture at acupoint Kls,
Ko, HTs, HT3 on plasma norepinephrine
concentration in rat. Results are shown
as meantS.E. Acupuncturing, maintain
and interval times were 6 times, 100
seconds and 150 seconds respectively. *,
represents significant difference compar-
ed with control(P<0.05).
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