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THH, F& U UBEMBHECEED 2 M aEWE T
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and off at 19:00) I CHE L, HHWCHK, EAEI
wic.

2. BEMEDIER

F v MY P S E X — L 50mg/kg  IEFEN
B5 L, BREENCTRFEHME2R 3em IR L, B
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PR LI 248 L. —Ji o delimd e T &
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i L, HJ37 v 7 (Nihon Kohden, Tokyo,
Japan) T-%E =% —H4lE L, PowerLab/8s v A7 &
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HoK®s X OMelg Y, BEIHEME S & 270, KB DS
Bfrb a1k
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60 kot & AT, IEHERM (1 5H) %17
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B R JE & # X % negative eye wipe test IZ X D 72
L, BoOBASEOMNE TR THEZ 35 X
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Before acetic acid
infusion or saline

After acetic acid
infusion or saline

infusion infusion
A. Cystometry Cystometry I Cystometry ]

B. Cystometry [ Acetic acid infusion_|

C. Cystometry

D. Cystometry Acetic acid infusion_|

{

Capsaicin desensitization 8 or
9 days before Cystometry

Cystometry I Cystometry ]

Sacral acupuncture
stimulation (1min)

Cystometry I Cystometry ]

Sacral acupuncture
stimulation (1min)

Cystometry I Cystometry ]

Sacral acupuncture
stimulation (1min)

Fig. 1. Schematic diagram of the experiment protocol. (A) Rats with bladder overactivity induced by acetic acid, (B) those

treated with sacral acupuncture stimulation after induction of bladder overactivity by acetic acid (acupuncture stimulation

rats), (C) non-acetic acid infusion rats and (D) those treated with sacral acupuncture stimulation after capsaicin-desensitization

(capsaicin-desensitized rats).

cmH,0
@ Intercontraction interval

@ Micturition pressure

B

@ Threshold pressure min

Bladder Pressure

0

(2 Basal pressure

Fig. 2. The analysis parameters on cystometrograms.
@ intercontraction interval (ICI), @ basal pressure (BP), 3
threshold pressure (TP) and @ micturition pressure (MP).
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Fig. 2 B HERIE O 3¢l 27 U 7. BEMEER R
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fibE (min), 1 BEIOPEROF TR S ECEENAEZ
R (ecmH,0), HRRANE 2 % E AT O BEE N
K2 RBMEE (emH,0), HERIFORKR D &
e i KBEENHE (emH,0) & L7z,

6. #RlIEAE

T2 4 ) VAEBE A 0.3mm, X 30mm
DA I TEE (S3 8D il T 5%
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W 1 5T - e

7. REHEENT

FERS R 2 PIOE - PEERE TR U, BaEHIRAT
(¥ One-way factorial ANOVA I X OF Tukey HSD
test Z MV, HRIKHAES5% & L.

. &% 8

1. SRFRETILZ v PEIUHERIESZEZ v
([C3x19 B IUE SRR DR

Table 1 BEBEPIERIE IR T H KN T A — &2 D
AL AR U, BERRIC X 2 R 2600 (WERETE AHT)
DA TX, BURGBIERE, BIRFEFEERHAE, M
JRIEFE FEHAE D 3 BEMICH B 72213 780y o T, Fig.
3TV A RED A Te RN FE IR 2275 U 7. R
FHIEHE CTURER AR, PR ECA Lic
(Table 1 ; BEF&HE ARG vs BERETE AR, P = 0.006).
Z U CHER IR 0 A 3 7 il A AR B K DA T
Fifi 3 % ke U7c (BERR T AR vs 2R BEAEE KT
A, P =0.004). HRFEFERBE CIIHERT AR
O PR IR BRI AR I N TR R L
(BB AHT vs MEMETE AR, P = 0.003). HRiIFEL
BERBERBYIAL N ) (BEFETE AR vs Sk
FlEEE, P =0.072), PeRERRAEE L. HIKIE
FIEBIE TR AE KT X A BN ERNE 2 fr
W, BB AT ol A, HERMRIE 162 £
1.9min 705 19.3 £ 1.8min ~ LR L7y, HE/xs
BALTIXTeh - Te (B AKE AR vs BRI,




28 HREIRESRKEE 25

Table 1. Changes in cystometric parameters in the four group of rats. (A) Rats with bladder overactivity induced by acetic acid,
(B) those treated with sacral acupuncture stimulation after induction of bladder overactivity by acetic acid (acupuncture
stimulation rats), (C) non-acetic acid infusion rats and (D) those treated with sacral acupuncture stimulation after capsaicin-
desensitization (capsaicin-desensitized rats).

Groups Phases l(?l BP TP MP
(min) (cmH,0) (cmH,0) (cmH,0)

Bofore acetioadd  14.41.4 8411 22139 453+47

A (n=) Aferecctoadd  go+13**  167+23 * 248+22 46.2+4.0
Aiter saine 78+11 11 134%25 20.1+2.1 451+44

Before acetioadd 15717 72414 180%14 33.1+30

B. (n=8) Afercefioadd 97491 ** 149421 * 21130 424+33
After acupuncture 10.7£1.7 125+2.1 19540 41250

Before acetioacd  16.3%1.5 6.6+1.3 17324 35.1+20

C. (n=8)  Aersane 162419 7612 17.0+28 388+25
After scupuncture 19.31.8 7.2+14 15420 349421

Before soetieacd  16.8+2.3 83+27 206+3.6 43.8+6.2

D. (n=4) Aftereeetioacd 174429 85+24 16.4+28 41.3+36
After acupuncture 16,724 7.2+22 212+72 46.8+34

Cystometric parameters shown as mean * SE. "P<0.05, *P<0.01: Before acetic acid infusion vs After acetic acid infusion.

"P<0.01: Before acetic acid infusion vs After saline infusion.

(cmH,0)
60 ]
40 ™
A. —] WWMM MMMLWM
20
5m|n
0—
(cmH,0) Sacral acupuncture stimulation
60 ]
40 T
20
0— 5m|n
(cmH,0) Sacral acupuncture stimulation
60 7] k=
C. 40 7
20 T
0— 5min
(gSH_O Sacral acupuncture stimulation
D 40 = E’"‘:I
20 T
00— 5m|n

Fig. 3. Typical cystometric findings in a rat with bladder overactivity induced by acetic acid (A), those in a rat treated with
acupuncture stimulation after the induction of bladder overactivity by acetic acid before and after sacral acupuncture
stimulation (B), those in a non-acetic acid infusion rat before and after sacral acupuncture stimulation (C) and those in a rat

treated with sacral acupuncture stimulation with capsaicin-desensitization either before or after sacral stimulation (D).

P = 0.445). BN ENE 2 fi e & & ABRB A (BefRTE

IOV T, MO FfEAIC X  BURFE AR vs BB ANKIEAR, P =0212), BFIRFHHE
FRE (BERRTEAHT vs BEFBIE AR, P =0.024) L8 B (BRI AR vs RIS, P=014D &3
R E T DR (BERRTE AT vs BERETE AR, P = 0.022) CHBREZADRIRL Rote. HIRIESFEHBRET

CRWTHER EARR G RIH (Table 1), £0
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BEIRBRMEE 3 X O KIBEENEIC > \W» Tk A B 7 %
Lz b inh - 1.

2. 7B AL UBEBET v MIHT DIWUEERHER
BOHR

BT A vV BURIEREE I B\ T, BEE o Frfi i
A X b BERREIFE O ZALIZ A D I ish - 1z (Table 1,
Fig. 3). X bz, SHPIFHHETE CoHRR R S 2
Ao te. Fio, KEEE, PERBIME, &K
BEEAHE S DWW T 2 kT A B v ish - 7.

L. = =

AL R NT, BEROBMATEAC X - THER
IhiHRETATIE, ThETOWREY LK
CABESRPRMERBO BN A D . S, A
ZEER T, HBFARBMRETANHETLL TS
CEERBTHRERTHD. LD 5 2T, BEEHIRE
IZ & B BUR A U, BALE O BRI T,
APEEIE KT X 2 BRI b & Bl PR e B 2
LEEEThHoeDITH LT, HIRFBRERIETIX
PERMREIERE Lic, S5, MEROBENWIEALR
T\ 7 v + T, Al SR o Be IR kR
EETZ2L00, FEREAATEH o, Ok
BX 0 EEERIC X > TIBFE S LI RO PRI i ik ikt
LT, AlEEaRmasmslrncEl 32 2 ik -
THRFIFROIEEDN A Db D L& 2 bh, HR
FHLEVRETRLOPZEIRENTHSH EHE 2
bite, ERXEE FOEWRF v N il 58 i
ATV, HERFEIFRA~OH BB biX A b I inds o 12
TERBMELTED Y, ARV Th RED
FERBED NI &0 D b ARFFFERE R O Z 4 M: 2R
LTWbEEZLRS.

ATHA VI v FERTR, Zhiexd
LZBREN AN =0 4 FZEME (TRPVD) TH 5.
EREDO N = a1 a5 5 EBURIEETFIER S
BN, ST 2 EENMETL, X5
CEEEDO =4 FE53 25 L CRffEoZEN
X 9. B W T TRPVT (33RO fife
BHE L RBLLTW B P TR b O MR R IR,
Tk X OSF BB oML, I HITIXRE
FRELHEETHZERWL P CIRA TV P
NTHAVETABEERITS EH TV A4 v RN C
MAEDOBURIEL R Z 0, EEROBEMNTE A X % 8
RE#EFRET, G- SR X - THPERRE
FROIEENZ ST 5T, —Ti, H 74+ VHi
QLB % AT > TWIe W R BB HEE T, g
FBBRCPERBROIEREN A DT, 2D Z L b,

PEIRIEFR O IESR L, MERFAFIC L HIEM LI huic C
FRHED ROMERE BT KT LT, Al S s ik o il
RERLICICDTHDH EZ 2RI, b, &
T A v VR CREMEDBURIEIZ X - T, SRl
WEh R DMEE S g\ T b i BEIR [BIBE 0 A & I IE K
DHE LRI s el b I b, Lal, C
MG B HBUIRIEFB R T VT, lE
HWHRA BT X BRI OB EIREEN R D R
NoteZ EnD, BT LS CHERMETERIED A EN
PRFIHED R ICEERE O o K b o Tk /e, RoMa
TR X 5 HIR OF NSRRI R AR A4 T
Xt EELZON. EDZ Enb, g s
B h 791 v v R CHRHEAE A L SR k)
L CHEREIRE 2 R X 8 5 Wl REVE DVRIB X Lt

o TR AR k3 B SR oo FEBER B AR 1
BWOKEE FToORENE S fibhTEl. LaL,
WREHIC X BB 1 DIREEIHT 5 2 0B 2
bh, BB FCTOEBRIALEL IS, BA™ 12
W T T, EWT v b &R Tl ek g o 2
FRFELTWER, ThETHEFOREET LT
OBFHIfTHRTE BT, £ 5 L iitind A
BOEHRIAKENEEZLOND.

1B 70 BROBRR s 1 A B Rk 3 e B i
7 B AP RE AR G A T A A il AS AT APREA LT
Wb EEZBRTWS WY 5 CIEIN IR IR
ZF TR N 7R R 3 DG LI BE o C a3 R il
DBELTWA EEXBRTWS Y. C At
BENE R b AR L, B ERRIC R WTEAI RS
HMEEWEN S EIERZAUREN LT CHE
P 2 S 2 BT N TE B IEE I o0 R i B 5 L
WA TTREMEDVRIB I LT\ 5 Y. @SB o
R A FEEIT SR I I\~ T, ARBFSE T TR
BREIKT v bBHCDR, TOREHFELTC
FRAEZ A U 7R OME S AR BB I FR L, B
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AR D AIBEEE IR PRGOS A S, RO i B R
DODEEZIH LI LR X B30 THSH ERELT
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The Effects of Sacral Acupuncture on Acetic Acid-induced Bladder Overactivity

in Rats

Kokoro Hino

Department of Clinical Acupuncture and Moxibustion, Meiji University of Integrative Medicine

ABSTRACT

Objectives: This study investigated the effects of sacral acupuncture on bladder overactivity induced by
acetic acid in conscious rats.

Methods: A total of 28 female Sprague-Dawley rats weighing 200 to 270 g were used in the present study.
Animals were divided into 4 groups such as: A) Rats with bladder overactivity induced by acetic acid; B) those
treated with sacral acupuncture stimulation after the induction of bladder overactivity by acetic acid
(acupuncture stimulation rats); C) non-acetic acid infusion rats; and D) those treated with sacral acupuncture
stimulation after capsaicin-desensitization (capsaicin-desensitized rats). Four or five days after polyethylene
catheter implantation into the bladder, cystometry (CMGs) was performed without anesthesia. After obtaining
base line CMG values with saline infusion, 0.25% acetic acid was infused constantly at the same infusion rate
for 60 min. The following variables such as the intercontraction interval (ICI), basal pressure (BP), threshold
pressure (TP) and micturition pressure (MP) were measured.

Results: In control rats and acupuncture stimulation rats, ICI after induction of bladder overactivity by
acetic acid was significantly decreased compared with the baseline, from 14.4+1.4 min to 8.2+1.3 min and from
15.7+1.7 min to 7.7+1.1 min, respectively. In acupuncture stimulation rats, ICI recovered from 7.7+1.1 min to
10.7+1.7 min by the sacral acupuncture stimulation. After recovery, ICI was not significantly shorter than that
before acetic acid infusion. In non-acetic acid infusion rats, ICI after acupuncture increased from 16.2+1.9 min
to 19.3+1.8 min, which did not reach a significant level. In capsaicin-desensitized rats, ICI did not decrease
after induction bladder overactivity by acetic acid. Furthermore, there were no significant differences in ICI
after sacral acupuncture stimulation.

Conclusions: Sacral acupuncture might contribute to improving bladder overactivity induced by acetic

acid through inhibition of capsaicin-sensitive C-fiber activation.



