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Abstract

Acupuncture has been usad to treat various diseases in China for over 2000
years, and it has been known that simulation of different acupoints could cure the
iliness of different organs. However, due to the lack of a convincing evidence and a
sound scientific basis, it has not been well accepted by the generd public, nor possible
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to make much progress in this fidd. Therefore, the am of this Sudy isto invedigae
the effects of dectroacupuncture (EA) amulation of mgor acupoints related to the
urinart systlem on the function of urinary bladder in both anesthetized and conscious
animas, to determine the optima simulaion parameters and to darify its posshble
neural mechanisms.

EA a three acupoints Hoku (Li-4), P angk uangyu (BL-28, L6-S1) and
Shentyu (BL-23, L2-L.3) was conducted with acombination of various frequencies (3,
30, and 200-300 Hz) with different intengties (10T, 20T and 40T; T isathreshold or
minimum current for skeletal muscle contraction) on the widtar rat for 10 min eech
time. A rhythmic contraction of the urinary bladder was induced by congtant infuson
of normd sdine in the urethane-anesthetized and conscious rats. The blood pressure
(BP), intravesca pressure (IVP), pevic nerve activity (PNA), and externd urethra
sphincter-dectromyogram (EUS-EMG) were recorded smultaneoudy. The voiding
threshold (VT), voided volume (VV), resdud volume (RV), voiding duration (VD)
and voiding efficiency (VE) were messured, andyzed and compared between those
from anesthetized and from conscious rats. The results showed: (1) the VT of the
conscious rats were three times bigger than thet of anesthetized ones, (2) the VE in
conscious rats was 100%, i.e, urine in bladder was totally voided each time, versus
73£7% in anesthetized ones, (3) in anesthetized rats, when Hoku was stimulated with
3Hz and 20T, the BP was devated (109+3.1% of control) and maintained a the pesk
during simulation; the micturition interval (M) was prolonged sgnificantly (51.4%)
in 5 min following EA darted, and recovered gradudly after cessation of simulation.
On the other hand, a the frequency of 30 Hz and 200 Hz with 20T, the BP wasraisd
to the pesk (131L.7£3.2 and 107.2+ 24 % of control respectively) withn 1 min,
however returned to control level immediatedy; and the M1 was not changed. (4) In
conscious rats, MI was significantly prolonged (7.6-24.1 %) following EA with 3Hz
dimulation of either P angk’ uangyu or Shentyu, however, a a frequency of 30 Hz
or 300Hz dimulaion, no efect was found; furthermore, (5) 3Hz dimulation a
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P angk’ uangryu could dso sgnificantly reduce the VD (5.8-22.4%), lower the mlVP
(8.7-12.9%) and increased the PNA (6.4-15.2%). Therefore, it is concluded that EA
with a low frequency and adequate intendty a an agopropriate acupoint can
ggnificantly improve the function of urinary bladder by prolongation of Ml and
incceexe of VE. The involved neurd mechaniams ae (1) activaion of
somato-sympathetic reflex to increase urine sorage by inhibition of detrusor muscle
contraction; (2) activation of both spinad and supraspind micturition centers to make
better coordination of the detrusor-gphinctor muscles activities by enhancement and
re-modulation of the micturiton reflex at the spinal level.

were dimulated and the In the anesthetized ras, pdvic efferent nerve activity
(PENA) ad in the conscious ras, the IVP and pdvic nerve activity (PNA) were
recorded Smultaneoudy. to andyze the dfference of the micturiton reflex between
the anesthetized and the conscious rats. According to the andyss of these parameters
before and after EA, we could know the effect of EA a different acupoints on the
micturition reflex. rais and the urine were totdly expulsive in the conscious rais when
the anesthetized rats were only 73+7%. When simulated a Hoku in the anesthetized
rats, the BP was rased to a pesk and maintained (109+3.1 % of control) during the
gimulaion of 3Hz, 20T and the BP recovered after the simulaion. The micturition
intervd (MI) was prolonged sgnificantly (51.4 %) in 5 minutes after the simulation
garted. On the other hand, the simulation of 30 and 200Hz, 20T caused the BP raised
to apesk (131.7£3.2 and 107.2+ 2.4 % of cortral) in 1 minute after the EA sarted but
fdlen down to the basdine quickly and there was no effect on the MI. In the
conscious rats, no mater a the P angk’ uang-yu or Shentyu, the M1 was prolonged
sgnificantly (7.6-24.1 %) after the 3Hz stimulation. However, there was no this effect
of 30 and 300Hz simulation. Furthermore, 3Hz simulation & the P ang-K' uang-yu
could dso sgnificantly reduced the VD (5.822.4%), lower the mIVP (8.7-12.9%)
and increased the PNA (6.4-15.2%0). Therefore our sudy showed tha 3Hz EA
dgimulation a Hoku, P ang-k’ uangyu and Shenryu dl could improve the function of
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the urinary bladder by sgnificantly prolong the Ml and increased the VE. Thee
effects may come from the somato-sympathetic reflex and the inhibition of the
pontine micturition center.

Keywords electroacupuncture, bladder, nerve activity, EMG
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Widar Rat 180-400

urehane  1.2gm/kg:2/3i.p., 1/3sc.

1.
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heparin, 501.U. PE-50
PE
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2mm

Li-4

0.5cm Trudine Indruments INC., U.SA.

5mm 5mm
Grass 38, U.SA. Grass SIU5SB, U.SA.
CCU1A, USA.
T 10T 20T 40T
30Hz 200Hz

paraffin oil paraffin pool
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Dow
Corning, cat.no. siladtic tubing 602-175, ID=0.76™", OD=1.65"", U.SA.
sodium pentobarbita, 35mg/kg, i.p.

70-75%
autoclave
3-5

Sanless Sted Guide 1D=2.15""
OD=2.76"" Smdl PartsINC., U.SA.
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2.
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Guide ID=215"", 0OD=2.76"", Smdl PatsINC.,, U.SA.
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3.
Tefloncoated Stainless Sed Wire OD=125"", A-M System INC,, U.SA.
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10mm Teflon-coated Sanless Sted Wire

15 dladtic tubing #602-135, ID=051"", OD=0.94™"
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U.SA.
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2 3
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World Precison Insrument 121 Window Discriminator, U.SA.
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BUSEMG PANA PENA
PNA 18 Ml mIVP
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0.22ml/min
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0.22mi/min 0.2ml/min
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1. L6-S1
1-1
3Hz MI
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1-3
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