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pressure ; PVP) 1% A FH (inter—contraction
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B E AT RS EE RN 2% T 3044 TR 4 S0 B
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(urodynamic parameters) ; %5 seg & £ 4g(isometric contraction)ip| £ & = &
$EF 2 PR el v wii4p B 39 ( Calponin ~ Tropomyosin) % nitrotyrosine -
bnd IR o BEFI AP RAI Y H(5 > DME - DM-Ea & DM-GTPAUZ % # 4 ch
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Diabetic bladder dysfunction (DBD) is a most common complication of diabetes
mellitus (DM), and is seen in 50-80% of diabetic patients. The mechanism involved
is still under debate and treatment options are limited. Recently many studies
implicated that oxidative stress contributes to the pathophysiology of many diseases,
and suggested that the oxidative damage of detrusor muscle cells may be a
contributory factor in DBD. The purpose of this study is to investigate whether Ea
treatment and green tea polyphenols (GTP) administration could increase the
antioxidant capabilities or protective effects in streptozotocin (STZ) induced diabetic
rats with DBD. Female Sprague-Dawley rats are dosed with STZ (65 mg/kg) or
vehicle and divided into four groups containing 8 animals each: Control (with
needling at Zusanli without electroacupuncture stimulation), STZ-induced DM,
DM-Ea (Ea is applied to bilateral Zusanli for 30 min every day following the induction
of DM) and DM with GTP oral administration (400 mg/kg/day) groups. Four weeks
after treatment, functional changes are assessed by cystometry and the bladder was
then removed for oxidative status (the levels of nitrotyrosine), isometric contractile
and molecular studies. The levels of expression of the actin regulatory protein
expression are determined by Western blotting.

Results showed that bladder weight, voiding volume, and bladder capacity
increased in the non-Ea, GTP treated and Ea-treated DM and groups. Peak voiding
pressure (PVP) and the intercontraction interval (ICl) increased in the non-Ea-DM
and GTP treated groups. However, in 4 wk Ea-treated DM groups, PVP and ICI were
showed no significantly different compared with the sham-treated control group.
Similar changes in the expression of the nitrotyrosine, CaP and Tm protein levels
were seen in the 4wk Ea-treated but not the GTP treated groups. Results suggested
that Ea at Zusanli acupoints more than the GTP administration should be considered
as alternative methods for improving hyperglycermic oxidative stress induced by
STZ in rats. We hope such a therapeutic technique has potential in clinical practice.



- PETRz P

ST dd AR AR AR FA VR AR TS R
(Diabetes mellitus, DM) e {7 5% & 3 4 » 35 5 $| 7 2025 # » 23 fe & DM 4
v %1% = i (Amos et al., 1997; Boyle et al, 2001) - %3 7 DM 513 ﬁﬂ'fﬁz']ﬁt:ﬁ:}?a v
30F 50% 1 s R o R R ST AR AR g R s Al
A e g £ X4 (impaired sensation) ~ £ fgid J i~ ek b (detrusor
overactivity) ~ # 5t (urinary frequency) ~ i A i< ﬁl‘” # (impaired detrusor
contractility)~ 2 # ~ € % ¥ /£ (urinary retention) - /i g % (urinary tract infection)
2 % %5l ek (Frimodt- Moller, 1978; Yoshimura et al., 2005; Rosen et al,
2008) - ¢ DM #rseps et 2 F e E o B P DB ROR Ao 318 B B IR
S A 2R 4 B PR R T RS SR L

FARE SO LEEF VRS AR n A S a A 2 s FRlY R
4 ’&.#&f?j@:},‘ﬁ@’?ﬂé:}fﬁ%mﬂ.}%@ﬂ}@#ﬂ ML o Yu EAFM o AERER (over
distension) #2k @ S ROS h& REH 4o PP G A2 7 LR (Yuetal,
2003) ; Bashay {r Carrier g R#& ¥  § T BAME LR 75 p R DL L R Fl2 -
PR P B B e PR e f A 4 A = Catalase-like activity p* & "% i< »
thiobarbituric acid reactive substances (s & 4 2 @ § it 12 i d) TEREF

o

H4e (2004); ¥ 3 AT HFR > - F 4§ & 3ps (n|tr|c oxidative synthase; NOS) 2%

superoxide anion g /R | BUFBL iR b mad hd RERFR I H I W
v oxidant-related stress i 4, i v RS T (Poladla % Bauer, 2005) o d 12+ 2%
Fopdn M eR 3 BT 0 e T-.'FﬁP TR MR B EARFOEEIT ST S D A
w¢m$ngm@ ' 7 it & DM & % f%@%mﬁ AR A E & kg

(Seghrouchni et al., 2002) o ]yt 2% i@ #m@.n] ek T LR SRR L F RN E TR
oo pitied §F CRA F keI E Rz F A o
P Rk b B O SRR R e Kk 0 R T R G R A s T IRTE B EE
mgkﬁaﬁ IR SR BRI R S T v@ﬂ’wuﬂw
BREA] SRR TR REF R AP NG AR YRR %R
¥ o {;.rcéri?w@ffu:zg%;; P Pl e AL A - BB LR FER AR =2
(Zusanli acquoints, ST36) R =& X & (77 & f|cd F= BEDH IS » 7 0% MR
Fuk n ehieds Fevd SAPBE Bed el R AR PP G 0T A 2 sk o e A
W PR R L R
Foho 42 b N TIEF R A RREF IR B F O ER A F
[ E FIROS chi fim A2 A 53 M % T4 T2 30 #4108 > #F %
KRR IR de R 4 0 ¥ 2 ¥ % i lipid peroxidation 3 2 (Zhao et al., 2000) Siu %
AtAp e N = 2 R 7 30 A 4E0T £ T 0 T 3 2 4 thioredoxin (£ do



ERRL T B 5%’-“,% hydrogen peroxide % hydroxyl radicals) 4 & » &> § v &
A e g T (2005) o d Fa P BB HO 0 R 0 AP AR IR 0 |
&ﬁ@?uéﬁ%“Wﬁﬁﬁiﬂﬁﬁ%éi&ﬁnﬁj#%%%ﬁ%@i&i“
T ABIEARM AT T 0 & 5 L E L BT SR AR B A RS N e —g“ °
IR L R A F fufﬁd A SR N Rk O B I G ]
FHEa e R R R RSk PR ARG AN LT ER  FLE-
B EE T o

THEIFIRETER ¥ H# 4c DM < E 48 p superoxide dismutase fr
glutathione m/};/i ~ B%“‘F’ M fEZ 4§ F AERKL 4 (Igarashi et al., 2007;
Wolfram et al., 2006) - ¢ % = 4| DM &7 Goto-Kakizaki ~ B e3d5% » » R % &2

27 RFEM DNA v V52T > § 5 #En?ffz iv # » jE{F:cd (lgarashietal.,

2007) - Chen * 4 = g » F e ds 4 Fp L 0L % kjée%*%&%ﬁﬁ’%ﬁﬁ 2k & i
F iv i 4 VR Fecd Substance-P # % chdd Sgf R FekiEE IR % (2004)0 A &
Sl R SECLERLIPSE CE IR W APE & 3 1 Tﬂmﬁ’ S P > P % superoxide
A A A= gdcE s F2E E ik '8 (Coyle etal., 2008) - 11} F2 5 BT
R AR LG (i i oy DM e VR4 2R A FEREALN G
PRaecdsahk » RIPmA AFFTERIFFERCEEE DM &5 T b e
AR LT IR R RAE i 4 o s 3 RS A ORI R
B 4 ?

Flt ﬂ\‘?ﬁ'%%‘iiﬁﬂ DEFRABHORE S DY FAEA LA R g At AL
B B gEeF RS R e T ki G R FROF L 2% ok
HRARE P FFEELZ 2 RDTEEHY QRFRF AT O Bl LT
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1. B4 &i2
(1). &2 STZ-HfpmHcs -

A BeE o ppl Wistar ~ v B (M€ 180~220 2 5) < v KL #Z§ 24 ] pF o>
rEg i1 bt streptozotocin (STZ » 65 mg/kg % *+ 0.1M citrate buffer » pH 4.5) > 3 p
640 o WER R > S AF < 2 300 moldl 4 FE T3 M AR > 4 (Daneshgari et al,
2006) > TF (TR K o
(2). P HEE § 42

TlprR o ? BB ANE KB R F Pl AP dorr g iz o
EZ 3 RENTRHBRTIRF hb o B iR Pt iE o BRI PERA 2 16 F
Ao b 3M16 i E o M- AR T MRSL T EE O TEEE FA Y 3mme V- 2



wmeM@»ﬁwm;w_}ama & RirRI Pl E (Grass > S88) i il 2
%% ® (Grass SIUSB) # 1 f£/+ ® (Grass® CCU1A) ﬁi%] IR flxw R 05
MA (E* BT 1knk T2 gilipirg et drg B 8 1R %r
VAR e B) 0 Tl % 100 Hz (Almeida and Duarte, 2008) » {1 % 30
2 BR8N
B s HEFIBFH 2
BEEPD P AI BRSNS AT Uk I A RadET AR AT
2P KIEAIE NG FER N 5 9824% S S 5 8493% W2FE E o
2K %Y 5 53.61% HEGCG: ¥ ¢h i AL ini K 5 Boge s 15 117 v Fen s £ (7
275 0.89%vs 2 %]) s 7 ¥ i phevts | 4z civ fRAd G % L@ B (E* o4k & MR A %] 5 100~
200 % 400ma/kg > § 3 A 3 X B AR X K
2. & &R Rl (Glucose tolerance test)
FHREGHES 18 [ FREF . B LRk NFIEINEC LA FHRET B
(2g/kgBW) » A ] a3 F 54T % (56010-~30~90~120 A48 > fk ® FREEL o

~3
“/

i b w8 (Roche, Germany) | @ s #E & o
3. BB R4 5 (cystometry) :

e e 3R (7 0 Rk B R T R T RS o VR 8K ox 3] A A AR % (urethane)
(ip., 1.2 9/KQ) » # 4 FrAs (638 7§ F 467 1L 3§ i 0 & 7 ORERIEE R AR A
A LR B IR o B v &QW;,HI_,PP;.& 7 B e f AVFRE S S RIBRE TR 4
B Bk 2 1L AR B ?s)r‘ CAITEREE A e R S Ay T B O~ les.Eﬁ: (PE50 ?)
— T ESER Y - T NRE N T B MR FL REREE &I & (Transonic,
T110R) iodfRik 2 01 efaiiig o Po— 3ok df g (PESO F ) — shd o7y o 38 » i ak
e ME T o fBE V- BEFZFEY o A HBRIIES EBEE (P23 ID;
Gould-Statham, U.S.A.) % ;& x§if (infors CH-043) > £+ & 2z~ & (Grass 7P1,
Cleveland, OH, U.S.A.) % # it :e4+ % (Biopac, MP35, Santa Babra, U.S.A.) :l:é':-'i%’?;'é
M & (intravesicular pressure) i Sl BT T G o AT Rk T ¥ AE T
10 &~ it > o BT 0 emlinr chig B SFsdEp R A LG BOR DRk > B ipek
NI (micturition cycles) 6k &% x £ (bladder capacity) ~ ¥k E i 14
(bladder compliance) % & * £t fi /& (Peak voiding pressure) (Daneshgari et al.,
2006) -

3. @ fprereq (detrusor muscle strip) fe3g= i ikl £ :

TP GRS S > RGBT ek > F TR R > T8 3x10mm g o K
R AT BRHET V- FATERLFREOR L R 7 10mlKrebs 3
ikihe sy B o(organ bath) p 1 95% 0,2 5% CO, & F " KiR e
S7TC-FI* A BRIl AR IMERS 5 209 THARTO0 ~ 4R FLEFUTF

()R i (field stimulation) @ £ Av i A B F T £ T4 d I E (Grass



S88 field stimulator) 2 2t fljEAg 5~ % 5 2~8 2 32 Hz 2§ (80V, 1 ms)» & =
Tl F 5 20 ) 0 g2 F'“‘mﬁﬁﬁ'?ﬁ.'.“m 5 3445 (2) 20uM Carbachol (¥ # 7] = £4
FOEA]) Rl efeiEiE 4 5 (3) 120 mM KCI Rl vk hfeigd o 3 b Eie Ao
w oo 7 MATE Krebs Bkl b = = o

4. v F-v A F-9 Tropomysoin ~ Caldesmon % Calponin 2R E R £

Ly urea 2 PR BHE (kg ¥ 2 17) 80 2 14000 rpm Hre 30 448
f6 AC)yH=FRE™ 8 Msmr ko FoglLE R (denature)s - 2 10000 rpm &t
w20 448 0 P~ ik 2 Bio-Rad  protein assay # #| (Bio-Rad Laboratories.
Hercules, CA.USA) % & T 8287 39 FRE {757 20ug 9 F &t i
o 12% %‘\ﬁ;;ﬁ_’i* (polyacrylamide) & A%} 5 e @ o gris > £ R P2 e F i
g (transfer) = PVDF (polyvinylidene difluoride membrane, PerkinElmer Life
Sciences, INC) » #& & &  {& 2 e %% e (5% non-fat milk in 0.05% Tween 20 in
TBS buffer) 38 Ti&i745 L4 HFR ¥ 3 b o Sl P it Fv o
5. § i 2 i 45 %(Nitrotyrosine)i| £

Fv B IE A 0 ROS se#¥ @ A 4 i iv* (carbonylation) t iz 4 >
FARII* Zwmre § VT 04 g R 0 @ nitrotyrosin B E AR kR A Fod R T
reactive nitrogen species (RNS) p 4 Zsz# chifpik -

E b g2 9k 100mg/ml et Blde 2 75 Fed FOK fRREReG A 2 ‘?7%‘;&’3%?;‘,’5
(50mM Tris, pH 7.5, 5% Tiron) » #4825 it (L+_/J\w PiET) 18 0 4o~ SDS (B ¥
ERO1%) > BEEREA 4 S&EMT R0 T B R (denature)is > 14 10000 rpm
oo 20 44 (4C) > B~ j ik Bio-Rad protein assay # # (Bio-Rad
Laboratories. Hercules, CA. USA) % & 2 £z v HTE AL 7 P~ 3 20 ug
v R el FiR s 12% F it (polyacrylamide) T AW e ¢ A dis > B9

2 -9 F e (transfer) & PVDF (polyvinylidene difluoride membrane,
PerkinElmer Life Sciences, INC) » ## & 2 & {4 12 R dr % e/ (5% non-fat milk in
0.05% Tween 20 in TBS buffer) & 37 CT:i&7 45 245> £ F 1 * 7 = Sl
RT3 de (R&F VRS _m:}g £ ; oxidative stress makers) :

if 2] Nitrotyrosine %% blocking & & & » #& ¥ @& * f# 1000 % anti-
nitrotyrosine A~ s & ACTEFIRRRT F &0 £ @& * - 5000 & o siaad
(anti-mouse peroxidase-labeled antibody; Senta Cruz) &7 4°C* 1/ pBFeng f &
& - B fé @ * ECL reagents (PerkinElmer Life Sciences, INC) £ PVDF membrane
FOR o b ko 47k (Fujifilm USA Inc, LAS-3000) 4 #7 band =% & (Juan et
al., 2008) -

6. #dpiuit @ P S Ecdyp it * Student'st-test B & B L R P @] > 0.05
HHRSTHFLE -
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Fig 1 sdedr b~ S Y LB S S F 05 5B fup ~ B4k £(A) 4 £(B)

2R RE(C)R S o % B 5 B4 chi g2 A £ 4 %) 5 100mg/kg BW (GT100) ~ 200mg/
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Fig2: ®Fm&Ex#a 18 | i 7o e =< 2% (Glucose tolerance test) » 12 ¢
B NS L3 AR5 2gkgBW) A u AL FEMESE E90-30-90
120180 # 45 d &= F% e > F 02§ 5 o 4 (Roche, Germany) Bl @ i #& @ o
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Fig 3: 24 & % F 5 P-4 S Ffop « 8L e jeigdn M1 30 Tropomyosin (A) ~
Calponin (B) % § iz 1k &+ nitrotyrosine (C) % & 2 M E PF F % 2 5 5P oh
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(GT400) - % % 3 34 Fip (DM) 8 =0 Calponin(B) % nitrotyrosine(C) s 3L E & & ¥
W) 3 4 (P<0.05) > & & & chik % 5 P-F (GT400)# Calponin % nitrotyrosine
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