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Effects of hyperbaric oxygen combined electroacupuncture on bladder function in SD rats after spinal cord injury

Wang Xiaohong ,Shao Bin s Huang Liqun
(Department of Rehabilitation and Physiotherapy .Wuhan General Hospital of Guangzhou Military Region .
Wuhan , Hubei 430070, China)

Abstract: Objective To study the effects of hyperbaric oxygen(HBO) combined electroacupuncture on the bladder function in
SD rats after spinal cord injury(SCD). Methods 60 SD rats were randomized into 3 groups:control group(n=20), HBO group(n=
20) and HBO combined electroacupuncture group(n=20). All rats were constructed the SCI model by adopting Allen's heavy drop-
ping method,in which none of treatment was given to the control group,while the other two groups accepted the HBO therapy or
HBO combined electroacupuncture once per day after 12 h of establishing model. Rats in various groups were performed the urody-
namic examination under urethane anesthesia at 24 h,3,7,14 d after operation and then killed. Expression of neuronal nitric oxide
synthase(nNOS) and the urodynamic indexes were observed. Results In each time point,the nNOS expression in the tissues of spi-
nal cord and bladder in the HBO combined electro acupuncture group and the HBO group were significantly higher than that in the
control group.and the nNOS expression in the HBO combined electroacupuncture group was obviously higher than that in the HBO
group. The urodynamic results showed that the HBO combined electroacupuncture group was significantly superior to the HBO
group and the control group(P<C0. 05). Conclusion HBO combined electroacupuncture could protect the neuron cells and improve
the bladder function greatly after SCI in rats.

Key words: hyperbaric oxygenationoxygen;electroacupuncture;spinal cord injuryinjuries; neuronal nitric oxide synthase;urody-

namics

HBESL 3 (spinal cord injury, SCD Al 5|2~ JR #% Hl IR 2 g
e 5 o 20 T J ) 7™ e T 2 BP0 M R R e 18
FEW L W PR TR IR S R R AR AT SCLIE 2 ik 1
JE SR YT M 20 IR R I 1 ML A o R T A L LT RE A PIL TR e TR
ST LA i 22 40 L AR O i 0 2 A AR L AT A A B
TE A HE DR B 5 BT AT DL aof 22 3R 4T 48 2% R e SCT ) A
JE S BCE G I R RET S TR IO R I PR S R i S R A A
3 SCI 5 HE bR 2 6 77 101 HL A MURR 97 5% ) AR SO B 7 WA T 8
LA G B EHIR YT M SCTE KBRS IDE 2B 152 W, AT A9 I R TR
J7 SCI Ji5 #i 22 Y5 I e 3 43— 1) S B A 30
1 #R5FZ®
L1 Bk S2m gl ol i@ R EPE SD KL 60 H (R 4~6
JAD AR i 250~350 gL FBEHLECT R4 3 4L X R4
JE AL RN R RS A A AL (S A AR 4D Bl 20 441
Fie F ARG AR B S48 24 h,3 4.7 d 14 d A, 415 H, 52

56 3y pi T 7 DR R B B A S T SR AR A R A
20~23 C M LEN 5020 ~60% K RAEZE M B i &K,
1.2 Jiik

L2.1 LR sh BRI 4 R AT Allen's T 94 € 5 1 K
BRSCT AR, BRI B BT I+ 45 T 10 007K & Sl E Vi T 4% 4
ml/keg N7 N TS RRIEE L A% J5 TR 7 40 B A ) 2 K RUH 3B
KLU T b B HARAN 0.5 cm 9 BITE KW XK. 1EHR
SCIX. ¥ ARREETERE L, LA T 5O & E S
FUE KL 3 em, B AEG AE T o ) JTT 0048 B /DN 00 M B
R TN OUI A A o 52 4 168 R RS L TS & 50 g/em® B9
Allen’s 544 i 1 45005 5 8 - K B0 00 Bt 300 1ol 4 P 4 3
J I 2 2 2 4 0 O U IR 95 R W A T L AR AR E IR
Bf. REHTHEREEEHWPIER. A KRYEZ
Allen's 4y fif o 15 i 1 SCUALRL. 3 BTN )5 12 h #2 A ) 24
B4 ARG ST - Hovh b SRR 12 AL AT IR T o R R LA 4%
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2 AARYT A A R A S e TR AR AR YT .

1.2.2 SEERT mEAARSGAEHEFHRRTAE12h
HEAE S A A VERE 10 min . AR 4 UMK K F 95 %, 20 min
WM NN E 2 0. 25 MPa, 7E7 5 T 4% 8 60 min, H 8] ] 4l 4
WX 10 min, 45 B8 45 05 7E 20 min N &) B R L 45 000R
7. REABITER 1R,

1.2.3 WAERRYT  SSE AR T & ESIRIT 5 TG B
WRIT AR S MR 4~6 VLB 4 Hz, % 3 20
Hz, {4+ 20 min, K 13K, B SE R 7 3500 KMk, 3 o
R 1,C 5 Ty BRgE a5 0] B 5 mm; B A7 7, Ly i
TS HA 6 mm; = FI3C /S5 M BRAR E B 10 mm, B il 5
mm,

1.2.4 R fEmas KEAIETE)S, %L 25 % B h0H
i 1.0 g/kg I s SRR BT, 30 min J5 £ JRIE I A 3 B i R
BRE B REBAMEEN, EERA 30 C. MRS SE
Fe b 5, FH S A bl b B DG P PR RS . = — g 5
SR I — I R B Oy AL B S ) AR s A B R,
L 0.2 mL/min 1% 5 B2 il J55 e P9 98 3 % 3R AR B K R
FEUEHE SR B A5 0k 7K I HE SR 8, DA 1 mL {3 S5 2 il i 5% b
PIERAR IR o LRI 3 TR . % IDE I 4 6 A iy I e 25 o O 3 3k
JE XV IRDD CHE PR o2 BR A% PRt O DB 25 i — HEJR 1) JHE IR
WA R RHERE .

1.2.5 M Al7EsE S 24 h,3.7.14 d b FE KR, 4b%E
IR BR 58 B IR VA Bl 0 2 A T A S T M 5 0 IO o0 IO R T
KA KERBBEABERZGAT 4% 02 T RS R4k st
TE S WE 1 58 WU IS 32 4506 1 BE Sk 0 3 mm B 0 3 mm 1)
HREA L, KR R AR AS i A W E T . B A 4 C UK
W . CEEE KA IR R KR A Sk 5 pm,
R 5 pm £ —ik,

1.2.6 &/ —4H LA 48 (Neuronal nitric oxide synthase,
nNOS) LXMW WA GENE TECH 24 w) P 20 B 5 e/ Bl
FHTY A 98 20 AR & B0 A5 R AT A Y B T 65 CHtA .
HEA 2 h, B Z Kk, PBS(pH 7. 4) wh %k 3 K. &K 5 min; 5
FE#UEE e K A Na2EDTA(pH 9.0), 2% AR
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dEAREBE . B ETRRROR . ZEINE . 35
TEG PR S min, R 5K 3 FBUE DR T S AR K.
10 min J5 BR B AW, AR . 1 A 300 38 S 1L SR
FTWF 10 min, DIRL KT N B A ALY . PBS(pH 7. 4)
YL 3 W, B IR 5 ming A% PBS WA —HUiK 1+ 100 W
B BmIRUI T IMA 50 pL B, 4 C il % PBS ik 3 1R, 15
K 5 min; | 2 PBS W, &5 U1 F i 50~100 pL A & (Chem-
MateTMEnVision+/HRP) . it T & 45 min; PBS #fist 3
WA 3 mins % PBS . 5K U1 R 50 ~100 oL 557 & i
#l i DABA® . i FIHHE 5 min, BMEEHEA; B OEE
Ja - FRVEK B SR AK M TRAR R Z Y 0. 108 MR 41k - F R K
ik PBS Wk W 5 V) 283 BB BE 2B (7096 ~10020) B K T
e, ZHRE BT rh MR R T 5 T PBS AR — P AR 1 xR
o 5 AL B (<4000 TR 5 FH 1 40 Mg A, B AE 5K U0 R BE AL AR s 10
AN B AL B PR A

1.3 Siitspab B B SPSSI13. 0 48 it % i k47 45+ 43 #r
St B s 3 47 1FE 25 M K 55 (One-Sample Kolmogorov-Smirnov
Test) , ¥ L 1E S PERG I I T i BOR MR R 7+ R, %
HEAT WG R 3R J5 22 03 A FEEAT PSS RE AR ¢ R 30 R B R R 7
25311 (One-Way ANOVA) 4 [5] 5 W HL £ T Tukey . LA
P<0.05 AEFAHGITFE L,

2 % R

2.1 nNOSTEH#E X FEMAL P RRE TR0 A A B3
W | H S 5 5 PR BT A B I IR A R I Rk
CEF 2 [ 1) B 20 0 B0 S 40 B 5T 1A s 2 (8 g 60 900 5 f0 3 20
g R WoR AEA AT A 5 b i 2 e 45 G A BF 4 nNOS [
P 200 i 32 35 1 5 T 0 IR 4 (P<<0. 01) . &% 4 v 4 25 9 BH 1k 40 i
B S T R R A (P<<0.05), iLFk 1.

2.2 JRIENIIFST R AR R 0 B S R R
MR GHH ARSI I FIBARTEARG 24 h . R TS
B L (P>0.05) KRG 3 d XL F, & EAH RS G B a
TR LB J) 2 d AR MO0 T 0 BR AL 22 A e it R B (P <
0.05) s RJ5 7.14 d, 245G W EHH M IR i 3l J1 8 n W) AL T &
FEAAL L 22 57 Ge i 5 L (P<<0..05) . L3k 2,

F1 nNOS EEB R FHARPHAMEAMENRIE(TLs, 1)
Rk i PR AL AP £ R
ENELRD]
it BE 21 A 445 g4 it BE 41 R R i

24 h 21.18+2.19 36.21£9.71" 39.28+8.20" % 3.234+0.78 3.5440. 26" 3.974+0.06* 7
3d 30.36+3.15 43,7548, 14~ 48.5143.19* 7 12.0542.47 21.49+3.52~ 23.1241.78* %
7d 17.12+3.07 31.2342.96* 37.47£5.37" % 15.20+2.15 28.3743.21* 31.98+5.76* %
14 d 14.82+1.92 32.07£2.76" 35.34£5.48" % 9.2743.20 22.3445.87" 32.9143.57" %

“ 2 P<<0.01, 5% BRA L #K: 7 . P<<0. 05, 5 R EEA K.

x2 EHERRNFENZ I (TLs)

205 JBs e 25 it (mL) HEJR i (mL) 5% A% PR ik (mL) B KHER JE (em H, 0) HEPR R ()
it B 4

24 h 1.3940.27 1.18=£0. 34 0.2740.05 44.31%4.75 81.51£3.12

3d 0.854+0.59 0.81+0.55 0.034+0.06 37.54+7.32 96.23+5. 24

7d 1.9840. 34 1.7240. 66 0.16+0. 25 25.2144.85 94.8949.61
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gk 2 FHRBENZWHE M (L)
215 5% e %5 B (mL) HEJR & (mL) % 4% IR (mL) B KRR JE (em Ho O) HEPR R0
14 d 2.34%0.71 2.1540.93 0.08+0. 28 25.49%+5. 26 95.44=+3.16
A
24 h 1.40+0. 37 1.12+0.76 0.28+0.07 46.54+3.0 81.76+2.18
3d 1.3740. 24~ 1.04+0.78" 0.02+0.52* 41.23+6.89" 97.85+7.32"
7d 2.76+1.13* 2.69+0.94* 0.0740.71" 48.31%3.69" 96.4448.31*
14 d 3.48+0.85%* 3.4340.96"* 0.04%0.32** 52.21£5.79" 98.27F£4.72"
A H gl
24 h 1.3940.41 1.16+0.57 0.30%0.02 43.874+4. 46 80. 6543, 45
3d 1.56+0.67* 1.28+0.45" 0.02%0.46" 42.58+3.76" 97.224+9.64"
7d 3.05+1.76* %% 2.95+1.34" " 0.044+0.72 # 51.0445. 87 # 98.01£7.59 #
14 d 4,094+1.02* %% 4,06+0.73" " 0.02+0. 41 # 56.69+5,22* 7 98.7349.71 #

" P<C0.05, " " P<{0.01, X MR L HL: *  P<<0. 05, 5 B4 LA

3 it it

r 4 il B IR A A SRR L b A3 96 T 51 S 1 R T R
B A5 PR Sk ol 2 U B B B S SCT R L4 e =2 — .
25 PR PR IV 5| A 7 T AR I R AR B R OB DR PN T R -
PR T B R T R AR M e T R A .
1987~1988 4F, v [ J3¢ &2 BFF 7% w0 % J3 1Ly it 7% J5 B SCT 8 K
RFEFET MY 374 Bl i AT PR A, K U 3508 (5 AE A A 40%
L.

= P AT 9 2 B A 2038 TR A LUK 2 A ol 22 T B
KSR PR ERER. dF— &L 4A (nitric oxide, NO) 1)
Pl TR AR B BRI 3 B 5 A T — SR 1k LA i (nitric
oxide synthase, NOS) K H: [ fif 7= ) i) & & (8] 42 T it NO 1748
. NOS BAPEM & 25 4 )32 434 T 15 e S R 8 4147, NO J8 it
NO-cGMP {55 3k A2 7 5K T IR 8% 1 AL, R AR IE 5 HE JR 1 19 JR
TH R AR I R0 B A L HE PR 2 AE A R . BEBR
nNOS 5 [ 1 /1 BB IDE-FR 18 35 29 WL 2h BE 2K L, A HE JR R AE L SR
IS REIR TP L U T I S DR UL I R S SF 9 L P R R
26390 T A i WA ST R DA 6 3 DR L% R T o L B B A S
FF ORI AE SN L S BOHE PR B AR L 1R PN F S A AT IR T
SCI & A BB I 38 FR L % 85 I 350 F- 38 LA nNOS 2835 38 i, A
T B0 R BRUHE TR o R 5w HE TR T AT DL AR kB 005 )5
P14 A 2 20 L 2 T AR S R A E O R R B AL RE
2 28/ SCT K BlM 4 oo 40 M8 1= W R I L 38 RE i3 SCT R R
M B A Dy BE B AT M 2 PR 4T

PN W p e S I o N S [ = o= A = & e
B2 nNOS FH P 40 g 22 35 2 0% T X BR AL (P<<0. 01) , 45 & B &
219 B P 4 L 0 3 v T R R AR 4L (P<C0. 05) 5 R 7,14 d,
S A E AL IR T B F AR AR B T e R R A B RE S
2R L (P<C0.05) , Ut B 3 FE 40 2B £ TR YT BB RE Bl SCT K
SUPR I 211 F7 2 4R b o ELA 55 6 8 S 0% I 4 2 v R0 it 2368 T 174
A RS BERCE N O . BT LAAS B 95 AR TR RS AT A A A
TRYT SCI G w48 U5 1 105 I RE A5 B8 4 #th 5 38 SCT S K BRI 195 I
TRE . FALH R AR : (1) /5 K S0 BE WY 5 3 461 403 B 41 4L
K VR R PR B U K L R A b2 A AR S
AT AT A TR R R R R B R A T B R A T A T 4

P ot 222 0 A0 N e L Sk SRR S AT B W 4K T O 22 5 A Y
20 S G T A S A0 . TE 2 AR B ST TG B e B A 2 T R
() BRIl SCT H g R L by B8 Bk 32 458 L BB ik (I A
7O A LA SCIJR) B 4H 21 114 M0 VR (3078 B » 3L RE A2 JE I 4 VR Ot
2y A SCT B AL 14 7K M 11 Jib 19 38 B HG 2% - TP ) 1
BELR R PEBGI AT s S SR R S AR 200 = &R
13 /0 BB % - BB E IR T A8 2 AOHL D00 e T ) e 5 A S R
B B I AR G HE I b A 51 B M HE R 5 B T X
A 1.2 BEBEON A A Y S IRk 22 21 4t T PROE 1A 4 29 WL
20 5 T 68 155 1D 75 42k 09 A ol A HE IR U8 [ R BRI T B A O
B b e A4 14 410 IO 98 S I A AR - DATRT 4 s R AR RE T L B
2k SCLL Xt wr A2 i 6 Bt SCIE sz —=1 . ()
A S 36 B 2 WL T S A BT IR T T nNOS 35k 2 35
T {5 980 RE i 222 3o JBT 5 BRI AN 8 B I DR T £ e A ol
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