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LM ETE KRR S BT M AHIRRF & BARZ OR824 D MBI SR 27, RN E R B RI;
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Abstract ; Objective To observe the effect of acupuncture at Jiaji acupoints combined with low — frequency electrical stimula-
tion on the expressions of autophagy related factors in T7 spinal cord injury rats, and to explore the mechanism of its effect on
bladder function. Methods Fifty female SD rats were randomly divided into blank group(K) ,sham operation group (J) , model
group(M) ,low frequency group(D) and low frequency combined acupuncture group(DZ) ,with 10 rats in each group. Group D
was treated with 50 Hz low — frequency electrical stimulation once a day,20 min for each time, lasting for 7 days after Allens blow
injury. In group DZ, 10 minutes after daily low — frequency electrical stimulation, Jiaji acupoints were directly needled. The
difference of maximum bladder volume before and after treatment was detected by urodynamic method. The autophagy of mito-
chondria in spinal cord was observed by transmission electron microscope. The expressions of LC3B and p62 were detected by
immunofluorescence assay. The expressions of nerve growth factor(NGF) and tysrosine kinase A( TrKA) were detected by immu-
nohistochemistry. The expressions of phosphatidylinositol 3 — kinase ( PI3K) signaling pathway related proteins, LC3B and p62
were detected by Western blotting. Results In group K and group J, the nucleus structure of the spinal cord was intact and the mi-
tochondrial morphology was normal. In group M,the nuclear membrane was unclear and mitochondria vacuole was accompanied
by autophagy. There was no difference in the morphology of nuclear membrane in group D, and vacuolated mitochondria were as-
sociated with autophagy. Compared with those in group M, there was no difference in nuclear membrane morphology or mitochon-
drial vacuole in group DZ,but there was no obvious autophagy. Compared with those in group K,there was no significant differ-
ence in the maximum bladder volume before treatment, maximum bladder volume after treatment , bladder volume difference before
and after treatment,the levels of NGF, TrKA , PI3K, phosphorylated protein kinase B( AKT) protein( p — AKT)/AKT, phosphoryl-
ated mammalian target of rapamycin(p — mTOR) mTOR,LC3B and p62 in group J(P >0.05). Compared with that in group J,
LC3B expression was significantly higher in group M in terms of maximum bladder volume before treatment, maximum bladder
volume after treatment,and the difference of bladder volume before and after treatment( P <0.01,P <0.05) ,the expressions of
NGF, TrKA,PI3K,P - AKT/AKT,p - mTOR/mTOR and p62 were significantly decreased (P <0.01). Compared with group M,
the maximum bladder volume and LC3B expression were significantly decreased in group D after treatment( P <0.01) ,the differ-
ence of bladder volume before and after treatment ,the expressions of NGF( P <0.05) ,TrKA(P <0.05) ,PI3K,p — AKT/AKT,
p — mTOR/mTOR and p62 were significantly increased (P <0.01). Compared with those in group M, the maximum bladder vol-
ume and LC3B expression in group DZ were significantly decreased after treatment( P <0. 01) ,the difference of bladder volume,
the expressions of NGF, TrKA, PI3K, P — AKT/AKT, p — mTOR/mTOR and p62 before and after treatment were significantly
up — regulated(P <0.01). There were no significant differences in maximum bladder volume, or the expressions of TrKA and
p — mTOR/mTOR before treatment between group DZ and group D(P <0. 05) ,but the maximum bladder volume and LC3B ex-
pression were significantly decreased after treatment( P <0. 01) ,and the difference of bladder volume, the expressions of NGF,
PI3K,p — AKT/AKT and p62 were significantly increased before and after treatment( P <0.01,P <0.05). Conclusion Acupunc-
ture at Jiaji acupoints combined with low — frequency electrical stimulation can promote the proliferation of NGF and its receptor
TrKA in spinal cord neurons, effectively inhibit the excessive autophagy reaction of nerve cells after spinal cord injury by regula-
ting the downstream PI3K/AKT/mTOR pathway, protect spinal neurons, and reconstruct the function of spinal autonomic nerve. It
can improve the bladder function during the shock period of spinal cord injury.
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AN REHT A A BGE AR 200 SCIR M T iz s oo AR &
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TS NGF i P54 #h 458 77 ] F ( brain — derived neurotro-
phic factor, BDNF) , 5 Jii 40 i Pt ph 28 35 I 1 ( glial cell — de-
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ST . M2 Allen” s 4T J5 A 45 T HEBR IR YT, SCI
J5 24 h,D 414532 50 Hz ARAHLRIBIR T 10 7 a2 3% 4 i
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GAPDH ,—#Hi/ Pl Bl LB RRAEY
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1.4.2 #4544t BATRBMEEREH LN AW/ NME, K
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1% A 1 h 5, B 5 L RE /K, 100% PR 2 x 15 min; 88
J& 50% Epon812 L HEF|F1E 2 h,100% Epon812 £ 51|17 75
s deJ5 100% Epon812 A3 5| HEZH 21k, 60 CIEH R A
72 h JE YR R 70 nm  MRERES Y (5, BT T LS
BELRLIARI5 B W/ IMATE Ao

143 gzt AR IS IS PR AR B, A 3% id 48,
A, FIRWFE 8 min, —$04 CHR, W HBUL IR, 7% R v
2 £h 2% i £F 7K ( Phosphate — Buffered Saline, PBS) ¥ 5 min x 3
Ko WAL 235 B2 oKy, 40, 4 37 CHF T icE
30 min, $£FE PBS ¥t 5 min x3 ¥, 3,3"— " IEBEAE(3,37°- Di-
aminobenzidine, DAB) W 8, B B Z B i 7K, B RE, # R
Ja RG2S WA IR TS Ak ) i SR AR NGF  TrKA B
Y RIE - B0 BE IS

1.4.4 Famepdk HARKACEIEINE 80 V HLE UK
100 min ¥ PVDF 58 T W BE P B 1 min, 355 F1© =W
IR JEFEED W F PR ASCRE PR FL AR R 250 mA  FLER 4 h, B
A 1 h, I E —PirE 4 Ciba, Vel 3 I, A 4 mL B 4
ALY 50 W) BT, 14 5% 1k 2% & % (enhanced chemilumines-
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F2 SUHREEKIBENA =X L (2 £5) A mL
245 n BITHT BITIE TBITHTE S 2 25/ (d)
25 14 (K) 6 1.014 £0. 107 1.037 £0.116 -0.023 £0.036
BRFARLLD) 6 0.927 +0.036 0.937 +0.026 -0.010 £0.013
FEEARIZH (M) 6 4.110 £0. 165%44 4.023 £0.173%04 0.087 +0.052#44
ARAT B AL 4 ( DZ) 6 4.114 0. 150%44 2.503 £0. 160*#44 = = 1.611 £0.2]12%A A =¥k
A (D) 6 4,284 £0.201 %24 3.497 £0.277HA L w i 0.786 +£0. 13586 5

TE-##5 KA AL P <0.01; A AL JZILE, P <0.01; + « 5 M AL, P <0.01; % ¥ 5 DZ 4104, P <0. 01,

A, T 37 CIRAHCE 30 min, FLFEME, BE LC3 M
p62 Hifk , 4CH K. WH T 37TCHA T IEFRFE =401 h,
YR VE 3 0, A SOpL HLae e 3t il , B & 4,6 - — 4
L -2 - FRILG|IUE (47,6 — diamidino — 2 — phenylindole , DAPT ) %
B o YO RS, kY] e 3 MR,
Gt T IPOLE L
1.5 St

SR SPSS 17. 0 AT 4e it 22 40, ST 5k ¥ & IE S 0
K 55 225t R 06, 45 R LU B + bRl 25 (v 25) /o,
ZHMEIAEHG SR ] LSD — ¢ 5 36, P < 0.05 FoR %5 B A %1%
2 #R
2.1 HABHREEN LK

TRITHT T AS K AWM B KBERA R AN ZES (P>0.05);
HIAME MARZEAR(P<0.01);5 M 441k, DZ M
D H2EFRA G R L (P>0.05) ;5 D 4HAHI, DZ 42
SWAGI2EE X (P>0.05), IE¥7)5, 5 KA, T A
KA ARG AT G e A e 22 EH (D) R ER (P>
0.05) ;5 J ZHAHEL M A5 25 B AR YT R G 22 ME (d) B3 T
R (P<0.01) ;5 M A1 L, DZ 4070 D 41 b o 25 44 i 35
IS, VRYT R 2208 (d) B R (P <0.01) ;5 D 41481k, DZ
ZH B IS B R AIC (P < 0. 01) JRYT R JG 258 (d) ¥ i 25 4
E(P<0.01), W32,
2.2 HHEFETHMARLS LK

K A T 208 20 200 22 200 H A% 45 40 6 36, A% TR Wi , 28
BB SIEARER ;5 T AA L, M A BORTEMW , SRk 5
A H MM, D HEBEES LA S, S AL RIS
HWERBL; TS M 4R L, DZ 241 4% BT 45 Fn 2R ohL A 23 6 07 1
JozE S AHJCHE AN, WARTIXXE 1,
2.3 A8 P NGF TrKA %3k K 8 g

NGF FI TrKA 23K 3 SR 76 40 M S R 40 Y, R4
WA AR, T 4145 K 44 NGF Fil TrKA 223k % 2% 5
(P>0.05); 5 J #HAH L, M 40 NGF #1 TrKA 3k B % T[4
(P<0.01);5 M Mk, DZ 41 NGF 1 TrKA #3583 EiA
(P<0.01),D #{ NGF 1 TrKA ik FJH(P <0.05) ;5 D ZH4H
I, DZ 2 NGF FihFtm (P <0.05) , TrKA ik 2 5% A 4iit
R X(P>0.05) , WA T XME 2 46 71 XX & 3 #1353,
2.4 B+ PBKETHEBMHXEORAKTHLE

J 405 K 41 PI3K % H F1 AKT .mTOR W& bk %4 2
F(P>0.05);5 J gAML, M 4 PI3K 5 5 F1 AKT .mTOR R
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K3 T RE(P <0.01) 55 M 414, DZ 41D 4] PI3K &
FIFT AKT .mTOR @R AL AKF- 3 8 3% FIH (P <0.01) ;5 D 4]
AL, DZ 40 PI3K % A F1 AKT B 1L KB E T m (P<
0.01) ,{H mTOR MR L /KPR W22 5% (P>0.05) . HEULIE 4

k4,
F3 BUKBABEP NGF TrKA Fik K1 AR (v 2 5)
A n NGF TeKA

ZH4(K) 6 621.375+54.255 701.770 £26.727
BFALD) 6 614.780 £43.754 698. 174 £24.618
BERIAL(M) 6 473.651 £66. 56422 461.207 £85.214*#0 4
IEFEAERLL(DZ) 6 597.441 £36.070 * * 630.975 +66. 9382 * *
RAAL(D) 6 545.574£39.440%2 F 576,011 63,2334 A

VE#5 K ALHAE P <0.05#5 K 4LH A, P<0.01; A5 T4 HE,P<0.05; AAE T4
A P<0.01; % 5 M4LHE, P<0.05, # « 5 M4 #, P<0.01; % 5 DZ 4 W #,
P<0.05,

K& J4 M4 Dz#H DA
56KD

56KD

PI3 110KD

P-mTOR 250KD

mTOR 250KD

GAPDH 36KD

K4 F4IRE PBK f5SMEEAHCE 1 RE
2.5 #HE % LC3B Fn p62 40K & & kK AT LI

WAE A H 1A/1B $#24% 3B (microtubule — associated pro-
teins 1A/1B light chain 3B,LC3B) & —~ 4% 72 i FH 19 B W bn
SO SRR T 1 (sequestosome 1,p62) i SQSTMI JE£
Gty JEREFENE EMERY 20K L S5 T 415 K 41 LC3B A
p62 HARIKARWZESF(P>0.05) ;5 J HAHLL, M 41 LC3B &
HFEBE LN, p62 BEARBBFETHE(P<0.01); 5 M4
FHEE,DZ 4 D 41 LC3B 3 &A% TR, p62 A RAY
BE LH(P<0.01); 5D 4k, DZ 41 LC3B FHH KL B E
TR, p62 R FRIKBERIM(P <0.01), WA S FZkS,

18 7T XXV ] 6 A 5T XXV & 7 AT I LC3B il p62 FE# £ 201 /i
Jupip ik, ] A5 K 41 LC3B F p62 F ik KWL 2 5 (P>
0.05) ;5 J AL, M 41 LC3B 3Kk LM (P <0.05) ,p62 FKik
BETRE(P<0.01) ;5 M 414, DZ 41 D 2 LC3B FKik¥ i
ER(P<0.01),p623R KB E FIH(P<0.01);5D4
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F4 FHKREARELLN PBK p - AKT .p - mTOR g LU (x +5)

25 5] n PBK p - AKT/AKT p - mTOR/mTOR
25 F4A(K) 6 1.073 £0. 024 0.753 +0.036 1.099 +0.066
BFRLL)) 6 1.068 +0.034 0.782 +0.034 1.121 +0.081
FEEARIZH (M) 6 0.487 £0. 02522 0.643 £0. 02822 0.776 +0.035%44
{RATIE A £ R 4L (DZ) 6 0.994 £0.013"00 % * 0.788 £0.019 * * 1.044 £0.040 " *
RS04 (D) 6 0.701 £0. 0154 0.700 £0. 01540 5 1.029 £0.0314**

# S KA HEL P <0.01; A5 TR, P <0.05; AAS JHHE,P <0.015 + + 5 MALLE, P <0.01; % ¥ 5 DZ 45, P <0.01,

K&l 121 M#Z Dz#l DA

62KD

15KD

36KD

K5 22K LC3B Al p62 FSCH H KK
F5 CEHIAIL LC3B Al p62 AHCE I RIBKT M HLEL (x +5)

bl n LC3 po2
ZH41(K) 6 0.500 +0.009 1.473£0.010
BFAR4) 6 0.493+0.013 1.472£0.013
HRAL (M) 6 1.509 £0.020%#42 1.033 £0.008#4A 4
THEEAHTA(DZ) 6 0.611£0.017~ 4= 1.347 £0, 00822 * *
{RHIA(D) 6 1.099 £0,009"#A A * = A ] (93 40, (Q3MHAL F

V45 KL, P <0.0; AAS THEAL, P <0.01; + 5 MATIE,P<0.01; 4 %
5 DZYIHH, P <0.01,
FLL, DZ 2 LC3B 535 W N (P <0.01),p62 %Kik L
(P<0.05), W3e6,

#6 KAKREIEMHL LCIB FI p62 T8 B LIk (v +5)

A n LC3 p62
ZH4(K) 6 0.6080.069 0.627 +0.045
BFAR4L) 6 0.622:0.284 0.608 0. 039
AL (M) 6 0.969£0.039%4 0.362 +0.068*#22
B AHMTA(DZ) 6 0.673£0.043% * 0.597 +0.061 * *
{RA4L(D) 6 0.776+0.053%* * % 0.506 £0. 061 #4 4 * = %

o KA P<0.0; A5 THLIE P <0.05; AAS THLHEE, P<0.0L; + + 5
M 24 H P <0.01; % 5 DZ &, P <0.055 % % 5 DZ 41 H#E P <0.01,
3 itig
SCI JEH RER T8 3 |y T4 051 T LA T iy fh 2 Th e R A%,
SR WA B AEE e A RESE S HE B HE I A o R Bk
TR, “ I 7 SR R BB e 22 5B Ik , AU TR #8697
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