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Effects of electroacupuncture combined with rehabilitation training on expression of brain derived neurotro-
phic factor and its receptor tyrosine Kinase B in rats with hemitransectional spinal cord injury LI Li",
ZHOU Xia, YANG Jun, YAO Li-hua, MA Li-hong, QIU Zhen-gang. ~ The Second Affiliated Hospital of Shandong
University of TCM, Jinan 250001, China

[ Abstract] Objective  To observe the changes of expressions of brain-derived neurotrophic factor
(BDNF) and its receptor tyrosine kinase B ( TrkB) and in rats with hemitransectional spinal cord injury ( SCI)
after electroacupuncture on Du Meridian and rehabilitation training. Methods The animal model of acute he-
mitransectional lesion at the right half of T11 spinal cord was established in 96 adult female rats, which were
then divided randomly into an electroacupuncture group, a rehabilitation training group, an electroacupuncture
combined with rehabilitation training group and a control group. All the groups received treatment on the 3rd d
after operation. The electroacupuncture group and rehabilitation training group were given electroacupuncture on
points of Du Meridian and rehabilitation training, respectively, and the combined group was given Du Meridian
electroacupuncture in addition to rehabilitation training. Basso-Beattie-Bresnahan ( BBB) scale was used to eval-
uate motor function every week. Twelve rats of each group were sacrificed 4 and 8 weeks after operation, respec-
tively, and their spinal cord tissues were extracted. The polymerase chain reaction (PCR), reverse transcrip-
tion-polymerase chain reaction (RT-PCR) and immunohistochemical techniques were used to detect the expres-
sions of BDNF and TrkB. Results BBB grade increased gradually as time went on. There were significant
differences between control group and other groups at the same time point (P <0.05). The scores increased ob-
viously in electroacupuncture combined with rehabilitation training group compared with electroacupuncture group
and rehabilitation training group( P <0.05). The result of immunohistochemical observation and RT-PCR also
showed that there were significant differences of expressions of BDNF and TrkB among control group and other
groups at the same time (P <0.05). The effects in electroacupuncture combined with rehabilitation training
group were much more obvious than those in electroacupuncture group and rehabilitation training group ( P <
0.05), but there was no significant difference between electroacupuncture group and rehabilitation training group

(P>0.05). Conclusions Electroacupuncture on Du Meridian combined with rehabilitation training had
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synergic effect on rat’s SCI, and could obviously improve the restoration of rat’s motor function; the mechanism

maybe related to the upregulation of expressions of BDNF and TrkB.

[ Key words] Spinal cord injury;

cupuncture;  Rehabilitation training

A B8 A 2 B IR AL, S IR A — kB
AT B R R T I — B I R 2 5 p 22 Tl
GEMN S22, LABE Jin A 248 AHE X0 #5055 9% 2
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EEFIE 10 ~20 min, LABHW P9 M S E AL Y ; R
FH#EIR £5 2% v ( phosphate buffered saline , PBS) ¥t
2 min X3 (ﬁ(,/{%ﬂﬂ*?fﬁ ,?g{ﬁnﬁ 37 CHEETFIEAEL ~
2 h 54 Cad &%, PBS Wk 2 min x 3 U il 1,
FWEL 37 CHEE T E 10 ~ 20 min, PBS ¥ i ik
2 min x3 W IR 2, iRk 37 CHIE T F10 ~
20 min, PBS i ME 2 min x 3 ¥ ; 55 W T DAB VA
W, P Olympus H2e BB WAL LR 3 7k 1)
J, B R 24 B ML B 10 S 75 A B LT (%400
i) , F| FHImage Professional Plus (IPP) F{% 5 #T R 5t 11
¥ BDNF K TrkB FHPEZH ok

4. PCR K. BX — 80 °C ZRAT MG BEFRAS, % 55
30 ~ 50 mg ZHZUHNA 1 ml Trizol ZLHHE , 251K 2855
EEE B RS R A A IR R E S ~
10 min, % HE A 5 5E 42535 A 0.2 ml &4,
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O (4 CHAEET) 10 ming WH EEKAIFFETE 2 T 4
BELE T IMA GRS INEEIR ST, EIEAUE 20 ming
12 000 % /minZ.0> (4 CEHEE )10 min F 3 ; WA
1 ml 75% CEEPEEUTHE, 12 000 F/min &0 (4 C I
5 F)3 min, 7 L ; ZW TS ~ 10 ming A 30 ~
50 pl ddH,0 FE4 %% RNA, ¥4 7453 RNA 3655 5 %
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J¥ %1 4. 5'-TATCCTTATGAACCGCCAGCA-3'; TrkB |
W1 ¥ %) 4.5 -TGCCTTGTTGTATTCCTACCT-3', T
W51 %51~ 5'-TGTGTCTCACTCCTGCTGTCT-3'; T
PCR J 0 435 0 J 2R FH B e UGS ) 45 20 Fr A Bt Big
WEEE IS HL Uk 45

5. RT-PCR #&:. 15 0.5 ml PCR & FP I A 28
187K 6.4 pl,SYBRR Green %) HeRl 10, FiF51H)
( BDNF . TrkB . B-actain)0. 8ul, 754 ( BDNF . TrkB .
B-actain)0. 8 wl, FEFIAW 2 wl, RT-PCR [ 2 4F 4
T:95 C AL 30 5,95 CAPES 5,55 CiRBk 10 s,
72 CHEAH 15 s, 340 AMEH ;72 C BIEMH 10 min, ¥
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— AL A [v Bk ) 25825 4R U MRz 3l D RE L
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2 G SR AR 22 R et F I (P <0.05) ;I
H UIBRE 167 2L 038 TR B AR N 3¢ 3 2, 7 L s B[]
SR E TR AR R R IR (P <0.05) ; L&
H NREZ ISR BBB V43 7E L iR B[] 5 41 18] 25 3%
TG X (P >0.05) , BAREHRTERE 1,

F1 BG4 RS 8 JAN 45 4K BUKIA BBB 32 3h
IIREVESY B (45 % +5)

4 HE HIME S 4 IS 8 A
LR 24 14.25 +1.22% 16.42 +1.62%
S IIZA 24 15.25 £1.14% 16.42 1. 44
AR 24 17.92 £1.38" 18.75 +0.97*
FRAI L 24 8.17 £1.53 11.33+1.72

VI« SRR 2 [R]85 B P < 0. 05 5 5 -4 T 7 4L T B I A5 1
."P<0.05

T S S AN T IR 8] £ 4% 4K B BDNF K 32 {
TrkB ik Hoas

X} 452 KB BDNF I Hi3Z K TekB 6 28 41 fb 4%
YRGB, SRR g, B AT A R B VIR B A
TR AE R 2 4 J8 S5 8 JE ik H BDNF R 32 {4
TrkB & HRIEH B ER (P <0.05) ; HECAIRITAH
BDNF J 371k TrkB 2 2 1538 e 15 00k Wl 2%, 76
B[] 5 R S SR TR A R B IR (P <
0.05) ; L5120 Ko 2 VI 4540 BDNF K 24K TrkB 2K 1
FIRIKTAE BRI E] S 8] 2 R G i E
(P>0.05), L2 KK 1 ~4,

®2 B ARI [] 85 2% 2 B S e LA PR 45
FEE (A B BT % £5)

BDNF BRIP40 4L TekB PHP:AM T4
o5l ;ﬁ TS TS TS TS
FaFRE 58 FER EaFER 58 R

AR 24 48.08 £2.31"" 52.67 £2.19*" 39.00 £2.13"" 43.27 +1.68"
FREYIZLL 24 50.17 £2.72% 52.50 £2.39% 39.75 +£2.53% 44.00 +2. 4
ERBIBITAL 24 54.17 £1.75% 55.58 £2.43% 46.00 +2.26* 51.50 +3.00°
HEETILH 24 32.67+£3.31 36.90+2.71 19.25+2.42 25.33 £3.47

T SRR A 2P <0. 05 SBEAIAITA LA, PP <0.05

B K PCR & 7 A 45 R3¢ WLl 5, RT-PCR
FEXTE AT s B DL IR 6 ~ 7, SRR A A, H gt
2H REE NG S8 741 BDNF & HAZ 4 TrkB %
PRI FERIRL G 55 4 J8 26 8 JRIRT ¥ W28 hn (P <
0.05) ; Hirp LABR B4 77 40 BDNF K H 24K TekB A
FEIRHO IR N B35, 76 AR R [R] S 350 T h Al
KEEZVNGRH (P <0.05) ; 4T 2H 5 B 52 VIl %40 BDNF
K HAZ R TekB JEPH R IR 78 R o [R] 5 4L ) 22 S 45 0
Giitepm (P >0.05),
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o MHETLD WREIIZGRA, c MRAIRITH, d IR
B 1 G 4 R4 4K B BDNF G4l b f6 ( x400)

..

TE:a VST b HREIIZAL, o MBAIRITAL, d R
B2 HIREEE 8 AR BDNF Syl fb e (i ( x400)

.

TE:a VST b HRE VI, o BAIRITAL, d R
B3 HIRSEE 4 I AR TrkB Sy fb g (3. ( x400)

..

o MHETLD WREIIZGRA, c MRAIRITH, d IR
B4 HIEE5 8 AR A AR B TrkB S gl fbYefa ( x400)
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it
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}Léi‘{:.\ﬁ F1 ( cAMP-response element binding protein,
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PE— A E I R 2 I 4k BE &% SCI K Bl BDNF K& TrkB
Fek , AR #2258 sh ol g k3
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