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G EE A TTEENLE] . BE SR - BHT B A AR 2 kR i F AR, R E & B AL R =
E 7S, RIS RT-PCR #ll BONF mRNA, %8 E#KM#D BDNF mRNA Rk K i 7 # A K
E.# 3 BDNF mRNA %3580 E#885,7457 15 d f0%HRI 1.2 KRS BDNF mRNA Rk 8k il #EH F
2, % Biarr ByarrRHE G 20 d g%t 3 21K D BDNF mRNA REMEAR. i SFEEREES
BDNF 7K SEHE B FI TR0 R Te 70 1% WS 5 SRR 365 A 48 4 i05 P B BDNF =] RE R 51 I Ra T fik
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Effections of Acupuncture on the Rat of Transient Focal Brain Ischemia and
Reperfusion and the Brain-derived Neurotrophic Factor mRNA

ZHANG Xue-zhao, SUN Guo-jie

(Department of Acupuncture, Hubei College of Traditional Chinese Medicine, Hubei Wuhan 430061, China)

ABSTRACT: Objective To study the change of the brain-derived neurotrophic factor mRNA (BDNF mRNA)
in hippocampus of transient focal brain ischemia and reperfusion of rat after by acupuncture therapy. Methods

The transient focal brain ischemia and reperfusion model rat was performed by 4-vessel occlusion method. The
study chose three acupuncture points Béihui, Shenyu and the Zusanli to treat transient focal brain ischemia and
reperfusion rat. The level of BDNF mRNA in rat hippocampus was measured using reverse transcription PCR.
Results The level of the BDNF mRNA in hippocampus was very low in the normal rat. But it increased in
transient focal brain ischemia and reperfusion model rat. And after acupuncture treatment, it had a significant
increase. An earlier begining of therapy which should last long enough for 20 days could make BDNF and
mRNA expressions decreased. Conclusions Our demonstration of acupuncture increasing secretin of high level
of endogenous BDNF in hippocampus which favoures the survival of injured neuron cells may serve to explain

the mechanism of the effective treatment of acupuncture for brain ischemua and reperfusion.
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fii 78 M #4225 F 35 K F (brain-derived neu-
rotrophic factor, BDNF) BR#HZ L& KEFFIKEH
HZRHA, BODNF 20 HTHR#BE RS
(CNS) , 7l 8 5 Je JR R A4 TC  RE(R 2 RE AR AE -
% U RE KB s S ST TE L R R AR .
EA—MERT ZimE KL EF*KET,BDNF
Xt 25 M AR BN T H R AR T 9 A
FimR. MEMRRERFGIETIBRE BEDE
FlimRZ Al FEERARBRNZ A K RE.
BDNF 1 25— Mg ot & B 57 » % DL 88 3 1 - s 5 o
BRRE, AReld & B4 257877 CNS 5% . AN E
BERHFET£RE, EHF L% %3, BDNF X
ERAXTREERE KB/ Eshid %R
YERM, ERET BRTRTE 8 B BT A REE R
AENER . ERERNZEHLRIFL, 5k =]
PPN S8 7 R R IA K BN, RR & iR N i
# BNGF REHBRZEZ —7, ETKEIGFKLR
g LK e BB A SERATE S, $H I mT LU 207497 1M
B, FFEEE AN - L EO R ERNE
B, R, SR AL 4-1fn 2 BE T B B 37 B
AEERRER, ERIMEL. S 5 E=8
RALJE, A RT-PCR £ K, M % X R #% & BNGF
mRNAR KA, §7EHR T4 fIET BNGF £HE I
B R R ST RIIG T Sk fn PR 2 T L8 > —,
MG F 7K G PR 5 H7E 7T Bk ofn 7 e 4R L3R i
fRAE

1 #HEfF*E

1.1 &7 & RNAREBRFE FEFANE.
Taq DNA 4 # (5 000 U/L).dNTP (10 mmol/
L) .DEPC.3rfiE¥E, #°0 Promega A &5 . HAt
AE =M.

1.2 {X#& PTC-100 & PCR X (MJ AF)). H
V3000 £ F B 5k X (AE TR A 5 IX 28 ) . Eppendorf
B KGR E O (2 E Eppendorf /A F)) e Bk 4
SNAREER 53 AT X (L # Tanon (X EAF)),

1.3 EWEHWHA SD KR.,480~520 g,12 B
W2, MR, 50 K. 43 20%HH0 1 4 10 H, 448 2
H 10 HL 50013 4 10 K, il FF#EERRAH 10
HoxRAH 10 R B A KB E _EihE R 50
LR,

1.4 #HYEBY RAKRM Pulsinelli 4-11%FH
tir 4 i fek I = (4-vessel occlusion, 4-VO) & 37k 1fn
FFREERBEME . 0.1 keg/L KA R (K E

0.5 mL /100 g) I R bR B K B » A QU E o ) 1, F
HL BRI 58 — S R R B/ NFL PR ZE XU UIME S R . B
DA E FF U, 23 BRI 2 B3l » 24 h J5 R i
e R Bk 3 ¥R &K 5 min, [E]fE 1 h.
1.5 SRR ERMEILE RIBEMIBIRANE)
Y bE SRS R 5 S E AR E S B 6 B
=H 373,28 5 1 254 G6805 B, HELL &
Sl A 2 He SRR R B sh 0B . $HHIS
IT 1 3k/d, 4R 30 min, $t#] 1 A4 4-VO K 10d
JE 77 BEATERIIGIT 16T IHIRIDS 15 ds 411 2.3 4R
BITE 4-VO AR5 2B RIMG T » I8 57 B[ 43 Bl 2%
15.20 d. FHIGIT &R G, Wk, BUR , ZEVK £ F R
A B KRB KBROMIE D , — 70 °C R EEH SR
HAARR A 55 R 2 4H R .

1.6 K #¥ R PCR (reverse transcription PCR,
RT-PCR) ()X T 5% i&it & & B, #iE
GeneBank fJF %% BDNF.GAPDH |4, ¥4
BDNF cDNA FF%1#] 463-826 (364 bp) FrE:, & |
W 5% 2% 5 -CACTCCGACCCTGCCCGCCG-3',
T #5144 5-TCCACTATCTTCCCCTTTTA-
3. ¥HNZ I GAPDH K314 220-825(606 bp)
B H F#S 2% 5'-CCCACGGCAAGTTCA-
ACGGCA-3', T 5| ¥ % 5-TGGCAGGTTT-
CTCCAGGCG GC -3', 5|#H % E Gibco, BRL
AEEHK. (2)RAFmMEEI—2 2 (Ambion 2
A SDIRIEDHA T Z RNA, (3@ &5
T ICCEE TR RNA &85 D sso/ D) 0
Eb B TURE AL RNA 4L, () F 10% (&4
BO PRI Bk, S5 RNA fI5284, (5)
KT T R FEF IR & (Promega) 17 A 53
7. (6)> PCR ¥ 4,4 PCR i3 & (Promega)
DA REAT . RN A0 A 94 °C 3 min, 4R
JE3EHE 94 °C 1 min, B’k 58 °C 1 min, 3E{H72 °C
1. 5 min, 3£ 35 RIEIF, KIRBEIRLE 72 °C 10 min,
(DUEL15 g/L Tl E k. (8)RFBER B ik s 55
Wy ERHERIN T TR

2 #B

2.1 BRNAMEE ZRINMPOOEETHRNE
AR DWzgo/ D)o IELEIIEE 1.7~2.1
Al. &IPS RNA giEERF A ST EOR . FRSERIR
Ak B vk b R TSR R 2] RNA 28S FiT 18S Bk
HEEHEA% 2« 1, HRATT 58 £4, K
RNA 523, A& D,
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B 1 RNA BSR4 o e ik
Fig 1 Agarose gel electrophoresis of total RNA extracted
Lane 1:comparison group; Lane 2:trainsient focal brain
ischemia and reperfusion model rat group; Lane 3:
acupuncture 1 group; Lane 4:acupuncture 2 group; Lane

5:acupuncture 3 group

2.2 RT-PCR &% #FJH RT-PCR £ ARMKE
I B 1 #, 7E E R LI K T, 2 AIE RIS AKX
5. BDNF (& 2)#1 GAPDH i3 #e7=4 (& 3). &
2 N, B FHE MRS B 364,242,196 bp
f 3 % BDNF §#47 , H 5141t # BDNF 3
FEBEHE—8. by 8=med, EFAKRRSE
L, BDNF mRNA Rk RIK, G 11 EEH K EE
L, BDNF mRNA FAHEHEE,5H 1.2 AKX
¥, BDNF mRNA KA Bk I FHETHE S, 5
il 3 44 KK ¥ 5 BDNF mRNA £XERK, BLE
364,242 bp ¥ B HZRAHE . B 3/~, ZH
K GAPDH £XEBLER.

B2 K4KE BONF Hi ™Y
Fig 2 PCR products of BDNF in each of groups rat
M :PCR marker;Lane 1,2,3,4,5 the same as Fig 1

B 3 &4KE BDNF {71y
Fig 3 PCR products of GAPDH in each of groups rats
Lane 1,2,3,4,5 the same as Fig 1

3 itig
RT-PCR 2% mRNA #2751l cDNA

AREAHITH PCR &3, & —Fh4S Il mRNA 435
MRIFHEN ., RT-PCR &FREHOSURE, AT

FASRDWI AR HLS mRNA FiRRA . — M 1H3€ , 48
fuh A mRNA HE, RHEOEREENE
B2 DL, oA mRNA 8 BRE AR 2R A
TRBERZRREENEMTMAR . LRt H
RT-PCR 3 22 41 il 76 7 5k 1 75 v Je K BRI A
# 5 [X BNGF mRNA #2546, &L T B H 4 is
HRFEEHE, FFMERK S8 RITaT
R I P BRI RT RE 4 F LA

BDNF & #4785 i XE AR £
R REARY T B e TR S Tk E
Sk, SHEFNHEERZREa M AERLA
FIhEE . IER B BN 4t BDNF XKERIK, K
FJGRE AR B RIERIMG R & Ik
MEELZREEW T, EREKERERKHE
e WEXBERE R, BN BFEERREBDN
BDNF mRNA X8 1E #4380, $& /R oK B A ik
I P 788 34 1T 01 38 i A K & %% 38 BDNF mRNA, )
E2EMETHBE &5l # 40—k
M SR . T A E A S 56 TIE ST R ek I AR O R
BDNF K H 32k trkB FiA ¥ int™ . fifsk i #7315 18
75 BDNF mRNA RXWPLEIDAERE. EFIEE
2 HA Bt I 45 4 R B R R N e R AR 2
KB E A5 F N R P % § BDNF R H 2 &
trkB ZERNA FB BN, 557G 5L50 K& B « fik i - 9
G 8EF+ S BDNF mRNA 7K, fif H BDNF
mRNA K& & X &N XIBRRE TR, NS
BDNF mRNA 7K S35 78 R T 401 45 0 40 H 7 7
AR RES.

BhsEEe 2R M BN, PRI IT 15 d JE KRR
L,y BDNF mRNA ik K &30, K hnE 86k
MR A, R RS T i Atk &
43 W R BDNF, {42 n B T, 5 E T X
WHZETTEFENEmMREHETTHE BE. B
37 %00 A B 4l MCAO KR ES% 7%, NIKR
fiPy BDNF RN, 5L &R —8. FIA
F3 25 PN 3 5 40 78 1 BDNF & 31, & B B9 /M i
BDNF =] 3 i LI 4 it fok If 453 455 J5 RO SE T AR B4R 37
Y FUO, T H #ME Y BDNF BE48 5 28 fl 3k iz F g
LHg AMP 1 1P, 7K. 4ifEE 5778 B/~ BDNF gE
REDHETHEER. HFAEFNLRER,
AT DLHE U St ) 3 i BDNF #4323 , 7] B X fik I B
BEFEM TR ILEIA DL ILA®2 % (DELE
LT ET AL ER DI SR AR T R
1T P PR T G PRI B Ao 428 TR S N » AR FE 4 DR 2R
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JE#EM, 3B FE L CNS [N Bax, Bel-xs, P75
NGFR %5 =435 o] 8 v 20 e 50 1 2 R {12 2 48 i o
T=,BDNF5HAKFEAM /1% 4k P75 NGFR &Mk
et (2) MK c-fos c-jun FERE R EFK
Fik . B LB REH RG G175 A - Fos &
TN, EEEAELR LI, S RIET IS ERR
MAEEEXREC, ANESHED CA X o
fos ZHFKIK . c-fos ERHFRE =Y Fos EHEL
REBAEXEESWERFH_RE, 5F S EAN
BiEER LAP-DEAILSES, BTRERRE
FnEE % . NTFs R TR B4 KEF (NGF)
EHREH AP-1 &850 M, ST BDNF £H 5
NGF K 45 ¥ F1 D) REEB - 4> #8101, BDNF E[X 7]
et BA AP-1 &AL A . ELRT DI, 51 RE
IT R I P E I, KRR N N IR BDNF mRNA
f 23R B N R BE B I 5 RIE | cfos FRE R EK
M REMED, c-fos (EAE=FHFEBBENER
AF EsHLEX CNS BRI B 5 & £ R R
B » MO #g B 4 48 T 6 52 R 1 <5 R B RO R 25
B R R B £ R FIG T BIGTT I AL E B4k
BIEHRI 3 KR # Z BDNF mRNA 3Rk KFfE
i PR /R R I P R IR 5 TR DS TE ST RIVER T
ESEEE. X5 BDNF mRNA fEhNAERKE T
SRR R BN SRR, BANLEBEE 3 &R
[{ A /NBDNF 5 B¢, R & BHIIRER Frt — S of
3T, JCEE 1 364 242 bp B BB AR
AT, NN SZROXREAEY].
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