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[ E] B8 T R RO R b g B P8 T R B R A i 5 A= Y F (SDF -1 ) /CXC 25
WAL F 32 4 (CXCRA) (5 SRR IR, ik I SD KB 98 H, 34 MR FEMLEL 7 3R 245 L 43 ol X A 20 (8
H) BERIZH (50 H) FIHLETZ (40 F) MR A6 o WL I 18] 5 A A ] , 4874 750 2 1 Fl 2 R BRI 20 M8 1.3
714 21 K5 AW, RFILA XS RRILE FIH 20 K BRIEAT WG A8L, ) 48 R BRURy b P i e ofn, P8 TR 8 | A
P AT A UL 45 7 R FH AL AT i 8, o R ISR AR R AN B . SR P G A AL A A T 2 5 r 44
KEL CXCR4 FHYEAIEAECE |56 3.7 .14 KIS R FH 305G S B 1 032 (RT-PCR) #6000 A5% 50 20 A1 el 1 20 K B
SDF-1a mRNA 2 CXCR4 mRNA [RiE i, 4R &R A2 R RS X KM 7 5T SDF-1a mRNA {3835
ISV Bt P 1 B 1) K L AL RIS AN | YA IS 3 (0. 971 +0.058) B B T, 7 d(1.057 +0. 054 ) Ik IE(H | Fifi f5
BT (P<0.05), @53 d.7 d 14 d, AT KR SDF-1a mRNA FikgF i g (b 85 7 d ik
fH(P<0.05), HHAFH K EL SDF-1a mRNA 7K P-4 455 0 41 [R] i 8] 55 55 (P < 0.05) , AU 5l 4t i 5
7d .14 d ) CXCR4 mRNA AIXHMEYE FHMNERYS 3 d(P <0.05) , M5 14 d BFHAY CXCR4 mRNA AIXHEIR
T HANERE 7 d(P <0.05) , SEIRIL [FH] ) A5 A, AR B CXCR4 mRNA AHXME R, ZF A %
THEE (P <0.05), BRI K B CXCR4 PHPAEAN I F 585 1 d[(5.60 1. 18) A~/HP] FF 4R34, 7 d
[ (18.93 +1.38)~/HP]ikl&(E 14 d[ (8.20 +1.08) I~/HP ] 44 1% 21 d[ (5.80 =1.01) ~/HP] () F ik &
B8R 5 (P <0.05) o AR EL CXCR4 BHMEANAE T H0 A A8 fb b 34 5 A5 T A AR B, 1 B 6 2 79 184 e 34 o
TR (P <0.05) . E53 oA L AT H03 P 000G Jey b o dfe o -FE- ¥ A BRUBR I DX i B2 J5 ) SDIF-1/ CXCR4
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Expression of the stromal cell derived factor-la and chemokine CXC motif receptor 4 axis is promoted by
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[ Abstract] Objective To investigate the stromal cell derived factor 1a (SDF-1a) and chemokine CXC mo-
tif receptor 4 (CXCR4) axis using acupoint electroacupuncture ( EA) on the brains of rats after focal cerebral ische-
mia and reperfusion. Methods Ninety-eight Sprague-Dawley (SD) rats were randomly divided into a control group
(8 rats) , a model group (50 rats), and an EA group (40 rats). The animal model of focal brain ischemia-reperfu-
sion was made with all the rats in the model group and EA group by using the filament occlusion technique. The
model and EA groups were subdivided into 5 subgroups according to the sampling time points on the 1st, 3rd, 7th,
14th or 21st day after ischemia-reperfusion. The EA was administered bilaterally to the rat analog of the Hegu point
(LI'4) in the EA group. The model and control groups received no special treatment. Immunohistochemical methods
were employed to detect CXCR4-positive cells in the model and EA groups. The expressions of SDF-1ac and CXCR4
mRNA were detected with RT-PCR methods in the 3rd, 7th and 14th day subgroups. Results With the prolonga-
tion of reperfusion, SDF-1oo mRNA expression in the model group had a single peak-like increase in the ischemic area
of the cerebral cortex. It had increased significantly by the 3rd day, reached its peak value at the 7th day and then
decreased gradually. SDF-1a mRNA expression in the EA group behaved similarly, but SDF-1 mRNA expression was
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significantly higher in the EA group than in the other two. In the model and EA groups CXCR4 mRNA relative values

were higher at the 7th and 14th day than at day 3, and the expression at day 14 was significantly greater than at day

7. CXCR4 mRNA values in the EA group were significantly higher than in the model group at each time point. The

expression of CXCR4-positive cells began to increase on the 1st day in the model group, reached its peak value at the

7th day, then decreased by day 14, but it was still strongly expressed highly at the 21st day. Compared with the

model group, the expression in the EA group showed the same pattern, but the number of CXCR4-positive cells in EA

group was significantly higher.

genesis after focal cerebral ischemia and reperfusion, at least in rats.

[ Key words] Electroacupuncture; Cerebral ischemia;
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H AT, FAER T2z 0 T e il i A v i R AR YR
J7 , FELRAE AL A 78 2 PR , A3 b5 AR
HLER AT 58 5 ot 1l ki 2H 23 b s 1 4 2 BB L i Bl G
AR AR RS &, AN AT A R (stro-
mal cell derived factor-la, SDF-1a) /CXC ZE# 1L A F
ZAK 4 ( chemokine CXC motif receptor 4, CXCR4) 55
WO KAV R AR S Rz —, HAE
A FE BT A0 | I N BRI e T A AR 2
P20 2 1 e ot A R R B AR R L AR Y
SR PR AR v 1l 8 A R ek e i e o, P8 R S 7R LA 7%
5 FEL A 0 RA T T B, 3 e T e i X i 2 4
SDF-1amRNA ,CXCR4 mRNA }2 CXCR4 BHIE4RAE A &
S, T A T S ROGT S ke e R B
SDF-1a/CXCR4 {55 S M BRI

MR E

— SEE s el

TE G i G A HE 1 Sprague-Dawley KR 98
H R 250 ~300 g, o B R BERL R 3 b0 2
i, ShW i PR ATHIE S SYXK (#1) 20070001, $4 J8
BEALEC T P R B 6 HR AL (8 H) AR HIZ (50
H) (R (40 H) o MR 8 45 WE IR ] A 1 AN
[F) R 7 2 A F B AR Bl 0 D B 13,7 .14 .21
K5 WA, PRI A WA 10 HOR R, LT
HE 37,14 K3 ANWHE 10 AR5 AT
HAE 2=, 55 5 HH T 300 5 o 3 G g 4 S 0y
( reverse transcription-polymerase chain reaction, RT-
PCR) . HUEFEHZE 1 .21 K2 DAL S H HHT 5
P BRI

= BN A

SDF-1a AR F 36 [, CXCR4 Hilk AP F KL
FHUR 1gG 0 SP Pl & | — SRR (dia-
minobenzidine , DAB) B A7 &30 AL . RBA
7 J2 Vf ( polymerase chain reaction, PCR) {57 & 1 F
FifE, G6805-2 T LATHA Y AUl [ AL 5T, Sy L g
#20.25 mm K2 13 mm,

Stromal cell-derived factor-1oc;

Conclusion Point EA can activate the SDF-1oe and CXCR4 axis to promote angio-

Vascular regene-

= BRI

S8 Longa % 1A 1Y 775 , AR 1 25 A5 DN
MG H sl ik S b PR i e ol P RE VAR A iR H AR Y
0.25 ~0.27 mm, FEHRS IH 8 I AT 2 AR BEER K h
#H . KRZ 3. 5% /KA WM 9 SHREE (1 ml/
0.1kg) ,#K M, LIEBIE Y] 0K 2 24
FUA BN BNk 200N sh Bk A B, WS S A
ko 3 KA BEFAN Sk 7 L 29 0.5 em AbJAAE
Wr 2 34 h Sk, A iR LA — IR E DT 1 h 2k py 3
HhBl ke b)) 259 30 K i N 7 a1 A 17 ~ 20 mm,
168 21 BH 77 32 BH A 3k v £ 380 23 K g v 2l Jokoe 4 38, 51
PR— ) B kB ol 7 HOR | AR 4E Gk, B
M1 w53 Rl e 2 28 b sl ok sk oty , S0 FHE

ARSI ] 5 B8 Ty 049 ) OB s v < A BRURR B35 T I A 7
LY RE 2=V 43, 0 ——JC i 28 D) e kR 0 IR 1
—ERAEIER, AR A RE T 2 2 —FT
A il ) 2 A e Pl 53— e B ) 22 M5 5 4
S—ARE A KATE, BIRER, 2 ~3 SR
AT TGS, AR s A 22 | 300 R R Xf | B B
PR T T I M B ET AU T T LASI B, IF#h A
IRk

INEER S i 9 RES

FRIEAEDLHL AT T AR SR 3 3k B 0L fin)
BTN EE U, BT A TR BRI TR A 1.2
FEEZ ], B IEN, A A, FIAGREE 1 mm, F3
B R 20/40 Hz, 5 2D E A, S8 R 1.5V,
FGYT 1 IR, K 15 min, 2497 7 d,

1 .RT-PCR

1. A5 14 . 2 18 PubMed JE K 8 B 2 L0 51)
SDF-1a J¥ %] 5 2 NM-022177. 3, CXCR4 ¥ %1 5 N
NM-022205. 3, &t 514, $H# K SDF-1a mRNA
B RS9, SDF-1a mRNA F #9)%51°4 5 CAGAT-
TGTTGCAAGGAA3’, SDF-la mRNA R W )J¥ %) 5/
CTTTGTGCTGGCAAATCTCA3' =¥k /N 256 bp; 4744
KL CXCR4 mRNA 1 | R34, CXCR4 mRNA F
1 % %1 & 5" CCACAGACTTACCCAACC3’, CXCR4
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mRNA R AJF%1} 5'GATTCAAGGAGCAGACACTA3',
FEHIR N 379 bp; ¥ 18 K Bl B-actin mRNA (1) F R ijiF
5197, B-actin mRNA F )7 514 5’ AGATGACCCAGAT-
CATGTTTGA3’, B-actin mRNA R (¥ J¥ % & 5’ TTG-
GCATAGAGGTCTTTA3' , =1 K/ 535 bp.,

2. L RNA HEHU 8 Ab 78 LR ] 5 A R R
A3 B R B It DX B 2 28, ME A PR 100 mg AN 240,
TR RS O 45 L, #2100 mg ZHZUIMA 1 ml Trigol
AR LIRS, 0 R RCE S min, B0J5 2 D05E, N
A0.2 ml &5, IR, ZIE T HCE 15 min;4 C T LA
12 000%%/min B.L> 15 min, BUFWEHG IMA 0.5 ml 7%
Pz R4, %0 TR 20 ming4 °C R LA 12 000 % /min
B0 10 min, B0 5 3 23 s H 75% LBEVER RNA UL
U, TG T 50 wl B4l /K rb 5 FH B B o e Fi 9k 2%
K RNA (958884, 4366 BT a2 RNA 9 40
RS, W HUR RN 1 g/l

3. SDF-la mRNA } CXCR4 mRNA 7K P-4l . 5
RNA YW )" FE (optical density, OD) 260 {H/0D280
{HTE 1.8 ~2.0 Z[AN4 B G A8 bRAS, #6 RNA 1 pl
A KZE 12 pl, 7K EHCE S5 min 2804 IR 46K Bid B
B 20 Wl WK FR 35 SR cDNA #2738 KR 64 °C |
35 MEAHAT PCR L, Befie, BAE, ik, BEAH

VANt Lea iy gt oalll

1. BUbE B R RURRIE IS, 5 22 2500 i, T 32 3 ik
R, H 200 ml A= BER AP E T vh vk, 75 400 ml
49 22 F W I Wi TR 5 5% h ¥ ( phosphate buffered solu-
tion , PBS) Je Rt J5 12 i 1 [ 5 5 W7 Sk BBURG , JROH 28 S i
J& 2 mm BEZHE, H LAY R

2. CXCR4 & H g 8Nk Ak . ) R i i
27K,92 ~98 CHURIMER 15 min; MLIE EH A, %
PLRK B —HT(CXCR4 SHUARR B LB R 1:100) |, [F]
A I PBS A0 — Pkt X 18 ;4 °C 339,37 C R IR
1 h, A 24k =40 ,37 °C FAEH 20 min; AR
R bR 5 U0 11 K TAEW, 37 °C FAEF 20 min; DAB
W, IAREZY, sk B B,

£ Bl b2

F U1 R g  BEEZESE 3 9k A, Bk sk
B AR S BB, CXCR4 PHE: 40 i 3 4% 76
400 fEAREY T, DA R G jld A B €0 i 2 €6 1 240 A B
PEANAE , AL (A~ HP) S B LEF T 59 BEAE 40 i3
%, SDF-la. mRNA } CXCR4 mRNA 7K F 43 #r. H
Quantity One 4. 40 A5 M7 7= 9 45747, SDF-1a
CXCR4 5 M2 B-actin 1 B L% B (8 L AH B Ol L
mRNA FHXF{H

VAN €/ LB

K HI SPSS 13.0 MRGE 2= 8 kA b 3, Kt

(% +5) ERXFOR , Bdls LECSR T ¢ K056 PR 207 2297
PRI S, P <0. 05 R 2 RA G733,

# R

— X B SRR ZH R BR B DX AR ik B2 5T SDF-1ac
mRNA (1) % &5 Hr

RS 1 d, X FEZH K BRI B Bt A7 b i SDF-1a
mRNA ik, A 241 KRR A f5 i i XK i B 5T
SDF-1oa mRNA {4323k 7K V- bifi P-4 1 Bisf ] 428 4 52 B
FERSTN, ¥ M55 3 d SDF-1ac mRNA % 3k 7K °F B . 7t
B ERLS 7 d SRIE(E (P <0.05) , BiJS B N,
k1 A,

R 1 X HR SR ZH R RUBI I X R B2 B SDF-1ae mRNA

FKBIKF- (7 £5)
s I T TR RS TEA S T
- 1d 3d 7d 14 d 21d
x4 0o - - - -
- 0.521+ 0.971+ 1.057+ 0.955% 0.679
piE:
BRAL 5 0.043¢ 0.058* 0.054*  0.037* 0.030%"

W HHNERG 1d HE,*P<0.05; SHNER)G 3 d LK,
PP <0.05; SLHMNERS 7 d LE, P <0.05; 5N EWE 14 d HE,
9P <0.05 ; 5%F B[R] F ] S5 Fb 82, ¢ P < 0. 05

200 kD
SDF-a
300 kD
400 kD
500 kD

B-actin 600 kD

EHEE EEE EEE B8 S
1d 3d

7d 14d 21d
B4
Bl1  XFIE4 S5 KB SDF-1a mRNA )31k /K

= B 5 AR BR B DX A ik 2 B SDF-1
mRNA .CXCR4 mRNA A CXCR4 FHPE4H il 235 7K

WAL S5 3,714 K, BRI 4] 5 i 5 4 KR
SDF-1ae mRNA ik #4) 5 FIERE AR L SRS 7 d 35 %)
WEfE (P <0.05), 5100 20 [] i ) o o 42, BT K
il SDF-la mRNA ¥J# &, ZR A GIMFE X (P<
0.05), SiEt)E 3 d bk, AR 4 5 A 4 4] v AR S
7d.14 d B B CXCR4 mRNA AH X ¥ 8% & (P <
0.05), SrEf)E 7 d Hoi, B A4 5 H 4 4l v 1 s
14 dBF ) CXCR4 mRNA MIXHER &, Z 5 A ST FE
M (P<0.05), SHRIAH [ a) 5 be g, T 4K R
CXCR4 mRNA HHXHMERE S, ZRAGIEE X (P <
0.05), HEWLFE2 K2 K3,

= 41K B CXCR4 BHYE 40 %k

X HEZH AL CXCR4 FHE 40 g = 2243 A3 78O i ==
55 5] PR 2 A M i Bz JB DX, B R B T 174 A R 5 i

Xt 4l Marker
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F 2 BRSO R AL X R B BT SDF-1ac mRNA
J CXCR4 mRNA HZIEKF (7 +5)

N SDF-la mRNA  CXCR4 mRNA
AL s HIAHE Hef

FRIZH
ERE 1d 5 - -
ERIE 3 d 5 0.965 +0. 055 1.032 £0. 080
SRS 7 d 5 1.064 £0.053*  1.149 +0.078"
WA 14 d 5 0.955 +0.037 1.208 +0.087
RS 21 d 5 - -

HLERE
WERE 1d 0 - -
WHE 3 d 5 1.085 £0.032¢  1.123 +0.091°¢
SRS 7 d 5 1.263 £0.069*  1.258 +0.062*
RS 14 d 5 1.015 £0.035°  1.270 +0.067®°
RS 21 d 0 - -

W SHNERE 3 d I, P<0.05; SHNEHRG
PP <0.05 ; SHIRILH [F] ] 5 L #, ©P < 0. 05

7 d HeE,

200 kD
SDF-a
300 kD
400 kD
500 kD
600 kD

B-actin

PRI AT BRI A4 BRI H4Ta
EH)E3d EH)ET d G114 d

B2 A SRR SDF-1a mRNA #3635 7K -

Marker

200 kD
300 kD
CXCR4 400 kD
B-actin 500 kD
600 kD

1‘&&)‘ EHE EH)E e e B85
7d 14d 3d 7d 14d

Marker

R4 HER
B3 AL SR A2 K B CXCR4 mRNA kK S

e HAT R, 31 oK L CXCR4 PHA: 41, {5 /0 1

s R AT AL B 40 CXCR4 PHAE AN AL 3E 0L
Wl da, REARYZH R BRI A0 A K BT v S A0 i == 55

AT DK 24 L R R Y AR B €5, CXCR4 BHME 4 M, 2K
B PR 1 ) ] A4 A PR S T 34 RS E)S 1 d
[(5.60 £1.18)/~/HP]F AN, 7 d[ (18.93 +1.38)
A/HP KU , 14 d[ (8.20 + 1. 08) /HP ] FF i 7]
7% WS 21 d[ (5.80 1. 01) N/HP A B my %
AR TEVLE 4b, HLEFZH CXCR4 BHAE 20 fitd 26 ik A A
KR SRR A, &AL 5 1 d[ (6. 13 0. 83)
A/HPTHGIN 7 d[ (21.00 +3.80) ~/HP] ikl (E, 5
REAUZH LA, B A BHAE A I 5 i B B 8
PG 1 d, AT ] Rk e  H 22 R RS2
BEX(P>0.05);##)5 3 d.7 d Kikit— 23 0m,

SRR, 2R A5 T2 (P <0.05) ;iEfi )5
14 d 21 d, BLET2H CXCR4 A4 3 H500h Br B {H
P FRIRIA  E R A G 2EE L (P <0.05) , LI
4dc,

Ha jm‘ Hﬁfﬁkﬁ cxcm ISH
AN S 4L b Y ( x200) ;b Sy
RERIZ K FIERL 7 d J5 CXCR4 FH
PEAN A G 58 L AR e 5 ( % 400) , [
| R 9 CXCRA B0 o
R R 7 d J§ CXCR4
: FHWHH’@%JQQEH:%#@( ><400)

B4 RIS 2 R R B it B B IX. CXCR4 PHE AN Rk
i it

ML P K2 A1 41 9 ( endothelial progenitor cells,
EPCs) /&5 58l 2 20 P9 145 P AE M A 2 —,
HATEBRIMARZS S, EPCs v B B63h 61 AL, 17 5
ZEHIMIX AL, 25 B 2 2 8 A A Ak AR
{2 EPCs IHE AR Z 58, & T SDF-1a/ CXCR4 il
Mg o e FFE &S, EPCs 7 SDF-1a 4t
FFS5THEME R, SDF-1a &HAZ{K CXCR4
= HATA ALV B R G 2 — R, Bt
L5, B A SURE I 4875 3 I AR SDF-1a Bk
AL, T2 B BE AR SDF-1a 5 HAZ /K CXCR4 4%
B, B B IR ELEE-3 4B ( phosphatidylinositol-3-
kinase , PI3K) /%5 [ i /i} B ( proteinkinaseB, PKB) {5 5
AR, NI BE 156 EPCs Bl U1 55 5] B 1fi 41 21
Z5mEER"

E N4 SDF-10/CXCR4 BB BT F BEHEH T
fifggg 47 1), AN SDF-1ac 55 CXCR4 454 Al fie 17 b 2
WA AN A K8 T 20 i 5 A T i R A Qg i
FIRHIE X — 55 T 2L HE | 4R R RRAE SEAS AR AL,
Wi SDF-1a X EPCs HA %5 Kb VEF, Wright
SV [tIF g e I A4k 0 s o T/ R A0 i T S AR 3
ik SDF-1o B 3E BTN, 48 LA EE , A X H B AT
Al EL N Y Rk R 1 7= A= e 1V, $278 SDF-1a/CXCR4 {55
a—éfﬂaﬂ’ﬂ% PV FIAE SZEE EPCs M i ifit 1 41 g )7 55 07

AIRERE EZAEA . A, SDF-10 38 A 42 33 & 6
%iﬁ,ﬁiﬁ CXCR4 4 B ()55 el w28 g e ot DXt
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221542, CXCRA /0 W) o] BRI o) 6 T 200 a1 0 f b i
%&jlo—lzj .

AHFFEIN mRNA 7K 16 0 A BR dsfe i DX R i 2
JHY SDF-1a S CXCR4 7 &, 25 5 & 3, X) IR 2 K B
I XK B A /i SDF-1oe mRNA 563K R 44
BRI ZH 2 F SDF-1oc mRNA #1932 35 55 B A 1 i
[) F19 4IE 52 B AR G, HL & 4 SDF-1ae mRNA &
CXCR4 mRNA [k & i BB R 4 [R) s B) 6 85 (P <
0.05) , R JH fie 8 21 2 Ak 2% v K6 DU R R agke 1, [X
CXCR4 FHPE IS, 45 5 s X R ZH K B CXCR4 BHAE:
YR AT PR, 383 U0 i R DL CXCR4 BH A 4
i, 5 /D o A s ] PR A DL 3 € CXCR4 BH AN g
FIR R ZE e i A A il B JBT | T N A 5% AT LK
T A MO RER YL R €8, CXCR4 FH: 20 i, JH: B P 4 g
B H B P T B R A R R B RE Y A A B A
CXCRAPH UM A R G e B &), iR g R
P B Bk L Bk 0l DX ) CXCR4 BHPE 40 g 23k B 14
Jn, AT BE 5 M Bk i X SDF-1o 1935 34 7K S 384 25 40 6
BRI X EZ it CXCR4 BHPEAH L 5 SDF-1a0 RIE 2 L
WERERE TN, H Rk SR iSRS 7 d, 2 B sl 41 21
FIT B 1 SDF-1o AT 3R B 2 B3 5 6 K 40 8] I A A
CXCR4 PH 1 40 B, A WF 75 38, 76 I St i . 1,
CXCRABHH: At 3= 22 0 BUAE S i a0 X, 2 5t BRAE
B msar Y AR R B EAUS 1d, Bl b
O DX B IS 2 0 CXCRA BHEZH A, vt X R i
Gird BR e 2l kN S R T WG T =8 s o 1) NS A L B
%X —&5 BB IR D R A ST CXCR4 BHA: 20 it 7 5 1fn,
O X R G Rk e /b | R R ] 5 Sk i1l fe 30T
5 T A SR I 35 AR R ) 5 AR [ A 9

B FH S ot e i 2 v (AR Y BB BT AR D
HonT R A R B A E ST T AR Rl
TN A N R AR TR (R A A R &
I, SDF-1 o/ CXCR4 i AE AR 12 Fii ik 10 i af 55585 A6 v 2
AEEAER, RS 1 ey b v fake ot P08 7 KRR
N SDF-1a (R IRZKT A8 o 145 A AR, EL i A8 P K A
KA F (vascular endothelial growth factor , VEGF) X7 IfiL
BRAEMARIERN, Xt —P R T g vl L iE i
AR TR R I A ] R K, DT a2 i
MR A FAE ' BRI 5 b v AT B 36 97 1 R 1t
T A IR, G5 G A 5T 25 ik — 2 e, H BT AT 3G
Jey ke A P e o, P 3 K BRUG PY Y SDF-10/ CXCR4 {7
S, R BE EPCs BRI ML I A 5 28 i ke i X, DA
T 2 10 A
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