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Effect of electro-acupuncture on expression of netrin-1 and semaphorin 3a in rat

cortex after middle cerebral occlusion

Lyu Kai, Li Feng, Gong Biao, Li Xuezhi, Huang Siqin, Wu Fang, Wang Li (College of Chinese Traditional Medicine,
Chongqing Medical University, Chongqing, 401331, China)

[ Abstract | Objective To observe the expression of netrin-1 ( Ntnl) and semaphorin-3a (sema3a) in
the cortex of rats after middle cerebral occlusion ( MCAO), and determine the effect of electro-acupuncture
(EA) intervention on their expression, so as to explore the roles of Ninl and sema3a in neural plasticity after
cerebral infarction. Methods A total of 130 male Sprague Dawley (SD) rats were randomly divided into con-
trol group (n =10), model group (n=60) and EA group (n =60, in the acupuncture points PC6 and ST36,
80 to 100 Hz, 1 to 3 mA, 1 to 3 V, for 30 min, performed in 90 min after anesthesia recovery) , and further
assigned into 4 time point, that is, in 1, 3, 7 and 14 d after model establishment. Modified neurologic severity
scores (mNSS) were carried out to evaluate neurologic injury at every time point. Immunohistochemical assay
was used to detect the expression and distribution of Ninl, sema3a and NF200 in the cortical ischemic region.
Western blotting was employed to detect the expression of Ninl and sema3a in the affected cortex. Results
Immunohistochemical results showed that the rat brain cortex expressed Ninl and sema3a at every time point,
and they mainly located in the cytoplasm. Western blotting indicated that the model group had higher expression
of Ntnl at 1 d (P <0.01), kept in elevation at 3 d (P <0.01), reached peak at 7 d (P <0.01) , and main-
tained still higherat at 14 d than normal levels (P <0.01). Compared with the control group, the expression of
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Ninl in EA group had the same trend, but the expression level was significantly higher than the model group,
with significant differences in 1, 3, 7 and 14 d ( P <0.05, P <0.01). Compared with the control group, se-
ma3a protein level in the model group began to rise in 1 d after model surgery (P <0.01), increased and
reached the peak in 7 d (P <0.01), and was still higher than the normal level in 14 d (P <0.01). Compared
to the model group, EA group presented low expression of sema3a at the same time point, with significant
differences in 1, 3, 7 and 14 d (P <0.05, P <0.01), and reached peak in 7 d. The results of Western blot-
ting and immunohistochemical assays were basically consistent. Compared with model group, the mNSS of EA
group had significant differences in 7 and 14 d (P <0.05). Significant difference was seen in the expression of
NF200 between model group and EA group in 14 d (P <0.05). Conclusion Cerebral infarction significantly
up-regulates the expression of Ninl and sema3a. EA intervention improves Ninl expression but suppresses
sema3a, and promotes axon regeneration and repair, which may be one of the mechanisms that EA promotes the

recovery of neurological function after cerebral infarction.
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TBST %k 3 IR, W 0 (RPiIF, PUARF Ay 1:2 500) ; TBST
VR, BERRAURAS, L B-actin SN2, L Quantity One 4. 6
(Bio-Rad)) 4 43 F1 A4 A7 45 S K FE AR 43 7. Ninl | sema3a
ZHi A AL AL SR AE YA W] , Western blot #AE AH G I 7] 1t
A LB A RN,
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ER LTI RER AT 1.3 d B o6 FIBERIA >
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*1 KRWBINEESLLE (n=15, 5,1 %5)
2051 1d 3d 7d 14 d
FiFIZH 8.25+1.39  9.75+1.88  7.88%1.56  6.98 +1.64
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a:P <0.05, 5870 0 p 4
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WAL, BBIZH Ninl 7B 1 d J5 B B4R (P <0.05),
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it (P>0.05), AL 1 d B Ninl K 2 AR
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R Z A G257 (P <0.01 ), AL Sema3a 25 [ FE 61
Ml d FREIEH A B ERI (P <0.01),3 diE LTHEH
(P<0.01),7 d B}35I(E (P <0.01) ,14 d #1E% 4454 it
#7225 (P <0.01) . HEFY sema3a [FRIBHGERIL LT,
(B2 AR T, 1.3.7 14 d SRR 4 H oA e it
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1 SR AN AR E R R & E K RN R Ntnl
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a:P<0.05,b:P <0.01, 5 EH Ma;e: P <0.05,d:P<0.01,5
AL LA AR
2 FEEREHEKRRRER Nl ) FHXBEE

14 d;F.d4t20 1 d;G. 2 4H203 d;H. w4H20 7 d;1. w4420 14 d
B3 GREE LKA E R =& E K BN B sema3a
HFRIE (SABC x400)
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E 50' / é / é 251 a 0 IE#4]
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B4 FREIRHA Sk BB R sema3a 445 B B (A

2.3 Western blot 4] Nitnl %5 sema3a 3§ & &
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bR (P <0.01) , L EF A1 SHLRIZ AR b, Ninl 25 Rk #a 3
MFEL,EEEEAE T E, 1.3 7.4 dASIT¥2ER(P<
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AL [ I A A LU R A 1.3 d F 7 (14 d A 5T
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1
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0
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BT e

, I‘pd 7ol
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HH, HRIHEL s C %08 2K 11 netrins 7314
5 3 B B (Ninl (3.4 ) F1H F 25852 (netrin-G1 |
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PIBAE R A I, 5 Liun %50 A BT 58 45 AR K
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