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Effects of electroacupuncture at Point JIAJI( EX - B2 ) and Point governor vessel on neural function of hind-
limbs in rabbits with acute spinal cord injury and the mechanism of action
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ABSTRACT Objective:To observe the effects of electroacupuncture at Point JIAJI(EX - B2 ) and Point governor vessel on neural func-
tion of hindlimbs in rabbits with acute spinal cord injury and to explore its mechanism of action. Methods : Sixty New Zealand rabbits were
randomly divided into sham — operated group,model group and electroacupuncture group,20 cases in each group. The random digits table
was used for grouping. The spinous processes and ertebral plates of T,; — L, of rabbits in sham — operated group were removed to expose
0.5 cm of endorachis in width without spinal cord injuries, while the models of acute spinal cord injury were built in rabbits in model group
and electroacupuncture group by using improved Allens method and the models were identified by spinal cord MRI scanning. The rabbits in
model group and sham — operated group were untreated , while the rabbits in electroacupuncture group were treated with electroacupuncture
at two pairs of Point JIAJI(EX — B2) and upper and lower Point governor vessel ( Point JINSUO and Point MINGMEN ) at the injured seg-
ments of spinal cord,30 minutes at a time,once a day for consecutive 7 times. At 1,3 and 7 days after the beginning of electroacupuncture
intervention , the neural function of hindlimbs of rabbits were evaluated by using improved Tarlov scoring method. After the end of interven-
tion, 10 rabbits were randomly selected from each group and were treated by perfusing their hearts with 4% paraformaldehyde. Then approx-
imate 1 c¢m injured spinal cord were fetched out and sectioned for HE staining. The spinal cord tissue morphology were observed under the
microscope and the proliferations of spinal cord cells and Nestin expression levels were detected by using immunohistochemical method. The
sciatic nerves of the remaining 10 rabbits in each group were separated under anesthesia and 30% horseradish peroxidase ( HRP) were injec-
ted into the sciatic nerves in dosage of 5 pL. Twenty — four hours later, the dorsal spinal cord tissues near the injuried spinal cord were
fetched out and the numbers of red nucleus neuronal cells were marked by using HRP retrograde tracing technique. Results: The MRI sig-
nals of spinal cord in the transverse plane were normal and clear cerebrospinal fluids were found in sham — operated group ;while enhanced
MRI signals of spinal cord in transverse plane and compressed cerebrospinal fluids were found in model group and electroacupuncture
group,and the injured segments of spinal cord presented with obvious high signal on T2 - weighted MRI and low signal on T, — weighted
MRI in the sagittal plane,which suggested that there were engorgement and edema arround the broken ends of spinal cord and the models
were successfully built. There was statistical difference in Tarlov scores between different time points after electroacupuncture intervention,
in other words, there was time effect( F =6.920,P =0.001 ). The Tarlov scores increased gradually in model group and electroacupuncture
group after intervention. There was statistical difference in Tarlov scores between the 3 groups in general,in other words, there was group
effect( F'=426.78,P =0.000). At 1 day after the beginning of intervention, the Tarlov scores were higher in electroacupuncture group com-
pared to model group(0.30 +/-0.47 vs 0.20 +/-0.41 points,g =7. 010,P =0.486 ) and were lower in electroacupuncture group compared
to sham — operated group(0.30 +/- 0. 47 vs 4.70 +/- 0. 47 points, g =30. 843, P =0. 000 ) and were lower in model group compared to
sham — operated group (¢ =31.544,P =0.000). At 3 days after the beginning of intervention, the Tarlov scores were higher in electroacu-
puncture group compared to model group(1.55 +/-0.60 vs 1.05 +/-0. 53 points,q =2. 877,P =0. 006 ) and were lower in electroacu-
puncture group compared to sham — operated group(1.55 +/-0.60 vs 4.80 +/—0.41 points,q =20. 775,P =0.000) ,and the Tarlov scores
were lower in model group compared to sham — operated group(q =23.651,P =0.000). At 7 days after the beginning of intervention, the
Tarlov scores were higher in electroacupuncture group compared to model group(2.65 +/-0.59 vs 1.40 +/-0. 50 points,q =8. 004,P =
0.000) and were lower in electroacupuncture group compared to sham — operated group (2. 65 +/-0.59 vs 4. 85 +/- 0. 41 points, g =
14.081,P =0.000) ,and the Tarlov scores were lower in model group compared to sham — operated group(gq =22.093,P =0.000). There
was interaction between time factor and group factor( F =70.786,P =0.000). In sham — operated group,the shape and structure of spinal
cord were complete and the neurons were uniformly distributed in normal structure;the cellular membrane, cellular nucleus and tissue
spaces were normal and Nissl bodies were clear. In model group,the normal structure of spinal cord tissue disappeared ,and hyperaemia and
edema in the tissues and decrease of number of neurons were found ; some Nissl body disappeared and there were big cavity in some areas of

grey matter. In electroacupuncture group,the shape and structure of spinal cord were basically complete and the structure of neuron was ba-



HEIEF 2016 4 12 F % 28 #% % 12 4] ] Trad Chin Orthop Trauma,2016, Vol. 28 ,No. 12 (% 895)- 15 -

sically normal ;the vacuolar degeneration decreased and hyperaemia and edema in the tissues disappeared. At 7 days after the beginning of
electroacupuncture intervention, there was statistical difference in the number of proliferative spinal cord cells under the optical microscope
( x200) between the 3 groups(43. 67 +/-8.19,18.77 +/-3.55,6.30 +/-2.32,F =382.413,P =0.000) ; the number of proliferative
spinal cord cells was more in electroacupuncture group compared to model group (g =20. 889,P =0.000) and sham — operated group( g =
31.348,P =0.000) ,and the number of proliferative spinal cord cells was more in model group compared to sham — operated group (¢ =
10.459,P =0.000). At 7 days after the beginning of intervention, there was statistical difference in the number of Nestin positive expres-
sion cells of spinal cord under the optical microscope( x 200 ) between the 3 groups(23.37 +/-5.10,10.77 +/-3.26,4.43 +/-1.33 ,F =
218.084,P =0.000) ;the number of Nestin positive expression cells was more in electroacupuncture group compared to model group (g =
15.770,P =0.000) and sham — operated group (¢ =23.696,P =0.000) ,and the number of Nestin positive expression cells was more in
model group compared to sham — operated group(q =7.926,P =0.000). At 7 days after the beginning of intervention, there was statistical
difference in the number of red nucleus neuronal cells under the optical microscope ( x 200 ) between the 3 groups (513. 40 +/-46.79,
417.90 +/-43.03,578.40 +/-43.91,F =32.760,P =0. 000 ) ; the number of red nucleus neuronal cells was more in electroacupuncture
group compared to model group(g =6.771,P =0.000)and was less compared to sham — operated group( g =4. 608,P =0.000) ,and the
number of red nucleus neuronal cells was less in model group compared to sham — operated group(¢g =11.379,P =0.000). Conclusion :
Electroacupuncture at Point JIAJI(EX — B2) and Point governor vessel can obviously improve the neural function of hindlimbs in rabbits
with acute spinal cord injury. It can promote the differentiation and proliferation of neural stem cells and inhibit the apoptosis of red nucleus
neuronal cells,which may be the mechanisms of action for repairing the nervous tissues at the injuried segments and recirculating the neural
pathway.

Key words spinal cord injuries ; electroacupuncture ; point EX — B2 (JIAJI) ; points, governor vessel; neural stem cells; neural conduction;
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