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Note: A is the sham operation group; B is the model group; C is the electroacupuncture group.

Ell SHRFMESPRE BMEIHEZE4400)
Figure 1 Pathological microstructure of spinal cord tissue in three groups of rabbits (HE staining x400)

22 BHBBIFERFELT(E 222 3BHIL-6& =L MLFR2
221 3B4HIL-10&= R 1 2.2.3 3BHTNF-"&=hE 3
22l SHERFMEHUMFEER L 1PAKFLEB (x:s) ST
Table 1 Comparison of IL-ip level in spinal cord ischemia-reperfusion
injury of rabbits in three groups (1ts) pg/mL
. S
2H.51 n T
4h 8h 12 h
BFARH 8 24.38 +=1.49 23.86s 1.09 25.10 +1.05 24.83=1.38
TEAUZH 8 24.42 +2.20 42.90% 1.971)) 66.24 +=1.761)) 67.53 +2.071)2
Rt 8 24.16 +=1.59 28.36 = 1.0023 37.97> 1.3523 41.03 == 1.593

S SETHGMATEERS 1) $<0.05 ST ARHE—m R £ERFR 2) $<0.05  SIEAYZH [E— ] fSEb L 3) $<0.05
Note: Compared with the model group before ischemia, 1) $<0.05; Compared with the sham operation group at the same time,
2) $<0.05; Compared with the model group at the same time, 3) $20.05.

224 BHIL-1IR"& &L MLF=24 TNF-"y3RRH 2R WE2 E3 B4 - SR+
23 SBHAERKNFEM KFEARTL A [E]— s (] s bR AR 20 5 £ 2H IL-1FAIL-6:
BRFARA P Co|¥y o B TNF-" &8 1 T BRI LH 2 .
= ety ElL-1VKE [A] HHET4H SIS [ — A [R] AR PR F AT IL-
FrpIl-6 - TNF-" K& TEFRLETT 10°IL-6 TNF-" && EREAS

¥ b o Eaft4H A 22 IL-10:1L-6 it ($<<0.05) - L% 5

454



WRASHTEE PR TIRABE NS S BB T P40 0 s S MR Ty 2

2 SHRBBEGRFEETERMGIL-6/KEER s UCw /=t
Table 2 Comparison of IL-6 level in spinal cord ischemia-reperfusion
injury of rabbits in three groups (xzs) pg/mL
S
2H 51 T
4h 8h 12h

BFARL 8 12351 +:4.66 121.922.67 12597 +3.74 127.78=1.82
FHETUZH 8 119.47+5.63 174.24 % 6.021y 205.40 2=4.251y 252.77 =3.421y)
HFFAE 8 120.85 ==3.70 193.74 4=2.522)3 231.91 2=3.272)3 227.24 +2.2523)

¥ SR RATELEL, 1) $<0.05 ST AR4E Al SRR, 2) $<0.05 SiEAIZ [E—if Al S 3) $<0.050
Note: Compared with the model group before ischemia, 1) $<0.05; Compared with the sham operation group at the same time,
2) $<0.05; Compared with the model group at the same time, 3) $<0.05.

3 SEHARFESMEEEHFTNF-aZKPEER(1£s) Ut /2Tt

Table 3 Comparison of TNF-a level in spinal cord ischemia-reperfusion

injury of rabbits in three groups (1+s) pg/mL
. ¥ E
2H.51 EZAIz D}
4h 8h 12h
BFARH 8 173.2833.40 176.3164.37 174.43 93.92 176.54+-4.93
TEAUZH 8 170.9046.67 438.1445.121y 479.51 +4.28uy 447.66 =8.501)
AT 8 172.2455.04 376.95 4,572 416.88+-2.832)3 380.78 =8.862)3

JE SERIHEMATERE. 1) $20.05 SEFARAE IR SRR, 2) $@0.05 S 2 [E it e (S EhE 3) $<0.050
Note: Compared with the model group before ischemia, 1) $<0.05; Compared with the sham operation group at the same time,
2) $<0.05; Compared with the model group at the same time, 3) $<0.05.
4 SHEAETIIFEEERGIL-1RaKFEER(1+s) Utve /=7t

Table 4 Comparison of IL-1Ra level in spinal cord ischemia-reperfusion

injury of rabbits in three groups (1+S) pg/mL
o S
20510 LA
4h 8h 12 h
BFRA 8 97.20E2.68 99.47 +3.15 98.86 +2.96 96.15 +2.17
TEAUZH 8 98.00F3.19 131.0722.98u1y 136.24+4.311y) 101.1302.87
AT 8 97.37G4.96 148.46 J 8.1523 133.75 +7.83 108.05 =+=3.22;

S SERRATELEL, 1) $<0.05 ST AR4IE i al SR, 2) $<0.05 SisEAIZ [H Al AL 3) $<0.050
Note: Compared with the model group before ischemia, 1) $<0.05; Compared with the sham operation group at the same time,
2) $<0.05; Compared with the model group at the same time, 3) $<0.05.

SEANERF ARG BRI CHydEHo
Note: A is the sham operation group; B is the model group; C is the electroacupuncture group.
E2 SHSHFRHLRIL-1"THHERIK(<200)
Figure 2 Positive expression of IL-1"" in spinal cord tissue of rabbits in three groups (x200)
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A ANRFAL BRI CHy 4"
Note: A is the sham operation group; B is the model group; C is the electroacupuncture group.

B3 SHRAEHRIL-6[THERIA (X200

Figure 3 Positive expression of IL-6 in spinal cord tissue of rabbits in three groups (x200)

A ANETFARE BRI CHy AT
Note: A is the sham operation group; B is the model group; C is the electroacupuncture group.
E4 SHRBEREHNTNF-affHERIEK (X200
Figure 4 Positive expression of TNF-a in spinal cord tissue of rabbits in three groups (x200)
=5 3HAEHFEIL-1p IL-6 TNF-afHAODEEER(1+s)
Table 5 Comparison of positive AOD values of IL-1"",IL-6 and TNF-a in spinal cord of rabbits in three groups (!+s)

ZH 51 IL-1" IL-6 TNF-!
BFERE 5 0.36+0.002 8 0.35+0.003 0 0.2370.002 2
TR 5 0.48+0.002 8L 0.449%0.004 11 0.49( 0.001 3y
HEA 5 0.390.002 612 0.3970.002 91 0.33)0.002 41,2

¥ ST ARALER 1) $<0.05: SIEAYLA LR, 2) $4-0.05'
Note: Compared with the sham operation group, 1) $<0.05; Compared with the model group, 2) $<0.05.
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Effect of Electroacupuncture Preconditioning on Inflammatory Factors of Rabbits after
Spinal Cord Ischemia-Reperfusion Injury
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ABSTRACT Objective: To observe the effects of electroacupuncture preconditioning on the pathological changes of spinal cord tis-
sue and the expression of inflammatory cytokines such as interleukin-11 (IL-10), interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a),
interleukin-1 receptor antagonist (IL-1Ra) after spinal cord ischemia-reperfusion injury, and to explore the protective mechanism of
electroacupuncture on spinal cord ischemia-reperfusion injury in rabbits. Methods: A total of twenty-four New Zealand white rabbits
were randomly divided into the sham operation group, the model group and the electroacupuncture group according to the random
number table method, with eight cases in each group. The model was made by Zivin method in the model group and the elec-
troacupuncture group, the abdominal cavity was opened after intravenous anesthesia at ear margin, the abdominal aorta was exposed
and temporarily clamped, and the rabbit model of spinal cord ischemia-reperfusion injury was established after ischemia for thirty min-
utes. The model preparation and experimental animal treatment of the sham operation group were the same as those of the model
group, however, the dissection was fully exposed without clamping the abdominal aorta. At thirty minutes before the induction of rab-
bit spinal cord ischemia-reperfusion model, SDZ-1I electroacupuncture instrument was used to acupuncture bilateral _Xuanzhong' and
"Yanglingguan™ acupoints in the electroacupuncture group, intervention for thirty minutes. All rabbits were killed after intervention for
twelve hours, and the L2-5 segments of spinal cord tissue were captured. HE staining method was used to observe the pathological
changes of spinal cord tissues in the three groups; Immunohistochemical method was used to observe the localization and content
changes of IL-10, IL-6 and TNF-a; Enzyme-linked immunosorbent assay (ELISA) was used to detect the contents of IL-10, IL-6, TNF-a
and IL-1Ra in serum before modeling and 4, 8, 12 hours after ischemia-reperfusion. Results:  HE staining results: compared with
the sham operation group, the number of neurons in spinal cord tissue in the model group decreased, the color of nucleus and cyto-
plasm of cells became lighter, and the boundary of nuclear membrane was not clear. In severe cases, the nucleus dissolved or even nu-
cleolus disappeared, there were transparent areas around cells, and axons showed different degrees of degeneration such as enlarge-
ment, swelling and disappearance; compared with the model group, the number of neurons in the electroacupuncture group increased,
the structure of most neurons was clear, the atrophy degree of nucleolus and nucleus was light, only a small amount of cells became de-
formed and necrosis, the damage degree of cells were lighter, and the density of surviving neurons increased.  Immunohistochem-
istry results: compared with the sham operation group, the expressions of IL-10, IL-6 and TNF-a of spinal cord tissue in the model
group were significantly increased (F<0.05); compared with the model group, the contents of IL-10, IL-6 and TNF-a in the spinal cord
ofrabbits in the electroacupuncture group were significantly decreased (P<0.05).  ELISA results: Before modeling, there was no sig-
nificant difference in the three groups (P>0.05); compared with before modeling, the expressions of IL-10, IL-6, TNF-a, IL-1Ra in
serum of the three groups increased in different degrees at 4, 8 and 12 h after ischemia-reperfusion, with significantly significance
(f<0.05); compared with the sham operation group at the same time, the expressions of IL-10, IL-6, TNF-a and IL-1Ra in the model
group increased significantly at 4,8 and 12 h after reperfusion (f<0.05); compared with the model group at the same time, the expres-
sion of IL-10 and TNF-a in the electroacupuncture group decreased significantly at 4, 8, 12 h after reperfusion (F<0.05). Conclusion:
Electroacupuncture pretreatment can effectively alleviate the pathological injury of spinal cord and has a good protective effect on
spinal cord ischemia-reperfusion injury, which may be related to inhibit the expression of IL-10, IL-6 and TNF-a and promote the ex-
pression of IL-1Ra.

KEY WORDS spinal cord ischemia-reperfusion injury; electroacupuncture; pretreatment; inflammatory cytokines; pathological change
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