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Abstract

BACKGROUND: Studies have shown that brain function changes after spinal cord injury, and acupuncture treatment has a good effect on incomplete spinal
cord injury. Whether acupuncture can affect the remodeling of brain function in patients with spinal cord injury is worth studying.

OBIJECTIVE: To investigate the effect of "three-tong acupuncture" on brain function in patients with spinal cord injury.

METHODS: Twenty spinal cord injury patients who met the inclusion criteria were randomly divided into acupuncture treatment group (n=10) and drug
treatment group (n=10). Acupoints of Dazhui, Yaoyangguan, Ciliao, Zusanli and etc. were selected and dilatation wave was selected for electroacupuncture
which lasted for 30 minutes, once a day. In the drug treatment group, monosialotetrahexosyl ganglioside sodium was intravenously administered with the dose
of 60 mg, once a day, 4 weeks as a course, two courses in total, with an interval of 7 days. The study protocol was approved by the Ethics Committees of the
Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, with an approval No. 2014031107.

RESULTS AND CONCLUSION: There was a significant improvement in scores of sensory, motor, daily activity and American Spinal Injury Association grading
assessment in the two groups after treatment, but there was no significant difference between the two groups (P > 0.05). The amplitude low-frequency
fluctuation of bilateral main sensorimotor cortexes of patients in both groups after treatment were significantly increased compared with those before treatment,
and the amplitude low-frequency fluctuation of bilateral caudate nucleus after treatment was significantly lower than that before treatment, and there was

no significant difference between the two groups after treatment. The regional homogeneity of bilateral anterior and posterior central gyrus and middle
temporal gyrus/inferior temporal gyrus between two groups after treatment were significantly higher than those before treatment. The regional homogeneity
of bilateral thalamus and caudate nucleus after treatment was significantly lower than that before treatment. There were however no significant difference in
the regional homogeneity of these above-mentioned brain areas. The fractional anisotropy of the posterior limb of the internal capsule and the corona radiate
after treatment was significantly higher than that before treatment, and the mean diffusivity was decreased compared with that before treatment. There were
significant differences in the two groups before and after treatment except for the right radial crown. These findings indicate that “three-tong acupuncture” can
improve the remodeling of brain function in patients with spinal cord injury, which may be one of the mechanisms of acupuncture treating spinal cord injury.
Key words: spinal cord injury; three-tong acupuncture; electroacupuncture; magnetic resonance imaging; low-frequency fluctuation; amplitude; regional

homogeneity; mean diffusivity; fractional anisotropy
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STRTESE PR 183hPFIr . HH AT SR TV 7 LA
ASIA ) 22 7 o F R (P> 0.05), RATRIELME, W1,
2,

®1 | MABERGIENEETR

Table 1 | Baseline data of patients with spinal cord injury in the two

groups
TiH &4 (n=10) 2544 (n=10)
PR (53 / L, n) 7/3 7/3
WS (xts, %) 44.70+11.76 43.30£13.95
IR (xts, H) 2.4+1.1 2.840.9
AL (n)

Ti0-12 6 7

L,-S, 4 3

R2 | ZBREERT SR ERBRI CEME T HERNN SR EES
TTRIERESEINAE. EaNThaE. AEEEEINRNIR ASA PRNES

(n=10)
Table 2 | Differences in scores of sensory, motor, activity of daily living
and American Spinal Injury Association grading of spinal cord injury
patients before and after treatment by three-tong acupuncture and
monosialotetrahexosyl ganglioside sodium

TiH a3 2y
T4 (xts) 38.70+27.95 39.40425.29
0-5 ZLHL 114> (Xts) 15.70+12.59 17.60+16.93
H R iGN AE 1) (Xts) 48.00423.48 45.50425.44
ASIA 43 4%

AL 3 3
B 2 2 3
C% 3 2
D % 2 2
E g 0 0

BIT A
JRAEVE5r (x£s) 42.40+21.31° 49.20+28.43"
0-5 ZHLITIT43 (xts) 25.40£9.49° 22.70£15.27°
H R 3G EhAE 1) (Xts) 66.50+16.84° 59.00+21.96°
ASIA 434%

AL 2 2
B 2 2 2
C% 2 3
D % 4 3
E 4 0 0

FVE: H5iyTEiAE, °P<0.05, "P<0.01

22 BRBRIEAE. EBHHE. BFLEETENER TS
B ASIA 5B B2 ANITRRIRIT IR, AT, 0-5 K
JULZ 3923 A0 H 8 A3 2 B VT YRR RTA BT e (P <
0.05); HMZHESEIT S 0-5 LI VE Fl H ARV VS B Be
JIVPr LA 22 S R S (P> 0.05) . FRAR IR 45 IR,
PIALVRIT AT IS ASIA 73 2 7 S 3 MR L (P < 0.05); {HIA
ITIG AL ASIA 3 2 5 L R EVER XL (P>0.05), WL 2.

2.3 ASIA AT EMRALE B S RN 2(20%), HRUE
EHER 6(60%), ToRUEFHE N 2(20%); WL BASUEE
ool 110%), A RCEEHE R 7(70%), TG EHEN
2(20%). WHZH ASIA 432 S bR 22 S g e E VE R L (P> 0.05),
2.4 #% 8B AL RS AT M LR

241 BEMGX ALFF 255 5897 RiAHLL, PRALYEYT XU
TR IE B B 5t ALFF B 2389 & (P < 0.05), T XU B AR %
ALFF {H IR N % (P<0.05). [E 2 13k 3 R [ XL 7 3%
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BRSSP A A 2. AT R AURI 25 W 24 B3R A H g WA Ak
RERTEZEMERE X (P>0.05),

R3 | ZBEEAT S RERRR N CEME T HEEMN BHRGERET
[EIfXX ALFF BRI

Table 3 | Effects of three-tong acupuncture and monosialotetrahexosyl
ganglioside sodium on the amplitude of low-frequency fluctuation in different
brain regions in spinal cord injury patients

TR JiAi Broadmann fif [X 45k PRFE FIRARR tfH
X KONy 7 &
[
YRITHI < WRIT S
FERE 1 2, 4,6 -50 -7 38 -3.95
TR 2 4 2, 4,6 52 -10 49 -4.11
HITRET > BTG
FERE 3 I R 26 -9 -58 -43 3.33
B4 +H eI 43 14 -63 -40 3.67
2y
TR < VBTG
RHE 1 o2, 4,6 FIERIZENX 89 -51 -8 36 -3.85
TR 2 o2, 4,6 FIRAIZEX 96 50 -12 48 -4.22
TR > BTG
FREE 3 I % 21 -11 -55 -41 3.13
fHEE 4 H et IR A 33 17 -60 -44 3.42

242 BAMIX ReHo 455 VAYTHT S P41 ReHo Z2 5 4[] 3
Fros. &FRMZGPIRTT 5 A B0 B AT / 51 (M1/
S1). XU b1\l / #hseiash X, AT e, hRfE e,
(1R T 2] ReHo B B SR 38 s XU R AR A XA Fe i DA B
Ti /Nt ReHo fE ] 2 FEAIK, W3k 4.

R4 | ZBESESRIAT S RMERER I S MR E T EERAN SEERG R
ENERX FE—H M ERFN

Table 4 | Influence of three-tong acupuncture and monosialotetrahexosyl

ganglioside sodium on the regional homogeneity of different brain regions in
spinal cord injury patients

i X PN RS SN A N LY 7 IR EEE
X y z
e ¥l
HITHET > BTG
TR R /N I 47 -41 -30 20 4.45
LN il 122 1 -62 -13  4.02
T H 70 6 -10 12 451
Vi 33 -7 21 7 3.37
RITHN < 1B JE
RORETE /g R A 71 -22 -20 50 4.02
ik [a] / %R =] Ik 70 50 -12 -32 512
B WA PSS G 67 21 -22 60 4.10
2y
RITHT > W7 R
AN I 37 -40 -31 21 4.67
Rz A 145 12 -60 -15 422
T +H 78 6 -12 14 4.27
i 40 -9 23 9 3.76
VRITHT < IRIT A
RRETE / g A 77 -26 24 58 424
Mk a] / 5F A I 71 51 -12 -22 527
2B 3 CIVAC S G 1 65 24 -27 64 4.20

25 FHKERBLER  FRIBUBOGER DA BER 07 8 1% X B
Jot 2 A PN R AR i e 0 ORI P 29 R O AT BB
Bit45 107 8 G 15 2T 4 ARAE P 8 i IR U e IX 4% 17 5 )
HERIT JE BRI T AT BTt R (P < 0.05); HHREHR 84 KNl H

JR A4 ARAE P 3 S5 I B T80 e X P 388 BOR BB T S BUA YT
FBE (P <0.05), &2 R 7 A PN Rl R 5 ) S 43 BRI SF 1)
TR e R o R E YR (P> 0.05). BRAT U BUR & & 1)
SO, PR AR % 1) S o BRI S R B 2=
HREER X (P<0.05), WE 4, 5.
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