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[ Abstract] Objective To observe any effect of electroacupuncture in the head motor area on motor impair-
ment and JAK2/STAT3 signaling in rats modeling cerebral palsy. Methods Thirty Sprague-Dawley rats were ran-
domly divided into a sham operation group, a model group and an electroacupuncture group, each of 10. A model of
cerebral palsy was induced in the model and electroacupuncture groups, while the sham operation group was not liga-
ted in a sham operation. The motor functioning of all of the rats was evaluated 24h and 21d after the modeling using
the Basso, Beattie Bresnahan locomotor rating scale ( BBB scale). At 21d all of the rats were sacrificed and their
brain tissues were collected. Hematoxylin-eosin staining was used to observe any pathological changes in the cerebral
cortex, and fluorescence quantitative PCRs were employed to detect the mRNA expression of apoptotic gene B-cell
lymphoma/leukemia-2 ( Bel-2), Bel-2-associated x-protein ( Bax ), and cysteine-aspartate protein hydrolase-3
(Caspase-3). ELISA was used to detect the mRNA expression of tumor necrosis factor-a( TNF-a) , interleukin-13

(IL-1B) , interferon-y(IFN-y), and the oxidative stress indicators superoxide dismutase (SOD), total antioxidant
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capacity (T-AOC), and malondialdehyde (MDA ). Western blotting was applied to detect the expression of JAK2,

STAT3, p-JAK2 and p-STAT3. Results

The average BBB motor function score, Bel-2 mRNA expression, SOD

and T-AOC of the model group were all significantly lower than that of the sham-operated group at 21d. The average

expression of Caspase-3 mRNA, TNF-a, IL-1B and IFN-y, were significantly greater as were MDA content, p-

JAK2, and p-STAT3 levels. The average BBB motor function score of the electroacupuncture group was significantly
higher than the model group’s average, but caspase-3 mRNA expression, TNF-a, IL-1B, IFN-y, MDA, p-JAK2 and

p-STAT3 were all significantly lower. Conclusion Electroacupuncture applied to the head motor area relieves motor

function impairment in rats modeling cerebral palsy. That may be related to inhibition of the JAK2/STAT3 pathway's

activation resulting in less apoptosis, inflammation and oxidative stress.
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SRR T A ST R P e SRR
KBRSk B3z 3l X, I W %€ 0 K B A5 45 B JAK2/
STAT3 {5 5 1@ B AR, BLAGE 4T

MBI ETIE

— SR
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7N FOLE B PCR AN T3] mRNA ik

A4 K BRI ZH 2025 10 mg, >R RNA $#2 G5
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21U RNA J %5520 eDNA, FR FH 2O E f e il i) &
XF eDNA HU i H WEAH AR 525 1 B 4Lk 9/ 11 1
#5-2 ( B-cell lymphoma-2, Bel-2) | Bel-2 & x & H
(Bel-2 associated x protein, Bax ) | PEZ R KA 2R
H 7K f# B-3 ( cysteinyl aspartate specific proteinase,
Caspase-3) 17 9¢ 6 %€ & PCR ¥, PCR [ Wik &
IR :eDNA 1l B350 & ROVR S 10 wl, b R ilE
S (BT IIENEER 1) 4 0.6 wl, I EB TR 2
%20 pl, PCR M B FUNR .95 C FWiAEH: 3 min,
95 °C LW 15 5,60 °C W 25 5,72 °C i 30 s, FLAEER
40 ¥, VA B-actin WS, f IR K 2721 Bax
Bel-2 Caspase-3 mRNA FEIRKF,

R S HRERE B RS9

AR RS

Bax ¥f: 5 -TTGCTACAGGGTTTCATCC-3'
T#:5" - GTCCAGTTCATCGCCAAT -3

Bel-2 3% :5-CAGAATCAAGTGTTCGTCAT-3
T ##:5'-TCGTTCTTCACCTCCACCATGA-3'

Caspase-3 ¥ :5'-GAATCCACGAGCAGAGTC-3'
i :5'-TCAACAAGCCAACCAAGT-3’

B-action % :5'-CCTAGAAGCATTTGCGGTGC-3'

T :5'-TCATGAAGTGTGACGTTGAC-3’

£ \ELISA %A 58 JiE 20 i PR - B2 S8 Ak L 3848 b
FKik

B 2H R BRI 2 22 25 10 mg, R FH 2H 23 54 1 i oF
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10 min, HCE 38 2R R & A TNF-o  IL-18 \IFN-y |
MDA .SOD & T-AOC /K, It B A 2w E A Lid
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215 i MG 24 h FERE 21 d /)
FARA 10 19.48+0.11 19.94+0.20
HRIZH 10 6.86+0.68" 9.51+0.55"
R 2 10 7.0120.47° 13.011.13%

ST ARG R ) 4 H A, 2 P<0.05 5 545 R4 AH RIS ) o5, B
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BFARA

BRI Lk gl il

e

1 3 2H R UM B2 B Bl 00 % F A ( HE %4, x 100)

i Bax M Caspase-3 mRNA ik /K-35 Bl 2 g 3%
AR (P<0.05) , Bel-2 mRNA 26 1k 7K V- AR R 2 B 25
B (P<0.05) , B W3 3,

F3 3ARBIKALATIEN mRNA Fh7KF AL (x4s)

ZH 5 H Bax Bel-2 Caspase-3
BFARA 10 1.00+0.11 1.00+0.12 1.00+0.09
FRERI L] 10 1.77+0.15* 0.58+0.07* 1.84+0.19*
IR b e 10 1.2420.12% 0.84+0.08%  1.30+0.12%

0 SR TARANE,*P<0.05; SHEIZ AL, P<0.05

VY 3 ZH K B 2 25 E A M P i L AR

T ELISA PRI & 0, AR 21 | A 4 o i 4l R
FURZH 21 TNF-o IL-1B M IFN-y &3 B 25 TR
FARA(P<0.05) , B EF R34 R BRI 41 21 TNF-
IL-18 K IFN-y 75 i H4 B4 780 4 i 35 1K ( P<0.05) ,
BB 4,

x4 3AURRNALU RAL AL 775 2 L4 (ng/ mg, 2£5)

415 A TNF-« IL-18 IFN-y
BFARA 10 1.56+0.14 0.94+0.11 3.09+0.34
P2 10 3.62+0.25% 2.15£0.22*  7.75+0.81°
IR b 10 2.0120.18% 1.33£0.14*  4.92+0.55%

0 ST ARAE,*P<0.05; SHEIZ AL, P<0.05

.3 2R BRUG 2H 20 S AL D S A 7 e LR

REAIZH R A R U 2 20 h MDA F 53
B0 TR R4 (P<0.05) ,SOD \ T-AOC & & ¥ B
AR T ARLL(P<0.05) ; BT LA K BURI 441
MDA % i B AR AL 4 1 35 B IR ( P<0.05) , SOD K T-
AOC & B R 20 (g & 3 7 ( P<0.05) , HAARKE Il
%5,

R5 3 AARMIKAL P AR &5 T (245)

el R ( prlr\l/l()]l)/Amg) SOD(U/mg) (Td?gg)
BFARA 10 1.22+0.14 20.13+2.64 8.79+0.67
AL 10 3.94£0.55* 9.35+0.83"  4.12+0.44°
F AT R A 10 2.36+0.24"  14.55£1.67"  6.68+0.56"

SR TFARA LA, *P<0.05 ; SEIRIL [ #, P P<0.05

753 H R U412 JAK2/STAT3 {5 538 [ +H
PSR SN

1T Western blot Kl A& B, A5 2 K B i 2H 21
p-JAK2 \p-STAT3 Fik/K-F HLET I A p-STAT3 %Kik
KR B TR T AR (P<0.05) 5 B AT il 4 K B
K ZH 2L p-JAK2 p-STAT3 3k 7K - 24 55 5 70 2] B
KA (P<0.05) ,p-JAK2 Fik K5 BFARAH 27T
GitEE L (P>0.05) , BT OLILE 2 %6,

JAK2

p-JAK2

B-actin

BRFEARA  HRA B REA

STAT3

p-STAT3

B-aciin

BFEARA  HRH  BEREE

B2 3HKRIHHLIF p-JAK2 p-STAT3 Fik i

F6 3AKRFUIKNALF p-JAK2 p-STAT3 Fik /K- HHE (z+s)

251 HE p-JAK2/JAK2 p-STAT3/STAT3
BFARA 10 0.64+0.05 0.360.04
FERIZH 10 0.91+0.10* 1.24£0.13%
FEL A A 10 0.52+0.04" 0.51+0.06*

. ST ARHE,*P<0.05; SR L, P<0.05

oo
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UE S LB )38 Sk 82 sl X ek 2 i 9 A U 483 47 L el
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B R SOk B A Ak s R LA R 22
VIRebifs 5 g T RAE SN | S AR N 8 I ik B i
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I ZEREANR, B IR AR L AR PN A7 A A8 I 3 oy ot
W% . Bax Ml Bel-2 2 5200 RIR AR AN IH T A %,
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AT A Caspase-3 FRIBFZ M4 ML Tk B2, ASHESE
FF B R R Y R BRI 2 2 P Bel-2 # 3k & SOD  T-AOC
FE I AR, Bax S Caspase-3 ik | ZFh e & 1
A P F0 MDA 55 8 2 2 B, 5 B 1R 0 5T 45
LU R — 3 SRR T RE S Ak R T
SN 3k TG S i e A R R AR DA G

A R A 7T X TR e 27 S A 2 T RE Y
FRAY PRI T TR R, K I T T RE i 17
] SFe L PV Y A% T 2R 25 16 BRI 26 3 ) A Y i 4
MIPR T JAE SN K S8 A o 38 s g A5 AR A A
WA R MR K B2 B T R ) 3 2 B0 X L i
AP P T Bel-2 Fak 1 B T+, Jra Ly SOD K
T-AOC &N, f2 M 11 Bax M Caspase-3 &
KA TR, 2R A2 R PR 4l it Y 7 B AR 7= ) MDA

PR I BRI, 2 B A T TR 400 A A UG 2
A R ORT S 7 S S & = K A AIVR . O VA =
k5453

ARG 73 1 J2 T AR WTIR A, & 40 i v
BIRRNEYESHSERES 5T RAE R K&
SIS N R R o JAK2/STAT3 3 i 32 3|
2R, JAK2 F1 STAT3 ¥ LIsE IR 1k i 1B 20 & A 1%
1k, JAK2/STAT3 3 [f—J7 T B EL 2 AP M T3 L R
PR P2k, 55—y TR REAE HE 2 P 40 B i1 | T PR 4
A B 8 A IO S8 S I 7 S A RS ke o
TR Y T A AR JAK2/STAT3 {5538 %t
FE WG o ASHIFFE F o R 7R K BRI 4 40 p-TAK2 M
p-STAT3 ik ¥ F AR 4 8 2% T+, $E8 JAK2/
STAT3 {5538 % 2 55 MW & 1oL 72 5 177 28 o 0k
Hhiz 2l X 5, A e A5 AR R UM A1 2 p-JAK2 K p-
STAT3 &Ik Y 21 K BRI 25 B AIC, 2% BH R 9
e ARE K B 2H 2 JAK2/STAT3 3 B350, iF
M JAK2/STAT3 38 B/ 5 10 41 HL 08 1 | 98 0E
K EACRL N, A B T 52 i 22 D RE GG

25 TR B S Sk S T R DX AT DR ko R R
Hl 5349 , o3 Az s Dy R , A R AL ] B85 400 il i
U1 JAK2/STAT3 15 5 38 JE I, 125 10 ek 5 40 it 9
T R S N B SR RIS N A 2

2 % X #t
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