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Abstract ; Objective To explore the effects of electroacupuncture therapy on intestinal flora and inflammatory immune function
in ischemic stroke model rats. Methods According to random number table method, 16 Sprague Dawley(SD) rats were divided in-

to sham operation group ,middle cerebral artery occlusion( MCAO) group, MCAO + electroacupuncture group and MCAO + elec-
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troacupuncture non — acupoint group. Left MCAO operation was conducted with wire occlusion method to prepare brain
ischemia — reperfusion animal model. After the operation,the animal model was put into wood shavings and kept warm water to
observe the changes. After 2 hours, the wire occlusion was slowly withdrawn, while only the arteries were separated and then
sewed up in the sham operation group. 24 hours after modeling,the MCAO + electroacupuncture group selected Shenting( DU24)
and Baihui( DU20) and applied SDZ -V electroacupuncture instrument with density wave(1 ~20 Hz) once a day,for a total of 7
days. The sham operation group and the MCAO group were given the same feeding and grasping conditions without any treatment.
In the MCAO + electroacupuncture non — acupoint group , the hypocholic non — meridian and non — acupoint points were selected ,
and the electroacupuncture intervention was carried out 24 hours after modeling for 14 days. The neural function of rats in each
group was observed 24 h and 3,7 and 14 days after the modeling,and the change of brain water content was detected after the in-
tervention for 14 days. After successful modeling,longa method was used to score the neurological impairment. Morris water maze
experiment evaluated the spatial learning and memory ability of rats. Western blot analysis was performed to detect the growth re-
lated proteins of ischemic penumbra neurons in each group. Real — time fluorescence quantitative Polymerase Chain Reaction
(PCR) was used to detect the changes of intestinal flora in rat stool. The contents of interleukin — IB(IL —1B) and intercellular
adhesion molecule —1(ICAM —1) in serum and brain tissue were detected by double antibody sandwich ABC - enzyme — linked
immunosorbent assay( ABC — ELISA). The correlation between IL — 13,ICAM -1 and intestinal flora was analyzed. Results The
neurological function of the rats in each group was evaluated at 24 h and 3,7,14 d after modeling. The neurological function defi-
cit score of the rats in the electroacupuncture group was lower than that in the MCAO group at the same period after cerebral is-
chemia reperfusion,and the acupoint group was significantly lower than that in the non — acupoint group (P <0.01). The im-
provement of nerve function in electroacupuncture group was more significant with the extension of intervention time. Compared
with that of the MCAO group, the escape latency of MCAO + electroacupuncture group was significantly shortened( P <0. 05) ,and
the number of crossing platform in the MCAO + electroacupuncture group was increased( P <0.05). Compared with those of the
MCAO group,the expressions of growth associated protein —43 ( GAP —=43) and neurofilament — 200 ( NF —200) increased( P <
0.05) ,and the expressions of repulsive guidance molecule a( RGMa) decreased( P <0.05) in the electroacupuncture group and
non — acupoint group. The water content of brain tissue in electroacupuncture group decreased significantly (P <0.01). Com-
pared with that of the MCAO group,the number of Escherichia coli and enterococcus in feces of the MCAO + electroacupuncture
group decreased( P <0.05) ,while the number of bifidobacterium and lactobacillus increased( P <0.05). The levels of IL - 18
and ICAM -1 in peripheral blood and brain tissue of ischemic stroke rats in the electroacupuncture group were decreased( P <
0.05). IL -1 and ICAM -1 were negatively correlated with the number of lactobacillus and bifidobacterium, but positively cor-
related with the number of Escherichia coli and enterococcus. Conclusion Electroacupuncture can regulate intestinal flora disturb-
ance in ischemic stroke rat model, reduce inflammatory response through anti — inflammatory and maintenance of immune toler-
ance mechanism,and play a role in brain protection.
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a,RGMa,P00965) —4i . —ht (AL BRKEERH AR AT ; A
YHL A 2 - 1B (interleukin — 18, IL — 1B) ELISA i #| &
(ab197742) 40} [a] 26 i 23 F - 1 (intercellular adhesion mole-
cule = 1,ICAM - 1) ELISA 5] &; (ab252355 , % [# Abcam) ;&
3R A 1% 2 ) ( polymerase chain reaction, PCR) 5|4 ( |-
A T) s 28 DNA $2 a0 £ (18820ES08 ) \DNA. [ i3s3 &
CBLEAYRH A BRA W) s PCR AR & (639124, 52 H EE A Y)
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i H 3 ik 4] ZE ( middle cerebral artery occlusion, MCAO)
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MCAO + B &R/ CAL P T AR &R 7R, G RS 24 h ifEfT
AT 14 d,
1.4 A

T 105 14 RAS R BT 608, 77 T 0, 1 T
TE B ARG s A5 2076 T 100 14 d S 43 BIRENLPRIE R 2 H 64
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J&: 302 41, 1A MFE 18 s @3 Sy, fml e M i £5) s D4 J3, Pl 22 ok
R ANRBTTE . AN E T 2 S RIS R
1.5.2 hseghieits KRR E LI K EICIZ Ty &5
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(1) 5E LA T 5 36« 388 3k R Bl e ik St et 70 a3 i AR 0, 4
WX 23 (6] 3042 # 2T BB T o K DR RIS SR BRSTG F5 I 4K v e
ATKH IR B 90 s NERFSE 5 I ] (BRI ), Je 26
XS AR 90 s BB K- &, il Kl 215, %
10 s, FFREE R I NE S 90 s

(2) A3 AR Z SN 8 5 R B 2B 15 DX 0 R, 0 G
ZEHCICIRE ST o BIPF& T TS 7 R HEE, R R
MAF-E XL ETIAIK S, I0 5% 90 s HE T 52 IREL.
1.5.3 RAWAREKRFTHRN  KEURR G Bk 45, B
Ze AR BT, PR B BT T 100 CHERT Ak 24 b, IBCH PR ICRR
Bt Mg Ky (BB - TR /iR x 100%
1.5.4 XRAWAELKRGERZEHN  Western — blot: {fi FHE 1
Zf# X (radio immunoprecipitation assay, RIPA) flif2 & H , HEH
J5i € F i 57 Ar 7 ( bicinchoninic acid assay, BCA) | & 4 [ i &
o AR JE HEAT K, B 2 R AW 9 £ i (vinylidene fluoride,
PVDF) ii& |, F] Western ¥k 15 2% #l' & ( western washing buffer,
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TBS - T) (JIAEWI#5 5% , Tris — HC1 20 mmol/L,NaCl 137 mmol/
L,0. 1% Tween —20) #HPH 2 h, PEAR, I AR 1+ 1000 A9AH &
HE P, 4 O RR BRI A A1 B - actin, 4 CREH K,
FH4r 0.25% tween — 20 ffj TBS — T %% 3 ¥ ,5 min/ Ik, B Fifé 1 :
2500 FyBARE EAL IR T B9 PN ,25 CFIBE 1 h,
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W AR R e
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JE 1 PCR A ARSI 25 TR R (K FF B B AT 17 | LR FF 0 A
TR ) 764541 P s AL
1.5.6 hFfBafvamioi£ -1 4Fanle ®mHF
WL A J& 0> (ABC - enzyme — linked immunosorbent assay,
ABC - ELISA) #,F 492 nm &b X§ W % BE (optical density, OD)
(ELEA I A AR AR BE[R] OD B AR IE BL , BEAR HR IL - 18 i ]
2 il i sk
1.5.7 diFfelsa 8 ICAM -1 &-Fwynle  Jrkil L.
1.6 HZit# 7k

RS TER 3 WK, SR A SPSS 20. 0 #E47 84 /0 #r, 11
OB x x5 FoR , KB D REIT 43 1 6 3 2 M ot Jy 2593 #0T
2 A) FE AR R B R R 22 00T, & L P9 LG 4 LSD — 1 K
LI Pearson A ¢ % 43 A1 1 43 A 1 3 5 i 2140 IL - 18,
ICAM -1 58 B A E k. P <0.05 h S 51T
2 H#R
2.1 AAKRFEEEEWEDHERIT LR

TERERE ST 24 h J 3.7 14 d 3P4 4 21 K B B 28 Th RE 1S
B AR AR T2 T B B AS, MCAO 26 J BN e 1f 793 v )5
24 h3d.7 d.14 d M RE S B B S T IR FA A
(P <0.05) o HEFA-AT I MR B 0 797 V2 0 41 22 1) R ol 4t
SRR MCAO 41, e e o4 4 1 B g A F 1)
FYL(P <0.01) WAl R B 22 T B I 25 T TS} I8 28 K i 38
W, WE1.

F 1 B G B K SR 2 D) BE Longa AU (x +5)

AT )
- . SmERER  BMEEE PR Bun iR
2%h 3d 7d 14d
BFA4 4 0.00£0.00 0.00£0.00 0.00£0.00  0.00+0.00
MCAO 4 4 3.93+0.38% 3.97£0.31° 3.92£0.36*  3.86+0.33°
MCAO + Hy 541 4 3.89+0.12 3.92+0.24 3.21£0.25° 2.97£0.18°
MCAO + HIEFECAL 4 3.85+0.52 3.8720.33 3.44:0.23"  3.16+0.56"

W ra SRIMBEF AL, P <0.05;b 5 B MCAO 41 HAL, P <0.05;c 5 E
MCAO 4114, P <0.01,
2.2 &K R Morris AR E LB R
ST AR L, MCAO 4155 3.7 .14 Kk R 1 0 8
FEH (P <0.05) ;5 MCAO 4 kb4, 28 3.7 .14 X MCAO + Hi 4}
F ZH 6 RV AR 9 WY Sk 2D (P < 0.05) . MCAO 4 %8 -F- &5
RIS AR T R4 W AR (P<0.05); 5 MCAO 4 b %4,



$43% H1H R % h E FH F T Vol. 43 No. 1
2025 %1 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Jan. 2025

MCAO + RUEF /AL 2 5 P 55 BT (P < 0.05) o L3R 2,
A5 LK B B0 DKo B G225 o

F2 SRR R B T B B (v £ 5)
HEEE R (s) 5 14 K
415 y

REHIR  AREHTR  ARFUE FRIEVGD

BTFA4 35.70£3. 14 30.832.08 13.33:1.12  10.42+2.08
MCAO 4] T2.73£2.25% 63.12£3.19* 41.45:4.21*  4.68x1.16"
MCAO + Hi#H41 61.35£1.86™ 52.62+1.22% 21.64£3.13%"  7.241.31%
MCAO + HiH4E T4l 67.18 £3.53% 55.34£2.75% 32.07+1.83%" 6.57+1.01%"
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0.05) , Gl K mE4H: GAP — 43 NF — 200 %35 F & (P<0.01),
RGMa 23k F (P <0.01) ;5 MCAO 4 M4, W44 i %t
JE7CAL K B, GAP — 43 \NF - 200 2 1531 (P <0.05) , RGMa
FIETRE(P<0.05) 5 HL B 7T K BRI 2H 238 K 2 FE AR
(P<0.05) , Bl R BRI AL 205 /K &2 I B IR (P < 0.01) .
LT,
2.4 dEFE TR AE PR R E A e

S5BFARL B, MCAO 4] K R KT B8 Bk i
Bm R 2 (P <0.05) , B FF 1 | 3L R T8 405 B 8 R IR
(P <0.05) ;5 MCAO 4 tbA: ,MCAO + HL g/l 28 b K
FFOE IR R (P <0.05) , BUBAF I FLER BRI 2
(P<0.05), W#3.,

B w— EFAL
== MCAOA
1= == \MCAO+HIEH
d == MCAO+HLEHEA

GAP43 NF-200

2 SR BARFARL LA, P <0.05;b SR BUR P AL LA, P <0.015¢ SR B MCAO 4L AE, P <0.05;d 5

[R] i BE MCAO £H b4, P <0.01,
&1
3 BHAKRRBMEPNE SR (vxs)
i{ﬁ;loglOCFU/g

AL FLRF R BUEFF KW E (328
B 20.03£2.12 21.06+2.14 15.14£2.49 13.17£2.06
MCAO 41 17.71£2.26* 11.31£1.91* 25.35£3.30°  27.18£2.16"
MCAO + H 541 24.83£1.31% 17.25£2.29® 19,16 £1.10™  18.05£3.05*
MCAO + FAHE/CAL 21,84 £2.24% 14,38 £2.46™° 21.74 £1.05*  22.05+1.43%

U 5B TR AL, P <0.05;b 50 EE MCAO 41L&, P <0.05,

2.5 BLAF AT X om b R AR P ok RORE SR BT IR
2.5.1 WAL S kP KRR L ELERTF IL-18
a9#rm  MCAO 4L 1L - 18 &gt — Tk, ST ARA
AL, b2 B3 (P <0.05) , MCAO + B &2 40 i 1L -
18 Fri 5FBT B MCAO iMLL , 2R A BEFHIFB X (P<
0.01) , MCAO AHKZHAH IL - 18 Fitit— 2 Thm, SiRFA
AL, B ZEF A G2 L (P <0.05) ;MCAO + HLEFALIN
HAH L - 18 E RN MCAO 41 FIETHEI] B , 2% B4 5
THER (P <0.05) ;MCAO + HL &R/ CA A2 TL - 18 K
S [ I By MCAO 4 A R, LA 2.,

2.5.2 AT T X B M A KR K S % BT ICAM - 1
a9k MCAO AIMyEH ICAM -1 & & 5{HF ARG LI =
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— ] i
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w— i 2 S
_ 100
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e GREIBFBRF AL LE, P <0.05;b 5HHf B: MCAO
L4, P <0.05,
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— 3
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ICAM/(pg/mL)
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YL H, P <0.05,
B3 xR B R AL 4R ICAM — 1 5RO
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AT S AN P R A0 B SR A e S
JBE o WA, FCANE G e RS 2, 5 5K T 1A R L 0
FEAR AR BT S VR LN T, S TR LA G L TR
o LA P AR

o B VAT B L PR PR B, B A M i e L
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s BURBFFE I, T3 2o LA VR I o 25 20 B L AE
ARAPSZ A5 28 TR AT 50368 0 LR PO B 1 5 s i I, 3 4t
B W N RE R PE . AR R TR &5
225, T3 A AT LR PR T T, o ORI A 5 T 1R
AURAER . 2RI M ST SE & B, v e 7 i vl LU
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G243 ICAM -1 -0.616 0.011 -0.740 0.001 0.690 0.003 0.737 0.001
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