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Abstract: Objective To explore the effects of verbascoside combined with electroacupuncture on neuroinflammation and brain tissue
damage in ischemic stroke (IS) rats based on Ras-related C3 botulinum toxin substrate 1 (Racl)/protein kinase B (Akt)/nuclear factor-
kB (NF-xB) pathway. Methods A rat model of IS was constructed using middle cerebral artery occlusion. The successfully modeled

rats were randomly divided into model group, verbascoside (10 mg/kg) group, electroacupuncture group, averbascoside +
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electroacupuncture group, nifedipine (10 mg/kg) group, Racl/Akt/NF-kB pathway activator phorbol 12-myristate 13-acetate (PMA,
10 pg/kg) group and verbascoside + electroacupuncture + PMA group, with 10 rats in each group. Another 10 normal rats were selected
as the control group. After 2 h of successful modeling, each treatment group began intervention and continued treatment for 14 d. The
neurological deficit and cerebral infarction area of rats in each group were evaluated. The levels of interleukin-17 (IL-17), IL-1B and
monocyte chemoattractant protein-1 (MCP-1) in brain tissue of rats were detected. The pathological damage and cell apoptosis in brain
tissue of rats were detected. The expressions of S1000, arginase-1 (Arg-1) and Rac1/Akt/NF-«xB pathway related proteins in brain tissue
of rats were detected. Results Compared with control group, the neurological severity score (NSS) and cerebral infarction area ratio
of rats in model group were significantly increased (P < 0.05), the levels of IL-17, IL-1p and MCP-1 in brain tissue were significantly
increased (P < 0.05), the pathological damage in brain tissue was severe, the apoptosis rate was significantly increased (P < 0.05), the
protein expression levels of S100B, Racl, p-Akt/Akt, p-NF-kB p65/NF-kB p65 in brain tissue were significantly increased (P < 0.05),
and the expression of Arg-1 was significantly decreased (P < 0.05). Compared with model group, the above indicators were significantly
improved in verbascoside group, electroacupuncture group, nifedipine group and verbascoside + electroacupuncture group (P < 0.05),
among which the verbascoside + electroacupuncture group had a significantly better improvement effect than the verbascoside group
and electroacupuncture group (P < 0.05). PMA could significantly reverse the improvement effect of verbascoside combined with
electroacupuncture on IS rats (P < 0.05). Conclusion The combination of acteoside and electroacupuncture may alleviate
neuroinflammation and brain tissue damage in IS rats by inhibiting Rac1/Akt/NF-kB pathway.
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Fig. 1 TCC staining of of brain tissue of rats in each group
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x1 ETBEEHRKSBEEX IS KR NSS T4 R KEFXERAIFM (X£5s)

Table 1 Effect of verbascoside combined with electroacupuncture on NSS score and cerebral infarction area of IS rats

(X=x5s)
el 5 /(mg-kg ™) NSS {45 Fii BE BB THI AR L /%

X HE — 0.00+0.00 0.00+0.00
T — 3.15+0.31% 31.5947.06*
BT 10 1.24+0.16" 17.35+5.28"
R — 1.16£0.12" 18.72+4.59*
BEACHET + g 10 0.46+0.05*4" 6.23+2.95"4"
JE BT 10 1.35+0.15* 18.64+4.37
PMA 0.01 3.89+0.34" 42.56+5.04"
ELEANEE + A +HPMA 10+0.01 1.02+0.11°* 12.95+3.86%

NSS P4 n=10, WitBLHEALL n=5; SXRALE: *P<0.05; SHBALE: 'P<0.05; STELMHITFALE: *P<0.05; HHsHAHE:
"P<0.05: 5 PMA 4t *P<0.05; S5BEWHT B “P<0.05, FERA.
NSS score (n = 10), cerebral infarction area ratio (n = 5); *P < 0.05 vs control group; P < 0.05 vs model group; 4P < 0.05 vs verbascoside group; "p<

0.05 vs electroacupuncture group; *P < 0.05 vs PMA group; “P < 0.05 vs verbascoside + electroacupuncture group, same as below tables.
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Table 2 Effect of verbascoside combined with electroacupuncture on levels of IL-17, IL-1p and MCP-1 in brain tissue of IS

rats (Xt s,n=35)

2H5) il &/(mg-kg™) IL-17/(pg'mL ") IL-1B/(pg-mL ™) MCP-1/(pg-mL™")
pagicl — 32.95+5.46 81.42+10.95 208.75432.59
A — 91.724+10.27* 195.87+21.64% 549.26 +65.83*
BT 10 62.43+8.34" 142.26+15.73* 395.82+51.34"
CEk7 — 60.57+6.58" 146.73+16.28* 401.59+46.72*
EASACRET + AT 10 41.3944.65 4" 96.38+11.49"4" 254.63 £30.45"4"
J& B 10 65.92+7.36" 156.29+16.87* 425.94+48.75*
PMA 0.01 124.58 +15.82" 239.71 £20.62* 648.73+35.29*

FEACHEE 4+ B4 +-PMA 10+0.01 58.64+6.21°" 134.914+15.07°* 376.42439.54%*
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Fig.2 Effect of verbascoside combined with electroacupuncture on pathological changes of brain tissue in IS rats
(HE, x 200)
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Fig. 3 TUNEL staining of brain tissue of rats in each group (x 200)
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*3 BEXBMARLBIATREER (Xts,n=5)
Table 3 Comparison of cells apoptosis rate in brain tissue

of rats in each group (X +s,n=5)
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Fig. 4 Effect of verbascoside combined with electroacupuncture on S100f expression of brain tissue in IS rats

(immunohistochemical staining, x 400)
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Fig.5 Effect of verbascoside combined with electroacupuncture on Arg-1 expression of brain tissue in IS rats

(immunohistochemical staining, x 200)
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F4 BEKXRIXEL S100p F1 Arg-1 FRHFRIELLE (X+5,n=5)

Table 4 Comparison of S100p and Arg-1 positive expressions in brain tissue of rats in each group (X + s, n=35)

2053 7l &/(mg-kg™) S100B BHPEFIELLGI/%  Arg-1 BFHIERX ELB1/%
pagiict — 2.94+0.43 32.57+3.64
T — 23.76+3.82" 5.84+0.72%
EER i iiass 10 12.57+1.65" 17.45+1.96"
k3 — 13.05+1.51" 16.79+1.83"
BEACHET + e 10 5.934+0.574" 28.63+3.05"4"
JE BT 10 15.37+1.69* 13.95+1.79*
PMA 0.01 34.68+3.91" 4.1240.43*
BEACPET + HHE+PMA 10+0.01 11.82+1.26% 17.924+1.81%°

3.6 ERTEEEIRAHRIR IS KEMAEL Racl/
AKt/NF-kB @B X ERARIEHIF M
W 6 F3E 5 Fis, SxiRdibbis, MmgR
i ZHZA Racl p-Akt/Akt. p-NF-kB p65/NF-kB p65
BARIBKTEZETHE (P<0.05); SR A,
BRI e BEICREE A A, 2
VRSP OK R ZH 4 Racl p-Akt/Akt. p-NF-xB
p65/NF-kB p65 & [ FKIE K- 3E K (P<0.05),
PMA 2 Racl. p-Akt/Akt. p-NF-kB p65/NF-xB p65
EAXRBKTFEETE (P<0.05); S5BELHE

Racl

M., A LR, BEIEREE + A AN 2 Racl
p-Akt/Akt. p-NF-kB p65/NF-kB p65 & [ iA/K T

BRI (P<0.05); 5 PMA 41Lb%:, BEICHE
H -+ H4 +PMA 4 Racl. p-Akt/Akt. p-NF-kB p65/
NF-kB p65 & AR XK EEZEFIL (P<0.05); 5

BEIEEE + R AR, BEEE T + B+
PMA % Racl. p-Akt/Akt. p-NF-kB p65/NF-kB p65
HEHRIEKPFEE S (P<0.05). %%Eﬂ%mf*ﬁ?
A AT REm I i) Racl/AktNF-«xB @ EE 1)
L FEWE, RN L B AR B AR R

— N W w— —— W w— ) |10}

PAKL S — — e S R s— 00
WO - ——— . —
PNFABDES e S S— S — — - — 6.5X10¢

B-actin
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Fig. 6 Effect of verbascoside combined with electroacupuncture on expressions of Racl/Akt/NF-kB pathway related

proteins in brain tissue of IS rats

=5 HBEKXFNLAL Racl/Akt/NF-xB iBEHEXERQRIALLE (X+s,n=5)

Table 5 Comparison of Racl/Akt/NF-kB pathway related proteins expressions in brain tissues of rats in each group
(Xxts,n=5)

Ml Fll&/(mg-kg™) Racl/p-actin p-Akt/Akt p-NF-kB p65/NF-kB p65

X HE — 0.34+0.05 0.16+0.03 0.19+0.02

it — 0.96+0.12% 0.92+0.10% 0.87+0.09%
B 10 0.6540.08" 0.5940.08" 0.5540.06"

HLER — 0.67+0.07 0.62+0.06" 0.56+0.07"
BRI+ B 10 0.42+0.05™" 0.23+0.02"4" 0.28 +0.04™4"

Je ZiHh o 10 0.6940.08" 0.684+0.07" 0.5940.06"

PMA 0.01 1.26+0.15* 1.16+0.12* 1.09+0.11*
BB + HE +HPMA 10+0.01 0.6140.06°" 0.5140.05** 0.49+0.06%




F8 B 2026F6H £57% BUY  Chinese Traditional and Herbal Drugs 2026 June Vol. 57 No. 11

* 4275«

4 e

IS /& — P IR LS R G0, H ORI I i At
I B B A BT 51 AR 0ST, R R N 2 0%
b B M M AR B g . R MRS e
K MEKERE . LN NEFRITE, (HiXLs
T3 15 0 N FH A2 PR T P A 8] B 5 R R 2 A
SEF 2 B TR KA AT, e ThEE
B 5 KIATE G5 T A E A 2. Bk, 38
RAHEIE 1S GRS R P[RR T SRS, BN 2410
A 5 AR P HE A

HLEHTIEAE AL Gt R 5 AR F A B R &5
HHIBLERIT B, IR 1S MiRTT I 2
FIWPRIE 7. RS0 R, AT AR IS (2t i
R, MR IS KRMNAL G, SEErEIhRE.
SRZTSEUI U R, HENR T e IE T YR RF S
ML, WA IS KRN LUAE B, R IE MR
VEFH . AWFFR 4 R, 1S K NSS P45 Mgt
TRIAR DU, i 2 2 38453497 R i £H 2 4 i o 7
#H; S HERITE, 1S KB NSS W4 it LT
FRUEY B S A, 06 4 20 T 5% 27 R i 28 2R 40 B 1
IR, RN WU A G #0 22 T RE AR i 41 2340
BifVER . BESTERET M B . PRIACE A3 1
5y A GBI BEAR AT 7 F) . Wang 25018
BRI, BESAEHE T e % 18 1 9 55 2 RE 1 AL L
WSS, %o H i 2 ik L 2 A R G e I/ P v 452 4 L
AR ER . Liao ST R, BEACHEH R
PR JOE AR TEME, 23 1S AH S v B Feedi %3
A FREERE R, @BEEMLMRETIRITE, KR NSS
PR PR, PSR s, R B
A Re A BT ORI E R . BT E R R S0 45
REIR 10 mg/kg BEALNE T 7E I I AE AR DA
KA ol T B BT R BRI B
AR P, [F 2% SCEROE S 10 mg/kg BEEACHE
AT 5 SEH LB AL

IR ZH 23 6 i & 2 M it 22 R Gum L H 2
1S) BSLEPRBRAE, 2 SRR R K
L el IR AT V3 A8 11 52 BB, 20 /N o 20
FURTER AN, BEBOR = AR 2 R T AEtb B+,
TR 53 350 4 i S 200, ASHIF 72 48 SR o, 1S K BRI
HZF IL-17. IL-1p MCP-1 /K FFHE, 5 3CHkR
ERU—F S s BB TS, LRR
PER 77K 2R T B, KRB A S BT
A AR I HE N A SR SN, RAEMARER .

S100B & HJE T S100 F 45 & E H K EM I, BT
SRR . 22 i 20 28 A2 i SR SR A
SZ AT PR 2 41 B RN e J5 40 Pt A 2B R T 1 AR BE AR
T2, SN TR, AN S100B K&
B A M A R B, R IOK T S5 403 4 ) 7 B
FERAIREA, Arg-1 fE/NET 20 M b RS e P i
HFIEKFSThEREEMETE 1S HEA R K2 EE
AP REEEREEN . AMRERER, IS K
BANZHZF S100 FikTH i, Arg-1 RikFF(IK: &
A BB EIEREERIT S, REUIRNZHZ! S100pB 3£
KPR, Arg-1 Ri&THE, $en et 5 BEEHE 7T
R T o 0 o) P2 o A B BE R AL, R AR A R RE S
Mo NERER S BRSNS ENG TR
H, RAARKETEHETHA. GRER, S8
TFHRAREL, AT T4 R BRI e 8 4 i i 2L 2R 454
Pt ESAR B — b s, PR B BRE N H TR
HAEWFEESEH. RERHSEEEBESEAC
eAkiEx 1S BASGEEM, (A =¥ 2 Bl L F S
5 P A AN AR DL R G I . AR ST S
Racl/Akt/NF-xB i I A2 HLET 5 B S I H LA T
TR FE RIS 5, B YR %o 12 3 5% 0 0 o S 2%
TR, Sy RS R SR A T R T )
SR -

Racl 1ERNKE M /N=BFR % H (guanosine
triphosphate, GTP) Hf§, HOE /5l 4240 &
LR HEROE NI Akt, AT IA) Rk B B 4%
NF-kB IIEHARES, 75 S0 J SL 42 o R 4% B A
F o XIIBGHEEE R 5T A B, #H] Racl/Akt/NF-xB i
6 B 08 U A R SR R L P 45347 KBRS S, 5
5493 . Guo Z¢23H 5 W, ] Racl/Akt/NF-xB
I8 I Be % A 0R B HIR R < K RO S5 XA E
SN, FREEE AN AIIRE . A RS R TR, IS K
412N Racl p-Akt/Akt. p-NF-kB p65 NF-kB p65
HARIAKFEFm; SEE. BESIERETH DL A
P& BEIEMEEIL RS, KERMKAZ Racl p-
Akt/Akt. p-NF-kB p65/NF-kB p65 5 [4# ik /KT
PR, HICG TR oy B3 . A 7T BRI
KPR B EAEMEF ST Racl/Akt/NF-«B JE# 1)
PRI, AE 2 e e PR A ) 1208 B AT 75 10—
WEGUE . BEHE BRI, 7T GEE 4% Racl 7
P, HEMTRSN R AKUNF-«B 3@ BEER ]
At Racl BU Akt @ S5 as & RIETURIE
AR FAREET] N Racl/Akt/NF-kB B B35 71 PMA,
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WE M PMA HHERR PMA & G XHER 520, 45

REIR, PMA BESHUE Racl/AkYNF-«B j@#s; Jf

WEBE. BTN PMA BeA THUETHE

UG, SUREIR, BRA TR SGEROR 2 2] %

Fil 55, UE S Racl/Akt/NF-kB 3@ # 1] f8 2 B8

B B AR YT IS AR FIHLA .

i b, TBEACRTBS e 1S K

ML JORE S N 0473, FLAE ML 7T e 5 4001

Racl/Akt/NF-kB JHEA K. AT IS HIBET

TSRS SR BRIk 5 B, (HBfAE R

R, PMA A% i85 3 C (protein kinase C, PKC)

W, HAERIFARE R Ak, IR RN )

BBV T Racl/AkYNF-xB i #% 5 HABIF-AT(5 5 id

2z 2L F 5 B AP (mitogen-activated protein

kinase, MAPK). B&HEH-1 (activator protein-1,

AP-1) ZERILRIEOE . J5 2R FUR gt — b B AR ML

A, DR AR, Il R Ak Racl/

AKt/NF-«B Jl BHSIE T BRI 2 Racl JE PR Id ik sk

IR AR AR, AR K AR A b I B35 B

FL S B3R FR Al
RlBAR AR FERARAELEZFR
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