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Abstract; Objective

Patrinia on neuroprotection in rats with ischemic stroke (IS) by Rat

To investigate the effect of total flavonoids from

sarcoma virus oncogene homolog ( Ras) homolog gene family member
(Rho) A/Rho - associated kinase ( ROCK)
Methods
was randomly divided into B group (IS), C group (total senna flavonoids

signaling pathway.
The IS rat model was established by the suture method, and

low dose ), D group ( total senna flavonoids high dose ), E group
( positive drug), F group ( high dose of total senna flavonoids +
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U —46619F) and A group (the sham operation), where group A and group B were given intragastric and intraperitoneal
injections of normal saline; group C was given 100 mg + kg™' total senna flavonoids by intragastric administration ;

total senna flavonoids by intragastric administration; group E was given
1

group D was given 200 mg - kg™’
1.0 mg + kg™' nimodipine by intraperitoneal injection; group F was given intragastric administration of 200 mg - kg~
total senna flavonoids and 30 wg - kg ™' U —46619 by intraperitoneal injection; each group was administered once a day
for two consecutive weeks. After the intervention, the modified neurological severity ( mNSS) score was used to
evaluate the nerve injury; the triphenyltetrazolium chloride staining ( TTC) was used to detect the ratio of cerebral
infarction area; the brain tissue was separated, and hematoxylin — eosin was used for pathological changes; the
expression of nerve growth factor ( NGF) was detected by immunohistochemistry; the apoptosis changes of striatal
dopaminergic neurons were detected by terminal deoxynucleotidyl transferase — mediated dUTP nick — end labeling
method (TUNEL) ; the relative expression levels of Bel — 2 related X protein ( Bax), RhoA, ROCK and B - cell
lymphoma factor 2 (Bcl =2) proteins were detected by immunoblotting. Results
A, B, D, E, and F were (0. 15+0), (11.24 £1.26), (4.06 £0.42), (3.52 +0.38) and (7.18 £0. 73) points,
respectively ; the ratio of infarct area were (0 £0)% , (27.86 £2.81)% , (11.57 £1.27)% , (12.07 £1.24)%
and (18.07 +£1.88)% ; the relative expression levels of NGF were 34. 11 +3.51, 15.86 +1.61, 32.07 +3.28,
32. 11 £3. 32 and 22. 87 £2.31; the apoptosis of dopaminergic neurons were (6.57 £0.68)% , (27.81 £2.82)% ,
(12.75 £ 1.31)%, (12.52+1.27)% and (20.47 +2.11)% ; the aforementioned indicators of group B were
compared with those of group A; those of groups C and D were compared with group B; and those of group F were
The total

flavonoids of Cynanchum paniculatum have neuroprotective effects on IS rats, and the mechanism may be related to the

The nerve injury scores for groups

compared with group D, all showing statistically significant differences (all P < 0.05) . Conclusion

activation of the RhoA/ROCK signaling pathway.
Key words: total flavonoids of Patrinia scabra; ischemic stroke; Ras homolog gene family member A/Rho — associated

kinase signaling pathway ; neuroprotection
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Table 1 Comparison of nerve injury scores and infarct area ratios

among different groups of rats (x £s)

Neurological injury score Infarction area ratio

Group

(points,n =10) (% ,n=3)
A 0.15 =0 0
B 11.24 £1.26* 27.86 +2.81*
C 7.05 £0.72* 18.41 +1.91*
D 4.06 0. 42%4 11.57 £1.27%~
E 3.52 0. 38%42 12.07 + 1. 24%4
F 7.18 +0.730 18.07 +1. 88"

Group A and Group B were treated with normal saline respectively; Group C
and Group D were intragastrically administered with 100 and 200 mg - kg ™'
of total sanguisorba flavonoids, respectively; Group E was intraperitoneally
injected with 1.0 mg - kg~' nimodipine; Group F was intragastrically
administered with 200 mg - kg~' of total sanguisorba flavonoids, and
simultaneously was intraperitoneally injected with 30 pg + kg ="' U —46619;
Compared with group A, * P <0.05; Compared with group B, *P <0.05;

Compared with group C, “ P <0. 05; Compared with group D, B P <0. 05.

1 R K7 (NGF) Faie b (el fl, x200)
Figure 1

The arrows indicate the expression of positive cells.
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41 NGF Rk AL, BCIRIA Z BB RE il 220 1t 21
(P <0.05) , WK1 K32,
4 WE S FEIRT AR AL RhoA . ROCK, Bel -2,
Bax #1 NGF & B RiZ89%IH

5 A, B 241 Hik 212! RhoA \ROCK | Bax &
PR AT 3K 7K 7 1 25 350, Bel - 2 NGF A Xf %
KA B F REAR (P <0.05) ;5 B AL, C.
D E 415 4141 RhoA \ROCK | Bax £ [ A X} 3 i 7k
SEBIREAL, Bel -2 NGF A% 3R 387K P33 i, A [A)
I B DS I 2 (R R g A b 2 R A gt
RN (Y P<0.05); 5 DHAME,F 4HKAHR
RhoA \ROCK ,Bax £ [ AH ¥t & 1k 7K - 2 12 35 3% i,
Bel — 2 NGF A X} 3% 35 K F ¥ & 2 B AL (3
P<0.05), L2 %33,

K2 AUKE NGF ik RECR AL I RE M 22 04 1 LU AL
(x%5)
Table 2 Comparison of NGF expression and apoptosis of dopaminer-

gic neurons in striatum of rats in each group of rats (x s)

Number of NGF - positive Apoptosis rate

Group  n
cells (%)

A 7 34.11 £3.51 6.57 0. 68

B 7 15.86+1.61* 27.81 £2.82*
C 7 23.07 +2.32% 19.72 +2.01*
D 7 32.07 £3.28*~ 12.75 +1.31*2
E 7 32.11 +£3.32%2 12.52 +1.27%4
F 7 22.87 +2.310 20.47 2. 110

Compared with group A, * P <0.05; Compared with group B, *P <0.05;
Compared with group C, P <0. 05 ; Compared with group D, 5P <0. 05.

Changes in nerve growth factor (NGF) expression in brain tissue ( Immunohistochemistry, x200)
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Table 3 Comparison of protein expression of Ras homolog gene family member( RhoA) , rho — associated coiled — coil containing protein

kinase (ROCK) , B - cell lymphoma 2(Bel —2) , Bel -2 associated X protein ( Bax) and nerve growth factor( NGF) in brain tissue (x +s)

Group n RhoA/B - actin ROCK/B - actin Bel -2/ - actin Bax/ - actin NGF/B - actin
A 7 0.16 0. 02 0.35 0. 04 1.36 +0.15 0.44 0. 05 1.28 +0. 13

B 7 0.75 0. 08 * 1.34£0.14* 0.41 %0.05* 1.62+0.18* 0.44+0.05*
C 7 0.49 £0.05* 0. 82 +0. 09* 0.72 +0.09* 1.11 0. 13* 0.68 +0.07*
D 7 0.23 £0.03%4 0.51 0. 06" 1.24 0. 14*2 0.62 +0. 08*~ 0.97 £0. 104
E 7 0.22 +0.03%~ 0.44 £0. 05> 1.29 £0. 14*4 0.59 0. 07%4 1.02 £0.11*2
F 7 0.42 £0. 05" 0.79 0. 087 0.68 +0. 08" 1.06 £0. 119 0.72 0. 08"

Compared with group A,

RhoA e S SHENNS s s SN 22 Da
b2 A w— S S — o
b o D D S 0
Nor D . S S T . o
- G D TN T - o

A B (€ D E F
2 JHEE BT E 35 v AG D ik 2 21 b RhoA \ROCK Bel -2
Bax Al NGF & I HIXF &K KF-
Relative expression levels of RhoA, ROCK, Bel -2,

ROCK

B-actin

Figure 2

Bax and NGF proteins in brain tissue detected by Western blot
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BN E B EE L H R T —
BFFE" B AT T & 2259 T A7 PR
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WAIRERE Wi Mz o2 R . AU R,
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T X IC I K R B LA B 2 40 45 5 IS LA 1R
PREEAVERT . (B2 M B ER T U, R
JELAS 3 2B, G 2L 5 B 005 15 3 28 i, 25
BT 1S K R M R

* P <0.05; Compared with group B, #P <0.05; Compared with group C, #P <0.05; Compared with group D, U P <0. 05.
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B T WG, 30 T RhoA \ROCK % ik, W% T IS
W2 Z W, S L U - 46619 # 1% RhoA/ROCK il
et T O R R T 1S K BRI S VR,
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HLAI 2015 1 AAE /R « WM RhoA Y GDP - GTP %4k
TR ROCK (0% 5 3% 1k R 2 3 3o b 30 3 42
DR ) A2, e i PR AP S 36— A BT

SEW:

[1] SUN X,PAN Y,LUO Y,et al. Naoxinging tablet protects against
cerebral ischemic/reperfusion injury by regulating ampka/NAMPT/
SIRT1/PGC - 1o pathway[ J]. J Ethnopharmacol ,2024,322(1) :
117672—117681.

XIONG Y, WAKHLOO A K, FISHER M. Advances in acute



13048

v T R 25 PR gk R

Al 20 2025 4E 11 A ()

B 443 1)

[6]

[7]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

ischemic stroke therapy[J]. Circ Res,2022,130(8) :1230—1251.
ZHAO Y,ZHANG X,CHEN X, et al. Neuronal injuries in cerebral
infarction and ischemic stroke: From mechanisms to treatment
(Review) [J]. Int J Mol Med ,2022,49(2) :15—23.

MY, b, A0, 55 . e S 0 IR X JRy e e i ke 1t P9 42
KE 2R3 VR R RE R F s [T]. 258 25 SR
Z531,2019,30(4) :396—402.

PINOSANU E A, PCIRSCOVEANU D, ALBU C V, et al. Rhoa/
ROCK, mTOR and secretome — based treatments for ischemic
stroke: New perspectives [ J ] . Curr Issues Mol Biol,2024, (4) .
3484—3501.

LU W,CHEN Z,WEN J. The role of RhoA/ROCK pathway in the
ischemic stroke — induced neuroinflammation [ J | . Biomed
Pharmacother 2023 ,165(1) :115141—115150.

g, SRS EREAEI]. FHCE EREE,2003,19
(9) :29—30.

ST ATYE, BN, 55 . IR I LA X (ke 1A i 2 v 8
TR R 1 FH BORT i J2 2 4 28 TC R BLAR A s i [ ) ). TR 25 25 3
ik ,2021,37(5) :119—124.

Fhlr, AR, W=, 4 JET Notchl/NF - kB {5 S 15
3 B B o A B SR 10 52 A 28 58 RE R S I I s [ ]
TG 25 PR Sl PR ,2023,39(8) :67—T71.
TOVE, XN IRBE T, 45 7R 3R X e i 1 A A R BRI,
WL I HIF — VEGF — Notch B BK A2 M [J]. oG BEEs G0
i I A5 9 2 7R ,2022,20 (16) :2925—2929.

KT 2R XY, 4 L B S B 2 RhoA/ROCK {7
SIS S MK B AR ()], KEPEZ,2023,51
(3):252—258.

FAN X, LIN F,CHEN Y, et al. Luteolin -7 -0 - —-d -
glucuronide ameliorates cerebral ischemic injury; Involvement of
RIP3/MLKL signaling pathway [ J ] . Molecules,2024,29 (7).
1665—1680.

KA, IE BK . AN BHIE T %o Bl A R A T R BLUA R D g
B2 )], A2y ,2023,45(4) . 1309—1314.

2R, KGR B, A . v USRI X e ot A A R R
BU) T BUAE % L (0] . o [ 26 B, 2023, 34 (13)
1601—1605.

ST, SO AP, S AR I R S L B R A
JEK S EALAE S, WS40 ) M L4 BDNF NGF 3%
MosZmi[J]. FREFAE ,2025,40(5) :259—264.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Bkt - B IR, I PSS, WAL - KK . St
B4 5 Rho/ROCK i 1 22 7 i A 8 U 4 U 0 ) 55
WHEE L], PG B 25 A 0 W I 5 2% 7, 2023, 21 (5)
846—854.

T, 2 A % FIZ R IR RhoA/ROCK {5 5 i
Xttt VM 2 R R SRR R ORI LT ] A 27 F 5T, 2024,
46(5) :456—461.

PRIJER, B 20, DR, %6 . BEAR SR BB B L Mk i 26 P4 T AL
RS L] . b B R 25 B4 A 3K, 2022, 38 (21):
2591—2595.

GUO X H, PANG L, GAO C Y, et al. Lyoniresinol attenuates
cerebral ischemic stroke injury in MCAO rat based on oxidative
stress suppression via regulation of Akt/GSK —3B/Nif2 signaling
[J]. Biomed Pharmacother 2023 ,167 (1) :115543—115551.
GONG L, Z0U W, ZHENG K, et al. The herba patriniae
( caprifoliaceae ) : A review on traditional uses, phytochemistry,
pharmacology and quality control[ J]. J Ethnopharmacol ,2021 ,265
(1):113264—113299.

FUPER oK, ThRE, 4 . R T PKC/ERK I BRI W0 B
P Xt 4 B L IR A K R 2 Jn PR TR R (] R
BEIAEZAA: FAABERR, 2023 ,43(6) :786—T794.

Eln, =L EFT . TR A A PR O B X i
BRI 2R BRI D], 2525 B IR PR, 2021,37 (1) -
101—105.

XUHE, ERRYE, 2%, 45 . 8B VR B 50X e P 2 2
LRl ZE D RE & VEGF ,NGF, MBP A2 [ J]. b [ v s 56
fili R4 AR, 2022,28(2) :218—223.

CHEN Y,CHEN S,WU M, et al. Hydrogen sulfide protects against
rat ischemic brain Injury by promoting RhoA phosphorylation at
serine 188 J]. ACS Omega,2024,9(11) :13227—13238.
KIMURA T,HORIKOSHI Y,KURIYAGAWA C,et al. Rho/ROCK
pathway and noncoding RNAs: Implications in ischemic stroke and
spinal cord injury [ J] . Imt J Mol Sci, 2021, 22 (21):
11573—11588.

FEA A B, . 45 THE 7Y RhoA/ROCK {5518
R G 2 o R B L e B R o 28 SRAE RS [ D] R [ R AR
74,2024 ,44(17) :4266—4270.

PR, fEOESE TR, . RS R BT RhoA/ROCK2 55
W IGE MCAO R haEfiti (1] SR YRk,
2020,20(17) :3233—3238. (Y5 B HA 2025 -06 - 10)



