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Effect of stellate ganglion block on cognitive function, nerve microcirculation, and P2X2/3 receptor expression in
rats with trigeminal neuralgia WANG Na, WU Yunerdeni, WANG Jing, et al. (People’s Hospital of Inner Mongolia Au-
tonomous Region , Hohhot 010017, China)

Abstract: Objective To investigate the effect of stellate ganglion block (SGB) on cognitive function, nerve micro-
circulation, and P2X2/3 receptor expression in rats with trigeminal neuralgia. Methods A total of 45 rats were divided
into normal group, model group, and SGB group using a random number table, with 15 rats in each group. All rats except
those in the normal group were used to establish an animal model of trigeminal neuralgia, and 2 rats in the model group
and 1 in the SGB group died during modeling. After modeling, the rats in the SGB group received SGB with 5 mg of 0. 5%
ropivacaine injected between the C6 and C7 transverse processes, while those in the other two groups were injected with an
equal volume of normal saline. Von Frey filaments were used to measure pain thresholds for each group; the water maze
test was used to assess cognitive function; gelatin-ink perfusion and transparent specimen preparation were used for focus
stacking of infraorbital nerve tissue; HE staining was used to observe nerve pathomorphology; Western blotting and qRT-
PCR were used to measure the expression levels of P2X2 and P2X3. Results  Compared with the normal group, both the
model group and the SGB group had a significant reduction in pain threshold (P<0.05) ; compared with the normal group
on days 1, 3, and 7 after injection, the model group had a significant reduction in pain threshold (P<0.05) ; compared
with the model group, the SGB group had a significant increase in pain threshold (P<0.05). Compared with the normal
group, the model group had a significant increase in escape latency and a significant reduction in the number of platform

crossings on days 1,2,3,4, 5, 6, and 7 after interven-

tion (P<0.05), and compared with the model group,

the SGB group had a significant reduction in escape la- Wr#s B 88 :2024-12-30; 11T H #§ : 2025-05-05

tency and a significant increase in the number of plat- E£TH : HEKARBEILE R I H (81960189) ; 5¢ 1l AR X T4
form crossings on days 1, 2, 3, 4, 5, 6, and 7 after RN I H (202202015)

intervention (P<0.05) ; infraorbital nerve tissue was TEEBA. (1. N5EH ABERXARERMER, N5 R
collected after gelatin-ink perfusion, and a microscope 010017;2. {3k EE2EBE5E — B E BB BORRBERL, INSé i fu3k 014130)

was used to take photos continuously under 12-fold BIS1EE 32 /K82, E-mail : kvrp5@sina. com
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magnification ; focus stacking with Zerene Stacke showed that in the normal group, infraorbital nerves and vessels grew along the

nerve axis with the presence of larger capillaries, and branches penetrated into the nerve tracts and formed a capillary network ;

the model group had no large vessels and showed reductions in the number and density of horizontal vessel branches while the

SGB group showed certain improvements. HE staining showed that the normal group had regular morphology of ganglion cells

without disruption, intact cell membrane, and clear cell nucleoli, and the model group had irregular morphology and rupture of

ganglion cells, while the SGB group had clearer nucleoli and an increase in microvascular density. Compared with the normal

group, the model group had significant increases in the expression levels of P2X2 and P2X3 (P<0.05) , while compared with

the model group, the SGB group had significant reductions in the expression levels of P2X2 and P2X3 (P<0. 05). Conclusion

SGB can increase pain thresholds, improve cognitive function, and enhance nerve microcirculation in rats with trigeminal neu-

ralgia, possibly by inhibiting the expression of P2X2/3 receptors.
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R R FRIK NN AT BB S 5590 T 80 .
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1.6 NHIZIEE A4 R ERIE Tk ok B ks,
FINEAER LS m WEIE KM N 4R R, IE
PR CE T ER N 12 em (9 A LK T K|
2 emo PR R ACE B 4 DR IB, 51 Sk 5
Vo HESET did sk K BGAEF & s a) A ik Bk
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20 ) A K BREAT s BD i M2 qRT-PCR 5256 . HURK
RARAT BIIE T 0 22 41 SUM AT 90 & 78 B L
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7o 2, 30 min J5 A 1.5 ml 9 B 0
12 000 r/min, 4 ‘CF 5.0 10 min , 45 B 8 14 F W, %
FH BCA 57 Gkl 45 vk B . SR —BUm A
LA FH 2xSDS Loading buffer, 95 ‘C/K ¥ T {115 1
ARVE L B 12% 1) SDS-5 N W TR i e e , 25 ol /4L
PEATHLUK , R, 5% NG W k3 5 P ) 1 b TBST
VB 3 YK, BEYK S min, il A 14T 5 N2 GAPDHI $ii
T AR BELL A 9 1:200, TBST EEPE 3 YK, 44X 10 min;
4 CIERE, MACES TS 1gG —H1(1:2 500) , BER 1%
AT B4 Image J FE T ARBE H 09 4547, H 1944
GAPDH B9 WAEUEA 72 0 53 AT o

1.10  qRT-PCR K ] P2X2 ., P2X3 #H X} 5% ik
i R Trizol 42 B & 38 BUAH 215 RNA , A 3T
SR G Yy i s L A R E . ¥ RNA RN
cDNA, Z %500 & UL B 647 . T Light Cycler480
ARG P AT . P2X2:F: 5 -GCAGCGCTTAAC-
CATAGCGGAAAT-3" ,R:5" -CCAGTTGAAACGGTT-
CCCGATGTT-3" 5 P2X3: F: 5’ -CAACTTCAGGTTT-
GCCAA-3’ ,R:5 -TGAACAGTGAGGGCCTAGAT-3";
GAPDH: F:5’ -AGGTCGGTGTGAACGGATTG-3" , F
7 :5° -GGGGTCGTTGATGGCAACA-3"  %& [H AH Xf
B STEARKP-2R ) 272 A A

111 Bt 0 SPSS 26. 0 88245444y
Br, TR SR G IR A Ky 25550 R H (3s)
FoR, Z AR LSRR 2 5 25 50 A, 20 18] 99 79 L
3R LSD-1 46 96 1, SNK-g K6 56, AN ] Aist [1] o5 21 [ HE
R TN 52 M0 1 7 22 0 B, W 2H ] B AR k7 A
A k5, RV P T AT IS HOBCR R B REAS ¢ K 5
P<0. 05 /R ZEF AL E L.
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2.1 FHARERFB AR BE R T
A5 AR R BB LA 25 R TE 4 124 8 L (P>0. 05),
AR RS, 5 R A A AR B SGB 4 T
B E AR (P<0. 05) ;7 EST 1 d.3 d & 7 d, HIEH 4L K
R K B BUE PRI (P<0. 05) s SR M HE
SGB AP BE R (P<0. 05) (L& 1. & 1),

2.2 A 2H R Bk R AR D) R 2 T 5 IR
i HIEWwHAML, BAH KR TH5 1d.2 d.
3d.4d.5d.6d7dryEkER RIS T ST
A AR (P<0. 05) s SEAIZHAH L, SGB 40 K ELT
Wii1d.2d.3d.4d.5d.6dk7dHEE R
RRAR, ZEOF- 5 B T (P<0. 05) (L322 &12) .
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415 AT LA TR S R WS 1 d H93d W47 d
EH4 14.23+1. 30 14. 61+1. 63 14.12+1.77 14.23+1. 80 14. 18+1. 90
HEAIZH 14.09+1. 52 1.91+0. 23" 1. 89+0. 25" 1. 92+0. 22" 1. 90+0. 21"
SGB 4 14.28=+1. 34 1. 89+0. 26" 5.360. 96" 8.09+1. 10 10. 33=1. 28™
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P st ¥ <0. 001
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HE T #2241 SR P A% 1245 P kAT LA E 8
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2.4 AUEEENIT AN A% 41K R P2X2  P2X3 F
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P2X3 2 /KRR (P<0. 05) (WL 3 . & 4) .,

2.5 4K P2X2 . P2X3 mRNA A1k
Fbi 50 % 4 AH L, #5580 20 K B P2X2., P2X3
mRNA A X 2 35 &8 T+ 55 (P<0. 05) 5 5B 4L A1 1L,
SGB #H P2X2. P2X3 mRNA #H X} 5% i5 & [ % (P<
0.05)(WL3k4),

3 3 i

TN FLAREAE J2 50— SOM 28 20 A7 IR R 2
BRI , AU 5 R AR T A, A T B
BOAHIT)BE A1 E A 2GR A 5 . SCBAE R
— R BRI AR, © )iz N T 2 AR R

HITE YT, [H X = SO 2 1) BAAE K Ho 41 HL
il AN SETERE
809 - Ed
60 - P
5 -4 SGB#4H
2
= 40-
= 204
0 | 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8

I A)/d

TE 5 1IE R LA H*P<0. 05 5 SR AR LL#P<0. 05,

KW SIER A AR KR P2X2  P2X3 E 2 AR kR R LA
F2 BAKXREESRPRFETERBLE (n=15)
HEREWE (R ()
415 K ST AR
1d 2d 3d 4d 5d 6d
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SGB 4 49.31+7.70"  42.69+7. 65" 39.80+6.40" 35.10+5.50" 28.79+4.60" 20.50+4. 13" 18.22+2.96 3.34+0.70"
L 258.600/179. 000/1. 666 22.420
L RT—— <0.001/<0.001/0. 073 <0.001
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3 AR BUIE S i 22 2 2100 S ik (12) SR AR 2r e
(200x) [L#5

R3I BHAXBRP2X2.P2X3FHKE

21531 P2X2 P2X3
EHAH 0.51+0. 08 1. 28+0. 30
A2 1. 17+0. 20 2.22+0. 417
SGB4L 0. 88+0. 10 1. 6320. 37"
FAl 28.430 6.735
PE <0.001 0.016

S IER ML, #P<0. 05 ; S EILLAH L, #P<0. 05,

SGB4L

IEFH B

P2X2 55 kDa

P2X3 60 kDa

GAPDH 37 kDa

4 £&2H KR P2X2 . P2X3 & 1 HL K IR

R4 KBEAKXRP2X2.P2X3 mRNA X RiL SR

21531 P2X2 P2X3
IEH 4 1. 000. 00 1. 000. 00
T RIE) 1. 85+0. 25 1.57+0.25
SGB4H 1.30+0. 19 1.24+0.16™
FIE 26. 150 13. 630
Py 0. 001 0.002
W HIERHAM L, #P<0. 05 ; SR A 1L, #P<0. 05,

A5 8 3 X L IE B AL B4 K SGB 4K R
BT BB AN D RE IR 25 S DL S P2X2/3 B2 AR )
FIRIKF  HE78 T SGB 1] BE I 4 8 7 4 28 B 2R RN
PO P2X2/3 32 P Y 32 18 o 035 = SR 280 K R Y
P ENFN AL . X — & B TN AR )7 $244E
TR, I AT RE N R BT IR IR YT 7 ik Bt
HLp LA

AR SCHIF 9 235 SR 36 W« A0 2 A U 19 1 [ A1
Lk Sk ORI T, 2T 15 B0 D T SGB 4K
FRZCIR (T oo, bRV IR S 400 2, 2 RO 5 B0

J Apoplexy and Nervous Diseases, September 2025, Vol 42, No. 9

Z I\ SGB AT 4 131 TN i 3 {8 1M A L ol
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P28V T S T Sk S s IR Y ARSI RS
ELMRA 2T S T4 SV R R0 I3 3N ) i e
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T SRR RE T, I BRI 8 498 B 17 A5 o A A 4
(7] Fsf 00 S5 2 0 2 3% 17T oA A1 XoF A 28 4 L P 45 5,
— L TINAITIRE

ARSI FE A R SRR UM HE L SGB 4
KR AT DA 28 KM T B, AR 1) 43 238, AR SR
JH SGB RIS M 2 TG PR T B o o 28 19 B i - T
ST T, TN B 4 R0 S 0 2 30
B Ifn O B BRI, p 20 Bt 5 T, EAT S SO0 A PR
T TR, Ao 2 SO0 B B A P Bk 22 B [
REZEHL, E— 2 B Eh 2 W BE R 0 (AR b =
R YL B P E— 25 SR . SCB K B IR
DR 25 0 VE 59 31 €6 K2 C7 R 2 a) , AT LLEF I al
TR M A AE SR 2 41 A O Jo A BAL s R T, iE—
LR ARPEIR . AWEFE R, 7E TN 5 H R H SGB AJ
VOl A A AN 1 WL PRI R 2, T T U R T SR AR A 41
SRR TR MARIE , S — 2B A g ke
ARSI L AR ol 25 BELVAS 1T 22 55 TN b 22 P08 A T e
(AL PT BB S SGB 1T LAV A% 4R E B , FAAIG 46 14 40
i R A R I, AT D 2 o 22 L 0 R RE 005,
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P2 20 20 I B R AR GO P eE T

IR . ARSCIFFREE R s - SBIRIZH AR L, SGB 41

KELZH 2 P2X2  P2X3 635K &AL A 4 SGB

XFFP2X2 P2X3 HAMSIER . ARG R IR

W Z IR Y P2X2 2K FI P2X3 Z AR S 5 T &K

i 5 B PEAE BRI, I 7T 38 7E TN # &0 4 i

|, 40% 1y P2X2 Z K F 64% (1) P2X3 52 R 1E BH M =

N el bRk IV T2 5 TN kA K

JRUS SRR, AE TN /N U & B P2X2 2 1Ak

I P2X3 2R 3k, HOA iS5 P0G | 35m 1)

TR B B AE K, U B P2X2/3 324K 5 TN A4 9 i %

HWOCREYIN . SCBM A I A JRFFRREE 251, AT il

15 BLMR A 281 27 Y 1) 22 S 28 W] 3 P B 9T Y

DWRG MG A EME R R e EHE

WFFE BT, XoF 42 I DG B 40 R 283 2 b 28 BHL 5 vT

PN AR A5 5 T P2X2 K P2X3 iy, A A]

IR PR A B ) AR B, A BB AR . ARSI

SGB FH ¥ 5 AT 8 20 15 35 VA 5 1% 3, 3k 1 & 4%

P2X2/3 ZARFEHURIME R, SE s/ o (R HLR

BLHIA 5 2 i — D4R 5T
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