2021 41 A i ] AR R A AR January, 2021
¥318 H1W CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 31 No. 1

AR X AEAL, 5840, 45 JE T Rho/Rho-kinase {5 18 B I PRI 93 9ol 2 DA S A e i PR A 00 R0 RECR [0]. vl PE R B 27
ZeiE, 2021, 31(1); 73-78.

Deng L., Zhao YL, He ZZ, et al. Effect of propofol on cerebral ischemia-reperfusion injury in rats through the Rho/Rho kinase
signaling pathway [J]. Chin J Comp Med, 2021, 31(1) . 73-78.

doi: 10.3969/j.issn.1671-7856. 2021.01.011

3T Rho/Rho-kinase 15 51 F& B8 151 PN 1A B 8L 5%
R st AR g IO PR 3 4 B AR

WA REAL EE At B R

(L.FBE AN E EBR IR, 75T 810001; 2. 75 M K2R BE2E pR BLml 223, v57° 810001 ;
3.HE NREREMESR, T 810007; 4.5 K= WS ErrEiEE %R, PiT  810001)

[#Z] H#M ZT Rho/Rho-kinase {5538 &R PI1H By 2 K BRUG e l FRE 4R RICR . 3% SD
KE 100 R0k X REZH ERIZH PRIAMMIG a7 5 40 (20. 0,40. 0.,80. 0 mg/kg) ,AERIZH PRIHBAMIE b | il i
ST P PV B AR AR IS PRI o R e 2R 45 T R R A T E X R R Y 2 2
TR R K FREeh T 4 8, SEIR 85 ) i RO BRBEAT 4 22 D) RE SR AT T 43, 47 T 4R 25 B B T4 AR AT 3 52
B, %R BV S XA TR BE4Y, RIS K U 214U Rho , Rho-kinase mRNA FIEE [I/K ¥, SR MBI ML
T RE BB IEA3 KU 0 296 2 Bk At i) P A 1k A e i) 9 25 20 2006 BE P43 AR 41 203 55 X Rho , Rho-kinase mRNA il
TR AR B S5 5 T BB (P<0. 05) 5 Y T 45 570 B8 4 28 T BB A 0 0 LA s 406 25 o3k sf [ P 4685 A 5 A sf
i) | T SUREFPESY R ZH 4L 51X Rho . Rho-kinase mRNA FIEE 143815 /K F B AR TR ( P<0. 05) ; H 65N
T 45 24500 B (R B0, P T BE BB IT- 43 BV WG 48 2% Bk i ) P A S A st [ Vg I 21 200 BT Wi 41 20088 T X
Rho ,Rho-kinase mRNA FIE [ 235 /K B Wi AR, 77 -0 56 R W 0 (P<0. 05) , X BB ZH 15 55 X 3 22 SU 4 i S 4K
HEG o ;AR 2 365 T DX 25 ST HE S RA T, M IR G [ 455 , A IR IR AE , ol 2 40 e ) 5 o 85 5 PRV I s 7R 2 4 28 s 4
M TAEE s PRIAE h R BT T, M A S | F R R M AT R, i W
TPy R DK BRI % I - Y 28 T R A 5 s FEHL A S YA B BE S ] Rho  Rho-kinase mRNA I8 [ (19 22 35 4 1A 41
il Rho/Rho-kinase {5538 B I E A ¢ .

[%%i7] Rho/Rho-kinase {55538 [ ; PN 1A B0 5 A Bt i F- v B 4%

[HE4SES] R-33 [ XEktRIZAEE] A [ XEHS)1671-7856(2021) 01-0073-06

Effect of propofol on cerebral ischemia-reperfusion injury in rats through
the Rho/Rho kinase signaling pathway

DENG Li', ZHAO Yanli*, HE Zongzhao®* , SI Lining*, YU Zhijian'
(1. Department of Anesthesiology, Affiliated Hospital of Qinghai University, Xining 810001, China.
2. Department of Basic Medicine, Medical College of Qinghai University, Xining 810001.
3. Department of Intensive Medicine, Qinghai People’ s Hospital, Xining 810007.
4. Department of Intensive Medicine, Affiliated Hospital of Qinghai University, Xining 810001)

[E£WHE ] HFHERHHE TR H (2017-2)-758)
[PEETINIXBHI(1981—) , Lo, AR, FIGBEIN 5T 7 ) o BRI B EEAE ML 35 8 1 2458, E-mail : 86230213@ qq.com
[BIS1EE 2480 (1981—) , 53 AR @l AT BRI, BIF5E 7 1)« BAE IR 2% K TS 5 E 3R, E-mail ; 541251777@ qq.com



74

R F R 2 2R 2021 4E 1 45 31 %55 139 Chin J Comp Med, January 2021, Vol. 31, No. 1

[ Abstract]
the Rho/Rho kinase signaling pathway. Methods

Objective To investigate the effect of propofol on cerebral ischemia-reperfusion injury in rats through
One hundred SD rats were divided into control, model, and propofol
low, medium, and high dose (20, 40, and 80 mg/kg) groups. Rats in the model and propofol low, medium, and high
dose groups were used to establish a cerebral ischemia-reperfusion injury model. After successful modeling, rats in propofol
low, medium, and high dose groups were administered the corresponding dose of propofol and rats in control and model
groups were administered the same volume of normal saline for 4 weeks. Then, each rat was scored for neurological deficits,
stickers were removed, and balance beam walking experiments were performed. Pathological scores in the hippocampus of
rats were calculated. Rho and Rho kinase mRNA and protein levels were determined in rat brain tissue. Results The
neurological deficit score, bilateral sticker removal time, balance beam time, pathological score of the hippocampus, and
Rho and Rho kinase mRNA and protein expression levels in the model group were significantly higher than those in the
control group (P<0.05). The neurological deficit score, bilateral sticker removal time, balance beam time, pathological
score of the hippocampus, and Rho and Rho kinase mRNA and protein expression levels in all propofol groups were
significantly lower than those in the model group ( P<0.05). With the increase of the propofol dose, the neurological deficit
score, the time of side sticker removal, balance beam time, pathological score of the hippocampus, and Rho and Rho
kinase mRNA and protein expression levels were decreased gradually and dose-response relationships were obvious (P<
0.05). In the control group, neuronal cells were intact with a normal structure, clear staining, and oval nucleus in the
center. In the model group, a large number of necrotic neurons were seen with obvious cell loss and nuclear pyknosis. In the
high dose propofol group, a small number of necrotic neuronal cells were seen, the neuronal cell structure was relatively
complete, and the nuclei of neurons were oval in the center. Compared with the model group, the numbers of necrotic
neurons were decreased in middle and low dose propofol groups, but the meridians were loose and disordered, the nucleus
exhibited pyknosis, and loss was obvious. Conclusions Propofol reduces neurological damage in rats with cerebral

ischemia-reperfusion injury. The mechanism is related to inhibition of Rho and Rho kinase mRNA and protein expression by

propofol and thus inhibition of activation of the Rho/Rho kinase signaling pathway.
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mg/kg) VA 3 75 770 4H (80, 0 mg/kg) AR 4 20
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76 v 18 B BH 7 B 45 kAR A I AR Koizumi 7775
W 4 A TR EESSFL ICA I 2E 2 h )5 IR 4L A
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5'-CACCTGTGTTTCTCAGCCCTTCTCT-3" ( J [f] ) ;
Rho-kinase : 5'~ATGACAGGGCTGGAAGTGACC-3' ( 1F
] ) Fl 5-ACTATGTCCCAGTCAGGGCTCT-3" ( 2
); B WL3h#E . 5-CTTAGTTGCGTTACACCCTT
TCTTG-3" (iF [ ) Fl 5'-CTGTCACCTTCACCGTTCC
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FHIZH Rho , Rho-kinase 25 1 5 ik 7K F B i &
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Table 1 Comparison of neuromotor function score and hippocampal histopathology score of rats in each group

2151 74 (mg/kg)

M2 DI RESRABET 2 (43) TG 2T 22 BRI TR] ()

Neurological impairment ~ Double-sided sticker

A A AT ] ()

Balance beam

13 S LRI (47)
Hippocampal histopathology

Groups Dose i . R X K
score (points) removal time crossing time score ( points)
X} HEZH Control group - 0. 000. 00 26. 34+6. 87 1.99+0. 34 0. 000. 00
FEHIZH Model group - 10. 66+0. 471" 103. 63+25. 651" 16. 54+6. 871" 9.96+0. 561’
S— 20 8. 1420. 3412 80. 76=8. 12112 12.30£0.511"% 8.65£0.441)%
/ s 40 6.23+0.231V% 51.28+9. 881V 8.65+0. 511123 5.98+0. 481)2%
Propofol Group
80 5.35+0. 161299 50,3249, 161DDH4 4.71£0.501V234 3.99+0. 391’234

T SRR HARE, Y P<0. 05 SHERIZL LA, > P<0. 05; 5T TABY LG Bt A, ®) P<0. 05 STRIA B 4Ll ik g, Y P<0. 05,
Note. Compared with the control group,! P<0.05. Compared with the model group, 2 P<0.05. Compared with the low dose of the propofol group,

3) P<0. 05. Compared with the dose in the propofol group, ¥ P<0. 05.
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A, Control group. B, Model group. C, Propofol group low-dose
group. D, Propofol group medium-dose group. E, Propofol group
high-dose group.
Figure 1 Effect of propofol on the hippocampus structure of

each group of rats( HE staining)

R2 BRI LUE DX Rho ,Rho-kinase mRNA
FIRIKFHY A (n=20)
Table 2 Comparison of Rho and Rho-kinase mRNA

expression levels of rats in each group

o F .
20531 (me/kg) Rho Rho-kinase
Groups merke mRNA mRNA
Dose
aNiERd
FHRAL - 1. 470. 580 1. 36+0. 250
Control group
i 71 4]
i - 6. 65+0. 491" 7. 5420. 541"
Model group
20 6.00+0. 2911 6.54+0.2319 2
N
P AL 40 5.21+0.34192 % 5.11£0.371V2 Y
Propofol Group
80 4.21+0.321V2 99 3.2540,281V2 I
T SRR, D P<0. 05 ST H#E, 2 P<0.05; STRIAR A

A A%, P<0. 05 5T EY AL bl ik Hed ) P<0. 05,

Note. Compared with the control group," P<0.05. Compared with the
model group, » P<0.05. Compared with the low dose of the propofol
group, PP <0.05. Compared with the dose in the propofol group,
¥ P<0.05.

R3 HHKFIKHLE DIX Rho Rho-kinase
R ARIBAKCF A HAL (n=20)
Table 3 Comparison of Rho and Rho-kinase protein
expression levels of rats in each group

prilkey

i ho-
il (mg/kg) Rho R ©
Groups kinase
Dose
- HE 4
FHRAL - 0.98+0. 32 1.41+0. 34
Control group
HIZH
e - 5.65+0. 241" 6.32+0. 241"
Model group
20 4.65+0. 54112 4.12+0. 54
M 4
P AL 40 3.21+0.351P2%  3.11+0.431D9%
Propofol Group
80 1.54+0. 54102 9 1,85£0.371V2 I
SR ALY P<0. 055 SR AR, P<0. 055 5T EY 4L

MEFIE LA, P<0. 05; ST B4 Pl i 1L 4L, ¥ P<0. 05,

Note. Compared with the control group,! P<0.05. Compared with the
model group, 2 P<0.05. Compared with the low dose of the propofol
group, ) P<0.05.
group, * P<0. 05.

Compared with the dose in the propofol

Rho

Rho-kinase

B-actin

T A IRAL B AR C I B AL RSR B 4L D
P BAL PFR) 2 5 B T R 2 o ) e
B2 HHKRMHALIEDX Rho,
Rho-kinase £ H & kK0 HL AL
Note. A, Control group. B, Model group C, Propofol

group low-dose group. D, Propofol group medium-dose
group. E, Propofol group high-dose group.
Figure 2 Comparison of Rho and Rho-kinase

protein expression levels of rats in each group
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mRNA I [ 32 35 7K F- 19 2 38 UE M7 410 il Rho/ Rho-
kinase {55530 [ OIS . 9&RE SO N, 44 28 41 A PN 45
FRE AN AN 8 T W IE PR I /R 3 40 9 R
B, 8T B AR SF B JE R e Z K GTPase #8 K ik
f) Rho AT ATHS M FE T/ 3 48 40 S T 50 114 /M 5
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B RAE ALY GTPase , 3= B 7E /N e 5T 44
ST AN, A 2 o AP B i gk iR 2 A
5522 W, Rho 78 MR B If/-F-V8E 1 4 P 5l e v i G
YEH, 3F 76 8k 1 J5 /N BRUIG ' Rho A9 mRNA I
P G AU SERT SR I 7E MCAO /) FURE
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222 h, WA, S/ TS , Rho-KO /MR AR
FE T BN 22 T RE BB TP AR BN, Rho
o] PUEE Rho-kinase FIIAG 2243 S R 54015 1) 28 F 18t
(MAPK) 5 51 5@ 48, S B E R AE N . c-jun
G U B (JNK) S Rho-kinase [ 32 %2 2H j 3
43, BB UE BA 7 A d5ke 1L/ 38 33 5005 S A R e on R T
Wk SR DY R EHESE 2R, Bel-2 3524 Rho-
kinase FAERZIR W , I8 o 9 15 Lok 1A 6 1 38 358 Pk
TEAME N AT 5 55 T R CHEVE . Caspase-3
SEPR TP T I AR P Y SRR, B0 RO T RETE
PR TG S IO (1) 5 i — A5 AR FH O BHL LR 98 T i e
AL T B A AR RF 5T 45 SR, $2 R 4 Rho/
Rho-kinase {55538 [ B4 6l 7T 56 2 36 57 i Bk i 70
BT A,

25 TR PRYA B A e R R R M ke P 3 A
ZLIIRE 4515 5 H AL 5 9 I B B8 0 1 Rho . Rho-
kinase mRNA H1 5 FH 19 38 ik 7 17 #0 #%] Rho/Rho-
kinase {5 510 % A IHE A 56
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