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[ 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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1.2 FERKFSMNE
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RIPA 2 M (Santa Cruz, USA,52547) ; BCA &7 &
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(ab54835;1 :1000; Abcam, Cambridge, MA, USA) ;
Rho-kinase ( ab45171, 1 : 2000; Abcam, Cambridge,
MA ,USA) ; B-actin . 58 FEHT {4 (ab134181;1 :1000;
Abcam , Cambridge , MA , USA ) ; 1L £ 41 % — 31 (€86
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mg/kg) A 1H I 5 55 5 40 (80. 0 me/kg) | H4H 20
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()15 min, —HK, oK LEE=1:1 2 min,100%
(T )S min, 100% ZBE( 11 )5 min,80% £ 5
min ZZAE7K 5 min R ARG R EL L 5 min K P 10 min
B K YL 5 min 1% 38R 1% 30 s K ¥k 30 s 7%
TRZKITVE S 8.0, 5%LM G L 1~3 min ZE I K FH
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(dT) FIEHLE [P 38 4 7 5 | R A 0, 1 L e it
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JGTE 85C I H 5 s, RIGRAFTE 4C ., i H
Applied Biosystems 7500 £l & 4 #F 17 5 B PCR.,
SC B PCR M 5l ¥ ¥ 4 41 . Rho: 5'-
TACCCTGGGAGACAGAATGAAAAGC-3' ( iF [ ) Fl
5'-CACCTGTGTTTCTCAGCCCTTCTCT-3" ( J2 [ ) ;
Rho-kinase : 5’ -ATGACAGGGCTGGAAGTGACC-3' ( iF
) Al 5-ACTATGTCCCAGTCAGGGCTCT-3' ( J%
m); B WL3h#& A 5 -CTTAGTTGCGTTACACCCTT
TCTTG-3' ( 1E [1] ) A1 5'-CTGTCACCTTCACCGTTCC
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AGTTT-3" (1)) , 519 A TRHE A s ( Lig,
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o TR BN — R TN T e 5 RS LK 40 S 25 g
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mRNA F IR B A, )i 300 ¢ R (P<
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FEAIZH Rho , Rho-kinase 25 [ £ 15 /K F B i i
FXF AL (P<0.05) ; NA M 45 71 & 41 Rho , Rho-
kinase & HZRILK-F- AKX THIAIZA (P<0.05) ; H
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Table 1 Comparison of neuromotor function score and hippocampal histopathology score of rats in each group

MRS (7)) WGZR ZZERIIE] () PEEASE R ] () 1 LRI (51)

Neurological impairment ~ Double-sided sticker Balance beam Hippocampal histopathology

415 il (mg/kg)

Groups Dose . . . .
score ( points) removal time crossing time score ( points)
X R ZH Control group - 0. 00+0. 00 26.34+6. 87 1.99+0. 34 0. 00+0. 00
FEHIZH Model group - 10. 66+0. 471" 103. 63+25. 651" 16. 54+6. 871" 9. 96+0. 561’
R E 20 8. 1420. 34112 80. 76+8. 1212 12.30£0. 51192 8. 65=0. 441’
i . 40 6.23+0.231D% 51.28+9. 881V 8.65+0. 511023 5.98+0. 4812
Propofol Group
80 5.35+0. 161VY9% 50,3229, 161234 4.71%0.501V239 3.990. 391294

T S XRALLEE, Y P<0. 055 SHAILL LSS, > P<0. 055 S AIAB ALK B L EE,® P<0. 05; STRIABYAL P& Ak, 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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T A IR B BERY AL C NI B L0 dik 41, D A B 4
TR B TR TR LR 2
B 1 A A R R SR 2R (HE B ()
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)

F2 FARBMHLE DX Rho,Rho-kinase mRNA
RIBKFII L (n=20)
Table 2 Comparison of Rho and Rho-kinase mRNA

expression levels of rats in each group

X5
20 51 ( ”gj/j-—li ) Rho Rho-kinase
m,
Groups & mRNA mRNA
Dose
Xt R4
. TR - 1. 47+0. 580 1. 36+0. 250
Control group
B IZH
L - 6. 65+0. 491" 7.54+0. 541"
Model group
20 6.00+0.291"% 6.54+0.2310 2
N \Q
PR B 40 5.21+0.34192%  5.11£0.371V2
Propofol Group
80 4.21+0.321V2 3% 3.2540.281D2 I4

TR LA, D P<0. 055 SRR LS, P<0. 055 15 A 4
MEAIEE AR, P<0. 05; 5 PRIH B P ik Lg%, ¥ 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.

R 3 FHKRMHLUE DX Rho ,Rho-kinase
FEHARIKIKCFRLEL (n=20)
Table 3 Comparison of Rho and Rho-kinase protein

expression levels of rats in each group

il

25 Rho-
7] (mg/kg) Rho . ©
Groups kinase
Dose
iy
xR - 0.98+0. 32 1.41x0. 34
Control group
TEAL
PRl 5.65+0.241" 6.32+0.241"
Model group
20 4.65+0. 54112 4.12+0. 54
NI 2
PR 40 3.2120.35192 9 3.11£0.431929
Propofol Group
80 1.54£0.54102 9 1.85£0.37102 39

T S X IAL LY P<0. 055 SRR HLEE,» P<0. 055 STRTAB 41
R EEAR, ) P<0. 055 STNIFR 4 ol ik LA, 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, ) P<0.05.
group, ¥ P<0. 05.

Compared with the dose in the propofol

Rho

Rho-kinase

B-actin

AR B AR A C PRI By AR A 45 D
PIAB AL 41 E . TR IH B Rl 4L
2 AHRFRHLESIX Rho
Rho-kinase £ 1735 7K -1 H 4K
Note. A, Control group. B, Model group C, Propofol
group low-dose group. D, Propofol group medium-dose
eroup. 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 & 335 KB 55 T X B4 9 IR B 4%
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Rho-kinase mRNA 2K 7K -2 8 FRAR , 7 3 - 800 5%
ZW ., X UL, A B BP0 H] Rho . Rho-kinase
mRNA I [ R 357K F- 19 38 2 M 4 il Rho/ Rho-
kinase {55530 I 300G . 9&E SN, A4 28 41 A PN
AR R AN O T BB IE B R I /R 405 G A R
B, & T RS B S R e Z K GTPase #8 K%
B9 Rho 7] LAFUH M FE T/ 35 S8 20 A RS A ) 7505 Tt
R S8 AHDC Y 73 F i ( DAMP ) , Rho 255 —
MEFMEHFL Y GTPase, T2 B A6 /NI 40,
IR AN, M 2o R g ik, Rt
¥ 2200, Rho 7 i SR 0L/ -8 1 174 B Aok R v A O
YERT, I B 78 S i J5 /N BUBG 5 Rho ) mRNA I+
P R SRS R I 7E MCAO /) BURE
U BRI/ FRE RS Rho FHPEZNMIM 1 h 228734 fin
222 h, A, FESkIN/ FREE)S , Rho-KO /NRAYAR
FE TR BRI 40 28 D RE B (R TR AR BN R L Rho
AT LIS Rho-kinase FIA 224324 JFH0E 1) B 1 G
(MAPK) 5514 S84, SEM A RIER IV, c-jun
FA K i 1 B ( JNK ) 52 Rho-kinase 1 32 2 41 il &
53, COCIE BH 7 1 ke 1t/ 98 T B A s A oo T
i A LS RERIEIE SR W, Bel-2 7224 Rho-
kinase FYAEAZ IR, I 38 2o 1 17 2 A A JE 1 3 o5 1
TEAEME N AT 15 5 5% S b A CHEVE . Caspase-3
SEPH TP T I AR P A SR S, B0 S T RETE
PR N 1) e S — A6 e VR FH 39 BH 2k 94 T 4
AL T B A AR R 9T 45 L, R R X Rho/
Rho-kinase 15 538 & (130 ) 7] BE 2 16 Y7 Fisi B 110 P08
WG HT T,

25 TR, PR B R DR TR R A R P 3 A
ZLT)RE B4 3 5 H AL 55 79I B B8 41 ] Rho . Rho-
kinase mRNA F1 &5 [ #9 % 15 #F 1 # %] Rho/Rho-
kinase {55518 I AU A &

S 3k
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