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Research of propofol alleviating intestinal ischemia —

reperfusion injury in rats
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TEHT 45 mg - kg™ P IAER ) 1S ) A S0 2 (B afn fT I 5 60 mg - kg T TIAER)
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Abstract; Objective
propofol in improving intestinal ischemia — reperfusion injury (IIRI) .
Methods

(the superior mesenteric artery was clamped for 45 min and reperfusion

To investigate the potential mechanism of
SD rats were randomly divided into sham group, model group

for 2 h), experimental — L group (injection of 30 mg - kg~' propofol
before ischemia) , experimental — M group ( injection of 45 mg + kg™
propofol before ischemia ), experimental — H group ( injection of

60 mg - kg ™' propofol before ischemia) ; after reperfusion, the rats were
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killed and intestinal tissues were taken for use. Hematoxylin — eosin ( HE) staining was used to observe the intestinal
histopathological changes, Western blot assay was used to detect the expression of Bcl —2 antagonist killer ( BAK) ,
Bel -2 associated X( BAX) and other proteins, and real — time quantitative polymerase chain reaction ( RT — qPCR)
assay was used to detect the expression of cytoplasmic mitochondrial DNA ( mtDNA ). The enzyme activity and
enzyme — linked immunosorbent assay was used to detect the expression of adenosine triphosphate ( ATP) and
interleukin (IL) — 1B in intestinal tissue. Results The pathological injury scores ( Chiu’s methods) in sham group,
model group, experimental — L group, experimental — M group and experimental — H group were (0 = 0),
(4.20£0.60), (3.00 £0.45), (2.20 £0.40) and (1.00 £0.77) points, respectively; the relative expression
levels of BAK protein were 0. 24 £0.03, 0. 66 +0. 08, 0. 56 £0. 08, 0.40 +0. 05 and 0. 34 £0. 03, respectively; the
relative expression levels of BAX protein were 0.35 + 0.03, 0.79 + 0.11, 0.62 + 0.03, 0.51 + 0.05 and
0.40 +0. 04, respectively; the relative expression levels of NOD - like receptor pyrin domain — containing protein 3
(NLRP3) protein were 0.32 £0.03, 1.05 £0.12, 0.81 £0.11, 0.64 £0.08 and 0.49 +0. 08, respectively; the
relative expression levels of Cyclic guanosine monophosphate adenosine synthase (c¢GAS) protein were 0.23 +0.02,
0.97 +£0.10, 0.78 £0.08, 0.63 +0. 07 and 0.45 £0. 07, respectively; the relative expression levels of the NADH
dehydrogenase subunit (ND)1 mRNA were 1.00 £0.08, 2.23 +0.29, 1.79 £0. 13, 1.59 £0. 11 and 1.34 +0. 09,
respectively; the levels of ATP production were 1.00 + 0.14, 0.47 £ 0.03, 0.65 = 0.07, 0.80 + 0.06 and
0.81 0. 12, respectively. Compared model group with the sham group and compared experimental — L., M, H group
with model group, the differences of above indicators were all statistically significant (all P <0.05). Conclusion
Propofol can dose — dependently improve intestinal injury in IIRI rats and this protective effect was accompanied by
downregulation of BAK/BAX protein expression, reduction of mtDNA release, and decreased activity of the downstream
c¢GAS/NLRP3 inflammatory pathway.

Key words: propofol; intestinal ischemia — reperfusion injury; Bel —2 antagonist killer/Bel — 2 associated X protein;;

mitochondrial DNA ; oxidative stress
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IR (¥ P <0.001) ; SHRILL LA, IABMIG s 7
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Claudin — 1 25 A1 X & 35 7K °F ¥ W & 7F & (3
P <0.001) ; 5 % 7 & 52 45 40 W ¢, b 7] & 40
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FIA X R Gk K- 8 8 % JH & (P < 0.01,
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W3 2 Fin, SFARLL A, B4 K R BAK
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mRNA 7KF-3 18 2% B (3% P <0.001) ; 5HEIRIZH [
B, PIIAMAIG L R 525G 41 BAK T BAX 2 FIAH
X Fe 3R K- S NDT ND2 il NDA mRNA 7K 34 i
F PP <0.05,P <0.001) ; 55 5t 52 g 40 b 4%
W RSB 41 BAK R BAX 28 [ AH R 3235 7K OF
it ND1 . ND2 1 ND4 mRNA /K 3 &g 2 F ¥4

R1 KKK Chin’s PEIF K REE FAMISCE AR LU (2 £5)

Table 1 Comparison of Chiu’s score and intestinal function protein expression in rats of all groups (x £s)

Group n Chiu’ s score Occludin Claudin — 1

Sham 10 00 0.80 £0.07 0.88 +0. 07

Model 10 4.20 £0.60* * * 0.41£0.04*** 0.32£0.03***
Experimental — L 10 3.00 +0. 45444 0.59 £0. 07444 0.46 £0. 05444
Experimental — M 10 2.20 £(. 40388 0. 67 £0. 0534% 0. 61 £, Q788
Experimental - H 10 1. 00 £, 7728A###8&& 0. 81 £, EALM#HIEE 0.76 £, g AAA##IILE

Sham group: The superior mesenteric artery was separated but not clipped; Model group: The superior mesenteric artery was separated and clipped;
Experimental — L group; IIRI + femoral vein 30 mg - kg ™' propofol ; Experimental — M group: IIRI + femoral vein 45 mg - kg =" propofol ; Experimental — H
group: IIRI + femoral vein 60 mg + kg =" propofol ; Compared with sham group, * * * P <0. 001 ; Compared with model group,*** P <0. 001 ; Compared with
experimental — L group, P <0. 01,"#P <0. 001 ; Compared with experimental — M group,**¥P <0. 001.

R2 FARMBHA Bel -2 HHURTEF/Bel -2 #15¢ X E T (BAK/BAX) AR /& DNA mRNA FIXF R IAK I LA (2 £5)
Table 2  Comparison of Bel — 2 antagonist killer/ Bel — 2 associated X protein ( BAK/BAX) protein and mitochondrial DNA mRNA

relative expression levels in intestinal tissues of rats in each group(x +s)

Group BAK protein BAX protein ND1 mRNA ND2 mRNA ND4 mRNA
Sham 0.24 +0.03 0.35 £0.03 1..00 0. 08 1.00 +0. 11 1.00 £0. 17
Model 0.66 +0.08* * * 0.79+0.11*** 2.23£0.29" " 2.26£0.17**" 1.90 £0.18**~
Experimental — L 0.56 £0. 082 0.62 £0. 03444 1.79 £0. 13444 1.81 £0. 13444 1.70 £0. 144

0.51 £, Q52084
0.40 +0. 04AAA###&&&

0. 40 £0. 05444###
0.34 +0. 03AAA###&&

1. 49 +0. 09A88##

1.31 +0. 10AAA###&&

1.57 £0. 1624#
1.40 +0. loAAA###&

1.59 +(, 11208#4#

1.34 +0. 09AAA###&&&

Experimental - M

Experimental - H

Dose and n refer to table 1. ND: NADH dehydrogenase subunit; Compared with sham group, * * * P < 0. 001 ; Compared with model group, P <0.05,
A3 P <0.001 ; Compared with experimental — L group, *#P <0.01,** P < 0. 001 ; Compared with experimental — M group,% P < 0.05,% P < 0.01,
888 p <0.001.

Experimental-L

B 1 AN - L (HE) Jetail g R i GO B2 28k ( % 200)

Figure 1  Observation of the changes of intestinal histopathology in each group by hematoxylin — eosin (HE) staining ( x200)
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(P<0.01,P <0.001) ; 5 v 5] o 5 o 21 oA, v 7)o
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ND2 F1 ND4 mRNA 7K V- ¥ 2% T i (P <0.05,
P <0.01,P <0.001),
3 WIABEXT IRI X 57 A R &R AT I FFTh AR
=AU

SRFARLA i BRI ATP A= 7= K- & COX T,
COX I i1 COX IV K44 5 2 R&A% (2 P <0.001) ; 5
BERIL LA, PRYA IR P R R SE 0 4 ATP A= 77K
)z COX T .COX T 1 COX IV A3 52 F 55 (1
P <0.001) ; 5% S50 AL b g, o ) S0 5 A
ATP A7 7K 5 Jx COX T .COX 11 il COX VK -4 i
FFH i (3B P <0.001) 5 5 bl R se g 20 e, fl i
SEE 20 COX I A1 COX IV /K3 W T (1
P<0.05), 133,
4 TWiHMXS IRI kKR NLRP3 3¢ 1% /MK #E R |U©L
v oAl

S5k F AR 4 b B, B4 K B NLRP3 Fi
Cl - caspase — 1 25 A AH X 235 /K- & 1L — 18 A1 MDA
HKOEH 5275, SOD — 1 il HO —1 mRNA 7K F-#4 i
FRRE(FIP <0.001) ; SEIRIA A, N IAIAIG
EFHESL R 2H NLRP3 i1 Cl — caspase — 1 25 (HAH X%

PKAKOF K IL - 18 F MDA /K- 34 8 3 f& 4%, SOD - 1
HHO -1 K-35 8.2 B (3 P <0.001) 5 5%
IR LAE, R SEgR 4] NLRP3 il Cl - caspase — 1
B AN B KOF 2 IL - 18 1 MDA /K V-3 i 35 %
fiK,S0D — 1 FHO -1 K- 18 2% % (P <0.01,
P <0.001) ; 55 o 5] 5 52 55 21 Fb A, R S0 50 4
NLRP3Fi1 Cl - caspase — 1 25 FHAHXT IR K MIL 18
F MDA 7K 73 & ZFEAIK, SOD -1 Fil HO -1 7K -3
3 FE(P <0.01,P<0.001), i34,
5 TWiHEX ORI X cGAS - STING £ 2@ %K
=210

S5BF AR e, SR 4 K B ¢GAS | STING
p — TBK1 Al p — IRF3 £ [ AH X 323k 7K 7 2 42 2% 18
(3P <0.001) ; SR H A, PIIATERAIG L o 751
Sz ¢GAS (STING .p — TBK1 1 p — IRF3 & (4 Xf
FRKFEHEZEFHE (P <0.05, P < 0.01,
P <0.001) ; 5K &= sL 50 41 b, Hh i 77 o S 5 4
¢GAS STING .p - TBK1 Fl p — IRF3 Z& [ 4 X} 3235 7K
TR (P <0.01,P<0.001) ; 5 b 7 5 52 5
L #, e ) SC 5 4 cGAS | STING , p — TBK1 FiI
p — IRF3ZE [ AH X R 35 K F- 24 8 2 T (P <0.01,
P<0.001), .35 K 2,

R3S ARRUIRAT =B (ATP) A2 S L 721885 (ETC) Z AWt tE R ELE (2 £ 5)

Table 3 Comparision of adenosine triphosphate ( ATP) production and electron transport chain (ETC) complex activity of rats in each

group(x £5)

Group ATP production level COX 1 level COX II level COX IV level
Sham 1.00 +£0. 14 1.00 +£0. 13 1.00 +0. 17 1.00 £0. 19
Model 0.47 £0.03* " * 0.47 £0.06* * * 0.32+£0.04" "~ 0.30£0.05" " *

0.65 £0. 07444
O‘ 80 to' 06AAA###
0. 81 £(. 1224###

Experimental — L
Experimental - M
Experimental — H

0.67 £0. 0744
O. 83 to' 08 AAA###
0.90 +(. 1022###

0.49 £0. 04444
0.74 +0. OgAAA#W
0. 85 (. [AAARK

0.50 £0. 07444
O' 68 iO. loAAA###
0.79 £(. J0Aas#

Dose and n refer to table 1. COX; Cytochrome oxidase; Compared with sham group, * * * P <0. 001 ; Compared with model group,**2 P <0. 001 ; Compared

with experimental — L group, #* P <0. 001 ; Compared with experimental — M group , %P <0. 05.

R4 BARBARM MR SRS R IE I L (x £5)

Table 4 Comparison of expression of inflammatory factors and oxidative stress indexes in rats of all groups(x £s)

Group NLRP3 Cl - caspase — 1 IL-1B(pg - mL~") MDA(nmol - mL~") SOD -1 mRNA HO -1 mRNA
Sham 0.32 +0. 03 0.39 £0.05 22.64 £2.62 1.98 £0. 34 1.00 £0. 16 1.00 £0. 12
Model 1.05£0.12" ** 0.84+0.08" "~ 99.18 £10.74* * * 4.29x0.227 " 0.29£0.05" " * 0.43£0.03" " "
Experimental =L~ 0.81 0, 11444 0.62 £0. 07444 72.57 £6. 66444 3.54 £0. 45444 0.46 0. 03444 0.55 £0. 05444

0.64 £0. 08404% .50 £0. 07288 54,41 £4, 292384 2 97 £, 20245 0.61 £0. 06544 0. 71 £0, 0622
0.49 +0. OSAAA###&& 0.42 +0. O4AAA###&& 37.30 +3.63 AAAHH& & & 2.37 +0. ZIAAA###&&& 0.72 +0.07 AAAHHI&& 0.85 0. 07AAA###&&&

Experimental - M
Experimental — H

Dose and n refer to table 1. NLRP3:NOD - like receptor pyrin domain — containing protein 3 ; Cl — caspase — 1: Cleaved cysteine aspartate proteinase 1;1L:
Interleukin ; MDA ; Malonaldehyde ; SOD - 1 ; Superoxide dismutase 1 ;HO —1;Heme oxygenase — 1 ; Compared with sham group, * * * P <0. 001 ; Compared with
model group,®24P < 0.001; Compared with experimental — L group,™ P < 0.01," P < 0.001; Compared with experimental — M group,** P < 0.01,
884p <0.001.
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RS KUAKREIHIIRE LIRS T BRI 5 — TR IEDIRI 5~ (cGAS - STING) 5 S H R K A LA (% £5)

Table 5

Comparison of intestinal function and cyclic guanosine monophosphate adenosine synthase — stimulator of interferon genes

(c¢GAS - STING) signal - related protein expression in rats of all groups(x +s)

Group cGAS STING p - TBK1 p - IRF3

Sham 0.23 £0.02 0.36 0. 04 0.22 0.02 0.21 0. 05
Model 0.97 £0.10* * * L11£0.10*** 0.56 £0.07* * * 0.49 £0.05* * *
Experimental — L 0.78 £0. 08244 0.85 £0. 08244 0.49 +0. 052 0.43 +0. 0344

0.63 +0. O7AAA#W
0.45 +0. O7AAA###&&&

Experimental - M

Experimental — H

0.64 +0. O6AAA#W
0.51 0. OsAAA###&&&

0.41 +0. OsAAAW
0.35 +0. 04AAA###&&

0.34 +0. O4AAA#W
0.28 +0. 02AAA###&&&

Dose and n refer to table 1. p — TBKI ; Phosphorylation — tank — binding kinase 1 ;p — IRF3 ; Phosphorylation — transcription factor interferon regulatory factor 3 ;

Compared with sham group, * * * P < 0. 001 ; Compared with model group,* P <0.05,%2P <0.01,4** P <0. 001 ; Compared with experimental — L group,
#p <0.01," P <0.001 ; Compared with experimental — M group,**P <0.01,%¢ P <0. 001.
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Figure 2

signal — related protein detected by Western blot
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