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#H E HM FRARSLEERAEIT KA DA h-F 204G 0 Y B mENE, ik RRLLH
R LSRR D B n-F i EMAG R ARBEAIE TR EH 36 R Wistar K A ALY AMBRF KA
(Sham £8) , sk do-F B EAR A (/R A) , 45X ETIRA(Gin ), B4 12 X, EHF 7d Gin 042
3.6mL/1kg 425 FH AT ESH, — R — K %4 7d,Sham 28 VR LEHEF T ALK, FREZAFL(HE)
FEIEmIRA | KAk 404 & 52 Masson F &L BSR4 % 5 dnik & ALl o i o A48 B4 4 8 AL B (SOD) F=

7 =B (MDA) 4% T4, %I At D Ip 2822 F G A% 6(11-6) . & A~% 10(1L-10) Bel-48 3 X % & (Bax) .

B o JL bk B 95/ & s gm-2( Bel-2) 89 & & Rk T A B A-B4k X R (PCR) 4 Bax Bel-2 % mRNA & & KF; %
J% ¥P i 3% (Western blot) #4&2] ) B 2822  Smad & & (Smad ) #= Bel-2, Bax #9%& & kK F 454 5 Sham 2048
W I/R 28/ A 448 F SOD & L[ (125. 34+59. 58) U/L] A ( P<0.05) ,MDA 4# [ (6.24+0.73) U/L] 3§ #m ( P<
0.05) ;5 I/R A48 Gin 28/ 2822 7 SOD 7 H [ (262.62+22.57) U/L] 3 3% (P<0.05) ,MDA 4% [ (2.88+
0.74)U/L] A& ( P<0.05) , Sham 28/ Np AL M B RETE VR ATILK ERESRE, LB IR, B
KR E A K@ REILE Gin 4L R E % a"}mﬁ&? o] JL 46 JL 42 HOK I A B2 BROBE 36, B4 4R
%% KRR E 214 Masson £ &K I I/R 2 P IR R 4F 455 Sham 2070 2 ,Gin 20 P 09 IR JR 4F 4245 1/ R 4878 P 8%,
5% %R AL R 27 I/R 48 1L-6.1L-10, Bax . Bcl-2 Fa i@vﬁvmb[(n 24+7.07) % . (10.23£1. 63) % . (40. 35z
7.07) % . (24. 64£8.04) % |3 % T Sham 48[ (4.24+1.31)% . (3.77+0.91) % (2.35+0.87) % . (3.25+0.87) % |
(P<0.05) ,Gin #8 11-6 . Bax At @42[ (10.23£0.71)% . (6. 71x1.41) % | 4&F I/R 28 ( P<0.05) ,1L-10 Bcl-2 A
PR (32.248. 16) %, (48.40+7.07)% 139 & T I/R 28 (P<0.05) ; 5 Sham 2848k /R 28 K K N H LA 48 F
Bax Bel-2, Akt . Smad mRNA & i K-F35 L (P<0. 05),5 /R 20145, Gin £8 Bax #= Smad mRNA & & /K -F BA%
(P<0.05) ,Bcl-2 #= Akt & & 48 5 49 mRNA &k K-F L (P<0. 05) ;5 Sham 22483k I/R LA K R 2a s
Akt.Smad Bax Bcl-2 & & &k KF EE(P<0. 05), 5 I/R 4%, Gin 2K R DR LR F Akt #= Bel-2 & & &
K KF B E EA(P<0. 05),Smad #= Bax & & £ & K-F R HFBEAL(P<0.05) , 458 44k EddEY RAAL
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Abstract: Objective To explore the effect of Ginkgodamol preconditioning on small intestine ischemia-reperfu-
sion injury in rats and its related mechanism. Methods A rat small intestine ischemia-reperfusion injury model was
simulated by ligating superior mesenteric artery. According to the random number table,36 Wistar rats were randomly
divided into normal group ( Sham group) ,small intestine ischemia-reperfusion model group (I/R group) and Ginkgo-
damol intervention group ( Gin group) ,with 12 rats in each group. Seven days before modeling,the Ginkgodamol ( Gin)
group was injected intraperitoneally at a dosage of 3. 6ml./1000g once a day for seven days, while the Sham group and
I/R group were injected with the same dose of normal saline. HEmatoxylin-eosin (HE) staining was used to observe the
cell state, while Sirius red staining and Masson staining were used to observe the collagen fibers. The contents of
superoxide dismutase (SOD) and malondialdehyde ( MDA) in serum were detected by blood biochemistry. Immunohisto-
chemistry was used to detect the protein expression changes of interleukin-6(1L-6) ,interleukin-10( IL.-10) , Bel- related
X protein (Bax) and B-cell lymphoma/leukemia -2( Bcl-2) in small intestine. The mRNA expression levels of Bax and
Bel-2 were detected by polymerase chain reaction (PCR). Western blot was used to detect the protein expression levels
of Smad,Bcl-2 and Bax in small intestine. Results Compared with Sham group,the SOD activity (125.34+59.58)u/L
in I/R group decreased ( P<0.05) ,and the MDA content (6.24+0.73)u/L increased ( P<0.05). Compared with I/R
group ,SOD activity (262.62+22.57)u/L in small intestine of Gin group was increased (P<0.05) ,while MDA content
(2.88+0.74) u/L was decreased (P<0.05). The results of HE staining showed that the intestinal mucosal structure in
Sham group was normal, and the villi were intact. In I/R group,a large number of exposed villi were seen,and the villi
were edema, shedding and damaged seriously, and inflammatory cells infiltrated. In Gin group, the structural damage of
intestinal villi was light, and the mucosal edema and shedding were slight, and the damage was light. Sirius red and
Masson staining showed that collagen fibers in I/R group were significantly more than those in Sham group,and collagen
fibers in Gin group were less than those in I/R group. Immunohistochemical results showed that the positive areas of
IL-6,1L-10, Bax and Bel-2 in I/R group [ (32.24+7.07)%, (10.23+1.63)%, (40.35+7.07)% and (24.64+
8.04)% | were higher than those in Sham group [ (4.24+1.31)%,(3.77+0.91)%, (2.35+0.87)%, (3.25+
0.87)% ] (P<0.05). The positive areas of IL.-6 and Bax in Gin group [ (10.23+0.71) % ,(6.71+1.41)% ] were lower
than those in I/R group. The results of PCR showed that compared with Sham group, the expression levels of Bax, Bcl-2,
Akt and Smad mRNA in small intestine of rats in I/R group were all up-regulated ( P<0.05) ,while compared with I/R
group, the expression levels of Bax and Smad mRNA in Gin group were down-regulated ( P<0.05) ,and the correspond-
ing mRNA expression levels of Bel-2 and Akt protein were up-regulated ( P<0. 05). Western blot showed that the expres-
sion levels of Akt,Smad,Bax and Bcl-2 protein in small intestine of rats in I/R group were up-regulated compared with
Sham group ( P<0.05). Compared with I/R group, the expression levels of Akt and Bel-2 protein in small intestine of
rats in Gin group were significantly increased ( P<0.05) ,while the expression levels of Smad and Bax protein were
significantly decreased ( P<0.05). Conclusion Ginkgodamol has protective effect on ischemia-reperfusion injury of
small intestine in rats by regulating antioxidant enzyme activity, reducing inflammatory responses, and inhibiting the
expression of apoptosis-related proteins.
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Wistar K B (200+20) g, BEMEYS AT, i 35 rE A
P S2 5 Bl A BR 2N wl B AL (1R AT UES SCXK ()
20190003) , AHIF 5 ™ 5 A 215 4 552 56 16 25 )
SEES T RV T R A B s W e 2 D S W b
(JNMC-2023-DW-166) .

KERIE N PRI IR 7d J5 K 36 R EREEHL A
34,53 9S2 Sham 4, I/R 4, Gin 4H, &4 12 2,
ARIET 7d Gin 404% 3. 6mL/kg 45 25 1 JEAT I 0
Bt — R, ESE 7d, Sham 41 I/R 2H 13 5455 &
AEFERIK , /R R HZEFL I R LSk 45min,
SRR, Sham 41K BN 32 M8 AT I F- AR 43
1B, AT I Bk E L.
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1.2.1 KR ORI BRI, RAT KRS E
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Imin, 2B F/KEE 1% ER BRGS0 4L 1min, 25 5
TIKELE, BT, Masson D & 2 4L 6min, 2B T
FKIGVE, BT, Masson E W12 4min, 73016 2 %
JRAHE R, BT J5 B 4% A Masson F ¥ 30s,
AT 1% VKBS RRIEEVE b, BEET 25, —H 2R 3 IR, 4
W ~2min, —HIRKA G, PSR RS R B
BEEEIE T, 2) RIRE L Yeta, Y)R ET KR
Bl (WA YR A R AR Y
Th, KEFKpUE, AR Y, LB FoKepik, —
FR2RRIE  rh PR I o Ao, R
H Tmage B AFIHEE Masson G €8 F1I KR B2 2L G (11
IR AR

1.2.5 AR 4 40 K Bl Bax  Bel-2  1L-6
IL-10 FEARIA NN ASY R A 3% i 4k
A .PBS EDTA #UEL TN 5%BSA £ A1k, 37°C
WEE W hn—4,4°C i3 1, PBS Pk, 0L 2Eh R
1gG,37°C ¥ &, PBS #hk, i i SABC (1 H 117
A TRARAR),37CHEE, PBS vhik, &,
IAREZY Wik, i Image J AT /NAH
2495 2 Ak Bax , Bel-2  IL-6  1L-10 & [ 33k BHPE
ARG,
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IRAEYIRHE A BRA E] L IL-6  BCL-2 W [ 1+ ffi
YITRARAF) | 4CHFE L%, TBST E¥E 3
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A IEE 1.5h, BB, FH Inage J A E &
IR BEAE
1.2.7 PCR £ Bax Bel-2 1 mRNA ik /K
FEHC RNA, B0 10min, A 75% £ B 700l 2
Ly, A EDPC 7K 30uL, % fi# RNA BE &, &1
RNA MR BE | S sk Ja AT RS FRLTK , 55 940t PCR
IR PCR 5955 W 1,

A1 BAR3NHAT

AR 55
Bel-2 i GGTGAACTGGGGGAGGATTG
T AGAGCGATGTTGTCCACCAG
B-actin L CCTCACTGTCCACCTTCCA
T GGGTGTAAAACGCAGCTCA
Bax L AGACACCTGAGCTGACCTTG
T AAGTTGCCATCAGCAAACAT
Akt L% AGTCCCCACTCAACAACTTCT
T RGAAGGTGCGCTCAATGACTG
Smad2 ki GTCTGCC TTCGGTATTCTGC
Tt GCTGCTCTTCTG GCTCAGTC
Smad3 L% AACAACCAGGA GTTCGCTGC
T GGACCTTGTCAAGCC ACTGC
GAPDH L AACGACCCCTTCATTGAC
T TCCACGACATACTCAGCAC

1.3 %it$rk

iz ] SPSS 26. 0 Ge it AT 5 b, B
FEXT 25 GG AT IE A R B0, IE AR T T i R
B wxs Fon, XFF 24 R AL, Sedb 1707 225
BT, #5705 22550, ISR ) LSD-¢ K36 HEAT PG L
FT AT R T2 Kb 1w tegg, DL P<
0.05 NZERA G L, i Graphpad Prism
8 BAHER,

2 #R

2.1 B KR DI SOD &A= MDA 4%
55 Sham UM LL, /R 4N A2 SOD 16 1
A (P<0.05) ,MDA %381 ( P<0.05) ;5 I/R
MM, Gin H/Nm A2 SOD I PR 6% (P <
0.05) ,MDA &AL (P<0.05), W32,
2.2 BRAKBDIHREBLLH
Sham 4/NAFIELE A IEH , 90 B2 %, /R 4
Al UL KRR O, G K il e 7 32 4™
I A RMEAMZE M S, Gin 41/N% 5% E 25 K9 1%
WS, ] LG B AR oK I R SO 7% |, 582
LT,

A2 FREAH SOD MDA & F s (n=12,xxs)

28 5] SOD #&H/(U-L™") MDA 4A%/(U-L")
Sham 22 309.73+7. 48 3.31%1. 11

/R 4 125. 34+59. 58" 6.24+0. 73"
Gin 8 262. 6222, 57" 2.88+0. 74*"

F 26.756 17.333

P <0. 001 <0. 001

72:%5 Sham 28483t ,°P<0.05; 5 I/R 4483k, P<0.05, SOD
A BACH HACHE MDA F =B

B 1 HE % &% 5WR(x100)

Sham ZH Masson 4 &/ 25 R 572 40 it /0 &
R 2T A (W5 0) 2 A, B R B 9. 36 +
L 71, UR UGB Lk 4004 It e B 2T 4
G NSRRI, 2 AR R AR S
Bl 34.58+4.07, 5 I/R dLAM L, Gin d/MNpFH IR

R A R A D R R AR SR /NS T S R AR
X HOAE ST R, £F AR R, IR A R BN
13.56+2. 68, £ F HA G124 X (P<0.05) (1 2) ,

Sham ZH RARPRET Y €070 B 0 21 €0 )1 S 41 4 15T
IR 2 A4 8l 12.69+3. 46, I/R 44 K&
LR AE DR, /N 9 E BB IS 1 B4,
JEE AL, BRI 29.91£2. 95, 5 /R
AL, Gin 4147 /b i 21 0 g JR 2 ik LR, /N B 46
EMOFERE R8s, A A LR B A T sl e, I R A8 FX
BN 15.23+1.59, 2R B A SIT¥E L (P<
0.05) (Kl 3),

7E:(a)Masson & (x100) 4R, (b)) RIRELEE
(XIOO) é’é‘:%o
B 2  Gin % I/R 31 A2 a9 N m a8 AR B 097 h
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2.3 X4 KR Bax Bel-2 10-6 1L-10 & ik K-F
Sham #1JC W i FHPESS R, Bax & R IE AW
S BHPE T FR 5 HE (2.35£0.87) % ; 5 Sham #H #
Ho L, 1/R2H 52 B0 K i ARURR 85 (6, Bax £ F1 3R a5 B i
(P<0.05) , FHPEm ALY He (40.35+7.07) % ; Gin 41
R AR VR 46 i), Bax B AR A D
EIRAL(P<0.05) , FHEETE AL 5 e (6. 7T1£1.41) %,
Sham 2 JCHH i BHPAEZE 5, Bel-2 2 1 3Rk A
B BHPE AL H(3.25+0. 87) % I/R AH AR EE (4
T FRAS Sham 245 BT AN, Bel-2 26 A4 BT ik (P<
0.05) , FHETE AR 5 1L (24. 64+8. 04) % ; Gin 445
WO UL /R A BTN, Bel-2 8 13835 2
Hhn(P<0.05) , FEAEETAR 5 LE (48. 40+7. 07) %,
Sham ZHJGHH & PHP: 45 5 1L-6 25 £k A1
B OBHPE AL Y B (4.24£1.31) % ; 5 Sham 4H A
I, /R A R FRAR B TL-6 2R i 5 3Rk (P
<0.05) , FHPE AR G FE (32.24+7.07) % ; Gin A%
(O AL I/R 2H 10 R, TL-6 2 11 3R08 1 35
f(P<0.05) , FHPEmFL A H(10. 23+0. 71) %,
Sham 21 JC W] BHPEZS SR IL-10 2 1 R A R
S BHPE T AR 5 B (3.77£0.91) % ; 55 Sham 41 #H
I, /R AP AR B o i AR 22 1L-10 2R 3Rk (P<
0.05) , AMETAL 5 1 (10. 23+1. 63) % ; Gin 4 F5 %
B /R 48 E 8, 1L-10 3 [ & A KF 8
FT (P <0.05), FHMEm AL A (32.24 +
8.16)% ., WK 3,
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Bax

Bcl-2

IL-6

IL-10

B3 Gin & I/R 5128 DM HER % %R T 1L-6.1L-10
F2 78 = B F Bax Bel-2 & @ K-F 45357 (x100)

2.4 B4 KZ D Akt Smad ., Bax #= Bel-2 & &

F kK

5 Sham AH L, /R 4K BN AL Ak
1 Smad 2 4 FAKTF L (P<0.05), 5 /R 4l
HeAE, Gin ALK BUMAA L Akt 8 (1 &K KCOF &
Z LI (P<0.05) , Smad & [ 3£ ik K i 2 A
(P<0.05)

5 Sham A Lt, I/R 40K EU/N#H A LU Bax
HEHFRBKF I (P<0.05) ,Bel-2 [ FEikKF
LI (P<0.05), 5 I/R d %, Gin K E/Mg
L Bax 5 R IEKFFEAK(P<0.05) ,Bel-2 4
kK FiR(P<0.05) . WLE 4,

Sham I/R Gin
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Bl-2 | |
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F=1199 P<0.001 N F=2033 P <0.001 s F=843.3 P<0.05 5 F=29.60 P <0.05
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E:(a) DML Western blot Z5R . (b) D Akt,
(¢)d B Smad, (d) > Bax, (e) I Bel-2, 5 Sham
saAg3k "P<0.05, 5 I/R 2848k ,"P<0. 05,

B 4 Gin 5T I/R 314265 4842 Akt Smad Bax Bel-2
A E SR
2.5 BAKFE M Akt Smad Bax #= Bel-2 mRNA
FakKF

L5 Sham HAHEL, /R 4K E/M#HAH 2 A Bax
mRNA % /KF i (P<0.05) ,Bel-2 mRNA %35
K R (P<0.05) , Akt mRNA k7K | ( P<
0.05) ,Smad mRNA Fik/KF L (P<0.05), 5
/R 4HIHE#, Gin 4H Bax mRNA 2235 K F MK (P<
0.05) ,Bcl-2 mRNA Fik/KF- _LiH (P<0.05) , Akt
mRNA FiE/KF i (P<0.05) ,Smad mRNA ik
IKEFEAR (P<0.05) . WA 5,
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F=243.8 P <0.0001 F=90.81 P<0.001
a

~
o
=

e g
=

Bcl-2 mRNAZR ik 7k 5F
Akt mRNA 3% iX 7K F
=
Smad mRNA % i% 7k
=
=

0 00 00
$ &
& F ‘;\;9

‘;f@ \\“@ Q;\é&

7 :(a) I Bax, (b)J # Bel-2, (c) A Akt, (d)
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0.05,
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TSR R R T A A AR T
ARSI EE R B R, /N W S - S N AL
MDA F 342 SOD IE YRR ; MR A 14 2 Tl b 2
A BR S5 R AR AL, X B R AR A S B/ TIRI
FI RS E FH 5 0805 A PN 4804k 1 0K A 26, TIRI
FIAILHIA B HE 2 M T Rk, th TR AR 3O
N AR AT N EE 2R VR R, R R PP BRI, 31X
e RAE R T — 0 5 5 IR R, AN
VORI 9 5 SNV A S5 100 - P8 A 47 v kR B o 3
[ BB, UG HETRER , T1L-6 E R EZ 1
RN TZ 5 RN, IL-10 WK N BA PR
VERR REH T ARSI 455 B oR  TIRL )G 1L-6
TR L MR AW S 1L-6 & &g/, 1L-
10 i £, ok 4 S 3% U AR A 3% 5 10 Ach 3 T 17 41
SRE I, FEAIR TIRT K BN AL 80 [ 4 4 B 7
VIS =R A A G T e LIl AN 7K G L=
T 5 3 ek 2 P 1 2R RS 4 R P . A /N i it O -
TR, T AL ZUEA, ATP 197 AR b IR
B /N it L 5 07 B R, 5 SR T AR )
FHOF AT T U BT EN AR 7 A K i A ]
BT A AL A, ST A 2R E S G RN
PRAE SN YA T AR 0l B, S S R T sk
WAL, BB R /N B L2 AT T
R Rl 4 ML AE T AR PR T2 1 Bax FIBLIA T
M Bel-2 HEW TR S @A h R EEZEMN
PEFET S ARSI B0 28 B B R 1 /N i (e ot - P
TE R AR K T AL B T 2 AR Bax BB AR
IR HE N Bel-2 B IR 35, X 3% B AR 1Ay 15 B 70 Ak
PRAT G AU T W B L 2R A, XN
LU R ER

R P3K/ Akt (55 IS5 T RIE
T AIAEAL I 3045 22 Fh 4 B 3% 310 o M 41 40
I -FEAE T HA R BRI AR 35 S
/NI - PR 3 A FH R A5 38 5k PI3K/ Ak 8 %
FRAEVE N AR DLARGE . PISK 895 Akt 3G 4L - W iR
677 p-Akt, p-Akt AT HH] NF-xB 975 £k, gl b 58
S i 22 k1Y PI3K 3@ it 45 {5 fdf Bax FI
Bax-2, FEAM A () 384 58 08 T 45 2o R bl JE 2 094
AW ARSI WoR 7E IR iR AR A i 5L



FrT BB 2025 4F 2 A4 48 45 1 ] T Jining Med Univ, February 2025, Vol. 48, No. 1 =25

Tk #RTHE N Ake B 1R GE, FEAR I 4 200 v
MDA 8 } 11-6 Bax £ HFRiE/KF, FE SOD i
PEF Bel-2 #5 [ZRIBIKF Bl Ma A 84, X
PR AT IR BEREAS S TIRT, HOPL ) 538 1 PI3K/
Akt 38 B R T 40 LA T AT G, AR IA BEXT PI3K/
Ak {7538 I 1 9 5 1 AT g2 L & ORI VR
MOCEEALI 2 — . PI3K/ Akt 755 3 3 75 4H Il 14 47
W G AT 2R A AT s R R AR
BRAT IR BLTAL PRSI N Ake BRI AR IR X AT fiE
WL fEIE PI3K BTG AL, FEI A Ak BEER AL , B0E T
UiE— R INBLIR T PRI 5 10 15 530 3,
il NF-xB BTG AL, 80 RAE R 1 2 1k, DL G
JATT Bax Al Bel-2 (4R 3K A0l 20 B 08 T, DI
B2 TIRL, BEAb, #3435 53004 7] g o 98 5 oAt 5
PI3K/ Akt {5530 B AH OG5 5 70 oL ok & 47
B2 R E R X — A R — P IRA S
TGF-B1/Smads {7 58 H 2 A NI 5 R 4E4L %
DI o6 19 5 5 0P Bk A K IH T Bl
( Transforming growth factor-B1, TGF-B1) J&— Ff &
B L 155 5 T4 7Y, Smad J& TGF-
B1 15 T E B ) NUFE(E T o TR N, 24k
AR AR Ji P 20 L A 5T ( ECMD) AR R il =2 7]
[ ASSEAiT | WUBCET 4 20 i 8 ™ A ECM )] 530
Y4 TGF-B1/Smads 1 B Al LI SR 1
ML E A AR fEVE ECM IR 315 SR
3 Wb TR 3 WLEF Ak 20 M 2 AL RGBT 2
FAEALIIE R 22 % B Smad2  Smad3 i
FIEREER . AR BIR R RS TAL
PRfE i 2% MK Smad2  Smad3 % kK, Bl @
] TGF-B1/Smads 15 5 % 538 [t ke 41 il £F 4
TR 18, DT 2 45 G /N £ e AL B PP AR
SRIN , A G e — 2 R BR M, 100, S
IAE SR T | Hegs R R s s T
AN W T — 22 G RIS 30E . K, BAR
AT TR IR B 25 Sl b e
ARG L ELA () 1 FH A S50 27 ML 1 R o 4
B, T B R S IR A O TR W2 5ok it — 2 48
TN BEAR, S OISR T AR A TR BETIAL B R4
YRR, W F AR TIRT & A J5 B3R T7 ROR DA K 5
25506 G o FH ) AE B IR A8 A R itt— 20
25 TR B A K S VR S R 3 R PI3KS
Akt {5538 B RS R BUMLTE MDA 25 i /M 414t

H1L-6  Bax & [ #&E K, FHE 1L7E SOD i #4 F1
/NS Bel-2 8 P F ik K, DT X 0 L 8 T
FVR AL I S5 22 Fh AN TS o AR R TE R, Ak,
AR B SHRGA rT T 42 F 1 Smad2 | Smad3 £
FIRIK-, ] TGF-B/Smads 15538 B, 3 177 40 1
INGEFYEAL, BRI IR B AL BRAE R —FP A SN IR
97 B, O /N SRl 599 1 T A AR FH AL Ff E
— P HE,
H BN R TAEEA ARG EA R R,

S Xk

[1] Liu XM, Chen QH,Hu Q,et al. Dexmedetomidine protects intes-
tinal ischemia-reperfusion injury via inhibiting p38 MAPK cas-
cades[ J]. Exp Mol Pathol,2020,115:104444. DOI; 10. 1016/].
yexmp. 2020. 104444.

[2] Blikslager AT, Moeser AJ,Gookin JL,et al. Restoration of barrier
function in injured intestinal mucosa[ J]. Physiol Rev,2007,87
(2) :545-564. DOI; 10. 1152/ physrev. 00012. 2006.

[3] Colgan SP,Taylor CT. Hypoxia;an alarm signal during intestinal
inflammation[ J]. Nat Rev Gastroenterol Hepatol,2010,7(5):
281-287. DOI; 10. 1038/ nrgastro. 2010. 39.

[4] Hatoum OA,Binion DG, Otterson MF, et al. Acquired microvas-
cular dysfunction in inflammatory bowel disease :loss of nitric ox-
ide-mediated vasodilation[ J ]. Gastroenterology,2003,125(1) :
58-69. DOI; 10. 1016/50016-5085( 03 ) 00699-1.

[5] Oldenburg WA, Lau LL, Rodenberg TJ, et al. Acute mesenteric
ischemia:a clinical review [ J]. Arch Intern Med, 2004, 164
(10) ;:1054-1062. DOI; 10. 1001/ archinte. 164. 10. 1054.

[6] Wu HH, Huang CC, Chang CP, et al. Heat shock protein 70
(HSP70) reduces hepatic inflammatory and oxidative damage in
a rat model of liver ischemia/reperfusion injury with hyperbaric
oxygen preconditioning [ J |. Med Sci Monit, 2018, 24 8096-
8104. DOI; 10. 12659/MSM. 911641.

[7] Kimura M, Yokoyama A, Higuchi S. Aldehyde dehydrogenase-2
as a therapeutic target[ J]. Expert Opin Ther Targets, 2019, 23
(11) :955-966. DOI; 10. 1080/14728222. 2019. 1690454.

[8] Schoenberg MH,Beger HG. Reperfusion injury after intestinal is-
chemia[ J]. Crit Care Med, 1993,21(9) :1376-1386. DOI; 10.
1097,/00003246-199309000-00023.

[9] Takagi H, Mizuno Y, Yamamoto H, et al. Effects of telmisartan
therapy on interleukin-6 and tumor necrosis factor-alpha levels:a
meta-analysis of randomized controlled trials[ J]. Hypertens Res,
2013,36(4) :368-373. DOI . 10. 1038/hr. 2012. 196.

[10] Kazi A,Sun J,Doi K,et al. The BH3 alpha-helical mimic BH3-
M6 disrupts Bel-X (L), Bel-2,and MCL-1 protein-protein inter-
actions with Bax, Bak, Bad, or Bim and induces apoptosis in a
Bax- and Bim-dependent manner[ J]. J Biol Chem, 2011, 286
(11):9382-9392. DOI: 10. 1074/jbec. M110. 203638.

[11] Chen LH,Hsu CY, Weng CF. Involvement of P53 and Bax/Bad



- 26 -

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Tr T BE2EBE 4R 2025 4F 2 A5 48 555 1 #]  J Jining Med Univ, February 2025, Vol. 48, No. 1

triggering apoptosis in thioacetamide-induced hepatic epithelial
cells[ J]. World J Gastroenterol, 2006, 12 ( 32) : 5175-5181.
DOLI:10. 3748/ wjg. v12.132. 5175.

Yan W, Samson M, Jégou B, et al. Bel-w forms complexes with
Bax and Bak, and elevated ratios of Bax/Bel-w and Bak/Bel-w
correspond to spermatogonial and spermatocyte apoptosis in the
testis[ J ]. Mol Endocrinol, 2000, 14 (5) : 682-699. DOI: 10.
1210/mend. 14. 5. 0443.

Subbarayan S, Subramanian S, Senthil Kumar N. Recombinant
pierisin-5 induces apoptosis and differential expression of Bel-2,
Bax, and p53 in human cancer cells[ J]. DNA Cell Biol ,2019,38
(8) :773-785. DOI; 10. 1089/ dna. 2018. 4520.

Adams JM, Cory S. The Bel-2 apoptotic switch in cancer develop-
ment and therapy[ J]. Oncogene,2007,26(9) :1324-1337. DOI;
10. 1038/sj. onc. 1210220.

Li X,Huang Q,Wang M, et al. Compound K inhibits autophagy-
mediated apoptosis through activation of the PI3K-Akt signaling
pathway thus protecting against ischemia/reperfusion injury[ J ].
Cell Physiol Biochem,2018,47(6) :2589-2601. DOI: 10. 1159/
000491655.

Huang CY ,Hsiao JK,Lu YZ, et al. Anti-apoptotic PI3K/ Akt sig-
naling by sodium/glucose transporter 1 reduces epithelial barrier
damage and bacterial translocation in intestinal ischemia[ J]. Lab
Invest,2011,91 (2) :294-309. DOI: 10. 1038/labinvest. 2010.
177.

Li TF,Ma J,Han XW,et al. Chrysin ameliorates cerebral ische-
mia/reperfusion (I/R) injury in rats by regulating the PI3K/
Akt/mTOR pathway [ J]. Neurochem Int, 2019, 129 104496.
DOI: 10. 1016/j. neuint. 2019. 104496.

Feng C,Wan H,Zhang Y, et al. Neuroprotective effect of danhong

injection on cerebral ischemia-reperfusion injury in rats by activa-

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

tion of the PI3K-Akt pathway[ J]. Front Pharmacol, 2020, 11
298. DOI; 10. 3389/ fphar. 2020. 00298.
Qin W, Cao L, Massey Y. Role of PI3K/Akt signaling pathway
in cardiac fibrosis[ J]. Mol Cell Biochem,2021,476( 11) :4045-
4059. DOI; 10. 1007/511010-021-04219-w.
Xiao Y,Ye J,Zhou Y,et al. Baicalin inhibits pressure overload-
induced cardiac fibrosis through regulating AMPK/TGF-B/Smads
signaling pathway[ J]. Arch Biochem Biophys,2018,640:37-46.
DOI:;10. 1016/j. abb. 2018. 01. 006.
Meng XM, Nikolic-Paterson DJ,Lan HY. TGF-B:the master reg-
ulator of fibrosis[ J ]. Nat Rev Nephrol,2016,12(6) ;325-338.
DOLI:10. 1038/nrneph. 2016. 48.
Eickelberg O. Endless healing: TGF-beta, SMADs, and fibrosis
[J]. FEBS Lett,2001,506 (1) :11-14. DOI; 10. 1016/s0014-
5793(01)02875-7.
Kawabata M, Imamura T, Inoue H,et al. Intracellular signaling of
the TGF-beta superfamily by Smad proteins[ J]. Ann N Y Acad
Sci, 1999, 886: 73-82. DOI: 10. 1111/]. 1749-6632. 1999.
tb09402. x.
Kim KK, Sheppard D, Chapman HA. TGF-B1 signaling and tissue
fibrosis[ J ]. Cold Spring Harb Perspect Biol, 2018, 10 (4):
a022293. DOI: 10. 1101/ cshperspect. a022293.
Frangogiannis NG. Cardiac fibrosis [ J]. Cardiovasc Res, 2021,
117(6) :1450-1488. DOI; 10. 1093/ cvr/ cvaa324.
Ong CH, Tham CL, Harith HH, et al. TGF-B-induced fibrosis: a
review on the underlying mechanism and potential therapeutic
strategies[ J ]. Eur J Pharmacol, 2021, 911 174510. DOI; 10.
1016/j. ejphar. 2021. 174510.

(WHEH  2023-05-29)

(EXHE: ARE)



