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ABSTRACT Objective: To study the protective effect of tangerine on cerebral infarction ischemia reperfusion in rats and its
mechanism. Methods: 90 male Wistar rats were randomly divided into blank control group, sham operation group, model group,
low-dose group, middle-dose group and high-dose group according to the random number table method, with 15 rats in each group. No
treatment was given to the blank control group. The model group, the low-dose group, the middle-dose group and the high-dose group all
constructed the cerebral infarction ischemia-reperfusion model by using the Long line embolization method. The sham operation group
performed the same operation as the model group except that the tetter was not inserted. After modeling, 10 mL/ (kg-d) of normal saline
was given to the blank control group, the sham operation group and the model group, and 10 mL/ (kg-d), 15 mL/ (kg-d), and 20 mL/
(kg -d) of tangerine were given to the low-dose group, the middle-dose group and the high-dose group, respectively. The infarct area,
apoptosis rate of nerve cells, hypoxia-inducible factor-1a. (HIF-1ar), vascular endothelial growth factor (VEGF), inflammatory cytokines
levels, B-cell CLL/lymphoma 2 (Bcl-2), Bcl-2 Assaciated X protein (Bax) and Cystein-asparate protease 3 (caspase-3) expression were
compared in each group. Results: The infarct area, apoptosis rate of nerve cells and mRNA levels of HIF-1a, Tumor necrosis factor-a
(TNF-o), Interleukin-18 (IL-1B), Bax and caspase-3 in model group, low-dose group, medium-dose group and high-dose group were all
higher than those in blank control group and sham operation group. Low dose group, medium dose group and high dose group were
lower than model group, the decrease was dose-dependent (all P < 0.05). The mRNA levels of VEGF and Bcl-2 in model group,
low-dose group, medium-dose group and high-dose group were lower than those in blank control group and sham operation group. Low
dose group, medium dose group and high dose group were higher than model group, the decrease was dose-dependent (all P<0.05). The
infarct area and nerve cell apoptosis rate in sham group were higher than those in blank control group (all P<0.05). Conclusion:

Tangerine has a significant protective effect on cerebral infarction ischemia reperfusion rats, and its main mechanism may be related to
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the regulation of the expression of HIF-1a, VEGF, inflammatory cytokines and apoptosis-related genes.
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Sigma 23wl 5 A Ui B A AZ T R B B Bl A T 1Y R v AR iR v
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N F -1BUL-B) AT, B E ™ i He Rl G vl I 5 AT
1.7 KRR EERERESEH KM (RT-PCR )%
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% 1 Bel-2,Bax & Caspase-3 5| ¥ 51 IR MR E K R F=#K &

Table 1 Primer sequences, annealing temperature and reaction product length of Bel-2, Bax and caspase-3

Annealing temperature ~ Reaction product

Gene Primer sequences (C) length(bp)
Bel-2 Upstream primer 5'-CTGGTGGACAACATCGA-3' 55 123
Downstream primer 5'-GGAGAAATCAAACAGAGGC-3'
Bax Upstream primer 5-CTGAGGCGCTCCAGGCACCA-3, 56 510
Downstream primer 5-CTCTTAATGTCACGCGATTTC-3'
Caspase-3 Upstream primer 5-TCCACGAGCAGAGTCAAA-3' 55 208

Downstream primer

5'-TTCAACAAGCCAACCAAG-3'

*®2 HEHEARABEFEERAI L (v2s)

Table 2 Comparison of infarct size of rats in each group( xs )

Groups n Infarct area(%)
Blank control group 7 0.00+0.00
Sham operation group 7 1.21+0.25%
Model group 7 28.01+1.55%
Low-dose group 7 20.83+1.44%®
Middle-dose group 7 16.38+1.39%
High-dose group 7 12.82+1.30%*4
F value - 5.935
P value - 0.000

Note:*a,b,c,d was compared with the blank control group, sham operation group, model group, low-dose group, and middle-dose group respectively.

R 3 BEHKXRWZMHAE T EIFLE (vss)

Table 3 Comparison of apoptosis rate of nerve cells of rats in each group(xzs )

Groups n Apoptosis rate of nerve cells(%)
Blank control group 8 0.43+0.12
Sham operation group 8 1.41+0.38*
Model group 8 41.72+3.19%*
Low-dose group 8 28.17+£2.49%®
Middle-dose group 8 24.83+2.59%
High-dose group 8 20.01+£2.08*4
F value - 13.045
P value - 0.000

Note: *a,b,c,d was compared with the blank control group, sham operation group, model group, low-dose group, and middle-dose group respectively.

FARH; ALK EA R R =R = AR HIF-1o KT
FETIZ T VEGF 7K i3 FAR R ; 35500 54 HIF-1a KPR
ik, A, i VEGF K& AR, PREA; fiEa
HIF-1o KPR TARHI R, T VEGF AKFm TR R4 (1
P<0.05), 1.3 4.
23 £LAKR TNF-o IL-1B /K FE3TEE

AL AR PRI EA SRR A A TNF-o IL-18 7K
SERE TR T AR ZS (0 B TR bl 2] s
AN TNF-o IL-18 AP TR ; @57 S 240 TNF-o IL-1B
AL FAR P2 Hp Rl 4] TNF-o IL-18 /K AT

A (# P<0.05), L 5,
2.4 FHKR Bel-2.Bax J caspase-3 mRNA Itk

BRI I E | m A E A R TFAR4LE Bel-2 mRNA 2
BT %, T Bax mRNA caspase-3 mRNA 2% 8 T [
e, HA AN 25 R IA G228 L (3 P<0.05), AfRFAR
ZHAIZS N IR L3R =g ARx) H 2z R g 2E i (3 P>
0.05)., W6,

3 Wig
AR A L FEE D AL 0052 B e 9 A T PR, i
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Fig.1 Diagram of rat nerve cell apoptosis

Note: A: blank control group,B:sham operation group, C: model group, D: low-dose group, E: middle-dose group, F: high-dose group.

& 4 HAKRR HIF-1a, VEGF 7K EXFEE (x5 )
Table 4 Comparison of HIF-1a and VEGF levels of rats in each group(xs )

Groups n HIF-1a(pg/mL) VEGF(pg/mL)
Blank control group 15 29.44+2.61 26.10+1.45
Sham operation group 15 30.31+2.59 26.72+1.68
Model group 15 80.22+5.39* 11.32+1.06%
Low-dose group 15 60.34+£4.72%® 15.77£1.32%®
Middle-dose group 15 51.55+4.34 % 17.48+1.45%
High-dose group 15 42,8343, 1 7%wd 20.37+1.48%Md
F value - 8.755 6.385
P value - 0.000 0.000

Note: *a,b,c,d was compared with the blank control group, sham operation group, model group, low-dose group, and middle-dose group respectively.

5 BAKRR TNF-a IL-18 7K FIFEE (x5 )
Table 5 Comparison of TNF-« and IL-1 levels of rats in each group( xzs )

Groups n TNF-a(ng/mL) IL-18(ng/mL)
Blank control group 15 4.01x1.12 1.04+0.12
Sham operation group 15 5.66+1.44 1.36+0.14
Model group 15 51.38+6.14** 23.1243.54%*
Low-dose group 15 26.36£3.59*® 10.33+2.05%®
Middle-dose group 15 20.48+3.09%® 7.48+1.87%be
High-dose group 15 14.82+2.26%4 5.3241.55%0d
F value - 25.183 9.485
P value - 0.000 0.000

Note: *a,b,c,d was compared with the blank control group, sham operation group, model group, low-dose group, and middle-dose group respectively.

UTAFSRAR ST AW TR | A 22 1) 22385 S BRI B A
KB B L -0 T 153 058 DOAR DG, e TNF-ou IL-18 B2 [ if

RTFEAN E s A HIF- o ML PIAR Y B9 FAZ G % A
5 XA i T LA R AR A IO, T VEGE J& T

Wi R L) 32 FHLASPAS MR SEAE 2 AR B RO, R — € I A B A R P, A Bt P T 4530 o A o T 4 44
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&R 6 B4R Bel-2.Bax & caspase-3 mRNA XFEE (x5 )
Table 6 Comparison of Bel-2, Bax and caspase-3 mRNA in each group of rats( x=s )

Groups n Bcl-2 mRNA Bax mRNA caspase-3 mRNA
Blank control group 8 0.50+0.07 0.22+0.04 0.11+0.01
Sham operation group 8 0.46+0.06 0.24+0.03 0.12+0.01
Model group 8 0.12+0.02** 0.64+0.08** 0.51+0.03**
Low-dose group 8 0.25+0.03** 0.51£0.05%* 0.40+0.02%*®
Middle-dose group 8 0.29+0.04 2 0.43£0.03 % 0.30+0.02**
High-dose group 8 0.3420.04 0.33+0.04*4 0.2420.01 %4
F value - 5.973 7.674 5.104
Pvalue - 0.000 0.000 0.002

Note: *a,b,c,d was compared with the blank control group, sham operation group, model group, low-dose group, and middle-dose group respectively.
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VR B 22 LAY E AL, i > PG PRI FHAR HERI AR
AL I ST 2SRRI, 1Bk B 2T A 5508 M ki
FEBCAF 1P I BB L T AR LA S A A TR, HAZAL
S B AR AR, X R B TR B 3 BT B b2
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