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ABSTRACT Objective: To investigate the interrelation ship between thedynamic changes of of VEGF and neuronal apoptosis after
n=>5):
controls group, sham-operation group cerebral ischemia for 30 min and reperfusion for 12 hour( I/R12h group) 1day(I/R1d group) 3 day
(I/R3d group) 5 day( I/R5d group) 7 day( I/R7d group), and 14day( /R14d group). By using ELISA method the VEGF were measured

Cerebral Ischemic Reperfusion in SD Rats. Methods: A total of forty SD rats were randomly divided into eight different groups

the apoptosis of neurons was examined by TUNEL. Results: The expression of VEGF has a negative correlation P<0.05) with neurons

apoptosis reperfusion for 12hour lday 3 day S5day 7day and 14day after Cerebral Ischemic Reperfusion. Conclusions: VEGF mediated

by cerebral ischemia inhibits the apoptosis of neurons in rats after cerebral ischemic reperfusion.
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Table 1 Changes of the VEGF expression and percent of TUNEL-positve cells after ischemic-reperfusion(n=5, x+ s)

Group VEGF(pg/m1) F value P value Apoptotic nerve % F value P value
Control 48.4+ 1.74 *EKG06 **%0.00006 2.9+ 0.74 0.68 0.43
Shamoperation 49.8+ 2.39 *95.5 *0.0003 3.3+ 0.83 196 #0.00057
I/R12h group 65.8+ 2.77 **141 **0.0006 3.5+ 0.58 **2.15 **0.18
I/R1d group 66.6% 3.65 **101 **0.0005 22.6x 2.97 **207 **0.0005
I/R3d group 78.4% 2.7 **436 **0.00009 20.8+ 2.49 **237 **0.0004
I/R5d group 80.2+ 5.8 **138 **0.0007 16% 4.00 #5.19 #0.052
I/R7d group 85.2+ 2.59 505 0.00008 13.1% 2.19 27 #0.01
I/R14d group 772+ 327 ***18.4 **%0.003 7.2+ 1.48 110 #0.0008

*:Compared with I/R12h group **:compared with control group ***:compared withl/R7d group

#Compared with shamoperationgroup *:compared withl/R3d group “:compared withl/R1d group
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Fig.2 The correlation of VEGF level in serum and cells apoptosis of I/R1d
group (r =-0.943,P=0.016)
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Fig.3 The correlation of VEGF level in serum and cells apoptosis of I/R3d
group (r =-0.951,P=0.013)
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Fig.4 The correlation of VEGF level in serum and cells apoptosis of I/R5d
group (r =-0.926,P=0.024)

percent of TUNEL -positve cells
1 By ?
H
6
3
4
3
3 .
f
0’ a
8
8 8 8 8 8 8 8 8 8 8

5 I/R7d  VEGF (r=-0.952,P=0.012)
Fig.5 The correlation of VEGF level in serum and cells apoptosis of I/R7d
group (r =-0.952,P=0.012)
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Fig.6 The correlation of VEGF level in serum and cells apoptosis of

I/R14d group (r =-0.938,P=0.018)

3
VEGF
: VEGF 3 e
VEGF
VEGF N
VEGF P>0.05
VEGF 12h
P<<0.05 7d 14d 7d
P<<0.05
VEGF VEGF
VEGF
VEGF
VEGF
P>0.05 12h
N P>
0.05 1d
P<<0.05
Abbatea ™
. -la(HIF-1q) ,
HIF-1a VEGF
> VEGF
VEGF



-+ 1850 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol1ll NO.10 MAY.2011

12h.1d.3 d. 5d.

7d  14d VEGF
(P<<0.05) VEGF
, VEGF
no-i3)
VEGF 12 h
12h
P>0.05
1
P<<0.05 , VEGF
VEGF
1 N
VEGF VEGF
VEGF
. VEGF N
References

[1] Obrenovitch TP. Molecular ohysiology of preconditioning-Induced br-
ain to lerance to ischemia[J]. Physiol Rev, 2008, 88(1): 211-247

[2] , , o

[J]. ,2008,10, 29(5):422-423

Zhang Rong-yuan,Zhang Hong-wei,Shang ai-jia.Development of the
middle cerebralartery occlusion model and behavioral assessment imp-
rovement [J].Academic Journal of PLA Postgraduate Medical School,
2008,10, 29(5):422-423

[3] TIYYAGURA S R, HNNEY S P. Left ventrieular remodelingafter

myocardial infarction:past,present,and future [J].MtSinai J Med,2006
(6):840-851

[4] Rosenstein JM, Mani N, Khaibulina A, et al. Neurotrophic effects of

[}

vascular endothelial growth factor on organo typic cortical explants
and primary cortical neuron. Neurosci, 2003, 23(25): 11036-11044
[5] , ,
[J]. ,2008,24(7):537-539
Dai Rui,Zeng Qiu-tang,Wu Hui-wen.Fasudil protects the myocardium
in rats with acute myocardial infarction [J]. Journal of Clinical
Cardiology,2008,24(7):537-539

[6] SunY, Jin K, Xie L, et al. VEGF-induced neuroprotection, neurogene-

—_

sis, and angiogenesis after focal cerebral ischemia. J Clin Invest, 2003,
111(12): 1843-1851

[7] Abbatea A, Salloum F N, Vecll E, et al. Anakinra,a recombinant huma-

—

n interleukin 1 receptor antagonist, inhil | bits apoptosisin experimental
acute myocardial infarction[J]. Circulation, 2008,117(20):2670-2683
[8

=

Manoonkitiwongsa PS, Schultz RL, McCreery DB, et al. Neuroprotec-
tion of ischemic brain by vascular endothelial growth factor is critical-
ly dependent on proper dosage and may be compromised by angiogen-
esis[J]-J Cereb Blood Flow Metab, 2004, 24(6): 693-702

Tisdall MM, Smith M. Cerebral microdialysis: research technique or
clinical tool[J]. Br J of Anaesthesia,2006,97(1):18-25

[10] Hillered L, Vespa PM, Hovda DA. Translational neurochemical

[9

—

research in acute human brain injury: the current status and potential
future for cerebral microdialysis[J]. J Neurotrauma,2005, 22(1):3-41
[11] Singhal A, Baker AJ, Hare GMT, et al. Association between cerebrC-
Spinal fluid interleukin-6 concentrations and outcome after severe
human traumatic brain injury[J]. J Neurotrauma ,2002,19(8): 929-937
[12] Kalabilikis P, Papazoglou K, Gouriotis D, et al. Correlation between
serum IL-6 and CRP levels and severity of head injury in children[J].
Intensive Care Med, 1999,25(3): 288-292
[13] Hattori K, Lee H, Hum PD, et al. Cognitive deficits after focal cerebr -
al ischemia in mice[J]. Stroke, 2000, 31 : 1939-1944

1846
[12] Togel F, Weiss K, Yang Y, et al. Vasculotropic, paracrine actions of

infused mesenchymal stem cells are important to the recovery from
acute kidney injury [J]. Am. J. Physiol. Renal Physiol, 2007, 292:
F1626-1635

[13] Coulam CB, Adamson SC, Annegers JF. Incidence of premature Ov-
arian failure[J].Obstet Gynecol, 1986, 67:604-606

[14] Kalantaridou SN, Davis SR and Nelson LM. Premature ovarian failu-
re[J]. Endocrinol Metab Clin North Am, 1998, 27,989-1006

[15] Taylor AE. Systemic adversities of ovarian failure [J]. Soc Gynecol
Investig, 2001, 8,S7-S9

[16] Groff A A, Covington S N, Halverson L R, et al. As sessing the
emotional needs of women with spontaneous premature ovarian
failure[J].Fertil Steril, 2005, 83(6):1734-1741

[17] Compston JE. Sex steroids and bone [J]. Physiol Rev, 2001, 81:
419-447

[18] Zandi PP, Carlson MC, Plassman BL, et al. Hormone replacement
therapy and incidence of Alzheimer’s disease in older women: the

Cache County Study[J]. JAMA, 2002, 288:2123-2129

[19] LiuY, Ding J, Bush TL, et al. Relative androgen excess and increased
cardiovascular risk after menopause: a hypothesized relation[J]. Am J
Epidemiol 2001, 154:489-494

[20] Ovarian cancer. Atlanta: American Cancer Society, 2006 (http:
//documents.cancer.org/114.00/114.00.pdf)

[21] Dawn B, Bolli R. Adult bone marow-derived cells: regenerative
potential, plasticity, and tissue commitment [J]. Basic Res Cardiol,
2005,100:494-503

[22] Zangi L, Margalit R, Reich ZS, et al. Direct imaging of immune rejec-
tion and memory induction by allogeneic mesenchymal stromal cells
[J]. Stem Cells, 2009,27(11):2865-2874

[23] Anonymous. 4-Vinylcyclohexene [J]. IARC Monogr Eval Carcinog
Risks Hum, 1994, 60:347-359

[24] Chan K, Lu R, Chang JC, et al. NRF2, a member of the NFE2 family
of transcription factors, is not essential for murine erythropoiesis,
growth, and development [J]. Proc Natl Acad Sci USA,1996,93:
13943-13948



