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ABSTRACT
BACKGROUND AND OBJECTIVE: Reperfusion following brain ischemia is associated with releasing of different
substances influencing the cerebrovascular diameter, which can alter cerebrovascular autoregulation as a homeostasis
mechanism of brain blood flow. The present study was considered to evaluate the effect of transient focal cerebral
ischemia on the brain blood flow autoregulation during early phase of reperfusion
METHODS: The experiment was performed on 12 rats that divided into two groups; sham and ischemic groups, n=6
for each group. In ischemic group, transient focal cerebral ischemia was induced with 60 min middle cerebral artery
occlusion (MCAO) followed by 12 hr reperfusion. Regional cerebral blood flow (rCBF) was continuously recorded
during experiment and lesion volume of right hemisphere was determined by tri-phenyl tetrazolium chloride (TTC)
staining method 12 hr after termination of MCAQ. Autoregulation of ischemic region was measured 30 min after
beginning of reperfusion by transient increasing of blood pressure (intravenous injection of phenylephrine 0.01 g in10
mL saline with increasing 0.1pg/min) and simultaneous recording of rCBF in ischemic region.
FINDINGS: The means of cerebral blood flow in the ischemic regions was reduced by 80% in ischemic group
compared with sham. Also ischemia/reperfusion induced infarction in a large area of right hemisphere in ischemic
group (32645 mm?). Increasing of arterial pressure from 90 mmHg to 170 mmHg did not change the focal cerebral
blood flow of sham. But in ischemic group enhancing of arterial pressure up to 90 mmHg increased the blood flow of
the ischemic regions.
CONCLUSION: The findings of this study indicated that cerebrovascular autoregulation of ischemic region severely
damage at the early phase of reperfusion following brain ischemia, which results in intensification of brain ischemia
injury.

KEY WORDS: Ischemia/reperfusion injury, Autoregulation, Phenylephrine, Blood flow of ischemic region.

Please cite this article as follows:
Mohammadi MT, Dehghani GA. Evaluation of cerebral blood flow autoregulation during early phase of reperfusion in rat model of
transient focal ischemia. J Babol Univ Med Sci 2014;16(6):50-56.

* Corresponding Author; M.T. Mohammadi (PhD)
Address: Department of Physiology and Biophysics, Faculty of Medicine, Agdasieh St, Artesh square, Tehran, Iran
Tel: +98 21 26127257

E-mail: Mohammadi.mohammadt@yahoo.com


mailto:Mohammadi.mohammadt@yahoo.com
http://dx.doi.org/10.18869/acadpub.jbums.16.6.50
https://dor.isc.ac/dor/20.1001.1.15614107.1393.16.6.6.6

[ DOR: 20.1001.1.15614107.1393.16.6.6.6 ]

[ DOI: 10.18869/acadpub.jbums.16.6.50 ]

WAY 3133/ £ oyles [pmd 3l 095 ¢ bl Sy psls olEils dloa

O g (oo (Jideote £ jhn (195 (b2 (ol 395 0y 9 (oS

References

1.Tontisirin N, Armstead W, Waitayawinyu P, et al. Change in cerebral autoregulation as a function of time in children
after severe traumatic brain injury: a case series. Childs Nerv Syst 2007;23(10):1163-9.

2.Reinhard M, Schork J, Allignol A, Weiller C, Kaube H. Cerebellar and cerebral autoregulation in migraine. Stroke
2012;43(4): 987-993.

3.Euser AG, Cipolla MJ. Cerebral blood flow autoregulation and edema formation during pregnancy in anesthetized
rats. Hypertension 2007;49(2):334-40.

4.Wintermark M, Flanders AE, Velthuis B, et al. Perfusion-CT assessment of infarct core and penumbra: receiver
operating characteristic curve analysis in 130 patients suspected of acute hemispheric stroke. Stroke 2006;37(4): 979-
85.

5.Dirnagl U, ladecola C, Moskowitz MA. Pathobiology of ischaemic stroke: an integrated view. Trends Neurosci
1999;22(9):391-7.

6.Dalkara T, Morikawa E, Panahian N, Moskowitz MA. Blood flow-dependent functional recovery in a rat model of
focal cerebral ischemia. Am J Physiol 1994; 267(2 Pt 2): H678-83.

7.Reinhard M, Rutsch S, Lambeck J, et al. Dynamic cerebral autoregulation associates with infarct size and outcome
after ischemic stroke. Acta Neurol Scand 2012;125(3):156-62.

8.Immink RV, Van Montfrans GA, Stam J, Karemaker JM, Diamant M, van Lieshout JJ. Dynamic cerebral
autoregulation in acute lacunar and middle cerebral artery territory ischemic stroke. Stroke 2005;36(12):2595-600.
9.Wintermark M, Chiolero R, Van Melle G, et al. Cerebral vascular autoregulation assessed by perfusion-CT in severe
head trauma patients. J Neuroradiol 2006;33(1):27-37.

10.Eames P, Blake M, Dawson S, Panerai R, Potter J. Dynamic cerebral autoregulation and beat to beat blood pressure
control are impaired in acute ischaemic stroke. J Neurol Neurosurg Psychiatry 2002;72(4):467-72.

11.Coulson RJ, Chesler NC, Vitullo L, Cipolla MJ. Effects of ischemia and myogenic activity on active and passive
mechanical properties of rat cerebral arteries. Am J Physiol Heart Circ Physiol 2002; 283(6): H2268-75.

12.Cipolla M J, Gokina NI, Osol G. Pressure-induced actin polymerization in vascular smooth muscle as a mechanism
underlying myogenic behavior. FASEB J 2002;16(1):72-6.

13.Fagan SC, Hess DC, Hohnadel EJ, Pollock DM, Ergul A. Targets for vascular protection after acute ischemic
stroke. Stroke 2004;35(9):2220-5.

14.Mohammadi MT, Shid-Moosavi SM, Dehghani GA. Contribution of nitric oxide synthase (NOS) in blood-brain
barrier disruption during acute focal cerebral ischemia in normal rat. Pathophysiology 2012;19(1):13-20.

15.Longa EZ, Weinstein PR, Carlson S, Cummins R. Reversible middle cerebral artery occlusion without craniectomy
in rats. Stroke 1989;20(1):84-91.

16.Swanson RA, Morton MT, Tsao-Wu G, Savalos RA, Davidson C, Sharp FR. A semiautomated method for
measuring brain infarct volume. J Cereb Blood Flow Metab 1990;10(2):290-3.

17.Cipolla M J, Curry AB. Middle cerebral artery function after stroke: the threshold duration of reperfusion for
myogenic activity. Stroke 2002;33(8):2094-9.

18.Papadopoulos MC, Verkman AS. Aquaporin-4 and brain edema. Pediatr Nephrol 2007;22(6):778-84.


http://dx.doi.org/10.18869/acadpub.jbums.16.6.50
https://dor.isc.ac/dor/20.1001.1.15614107.1393.16.6.6.6
http://www.tcpdf.org

