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Photomacrography of brain surface for evaluating blood-brain barrier disruption within 24 h
after focal cerebral ischemia in mice

CHEN Li-ping"?,XU Hui-min',ZHAO Wei',et al (1. Department of Pharmacology.College of Medicine,Zhejiang
University s Hangzhou 310031,China; 2. Department of Pharmacology, Medical Faculty,Quzhou College , Quzhou
324000,China)

[Abstract] Objective: To establish a new photomacrographic analysis of morphological changes on brain surface
to evaluate blood-brain barrier (BBB) disruption. Methods: Permanent focal cerebral ischemia was induced by
middle cerebral artery occlusion (MCAQO) in mice. Brains were removed 10 min, 0. 5,1,3,6,12 and 24 h after
MCAO. The whole brains and brain slices were photographed by a digital camera. BBB disruption was evaluated by
hemorrhage and traced Evans blue (EB) on the brain surface. Fluoremetric quantitation of EB and water content in
the brains were also performed at various time points. Results: Photomacrographic morphological analysis showed
that hemorrhage and traced EB on the surface of the brains significantly increased from 3 h after focal cerebral
ischemia, which were correlated to the results in the brain slices. EB content in the ischemic hemispheres was
significantly increased from 0. 5 h after MCAO, and water content was increased from 1 h after MCAO.
Conclusion: Photomacrographic measurement is a simple and useful method for evaluating BBB disruption semi-

quantitatively,and can detect BBB disruption earlier after focal cerebral ischemia in mice.
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Fig. 1 Scoring (4 grades) of hemorrhage (1A) and traced Evans blue (EB,1B) on the brain
surface
1A :0=no visible hemorrhagic spots; 1=a sprinkle of small hemorrhagic spots; 2=scattered
hemorrhagic spots in fragments; 3=a great quantity of hemorrhage spots. 1B:0=no visible EB
leakage; 1=less EB leakage; 2=deeper EB leakage but smaller than half the hemisphere area; 3
—deeper EB leakage arca that was larger than half the hemisphere arca
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Table 1  Neurological scores, brain water contents and infarct volumes at different times after focal cerebral
ischemia in mice (x=+s)
Treatment Neurological scores Holding angle (°) IRW (%) Infarct volume (mm?)

Sham operation (24 h) 0.0040.00(27) 65.443.11(27) 0.4440.20(10)

After ischemia 10 min / / 0.184-0.21(10)
30 min / / 0.6840.31(10)
1h / / 1.1340.22C10)* *
3h / / 1.5040.31C10) * *
6 h 2.3540.71(31)** 46.6+10.2(31) "~ 3.104+0.16(10) * *
12 h 1.9040. 72(20) * * 49.4+8.92(20) "~ 4.3940.60014)**
24 h 2.1440.79(29)* * 45.8+9.79(29) "~ 5.634+0.70(11)**

0.00+0.00(13)
/
/
/
/
95.9+35.4(10) " *

/
128.7£57.5(10)

** P<<0.01,compared with sham operation. IRW :increase percentage of right hemisphere water content. Numbers (10~31)

in the parentheses are the numbers of mice
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Table 2 Permeability changes of the blood-brain barrier measured by different methods after cerebral ischemia in

mice
Brain surface score Brain slice score Evans blue(pg/g tissue)
Group n Hemorrhage Evans blue Hemorrhage Evans blue " Contralateral Ipsilateral
leakage leakage hemisphere hemisphere
Sham 26 0(0~0) 0(0~0) 0(0~0) 0(0~0) 17 0.19240.551 0.19940.567
After ischemia
10 min 16 0(0~0) 0(0~0) 0C0~1) 0(0~0) 11 0.63340.753 2.3784+1.913
0.5 h 17 0(0~0) 0(0~0) 0(0~0) 0(0~0) 13 0.361+0.697 4.144+2.521"
1h 19 0(0~0) 0(0~0) 0(0~0) 0(0~0) 11 0.48640. 681 3.95041.475"
3h 18 0C0~1)** 0C0~1)*"* 0(0~0) 00~1)* 14 0.166=+0. 421 3.7454+1.867"
6 h 31 1(~2)** 1~2)*~* 4(4~5)**  0(0~3)** 10 0.2944+0. 645 5.58242.957*
12 h 24 1(0~1)**  0(0~2)*~ 20~5)**  3(0~4)** 12 0.39940.734 5.68142.260"
24 h 29 10~2>)** 1¢0.5~2)** 4(1~6)** 3(~5** 11 0.4724+0. 665 4.116+1.987

Data are reported as median and quartile range (25%~ 75%, brain surface and slice scores) or x + s (Evans blue

measurement) ; n=numbers of mice. * P<C0. 05, * * P<C0. 01 ,compared with sham operation,Mann-Whitney U test or ¢ test
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