Assessment of the Methods for Infusion of Carbon
Black to Investigate the Cerebral Circulation
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Abbreviations : PEEP, positive end-expiratory pressure
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Fig.1. The methods for infusing carbon black.
The descending aorta was canulated by using
a plastic tube that had almost the same
diameter with the aorta and then 800ml of
carbon black was infused. The infusion
pressure of carbon black was maintained at
120mmHg in group A, and at 50mmHg in the
group B and in the remaining one dog with
experimental cerebral embolism.

Table1l. Compositions

black

i

Hma—VENLTCEHEFHECETEALL (@

1). ZOE, B8HoBE LT 2D ELERY)
L, BOBEANRRT 280 2 Bl BRI
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o7 x—LR(ER, BR) 2EA, 0% v 0s 3
74 VMEEY—Y VS, BR) TRILEEE 2L
TERORI>TWS Z L 2HERL %, 50mmHg
OEAETEHE2EAL. BHEABRIEES DM
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and characters of carbon

Compositions (100 ml, 103 g)

Carbon black

Polyvinylpyrrholidone

Water
Characters

5¢g
2 g
9% g

Particle size of carbon black 0.1-0.3 4

pH
Viscosity

7.4
< 2 centipoise
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Table 2. Perfusion pressure of
carbon black determined at

lingual artery

Group A (n=4) 100+ 8
Group B (n=4) 39410
(), numbers of animals.

Values are means+SD, mmHg.
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Fig. 2. Coronal sections of the brains. A (Group A), the filling defects were observed
mainly in the caudate nuclei (C N) and cerebral cortex (C C). B (Group B), the brain
was completely perfused with carbon black.

i

Fig. 3. Coronal sections (

504 ) of the frontal cortex (Group B). Cerebral

L

vasculatures were completely filled with carbon black. X8.5
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Fig. 4. The brain of dog with experimental cerebral embolism. The dorsal surface (left) and
coronal sections (right). The filling defects of carbon black (1) were observed in the
cerebral cortex which is coincided with the regions of the cerebral embolism.
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Abstract

Infusion of carbon black into the cerebral vasculatures has been used to investigate the
cerebral circulation after brain ischemia, but the results have been inconsistent between the
investigators. Speculating that one of the causes of these inconsistent results might be due
to the difference in the infusion methods, we examined the methods in 9 adult mongrel
dogs with particular reference to the infusion pressure of carbon black. Both sided
thoracotomy was performed at the fifth intercostal space under general anesthesia, and the
inferior caval vein was ligated. The descending aorta was canulated by using a plastic
tube that had almost the same diameter as the aorta, and then 800m! of carbon black was
infused with different infusion pressures. In group A (4 dogs) the infusion pressure was
maintained at 120mmHg, and in group B (4 dogs) at 50mmHg. In these groups, brain
ischemia was not induced before the infusion of carbon black. In the remaining dog, after
creating an experimental cerebral embolism, carbon black was infused at 50mmHg. After
the infusion of carbon black, the brains were removed and sectioned to examine the
distribution of the carbon black. In group A, filling defects of carbon black were found in
the cerebral vasculatures, mainly in the basal ganglia and thalamus. On the other hand,
the cerebral vasculatures in group B were completely filled with carbon black. In the dog
with cerebral embolism, filling defects of carbon black were observed in the area coinciding
with the lesions. It was concluded from these results that care should be taken in the
investigation of the cerebral circulation by using the method of infusing carbon black and
in the interpretation of the results. We also concluded that experimental artifacts could be
avoided by using 50mmHg infusion presure of carbon black with the method described
above.




