&3, (J.Nara Med. Ass) 42, 67~77, ¥3 (67)

W X3S CAL sector ERMEMEHIIZEESE I B 1T 5 R
IR IR &2 & hemodilution DEEIZEET 5 W5

RERTEBIAFS 2 ABERE
& R R

SEQUENTIAL CHANGE OF REGIONAL CEREBRAL BLOOD FLOW AND
EFFECT OF HEMODILUTION ON DELAYED NEURONAL DEATH IN
GERBIL HIPPOCAMPUS CA1 SECTOR

YanG Keun KIM
The 2nd Department of Surgery, Nava Medical University
Received January 30, 1991

Summary . Regional cerebral blood flow (RCBF as a percent of control) in gerbil
hippocampus CA1 sector was measured by Laser Doppler flowmetry prior to, during, and
serially after 3 or 5 minute occlusion of the bilateral carotid arteries. Regional CBF was
also measured in groups of 5 minute ischemia after hemodilution. In three groups, delayed
neuronal death (DND) was evaluated. Hemodilution was performed to exchange human
albumin for gerbil blood, after which the values of hematocrit decreased by about 269%.
Sequential change of RCBF could be continuously evaluated as a definite pattern. It was
clarified that constant residual blood flow at the occlusion (nil) is noted, and ischemic
injury is prescribed by only ischemic time in this model, and difference of the post-ischemic
hypoperfusion finally resulted. The longer the ischemic time (the larger the ischemic
injury), the stronger the degree of the hypoperfusion becomes, and DND occurred strongly.
It was suggested that ischemic injury in this experimental animal model was caused finally
by twice ischemiae, and post-ischemic hypoperfusion is related to the cause of DND. Post
-ischemic hypoperfusion could be relieved by appropriate reduction of the hematocrit by
hemodilution, and that DND could be also somewhat inhibited. As its mechanisms, it was
estimated that hemodilution improves cerebral microcirculation, and relieves the secodary
ischemia after ischemia, and accelerates the recovery from disturbance of cerebral blood
flow and metabolism.

Index Terms

gerbil, delayed neuronal death, regional cerebral blood flow, hemodilution, Laser Doppler
flowmetry
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Table 1. Regional cerebral blood flow as a percent
of control in the hippocampus CA1l sector
after recirculation. Values are given as
mean £ SD * <x% P <0.01

Time post-ischemia (minutes)

10 20 30
3m“(1n‘i°11})e)m‘a 105415 93.0+18  89.2+19
5m‘?n1§°1};gm‘a 86.7+19 51.8+12*  38.9+10**
5min ischemia
(post-hemodilution) 99.1+15 82.5%6.3* 69.4+5.2**
(n=10)
H
50 - ‘é’ 150 sham
['s
m
— 0 ©100 \
x ol
~ 50
+ 40 2
5 0 T T T
_8 T I 10 20 30
5 Time post-mesurement (minutes)
E -[ r l minutes
% 30 1 3
g 150 3 min ischemia
T é % 1001 '
0 : . . “%
O 50 ’
0 60 120 g 1
0

Time post-hemodilution (minutes)

Fig. 2. The sequential changes of Hct after hemodilu-
tion ; the Hct values decreased 45.8 to 34.7,
33.7 and 34.1.
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Fig. 3. Regional cerebral blood flow (RCBF; as a
percent of control) in the hippocampus CAl
sector continuously measured by Laser Dop-
pler Flowmeter prior to, during, and serially
after occlusion of the bilateral common car-
otid arteries.
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Fig. 4. RCBF as a percent of control is plotted versus time following a variable
period of post-ischemia in three groups. Post-ischemic hyperperfusion and

hypoperfusion were demonstrated.

Table 2. Delayed Neuronal Death in the hippo-
campus CAl sector of 96 hours after tran-
sient forebrain ischemia

Delayed Neuronal Death

intact mild severe complete
3min ischemia
@=10) 8 2 0 0
5min ischemia
(1= 109 0 0 L ’
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(post-hemodilution) 0 4 4 2

(n=10)

intact=290%, 90% >mild 250%, 50% >severe=10%, 10% >com-

plete
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Photo 1. Photomicrograph of hippocampus 96 hours after transient forebrain ischemia.
Note the pyknotic necrosis of pyramidal cells in the CA1 sector. Subdivision
of conus ammonius (CA) is indicated by its abrevation. (Hematoxylin-Eosin
stain X 30)

Photo 2. CAl pyramidal cells (neurons) 96 hours
after ischemia appears intact. (Hematox-
ylin-Eosin stainx200)

Photo 4. CA1l pyramidal cells 96 hours after ischemia
shows severe neuronal death. (Hematoxylin
-Eosoin stainx200)

Photo 3. CAl pyramidal cells 96 hours after ischemia
shows mild neuronal death. (Hematoxylin
-Eosin stain X 200)

Photo 5. CA1 pyramidal cells 96 hours after ischemia
shows complete neuronal death. (Hematox-
ylin-Eosis stain X 200)
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