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Summary : The object of this investigation is to study the effects of isovolemic
hemodilution on regional cerebral blood flow (rCBF) in non-ischemic rats. Regional CBF
was measured by Laser-Doppler flowmetery and hydrogen clearance method in the rat’s
thalamus simultaneously. It is possible for the Laser-Doppler flowmeter (LDF) to make
continuous measurement of rCBF. Thirteen Wistar rats were anesthetized with 1.5%
halothane by mask. Isovolemic hemodilution was performed to exchange of 7ml of human
albumin for 7ml rat blood gradually. After this process the values of hematocrit (Hct)
decreased from 44.8 to 31.7. The rCBF of the thalamus measured by LDF increased by 25.
8%. The increase in rCBF correlated almost linearly with the decrease in Hct. The decrease
of mean red cell density caused by hemodilution in the tissue is a decrease factor of CBF
which is the theoretical basis of this method. In spite of the decrease factor measured CBF
was increased. These data suggest that the remarkable increase in red cells velocity may
occur with hemodilution.
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Fig. 1. No significant changes occured in the arterial
blood gas analysis. As our experiment was
performed under general anesthesia with
mask, the pCO2 level rather high.
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Fig. 2. The sequential changes of hematocrit(Hct)
during isovolemic hemodilution; the Hct
values gradually decreased in the course of
the dilutional process After exchange of 7ml
plasma for 7ml blood, the values decreased
from 44.8 to 31.7.
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Fig. 3. Regional cerebral blood flow measured by
hydrogen clearance method. Values are
mean+SD. For statistical analysis, Student’
s t-test was used.
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Fig. 4. Pattern of rCBF change by LDF during isovolemic hemodilution. The numbers (@
-@) indicate the serial hemodilution.
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Fig. 5. Regional cerebral blood flow (in per cent of
control) alterations in the thalamus follwing
the dilutional process. Open circle indicates
the value of stable- state.

35 LG Ui, $E 4 2T 7% - 7 HD 1 Het fEH
#1130 L7eHPEED S DTHBHH, KD rCBF 13 H,
% X 0 Laser Doppler iz X% Jl5E kS B ¢ 1¥ control
BV LT 25 235 35 %iEin L 7. LDF 12 X % #Eis il
T HD Bk & 1SIERRFIC rCBF 38 LI U, KT
BN D TEFERBIELE. 2030 5BeRs T

Het 382 ROBEEBERTIT E WD, Zhicw L
rCBF 13#9 10 % EH L T\ 5. KINER & NRRTHUINME
BRECE T Het OBRENFET 29L WwbhTE

b, 0O HD O T 2»LEEREE CoOMEE, 2%k
HD e\ Cie 5 M3k & Mo /S AV EMER s X
SETORHMEZERL WS LEbRA.

HD iw& b7 5 JEf i o EER I 31 5 rCBF 0%
T BB CHANCRE R E D TH . Tu
LINDRE S B E T, JEEMAIKMERR R X Ot
sham-operated animal DEEB S X OKEICE T3
rCBF % Microsphere % THI%E L T ¥ v, control
(Het=4Mwk L« HD # (Hct=30) D rCBF 13 & T
BE%DERICE EE 5iied b bE, EEKTIR
20-22 %D EFBBH AL EL TS, 2o HD D
BELEEK CTOAREIbIbhORER L XD CE
L T\v%. HD iwfk 5 rCDB o3Ik E DE T
X 5MBMEOBHENEER LE 2 bhbs, Kummer
b DIEET 5 X 5 I KA IS S < BFEMEEH 01K
Trext 3 2R EELEFRRESERE LCBEELTW b0
L L. $3EDERIC O TN OIS R
7D N BRI E R LI D in vivo TOEIRE
EABETLIUNERD Y, SHOEMLBRNIEE R



%

Hemodilutioniz £ 7 v b RKRMTEDEE)

Hct #1%F & T Laser Doppler ¥ ¥ it i & %

ELIHE, AMRnREE OB &\ 5 BROKHE L
DIMFIE FRFAFEET BT THSB. Thicdrhb
SPHEENERC ER Lico i METRT 2 LE %77
HRIEDOREN EANE LiciedThHB EE LIS,
¥ 7=, Laser Doppler ¥:12 X 5 JIZEEA Hpkic X 5 W%
EE L CTA—BAEORETH ) el bE W EFERL
7o S, T OMEILMIEARMERSS & O &\ 5 MR,
8 L OB D 2 KSR S, £« 2337
LEEERRF-THREBLTWAD EWHIEINRLHHEI A

)

. Laser Doppler Zilc BWTHIEL TWB D%, i

FRIMEBFTH Y, ZHhE LT HECRmERT 3 X

HBIGLTHED,

COMENAIEECHEL TS EHE

2 bhs. Tickhs, HD I & b 7t 5 MEEE o N s

W CHRIMERGEE D LA 2 MERTE D LR X KE o,

Laser Doppler ¥ X % RATBAIMITAE 2 Hobk o zh X

h

1.

BWEZRLE D EE bRk,

=5
=)

&

E®ESy b %23 BT Het iE44.8 225 29.5 12\

. 72 % hemodilution % }fi4T L Leser Doppler Mzt 3 X

VKFE 2 V7 7 v AEBRCTCHRIRIEBT 5 rCBF 0 JlE
BRI T

2.

Leser Doppler Mifistic & b foRTR6 I3 & o e Hl

EORER, Het DETICE B Ta\ DTN I & 12 B BERY
I U e, BB IR RAB T X control fE Xt L T
35.2 % DBEINAFED Btz

3.

FRFICHIE LI KkEZ7 V75 v AT 20.3%D

rCBF o LR %8 7c. Leser Doppler Izt o HIERE
B oMEZEEENRTFRREL LD EE L bR

M, AEOEE L 14 B AR PR (1989

F3H, RRORTHELL.

DA

X

IR AL v R,
51, 1984.

[

E#EPR, ®R, p49-

2) Haggendal, E., Nilsson, N. J. and Norback, B. :

Effect of blood corpuscle concentration on cere-
bral blood flow. Acta Chir. Scand. Supple. 364 :
13-22, 1966.

3) Maruyama, M., Shimoji, K. and Ichikawa, T. :

The effect of extreme hemodilution on the aut-
oregulation of cerebral blood flow, electroence-

phalogram and cerebral metabolic rate of oxygen

D)

5)

6)

7

8

9

10)

1D

12)

13)

149

15)

(297)

in the dog. Stroke 16 : 675-679, 1985.

Wood, J. H. and Kee, D. B. : Hemorheology of
the cerebral circulation in stroke. Stroke 16 . 765
-772, 1985.

Little, J.R., Slugg, R.M., Latchaw, J.P.:
Treatment of acute focal cerebral ischemia with
concentratd albumin. Neurosurgery 9 : 552-558,
1981.

Kummer, R., Scharf, J. and Back, T.: Autor-
egulatory capacity and the effect of isovolemic
hemodilution on local cerebral blood flow. Stroke
19 : 594-597, 1988.

Stern, M.D.:In vivo evaluation of micro-
circulation by coherent light scattering. Nature
254 : 56-58, 1975.

Stern, M. D., Lappe, D. L. and Brown, P.D. :
Continueous measurement of tissue blood flow by
laser-doppler spectroscopy. Am. J. Physiol. 232 .
H441-448, 1977.

g, SHEZ, FHEE v-¥-Fvy 75—
BUNMEBR MR O H LB R~ DA, Fk &
1B%R 34 : 741-747, 1986.

Dirnagl, U., Kaplan, B. and Jacewicz, M. :
Continuous measurement of cerebral cortical
blood flow by Laser-doppler flowmetry in a rat
stroke model. J. Cereb. Blood Flow Metab. 9 : 589
-596, 1989.

Wood, J. H., Simeone, F. A. and Fink, E. A. :
Hypervolemic hemodilution in experimental
focal cerebral ischemia. J. Neurosurg. 59 : 500-
509, 1983.

Kee, D. B. and Wood, J. H. : Influence of blood
rheology on cerebral circulation i Cerebral
Blood Flow (Wood, J. H,, ed.). New York, Ma-
Graw-Hill, p173-185, 1987.

Muizelaar, J. P., Wei, E. P. and Kontos, H. A. :
Cerebral blood flow is regulated by changes in
blood pressure and in blood viscosity alike.
Stroke 17 © 44-48, 1985.

Thomas, D.J., Du Boulay, G. H. and Marshall,
J. | Effect of hematocrit on cerebral blood flow
in man. Lancet 941-943, 1977.

Humphrey, P.R.D.; Du Boulay, G.H. and
Marshall, J. : Cerebral blood flow and viscosity
in relative polycythemia. Lancet 27 : 873-876,



(298) L

1979.
16) |HAXE, BHEAE HAF— BMOEFEEEC

B BRP~< 27 U v + OBEIZE. Brain Hypox-

ia 2 : 79-82, 1988.
17) Tu, Y. K., Heros, R. C., Candia, G. and Hyodo,

A. ! Isovolemic hemodilution in~ experimental

*x (ffi34)

focal cerebral ischemia. J. Neurosurg. 69 : 72-81,
1988.

18) Tomita, M. and Goto, F. : Which circulates faster
through the cerebal microcirculatory system, red
cells or plasma ? Stroke 13 : 722, 1982.



