Cerebral Blood Flow and Signs of Ischemia
Following Carotid Occlusion in the Gerhil
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Fig.1. Schematic presentation of the bipolar
electrode.
The outer diameter of the stainless tube is 450 x«
and the inner diameter is 230 y.

mm QFESI, BERFC I 70vzabr—y—%
B TElALZ. —77, 2O MERERER (Ag.
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L hEHN r-CBF ko (K4).
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Fig. 2. Measuring method of cerebral blood flow
of the gerbil.
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oY, FAOLEIC X2 EINEaNS, -Ta
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Fig.3. Calculation method for blood flow on
monoexponential curve.
T1/2, half-time of decay taken from the hydro-
gen clearance curve.

In (Voltage)

Tiwe ( win )

Fig.4. Calculation method for blood flow on
biexponential curve.
(T1/2) £, half-time of decay for fast component
(T1/2) s, half-time of decay for slow component.
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BT N TEREFERE L, 10 T2 DV TARERm
WA AGH & D pCO, 45.2+1.1 mmHg
(mean £S.D. LITEEE) pO, & 83.2+2.3mmHg T
Hol:, BRIz =a—v—yarliztI v
Fa—t—Z X% FHMEI83.6£6.1mmHg T
Hoie.,
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#oni:r-CBFEDHE® & CERSHTIZIE,
Pearson OFEFEHEBFRES L VERERAER 2K
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1.37ml/100 g/min (n=10) TH -7, WHEOMIZIL
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Fig.5. Relationship between the r-CBF values in
the electrolytic method and the inhalation
method. There is high correlationship between
the two methods. The regression line is express-
ed by an equation Y=0.5286X+10.1749, and
correlative coefficient (r) is 0.769 (N =10, p<0.01).
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MERTY, BEROMEBEB sz,
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Fig. 6. Relationship between the r-CBF values within 1 hr after ligation and Stroke
Index at 1hr. The r-CBF values of animals manifesting a stroke index score
greater than 10 are relatively lower than those of animals with a stroke index score
less than 10. However, there is no significant relationship between r-CBF values
and stroke index score.
®, occluded side; O, contralateral side.

Table 1. r-CBF values of the occluded and the contralateral sides
for the survived and the fatal groups within 1 hr after

ligation
r-CBF value (ml/100g/min, mean+S.E.)
Side Survived Group (14) Fatal Group (8)
Occluded side 12.34%1.35 9.19+1.72
Contralateral Side 16.58+1.55 11.72£1.11(%

Numbers in parentheses refer to the number of animals studied.
(*), Significantly different from the values of the survived group on
the same side.
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i3, EERE 17.7122.17ml TH B O LBGERET
138.16+1.18 ml L MuFI3E L < WAL, Zhiox
L, ST 4ETFREIE 17.54+2.30m], BIEHTH
15.32+1.58ml TH O AEMC I EREDOEL XD L
hojs,

TIZAEFRES Fliz DT, B 1EBELUR (8
% 1RSREME £ B8) RUT 6 BERAEE (LItR 6 BERE L 1)
OFEHRMB UMD r-CBF 0E L 27 3. ke
i3, 1 REREIE 11.8~21.8 ml &R L, 6 KRIfEIE 3T
TR 2~9ml ML 2IETIZ 1~ 2ml DD %R L

Table 2. r-CBF values of the occluded and the contralateral sides
for the survived and the fatal groups at 6hr after
ligation

r-CBF value (ml/100g/min, mean+S.E.)

Side Survived Group (5) Fatal Group (7)

Occluded Side 17.7142.17 8.16£1.18(%
Contralateral Side 17.5442.30 15.32+1.58

Numbers in parentheses refer to the number of animals studied.
(*), Significantly different from the values of the survived group on
the same side.

304

25

20+

r-CBf (u1/100g/rin)

15

10+

Tiwe after occlusion (hr)

Fig.7. Individual r-CBF values of the survived
group within 1 hr and at 6 hr after left common
carotid artery occlusion in both the occluded and
the contralateral side. Each figures beside the
black dotts, which distinguish each animals of
the occluded side at 1 hr correspond to those by
the white dotts of the contralateral side at 6 hr.
@, occluded side; O, contralateral side.
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20+

r-CBF (al/100g/sin)

15+

104

0 T T
1 (¢}

Time after occlusion (hr)

Fig.8. Individual r-CBF values of the fatal group
within 1 hr and at 6 hr after left common carotid
artery occlusion in both the occluded and the
contralateral side. Each figures beside the black
dotts, which distinguish each animals of the
occluded side at 1 hr correspond to those by the
white dotts of the contralateral side at 6 hr. @,
occluded side; O, contralateral side.
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AmiEEIOL 2T 2 ~4ml DL ERLEEE L
713.8~25.6 ml £RL 12,

B 8 X BFTEE 7 B r-CBF 0fF@ % 77, f&EO
1EEEER2.9~138mITHD Z DS HD 5L
10.2ml AT THY, 68FREIZ 3.6~11.8ml TH >
B, FDI B AMLIBNTI~6ml OBMNERL 3
Tz 5WT 2~ Tml OFD &R L 72, KHHlo 1 BERE
12,4.9~13.8ml THH D> HD 6 ILiF 11.8~13.8
mlThbh, GEEETIE 7EAVTNS 0~12ml D
BingRLEEE L T 10.3~23.2ml &2 DEA L
bz,

98 & U 10 i3, AFHEL L UBSEREO Lo
FOENELE, BEABLURBEIAITa b
o— B L R URETERMRE 2 L bDTH D, &£
BRI B VLTI, HRAI0 r-CBF O#Sk% 1 BRILA
OfEI 12.34+1.35ml &, a> bo—n{E (19.76+
1.37ml) EHANTHEBICED L, 6 BHOMEE
17.71+2.17ml i EE L7z, sHElcid, 1B B

20
£15-
N (%)
" 101
(%) (%)
5._.
OchIusion
0= { T T

-1 1 G

Tise after occlusion (hr)

Fig.9. r-CBF values in the occluded hemisphere
for the survived and the fatal groups. Thereis a
significant reduction of r-CBF values of both the
fatal and the survived group in the occluded
hemisphere within 1 hr after left common carotid
artery occlusion.

(*), p<0.05. O, survived group; @, fatal group;
e, mean+S.E.

LU 6B OMEIFF N EH 16.58+1.55ml, BL U
17.54£2.30ml Tho7:, ZhnL, BFEHD -
CBF i3, R#%AITREE 1RHLANOM#IE, 9.19+1.72
ml, 6BERITIE, 8.16+1.18 ml Th -7z, Wil TIZ,
IRFRILANOEIX 11.72£1.11ml TH b, LI 3 FEIX
A ba—NEEERTOTRLERCES L, L
2L, Sl 6 BB OMER 15.32+£1.58ml TH O r-
CBF ZRIEDERZ R L.

ERORERED, £FEHE, BEHREDTEIHLE
B2boi, BECBIAERAONKETORET
b0, ZOEMMEL, 10~11ml Thot, BEED
BHMELTEOEEL LD, WABLTHRIER
THICHFS T, 1BFRLNERALNOFET 2R
TIETHo.

& =

HEESEFAERR 1 3 1 2 ERIRIRE &, INTBERENRE &
DB & 47 RERBITT R, FRRER 2 RBR& w512
B2 EYZEWORIME 7N OFMICE#ENED o h
TERY, BRICA I B LUA XTE, MOBEIRAXE

20+
7159
g (%)
101
5.
Occlusion
o T T T

—
—~1 1 6

Tiae after occlusion (he)

Fig.10. The r-CBF values in the contralateral
hemisphere for the survived and the fatal groups.
There is a significant reduction of r-CBF values
of only the fatal group in the contralateral
hemisphere within 1 hr after occlusion. There is
no significant change in r-CBF values in the
survived group. (*), p<0.05. O, survived
group ; ®, fatal group; e, mean+S.E.
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T, EIRB SRR AENFEET 5 Z L 2 REL,
ZOEYE, BLEFVOFRCIELOTHREL LD
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L.

A FCB TR, Wi X 2 0EREHIEEHT
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BT 2R ohi:, BEBIREREOBMER
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FHEOMILHLRE, 1 KERIGOHESE, 1 ;&S
WA, 1 EEoFELE, 3 ARG, 3 RETE,
2 s BHOME, 3 BHOBECEE, 3 ;REE
TEEE), 3 FE, 2 ) EEERE, 3 BERESR,
6 ; #RE 31) BIER L TEHT % &, BOiERKE 2L
BORholDIF 40 BRI 1 EDOATHD, DI
DLTIREAS»OFEREEL 7. BHRICST D 2R
WER, H20EETHY, Rflcsashs S OF
FUEIX 10 TH o7, 1 EFHEEDS 10 RGO H DT T
BN SI BWEPOREE £ D, i 4 RN
2BWL3LEVREETRLZOE, RETETH-
fo. ZHACHL, R 1RREES 10 A LD S DT,
B TR TED IZ» I, EBRY, BHIETEE, %M
DR, REERS L CEHEED, B¥, REREO
Mk COERMNFEEL, M 4FHTIESL X220
Plbeib, 8~S56 BHITHTDERE L o7

Aukland A3, KEH AT VT Iy AERZEWT,
4 Z0O%, LEF, BEHORFMREE/EL 2. &
T, EEALRNEECH2 Z L, RAMRE 2
WEE LTEBCEHRTE 2L, EHOEAMCTH
BEHllENARETHZ 2L, BEOREFD.
Fieschi »'"l& 4 2 2\, Pasztor 5™id b £ %W
TEFHEIC & 5 r-CBF OHIE #1742\, ZOHHENES
FEIE L2, Crockard 53 FEIUAKEH ABAEEZH

©, HKEL1OkgHD 60mg D> bNLEY -
FREEL 22804 X 3 O R E ORI O K E0 r-.CBRF
1Z,29.5+4.5ml/100 g/min & & L7z, Kelly 5203
WAEER G, ¥7 3 THEMMELIEWARI0EE
@ r-CBF % 36 ml/100 g/min ¥ $R& L 72, XERBR T
12, AE100g %D 3.0mg D> b S E Y — L
MTT, RARERRAV, BRREOMBOKRED &
CBF %, 20.6240.95ml/100 g/min Td o 72, B Uk
BAABAEEZRCTY ZORREENE L 2D,
KROFRDEY, FEECHREEDOEROER X
3ZebEzondd, KEBOBS, Lid0O®sx
D /& r-CBF OfELRE s i ERIE, Hentn
v,

AXIHBZVETYRAOBRLNEIOBEE, kE
HAEBASR B EF B REERIMAE % /2 UBIIRnD
pCO,, pO, & Yz K& & b RN T, —F, B
DOEEIC BT, REIOLCKEY R 2 ¢ 2
IR DRVEEEET S, #-7, WAXI0k>
NS B EWE RV BIMORBRTIE, KEHAR
AW & % r-CBFEOFHEI, HEgTH 2,

Stossek 593, KBBARZ V7 7 > REOEEL
LT, EFERCBWTGEHEL T 2 EOEEMICH/NE
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Abstract

This study was performed to observe the effect of unilateral common carotid artery (CCA)
occlusion on the regional cerebral blood flow (r-CBF) in the Mongolian Gerbil. This animal is
highly susceptible to cerebral ischemia because of inefficient anastomosis between basilar and
carotid systems. Observations were made on the consecutive change of the r-CBF of bilateral
hemispheres and the evaluation of signs of ischemia. The r-CBF was determined using the
electrolytic hydrogen clearance method under pentobarbital anesthesia. The value of r-CBF of the
cerebral cortex before and behind the coronal suture was 19.76+1.37ml/100g/min (mean-+S.E.,
n=10) in control experiments. Each sign of ischemia was assigned a numerical weight, which
was used in calculating Stroke Index (S.I., 0~31) overall and at each evaluation. Among forty
gerbils after CCA occlusion, 21 animals had an S.I. score less than 10 within 1 hr. and survived
during the experiment (survivor group, S. G.). The remaining 19 animals with S.I. score greater
than 10 exhibited marked ischemic signs and died during the period from 8 to 56 hr after occlusion
(fatal group, F. G.). The r-CBF of S.G. on the occluded side was 12.34+1.35 ml within 1 hr after
CCA occlusion and 17.714+2.17 ml at 6 hr, and on the contralateral side, the former was 16.58 +
1.55 ml and the latter was 17.54+2.30 ml. The r-CBF of F. G. on the occluded side was 9.19+
1.72 ml within 1 hr after CCA occlusion and 8.16+1.18 ml at 6 hr, and on the contralateral side,
the former was 12.7241.11 ml and the latter was 15.32+1.58 ml. The most interesting finding in
this study was that gerbils in F. G. manifested a significant decrease in r-CBF within | hr after
occlusion on the contralateral side as well as a progressing decrease on the occluded side, although
they developed a recovery of blood flow on the contralateral side in the later phase. Therefore,
the present study presumably indicates a phenomenon that the marked reduction in blood flow in
the hemisphere contralateral to the ischemic insult was caused via brainstem at an early stage of
cerebral infarction. The bilateral reduction of the blood flow, if it continues beyond the critical
time, produces the whole depression of neuronal function and brainstem death.



