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AR 1 38 1) 2 TER O RERE R TR RET T 52010, BH OMIIBENEASTbA T &
oo L L, MEBZL>TEORMAEBREZ >TH D, BoONLRECERAD SN D 720, AFF
RTERBUHOEATEEERRN L. Thbs, BERAIELERAL, SERRTICE 5 WS CmE
Flg, TARBIREREL O SNESABIRO TR L IBIZE L VA = 2 — L 2 HREIC A5 > THEA
L, BUOEAEREZ THMBHMIC 800ml A L. A B (45H) TREAES 120mmHg & L,
B# (43 T 50mmHg L L7z, %, B3 1HTEH 50 U AAMICINER 24 LS €k T,
SimmHg OEAETREU EEA L. BABMEREL, BHOSMRRELEE L. 20REE, AR
?ﬁé%%ﬂ%ﬂmﬁﬁwﬂﬁbfm&w%&ﬁﬁmant.~ﬁ,Bﬁf@Mﬂ%W@ﬂﬁ@—ﬁz
BUHTERSNTOR. 2, MERYAEUS L 1ETR, YPMIC—K L TEHSFEL TuAa
VI EpHERE N LELD, BHEEAL CHEROBREFENICRE T 28481013, BASE
KEoTRONDIBMKERENE L2 L WREIC SN, Lidio T, HAFEOER L RED
HECBMLOERELILENHS . Ubiy, EAES 50mmHg 12 LTI MBI AT LEE

BEDT7—F7 727 VEBHNT 2 ZENHEETH D LBHRLT-.

Key words brain ischemia, no-reflow phenomenon

BARR 2 12 35 03 5 TEIREERA D HEAE % A RE Y IR ST
520, LELITEHOMOENEALTORTE
. BRik, TCREEL-eMERET LY 2B
T, MEREMBC ST 2 EEERES (noreflow
phenomenon)® DEEEF T 2 BT, BIFOEA
FBEEOWTRE %1To7%. Z2ORR, BHOTEAS
BLoT, BonamMcKE nEn4 UBs o
ERDLDOTHET B .

"B L UFE
10~15kg OMBOREA X OFEEFEAL 1. £B

FHIART 6 BRI Ha AR L L7y, EBREEIZETSH el
z. Thbb, BT S Ly (ZH#, HE) 20mg/kg
body weight) L#B7 o> (HU, EX) 0.5
mg) OFFEE, By rv=nra) >y (LzKW, =)
(2mg/kg body weight) #E L TROANICEENE
ExITo, BIRAALIRERE SH-480-3 & (> + 84k
Br, RE) WERLL. 20%, 28 60%): B%
(40%): ~nat > (1.0%) DAL & b FRE & L
Bl ro=va (BEF LS /v, BX) 2mg) T
FEENEL - BT, —E#EE 15ml/kg body weight,
WEUR 12 /min B £ U positive end-expiratory

Abbreviations : PEEP, positive end-expiratory pressure
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pressure (PEEP) 5cmH O WMEREHGFEREL ). B
HEARKELTR, BAE*E=F -T2 b

—RIOEBIRIC22F -V Dh = a—v \REFE, K
) *BALTEBROERELREL, MEEKRY 7
5 7 RM-6000 B (AALE, BH) CEMDKL TN
LT @BRENEET S0 2F-oTHESHETH
HisEK, FAABREERELLOL, AENARBR:
FIEFELWNRREREMA S = 2 — 1 (1858 4
7, 20Fr., 15.5cm) (USCI®International, New
York, USA) #H ALY THRA, §BL. #
Za-VRRESHSEAL TOAWI L EHERLLE
T, RERAEHES & T RERZER T 2 LRI

. Carbon

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
Wi, gl DEEPICIEEA Y 7 A 10ml BEAL
TOHEELEE. COAECE-T, L¥HKE
T, »O EMEBHICREH 2ERI L LTS
3. BrHasr.cCioima L, EARI 800ml &Ly,
nE, BUHELTREMERREN (W4 X4, &
) BERALL (E1).

EEAAETE, BHEAESA X OFIBIREIC
# U THYE 120mmHg HERL (BIT A 5, Flod
BETREAE% 50mmHg w##EF L2 T B#). &
72, %A 1ETCRBHEARCEPEENR L DML
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
PREHL, 10%FHrr~) > T HEBEEL R,
B X b HHCHTZEN T0.5cm BICE R AN, TRT
OETE % NRAICEEL 7. & 52 50mmHg AR
BO2ETIE, vof YV yEBEBREUFEIC 50umn
OERZIERR L, NHEEME TR O SMIRE L EHE
L.

B f#

EHEANREBET AR EEFOREENERL
BICER I VRRERDO BRI & > TENRELLIEAL
22 EETE . EARFIZL2FMABIITDbAL.

EEFRCHAEL - EEOBHHEREL R 2 12RT.
ARy BEESEAFICHL TEFTIZ 10mmHg BE
EnfEzRLT.

BB DWTIE, A BT, 4BETARTEBLT
KIGRE, HEHB & URKRSZ BT OFEL T
BRSNS 5 iz (€ 2A). —A B BT, AR
BRI BRLTE D, BHLNEHL TWAELES

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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RBEDSNE ML (B 2B). 272, BPOHETY BB, BITEARC AAKNERZIERL 2B O
MIOENOMEIET RTEBHIC L > TEBE AT W LEHTE, BREME—HBLTEHOREL Ty
(E13). WanRER s (F4).

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.

‘?C‘\‘

* %=

Ames 57 %%, RAT—ERMOLME M < 7
ZERL, BREBOL B CTAMAEBHRD 5
120mmHg D ¥ AKE THHE %2 & - (Pelikan
Werke, Hannover, Germany) # AT 3 2 it & -
THHIME OERREEBEL (5. Zhitk 3L,

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.

EmMEFESEL anidr s E &tk o THERS M
RLERSMEAL, I5AEORMEEHTIREEDIS%
KELELDLHBLEVIREEETEY, ZOBRER
5 IEEEFRIASR (noreflow phenomenon) & @ L
2. A0k, TOBRFICOVTEH L OBEEABTbI
B, MIEOBRIRERRE T 2 HEk e LT NmE
CEEEAT 2 HEFAVEFRSIS EHHTH
3. UL Lass, MBEYEORLZBHE2MEMT
BBACIE, EAFEOIR L EEOHECIEHES
HahiEnonwn, ®eld, B DL TIREHOR
NHBIETHEICE 2 XD CEAFEELIRTBL LD
2, EBEOBHERE*TERTE=S —T2L5K
Lz, OB, A XOFHEBHIRE & IZIFEL L
120mmHg OFEAETEAZIT-> LBE T, FEK
TOEBOERELIFIFIACELWEERD, IO
BEICRANANTIEERRARSHEET 5 2 & o3I
Lz, TEOFHERECECEAETEALRIE
bbb ed, COLIBHENFEELLILE, B
HOEAT & > TRHIFEOREERZHE T3 2 & ciE

MHHBIEERBLTWS. MEMREEERL TV
BOAIRZBLT IO BHABESNIBFLL
ik, BHoptsngr Ex %, EHORALSED
BTy, MO & > TIEBRCELDHILE
OESESELTw D LEEaND. £, 2ME
mEFMVCELTE, MER2EMALL2 V2812
EALZEE® S, s EREICS LARSEE K
EEEREEIRDONLE I ENTVLEERTNRDS.
i, ML L 7RERMBOREN ERLE
REE® T, MBI LR TIR 2 2 DBV BIFEE
AT2ZLME SR D LEBEEENS. £0OL
B, SNBIECEEEERRKRSSLRET 20
SIEKTMELTLES RS D, BlmHoRE
EEHICHEL TV hEMCEMHEL. IhE
T, By% 120mmHg BEOEAETEAL H
£ 3% 3, EROBHERECHELTERLL
HER RNy, COMBIEL TR, EARY
Z 2 LOBESEVIEE IR, BEOBHERESE
LSETL, BRINCBEEERICZ > TwaEHED
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L£ENTVBEEZLONS. £, BHOEARKEIC
SWTHHEL DS . Jor 2, FEEHRL D EA
THHE? TR, EBBHRIEFER~DORH DR s
EHRERNERBRE b DQRE D TR Vb &
WO EMNES . PR~ BHEFERLT
FEEMRARERN T 203 OMErH Y, AL
HEEERBEREBHET2HS 08T hT VL 25
HRREVI EERBIBSLENHSBS. Lol

Cantu 62i%, K#R» S FhEFEEOHI =2 —1 T
BHEEAT 2 LI CHB L EREE BT HIE
BERRAREYFBDHTBY, A—+5VF 20574 —%
O EE TH ZOBRROFEENTBINLTH S Z
s, FEERRREERLEO7—F 772 b L
RTBIEDHEBRTHS S,

BADALETE, EAE%S 50mmHg BEW L7258
&, EROA X TRIMmMENIE B THREBs L
7o El, AAWMEREZEI LA XT3, YL
i —H L TEHOER L WEEnEb s hiz. L
HoT, CORAEERAVEILICE-T, EEER
BREPEBCRET T2 2 L 08TRETH 2 LR LT

¥ Bl
1. EHEEAL TR B & R I fat
B, EATTEOBEIR & RO E L O
BEOLENDH 5.
2. RROBBLIEATETR, EREDT —F
777 bEERST B EE bIT, EREICHET B2 £
AEEThs eE2ZbNIC.
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1181 —1186 (1989)
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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.




