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HESHTEIHZDBOMCH L TREEREZETDIELEND T 2= M B, BRER
BECHLTEDESICERTINEZHBRABELAVT RF L. REMOEK
% Aortic Occlusi}m Balloon Catheter :£(CT8 ~ 12 ¥RIfTAL, RmER, REM
W, MEREHER, ko SREALLEERNOAT, DFHER8~159%, 30 5%, 60 9%,
120 FECAEL, ChENBELIEBRRILT, UTORREEZEL.

1. rCBF; Mm% @ post-ischemic hypoperfusion (CXfL, XBE(CH~NEOEKD
REMS(Fob, MOFNFOEGE LM T,

2. EEG ;survival time QERMH SN, MFEEEHED recovery HiRIFTH - 7=,

3. CMRO;; miBHAKICHONDIETERZRE L, -,

4. Electrolytes, Free amino acids; mAEEHEZ(CHAONZMmEE K {EL 88T 2
/BB EOEME M L.

5. Water content, Na/K; fiB#ik A EECK LTI B L RRICHICHELZTE
Btz s Na/K (IxBiLYEEEZRLE.

DELY, 2REMICNT S 7 2= MM > OEA&LLT rCBF 0fm, EEG O E,
k- BBENT L ADRELETERTIHARNBON, hO[E7 = M ORFRERF
AZERTHDOLBbNI.

'In order to examine the protecting effects of phenytoin, an anticonvulsant, on
post-ischemic encephalopathy, total cerebral ischemia was produced for 8~12 mi-
nutes by aortic occlusion balloon catheter method in 36 adult mongrel dogs. rCBF,
EEG, CMRO,, plasma electrolytes and others were measured before ischemia and
8~15, 30, 60, 120 minutes after recirculation.

The findings as compared to the control were demonstrated as follows;

1. rCBF: Post-ischemic hypoperfusion of rCBF was lessened, but the regional
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distribution of rCBF was not changed.
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2. EEG: Survival time was significantly prolonged and the recovery of EEG was

improved.

3. CMRO;: A tendency to decrease after recirculation was not improved.

4. Electrolytes, Free amino acids: The increase of plasma potassium and total

free amino acids were suppressed.

5. Water content, Na/K: No remarkable changes of brain water content was

shown. Sodium-potassium ratio of brain tissues was lowered.

From these results, following conclusions were obtained. Phenytoin tended to

increase rCBF and improved the recovery of EEG, and had the stabilizing action

on water and electrolytes balance of brain tissue, suggesting the protecting effects

on total cerebral ischemia.
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DFfEREE LIRS & T 5% « TRIREE O
BiE, WEEFCHEERAETDH - A EEED
HAAFRC Lz, L Lied s, RFICERE
BREE W OREERDE D E2Dhisho7cHL
WEBERIED OB B, Tz LIl T,
Bl ¥ TR A0 ERLIIRIC KT 2B 238
SN, HEBEOREBBELLINT VDD, ¥
o RETIE kv, 2o Enb, EE
L ERC MBI € S AR ERL, WEET
BRI U % MTBER DB LA RO R~
LT&ieh, 4, fEg el T
REERLE T AP L h 5 phenytoin (B
T PHT &Bg3) 23, SAEEMEC L TE
DX ClERTH A MM E, RENE, M
MREMEER, K5« BRERE L HOCRER
HLTHE.

L B /% &

D REBHH

SEERMEIE U Cik (65 12 ~ 15 kg o HERER
R36ERHFEHL, BT o 3FC 40 #at L
7z,

ARt £RMEMSER 158

B#E: MK S - BREEXREFE 6

CR: £ maT PHT #5658 158

) ERER

EEAME(EIY, ABEL CHED AETHAB. %
JH#E L LT atropine sulfate 0.5mg %
#EL, $\C ketamine hydrochloride 10
mg/kg % FiE 3 5. 104# pancuronium
bromide % 4mg #EL CHHmELSE, K[E
WSS LT AR (AIKA R-60: V20
ml/kg, RR 15/min, air mix) #H L, Bk
114 A4 ¢ PaO, 90 ~ 150 mmHg, PaCO,
35~45 mmHg iz 7t % X 5 FAH FERE 17755
fo. FoBEBEMA ERENR X O MERER D » 7
— 7%, —l Rk D (ALY v
FAW Sml/kg/hr) Ao A5 —FA B EA
L, XbIKEE#RYDEMEMIFRD DD
aortic occlusion balloon catheter? (LA F
AOB »7—5nr k1%, Fig.1) & E=EBEA
AL, FRREREED SE5DH0
Fogarty balloon catheter® (8F) % KEE&E IR
IVEAL, TRERCHEL .

A XS B LB, BEMERE AR
A— L BB, F, RO LicHE
L#e. -2 inion i 1cm o FHnc EE
10mm oR#% B, ERR&IKEC19G D
=7 AX—@HEHEL. TBIhbOER
CR\T, MEH ALME S A5Hies IL- 813
(IL meter #), BAEIRGEEET 1 A 48 (=R
2 AV, MmE, LDEXOE= 42—k X0
#Fir, ZHEBRHEIIRM-8 (ARNE) %
R L.
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Fig. 1. Aortic occlusion ballon catheter. This catheter consists
of tripple-lumen.

1. For insertion of the guide wire.

2. For inflation of a balloon which is fastened 5cm from

the tip (volume: 12 ml).

3. For aortic pressure monitoring and injection of the mic-

rosphere (MS).

3 LhiEmoER (Fig.2)
£ INIL %3 Fogarty balloon catheter

® DAL~ VvEREBREIETTAERYEAZEL,
DWTAOB 5 —~F 4D~V % BEIE

RVA

- 02).0,« Lvy =

A-0O Balloon
Catheteg

Aorta

for pressure monitoring
-and MS injection

Fogarty Balloon Catheter

Fig. 2. Aortic occlusion balloon catheter
method. Total cerebral ischemia is
accomplished by inflating the balloons
of AOB catheter and of Fogarty cat-
heter.

TABIRS HAa AT 5
CEREIDIERL. &
BB M2 TR fTebh
TW5BZ & ORI,
I B BhAREE B © 1H K
X OB - FHEBIC X >
Tfile ot i, W
LEEEIIR R O K DR
b o TR IEOR
gL L. PHT o#th
VBRI PR BT oD £ By
REDORE L IR iilicfT
75\, phenytoin Na(k
HASEE) 15 mg/kg %
BE Lic, 2B i
8 ~12 srfEfris s, £oD
BRI — v DOREER R
T &tk » TRDFHF
Ba T o7, B
MR 120 5 & L.

BB O RENRICH L Tik 1 % lidocaine %
atropine #fFfH L, FH#EO EMECSL T
% epinephrine, f@#HED 7 F—> RizxtL
Tt sodium bicarbonate D#FE% BE {77
WV, BEREROLRER ot EBoO KTHIC
X, KCl#% 20mEq #5 L COEEXFRL
fo. OEIREE, £, FHAYREEL, FI47
ARAT VXY FEEL 778\, Singer
H® DIHECSE » THE « DRFTIHM 2 I L
7.

4) Bl ® 18 H

WEEH L L CRAknEE (rCBF), KA
I (EEG), RMisREEE (CMRO.), JKE)
HIRMERE (Na, K, CD X8 73
T (FAA), RPFTEHEE KoE8 (WC kX
UEHBEEE (Na, K) ollEs T/ HEf L
7.
(1) RprkmiEs (rCBF)
rCBF o JHI%E 1%, radioactive (**I, 5Cr)
carbonized microsphere (215 £ 3 u, Hik
5teE 10 mCi/g, 4 A K E, Tween 80
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#4¥s. 3M#h, Minnesota) &M\ T -7
(tracer microsphere#%). Tichbb, EEE
P EE L7 AOB #» 7 — 7 /L X b microsph-
ere # FIET, [ FEBA8 ~ 15404, 304
%, 60 3%, 120 9HBICIEAL, T05BEED
5502 Exlaae, RIEABREREL SOR
» o microsphere v $ifi X v, Marcus »Y
nFy: (CBF=Cbx 100x RBF+Cr, CBF: %
e ml/100g/min, Cb: counts/fiX#H%k 1g,
RBF: E#mifiE ml/min, Cr: counts/fE#E
ME4AE) @k BH LA, BRI, b
BIE L v Mg~ 7 (2ml/min) T microsp-
here EARIH 7 A S Lic Bkl T H
2. yBOBEEA— b F < H v &~ 5320
(Packard #) &AL, Tok4EIOERC
FOTE, TORREY LRGBS
% BT RS 100 % & LT, Zh PHT
BEIC LD 0L BT AR L.
# - RHRERC 313 5 VT BB 0 R Rbd M 3 2
DL EMATER 100 % & LTERb L.

(2) B (EEG)

BN IEEE EoBE L RUFENEZRES
HEmEEcHEL, Cal: 10 mm/50 pV, TC:
0.1sec, Fil: 30Hz TiE# L. 2MREHE,
BABOEHETIE, BEE - WU, REEFEC
BHZEH R LI, IO i TR
3 I 51z Hockaday H® O GHIC LD
grade ¥&EW ¥, FHEL 7.

Grade I: within normal limits
Grade II: a) predominant theta, with
some alpha
b) predominant theta, with
some delta
Grade III: a) delta, mixed with theta
and alpha
b) diffuse delta
Grade IV : suppression burst with isoel-
ectric phase
Grade V: flat EEG
(3) s EE (CMRO.) I X U iEhE
JRmmEmEE (Na, K, CD), ## 73/
% (FAA)
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PN AR, EHEIRD S ESRIAEIR
I % B AT, M BIERERERIC ~ <Y v I
AV Y VIR EOROH dml ML, MK
H ABH T A-VpO, (vol%) & BHL,
hE KBk rCBF Lo B L h BHL
1.
B IRMEMRE (Na, K, CD) % L0 % B
7 3 2 (FAA) &, IE» A4Hnc R L
7o MY A M4E 8L, Na, K XEMRENES
FLM-3 (Radiometer %), Cl i M-920 (Cor-
ning #) #AWVTC, FAAWRXHET I VBY
e L-7 (YANACO) AW THEIE L.

(4) RFisEsASaE (WO 3 XU B

B (Na, K) &

BRSOk e B R ERE A TR
FELi. Tiobb, MFEHER 120 5Hc2ikks
WHL, F5ATAAT € VIZCERES®
Fo IR O < B X ORI & AT RE TR R
DD X, RATRERCSEL CREE L
E4A, b o k% 110°C dry oven
T A8 BRI X8, —EEEIC o T R
CEERY WE TA. FLT (BEE—EE
B)/BEEX100(%) TKRFEEYENT 5.
e BEBEERNTH IR v 2462 (Sartori-
us ) FEHAL.

BRE (Na, K) SBREZRARKLETHEL
fo. Thobb, LERLRIINESREBEL Y
AR AR, BLMHHEE (450 ~550°C) T3
BrRR L L, 2 0.1NHNO; #gEinz T
BT 5. LTI hy £EkE FLM-3
(Radiometer #) THEET%. ¥z mEq/
kg dry weight TEb L.

freds, AEOERICIK\ T, PHT ol
BEVY, 5 AT 30+4.5 pg/ml, MRFEEA
Bz iy 16 + 2.6 pg/ml T, LIAERKT ET
Tt 11~13 pg/ml DI FEE % R TE .

II. £ & & R

1) rCBF oz:{t (Table 1)

(1) gemat (Fig. 3)
SIBEIC 31T 2 BIATOMER T TEHED L
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Table 1. rCBF (ml/100g/min) of PHT group in various areas of brain at
preischemia and postischemia
‘Time(min) Preischemia Postischemia
(n=6) 8~15 30 60 120
Region (n=6) (=6 (n=6) (=6
Frontal Gray | 84.0 +18.72°328.0 +129.57*°| 94.0 + 5.07° | 52.57+ 8.18%° 35.43+ 5.59%°
White | 59.43+15.87 |133.86+ 30.52% |100.29+ 33.09° | 46.43+ 14.64 | 26.29+ 2.29%
Temporo- Gray | 81.57+16.57°286.0 + 87.02*%°(104.14+ 4.30*°| 53.86+ 6.36%°| 44.40+ 5.09%°
parietal | White | 53.144£17.09 |112.29+ 8.06% (115.57+ 14.21*° 46.14+ 9.23° | 26.57+ 3.26*
Occipital Gray | 96.14+25.53 |326.71+ 72.67*°/109.86+ 16.07° | 54.43+ 11.40% | 48.86+ 4.56*°
White | 55.0 +18.12°/132.14+ 22.30* |112.86+ 27.35%° 47.71+ 18.01° | 28.71+ 2.69*
Cerebral cortex 87.23+20.15°313.57 +111. 35%°102.66 + 7.11° | 53.62+ 8.76%°| 42.89+ 5.11*°
Subcortical white 55.85+17.36 [126.09+ 23.11%* [109.57+ 29.36%°| 46.76+ 13.92° | 27.19+ 3.02*
Basal ganglia 80.0+ 6.83° |256.0 + 34.97* | 96.43+ 29.79° | 47.86+ 4.49*%° 40.14+ 3.18%°
Thalamus 81.43+29.06 (312.0 + 97.88* [126.71+ 33.97° | 65.71+ 30.54 | 38.86+ 6.39%
Cerebellum 79.86+36.96 | 360.0+44.21%° |214.86+ 81.43*°| 51.02+ 9.42° | 44.0 + 10.72°
Pons ‘ 39.63+12.91 (364.12+ 62.77* 246.33+ 55.67*°| 30.0 + 11.32 20_.08j: 5.22%
Medulla oblongata ‘ 43.61+12.39 |393.71+151.42% 210.43+ 53.15%°| 32.14+ 29.73 | 23.57+ 6.45%
Spinal cord ‘ 30.76+ 8.62°221.03+ 68.23* | 87.34+ 37.21*° 18.48+ 5.8l | 13.26+ 2.67%
(Mean £SD)

* p<0.05 from preischemia

° $<0.05 from control

control group

—

phenytoin group m——

Gray
Frontal
White
Gray
Temporoparietal
Porop White
Gray
Occipital )
White
Basal ganglia
Thalamus
Cerebellum
Pons
Medulla oblongata
Spinal cord
Mean
0
Fig. 3.

100

200 %

rCBF at preischemia. rCBF of PHT group in various areas

of brain increased than control group. (rCBF of control group
was calculated as one hundred percent.)
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7EHTHSD. NS R AP

PHT #5813, PHT o#rHic X >T304
#%, BemptEx Tablel w3 X 5Bl
7o, ChEadtREEOMMFES 100 % & L TH
P14 Fig. 3 oxscieh, XBEACHEL
T 166 % DRI D HE iR b iz,

(2) mrmEp%k (Fig. 4

PHT #E5# T, MBHCKWTADRI
D &R RERBEOEMA A bR, B
BTXEH 714 %, 3045, 6045, 12045
BT, BOED3T3Y%, 120%, 8B % LT
R BB T % BRI Eo Z{b% =L
7.

2) EEG 0%{t (Fig.5)
(1) & 1

PHT #EEAC B\ Tix, KEIIR 58 A%
#%, EEG oZHfbé L CIINER & RfkoZE1L
R Lichy, 0 P £ To BREA 25+ 5
#HThv, S I survival time DEERA
bbb,

(2) MmEHEHE

SRR 35\ T, I EE& 17 £ 34
(latency of recovery) T HEH SiRIED #
WAHB L, LI#% 304-C grade Illa, 90 55C
IIb rakE L7223, 120 I W Th TL
B CNCY (WG RS ol

PHT #5Bc BT, MR 18 + 2
4+ (latency of recovery) T electrical sil-
ence »f£5 burst suppression pattern %
80 %8s, 30 4T Illa, 60 4T Ila, 120 4

SRR B\ T, KBRS SREA ZEE Y D TIERR BRED BAERZRDLN, BLEAL AP
RETS a BrERS LT 5 EEG 23, #2~ ERS LT 5 EEG it ok,
3# o free interval 1T i\ T 20E & BIE
g, #&pibamRL, 16438 (survival time)
Gray E—3
Frontal Whits e Frontal Grgv :ﬁntrol group ——
T ol Gray e e— White ienytoin group S
u=—=——x= Temporoparietal :5'::;
Gray |y
Occipital o ————— Occipital f,::"
Basal ganglia e Basal ganglia
Thalamus —— Thalamus
Cerebellum e 020 Coreball.
Pons i ——— |10 Pons o
Modulla oblongats et 2510 Medulla obl 810
Spinal cord p— 1230 Spinal cord
Mm e mm
0 100 200 300 400 500 600 700 % G 100 200 300 400 500 600 %
8-15min 30min
p—————— ., Gray
Frontal Gra.v ——— Fronta! White
White i —— —— Gray
Tomporoperiets 1 [E—— Temooroparietal v
Occipital Gray Occipital Gra.y
L White 00— =152 White _—
Basal ganglia ——— o Basal ganglia
Thalamus - Thalamus
Cerebellum —— Cerebellum -
Pons fu— mn oblongata
——————— la
Medulla oblongete e —— Spinal cord
Spinal cord 1 Mean
Mean e — h— . — r —
— = - 0 % ) 50 . 100 %
60min 120min

Fig. 4. rCBF at postischemia. rCBF of PHT group was more increased than

control group after recirculation.
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Gra?e
0
EEG aortic occlusion

L

control group o-----0
phenytoin group e——e

1
sec.

preischemia ischemia

-
T T 17 = T T
10 20 30 8-12 10 20 30

1 1 | |

60 90 120 min.
postischemia Time

% P<0.05 from control

Fig. 5. Changes of EEG. Survival time of EEG in PHT group was
significantly prolonged and the recovery of EEG after recircul-
ation was better than control _group.

3) A-VpO, & L 1t CMRO, D% {k (Table 2)

A-VpO, i, XBEC Js\~Tik HEMAT 6. 36
vol % THh -tcDh, MmMTEHE, BT 10
vol % L WA L=, 30 43485.72 vol%, 604
$#7.52vol %, 1204-# 8.58vol % & HAL
7o

PHT #5-8c B\ Cid, HBEMAT 7. 38 vol
%, MREBERS 1 0.95vol% & WAL

7o, 304k, 604F, 120 iR D K 0O
3.87, 5.65, 9.18vol % & ¥k L 7=,

CMRO; i, sHBEIC I\ TR MAT 3. 40 ml
/100g/min TH -7 DA, MKHRHE, BH
< 1.83 ml/100g/min, 30434 2.81 m1/100g/
min, 60 3% 2.99 m1/100g/min, 120434 2.61
ml/100g/min * A L7-.

PHT # &8s\ T, mIMATIE 4.27 ml/
100 g/min & {BECHANTRREm A, M

Table 2. A-VpO, (vol%), CMRO, (ml/100g/min) at preischemia and

postischemia
< ————__ Time(min) ; .
\ aramater Preischemia Postischemia
3 \ (n="6) 8~15 kY 60 120
Group T . (n=6) (n=6) (n=6) (n=6)
Control group A-VpO, | 6.36£1.70 1.104+0.40*% | 5.724+2.20 7.524+2.66 8.58+2.89
CMRO, | 3.40+0.80 1.83+0.66% | 2.81+1.06 2.9941.05 2.61+0.88
Phenytoin group A-VpO, | 7.38+2.45 0.95+0.41*% | 3.8740.81* | 5.65+0.79 9.18+3.51
CMRO, | 4.27+0.92 1.68+0.73% | 3.34+0.69 2.30+0.31 2.60+0.99
(Mean+SD)

* p<0.05 from preischemia
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Arterial Blood Superior Sagittal Sinus Blood

mEa/L SODIUM
150

148
146

144

142

control group ! =e==o

phenytoin group :

nEQ/L POTASSTUM

5 =

CHLORUM

pmo1/d1 Total Free Amino Acids

T A T —

8-12 8-15 120 8-12 8-15 120
preischemia ischemia postischemia mn preischemia ischemia postischemia min
Fig. 6. Changes of electrolytes and total free amino acids.
The increase of plasma potassium and total free amino acids

immediately after recirculation was suppressed in PHT group.
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FEIEH 1= 11 1. 68 ml/ 100 g/min, 30 4>, 60
&, 120 It Kok o 3.34, 2.30, 2.60
ml/100g/min &AL 7.

R ORICEREE L L) 5T,

4) m3% Na, K, Cl, FAA ozt (Fig. 6)

M4 Na (35 B3 C i alc B)fR L T 147.0
mEq/L, #lkif T 148.7 mEq/L T®H - /= D
2%, ik FEIE& O IR < 143.4 mEq/L,
k11 144. 2 mEq/L & €T AR L.
K i3 1 phe B8R T 2. 72 mEq/L, IR T
2.71mEq/L % 704, MKFHEERCER
M 4.3mEq/L, &fRMT 4.4 mEq/L & #in

% R L. Cli gl Sk T 116.0

mEq/L, #kifnT 112.0 mEq/L & -7
o2, I FEE Efkic Bk T 107.2
mEq/L, #Ifi< 105.8 mEq/L &
X ETFEAEZR L. FAA XEM
Bivc BRI 162. 1 pmol/dl, #fiki T
186.8 pmol/dl H »7cD3, MKEHE
#iz BRI T 263. 2 pmol/dl, FRIMN T
263.5 pmol/1 & BEhn fEm % =L Ichs,
120 3 TR MATIC b & - 1o,

PHT #5.8 cik, M4 Na (2MiEH
BH#%, 149.6~143.4 mEq/L #m7=L, &
BHTHADRIRRBEROBE T /eh -
fo. K i B B T Bk 2. 88
mEq/L, #Jkm 2.95 mEq/L % /= L,
KHRRETA b IR 780 5 7.
Clir iR, 114.2~105.8 mEq/L
TEE R o, FAA RMKEH
BB T RWREE X 0 5 (BhARm 239.7
pmol/dl, # IR ifn 236. 8 pmol/dl), 120
DB THBEEL D BT,

5 BFME#MANISE KLUV ERE
(Na, K) 2B0O%{t (Fig. 7

80_

70

Na 1% 291 CKRMpEBE)~148 (BE FHE) mEq
[kgdw, K 13489 (BE) ~ 249 (AH) mEq/
kgdw &L, AKBEHEX Na, K $tic EE%r
5RL7-. Na/K % 0.60 (BE) ~ 0.55 (B4#)
THEN—E@R LR L.

B M 120 s\ C, MBHTIKTE
B3 80.4 (KEM ~69.5 (B H, M) %,
BB R\ T Na i3 341 (E) ~139 (BB
mEq/kgdw, K 11460 (J2 B) ~ 227 (B 'B)
mEq/kgdw %RL7. Na/Kix0.74 (B
~0.61 (BHH) T2AFMcPeREEZRLE.

PHT #&5# Ttk KoaEik 81.2
(BE) ~69.6 (BE) % THBRICHNTEER
DI S, BECK\TIE, Na 255

(H20)

i

0.5 -
0.4
0.3 -
0.2
0.1 4

[1: preischemia
<Nalk > 3 : without phenytoin
,h EQ : with phenytoin

b o

Cerebral

Brain
stem

Subcortical  Basal Cerebellum

cortex white matter ganglia

* P<0.05 from without phenytoin

Fig. 7. Water content and sodium-potassium ratio

BT O YRR I BTV 313 5 B ik Ak 25
4EI181.0~68.0 % CTARIMEKE, &EIE
%, PMROIECE L, M, RETHEE
TE -7, BRE SEC BT,

of regional cerebral tissues.

Water contents of brain tissues showed no
remarkable changes in three groups. PHT
group lowered the Na/K of brain tissues than
control (without PHT) group.
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(FB) ~ 152 (HB) mEq/kgdw, K 13484 (B
H) ~ 282 (BH'H) mEq/kgdw TH 7. Na/
K 110.57 (i¥ge) ~ 0.52 (EER) & XRE
HRTEERRL, B kbMEE, HEZCS
W BRI X TEERE T 2D 7.

II1. # kad

e (- BRAE #5 D HEAT M iR E (post-ischemic
encephalopathy : PIE) ojxHEix, (1) prim-
ary ischemic insult, (2) secondary post-
ischemic pathophysiological changes o 2
WXy BFIRTEY, KRk, meg
R, MEERSR L B FERIGOELI E
ZoWTER ISRhTW5, EED £MEmD
fEEE% Bge T 57, Jackson, Dole 5%
FHEr® B L AOB » 5 — 5 Likh BEEL,
Z i kb sEA iR I & B IR & o BlE B 1T
Teofz. D7

FLTSENL, Ry CREFRY A
T3 L Ih T3 PHT 23, 2B mts o ikiE
BB L TED X 5 Y RITTH
%, rCBF, EEG, CMRO,, water and electr-
olytes balance 7g & %I LS L 7.

LR M OMIER O REEPBESEE LT (D
IMFEFEEE# O reactive hyperemia (luxury
perfusion), (2) Fo#»d post-ischemic hy-
poperfusion 23 Ehbh T\ 5. Mk BEBERE
o hyperemia (% acid metabolites fr&ic X
% vasoparalysis'® < fREEd transmural
pressure &z k%5 forced arterial dilata-
tion!® -3 & HH X T\ %2, Hossman
B2 2 EImBC x5 REEIERN: LT
4-fr reperfusion 2 METHB E BT W
%. %L, hyperemia 1ZfES HEAKED b
Fi3—BM:CHEEL R\ %, hyperemia ©
Bt - TEERRTFTHL L Ex
7z. %7, PIE o[ & &% post-ischemic
hypoperfusion (¥, IMTEFEHH% KHEAEET
B onTHEL, ToRBOWTIE, EBM
B MR 7 ) 7 filoERC X 5 #UNnE
ORMELBAZE, MEKEE OB, FRIMBRDOEE
Hiz X ARMPEOET » B/ ENEZ LR T

(7% #1% 198D

%9, Ames H'® |1z h% no-reflow phen-
omenon (NRP) L& T\5%. Snyder B
v, NRP (ZEEZENAERE O REHEP TN
Y2lE % 4 U, regional brain pressure »\ b5
LT RAETHEEL, Wade 5™ ZRKIMEHE
Fio BB L RRCERD b5 i o AR
DOKEEOBEIMA, NRP wEE/r #EY #F
TR B, AEIOERERCKE T,
hooo tx#Ex5E, PHT #EHTIZ, I
W FFBA 3051 BRI LN T B B 23 e TCBF
o¥EmrRs Ty (Fig. 4, Zhik react-
ive hyperemia i fi\»C PHT o MEIRENE
& 5\ 2~ o B 5 3 BRI KR S h
Twaind Bbhb, PHT ORIMTES A~
DEE3, barbiturates'® & [FIKE, £ M
CRWTitZED bR, PHT 2% selective i
R CER 5 b DTl 2 EaRRL T
5 LBbht., —7F, Kennedy H'” i rat
\© PHT % (20~100 mg/kg) # 2 ~ 4 Bl
< rCBF (autoradiographic method) % JI%E
L, @B, /SRETm BEERE, Tk
TRHEITHILE B, Thbo &1k,
PHT 7% BFTik#Rk «© 5} L T £ o metabolic
rate ¥Ex 50D THH 5 LBENTV5, LD
fir, PHT X TAMA BRI 81T % CBF O
VAR IEEERE CHinX 7. b, ischemic optic
neuritis *HETHELELELN TV 5.

EEG ¥, MO ELE BIET 50K
HECHERRIEETH Y, SEOERTE T
MM, BENEODICET % BEM
JADMEEE T2 EEG it X - TiRdbhie. %
7- PHT i X v, #o survival time 2% X%}/
R CHBER ERYADZ &1k, PHT
NaFEeRH T L CRILrOIER%EYE
FTHTEN TS Shic., XB Lk, Naiman,
Williams 5® X PHT ofi#t51c X b anox-
ia ARIcxbd % respiratory survival time
DEERRD, ZhiEPREER~OEEIER
CraELTWwWA, *7:, Pincus™ XHEL
#-MaE o ZE(LIER, Baldy-Moulinier® (%
hypoxia THEZ % MR 1 4+ v RV 7 EED
M%IfER, Broddle, Nelson 5% % H 4P
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o lactate g4 = glucose, phosphocreatine
HEOMEIERT £, PHT @ X 2REMmIC
ST AHREFAOKF L L TELLONRD LB
Tw5, 2hbix, WThi4Eo EEG ko
survival time ERICEE LT3 0 & Bb
ha, MiEE# KT % EEG o latency of
recovery (¥, —f%ic hypoxia DRkt
#IL, EEG i X 5RHHE o EEERE, MR
fERE; > EEG L¥fElx &5 EEbh T
5. ZoZ &nb, PHT #5H kW Tk
HR®IT & b burst suppression pattern
1% PHT 0B &EnE 2 bh, Lo#Ho EEG ©
recovery NEFCTH -7 &nbd, Thik
PHT ic X % Bif 7 RS EE@EE BHL T
2hoEBbnb. LinlL, 2o EEG pattern
1Y, EEJREE severe hypoxia 04, FHNR
Bo#EBELLELR T 5.

4ElD FE R\ T, M B EHC A-
VpO, 2METF L7=2 (Table 2), Ziud iMiif
BEIES O MTEEMC X 2 B#IRLH> + v
M oBEn, BMEEBFREREOETC LY, B
IRIIOREES BN Icled it E LD &
Hih b, Spector? (%, rat brain CTHEE
EBizkhs PHT 3= /7 eV —a v+ 7+
—~ AERAOBIEMBEEY R I D LB TH
5%, AEoER T RE & i L CmiE
Bt D CMRO: iMETHEAAZ R LIS DD,
HOMCB b FEEY Boleh oo (Ta-
ble 2). U7223- 7T, barbiturates 2o &
R ERE S L TR @ < fERBFF 0—D2 &
L T CMRO, D& TFIERIC 2D Bl % KD T
5, PHT iz off Ao FERB LT
WEEZD.

ERRIAEEIRAL, PSERIROLL, B OR
xRt % L Bbh, BEEZECEVTH
BETAH LR MEHEHER O M Na KT,
K #n, Cl{ETfEmEL, acute ischemic hy-
poxia 1= X AHIMEIE A 4 v R v FEELRE M
7Y F—Y ADEEDLDETLDEEZD
N5, Meyer 52 3, anoxia & X % BREER
HrRIEHL, MK~ D Na ofthids, Ko
kA HERL T 5. —J PHT &5 T,

MFEEHERC A 4+ v Ry TREELRET S L
57c Na & TF, Ko @iz B ishoic
2, S HiEETImo PHT ofifaEELliem,
474 % hypoxic nerve O#ifaPy Na £ TF{E
A, MlaA K ZRmEfER o BErE L bR
7. Artru & Michenfelder 2 (¥, PHT 2%
B £ 5 BiRFo K IBERMINE JE5
B LR, Z ofFF SR L TR D fRi#E
R # RTEEL TS, TS EIORR
Tik, FAA oZtd Kl & Rk, MmMkHHE
#wemLcat (Fig. 6), Bondoli b® %
hypoxic hypoxia T* D HMxTD, h¥x
b7 3 s BolEEE, Mkco7 3 /&%
DEIRERRIC XL L T5., PHT &55#
R\, MEERE#D FAA Ok LU
120 % DR T A AR R A ThIsn 0
i, RO SBEE LT\ IR L 5 5.
SR X 5 RMEEEE, BREROK « BFR
BATVARLEEYRIEL, ROMERITFE S
W5 REER T 5. Katzmann 5% 1%, ¥
#iCi1x cytotoxic type, o # Ko il &
iz B © BB & F{k L35 vasogenic
type © edema BT T 5 LT\ 5. 4[H
DEBTI1z, PHT HE58 O MTEFEH 120 754
RV TLNBHCENCRIIKSERCER
BB LR RIS ot BILC X R 5K
BEn, BEeMRRAcEL, ThidAEE
My BMRE R¥c X % osmolarity gradients
2 L 2y anatomical space 7t & RF 23 A
CE I DEERIINBLELIELDR
5. Lal, EBERD LS CEMATOKSTE
B AR TRMSCEEREA T, M
a4t c o water shift, % %\ 1% local swell-
ing OAEMHIIEEL B EEbh%. Lin
5 1, B4 5 EEIB T KTEED Lk R
DT\, Mk o BFE AL (Na/K) i3,
THEORE CHE—BDEEXEDLDEEL
bhp 2, EROMBECEVCOLRMETX D
B & EHceRRWERY R L, —0F
PHT $58 i, XBBERMATETLIL 2 H
maEShi: (Fig. . 2oz i, #®EAN
B & WV HRE O ZEREETRET D5 D
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LEbh, EEG o recovery NEFTH o7
Zrkrdtie, #oEREL T PHT of5E2RE
%2Bh%. Zimmermann 52 %, R 60 4
B> isolated brain ischemia % fERRL, M4
MK - BRE AT v A RREREICHRA LT
2%, KaeEImMEEMER TRECHML,
B L IcEE TS 2 L RRD. L
T, ZOKRGEE L RABRILIEEDZEE) 2 HHBI
THZ LD, RS T v AOEE=
FAF—EERBOBEORERTH D LHERAL
7o, ¥t Na/K dMEERHEH#TE D,
FOEFLIIKTEEDOTHICHL TER S &
BT 5,

Kutt 5312 X% & JUREEH &L To PHT
OERIMAEEE L, 10~20 pg/ml & TR TH
h, FoOMPOEE R, EERETCRLF LR
B B E Ebh T3, Ramsay 53V
¥, PHT ofPIEBUIEIRAE 5 T BRI
wheBfTerL, BEM—CRELH#RTES
LLTw5%, ¥7- PHT |1, BMfilgRDO~A 7
Ry —ARYF TS — A EEETHELED
hTw3. SE0ERCKT S PHT o5&
(15 mg/kg) i, EIfFA L L THEBEROEM

X

(7% %1% 1981)

FExmi-n, B RETpRIt+I7Eoh
7ebDEEL TS,

Heft, Aldrete 5% 3 PHT, thiopental,
placebo % Fi#E Lz 3 ORI 20 504
Mm% fERL (pneumatic tourniquet ##
D, mifFEE% o neurological deficit score
L 72 Bfdl#% o histological lesion % HgHET
LA, W &b PHT B5HT ER 2340
R, necrotic injury @D Toh ot EBN,
W B ic X b, post-ischemic brain
damage =i+ % PHT 0o&RHEHEL T
5.

LED ZFEO R HERHD D, EMEMC
FiF4 PHT gL L T rCBF oi#in, EEG
O, K- BEEAS v ADRELETRET
BRERMAEDR, ThBIIHEC2MREER
CBSELTWsh o Bbhil.

WEhzoehicy, HiEEEERME Xy
Fe BENERE R, SR HER R TR I EIR
AZHEP LOHERERLCE SR L ETET)

GRBOEEL, #3EAFKIEFEER/ATE
TRELL.)
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