<RNE,

;f Kobe University Repository : Kernel

K
S

4ope

PDF issue: 2026-10-07

5 v NTEF—BIEEBASRE I & B AR B AT

wmET) VIFERBICEZD5NRICET BH

%

oS g
m

ol
W

(Citation)
A KEESILE, 60(2/3/4) :209-217

(Issue Date)
2000-03

(Resource Type)
departmental bulletin paper

(Version)
Version of Record

(URL)
https://hdL. handle. net/20.500. 14094/00042547

KOBE

\j].\]\'l:lihl'[ Y
J

%)



89

Ty MR B AR 3R B I BT D3RR SR AR Al LR &
7 B EZ 3 RRICE T 505

oKk B B E

R R PR/ N R R
(58 - thi BESD
HRE  KS BE
R R RV NAR
T650-0017 P THAIRXHEHET7-5-1
&R - 6090, FAX : 078-382-6099

CEr12% 2 B16HZA)

E B

75/ v v (adenosine) IO MKFAHYIE LA
RIZEYEO—> & L TEIMEFERIC X 5 kil
BEEOREICEST S EVWbNATVS, SEOHET
i1, 7 v MR BEEREEIEFVEERL T,
BEETORFMKOENE, MaAKbOT 7/ ¥
vEFORBEMTH S 7Y VEOHEICO W TRET
Lt, —BWERERMARICE, FRSEIRDOY Y v
7 e 8 UBEDRAERIT>DBE0RRICT Y v
vy 7L EREFANEICHBRT 2 AEERAV I, &
SERFMKRER MERERMARIC X D B O48E
229 % THRDT 245, BRI THRICIEPCHICHIEE
TEEL, &5I126043%ICiET6125%6% THiRL L7,
Wakmian 7 7 v VBER, AMIcXDRLICHE
mu, BHERIOFHT0%% E— 7 & L TARKTRG
0N TIRHIZTREETE L, 77/ v v ORBEYD
THBEA /vy, bRFFVFY, FHUFVOEBE
&, BEFTBEESEE, 304 T AL hIMLIEY, ThEL
BARTOF16.215, 50.66%, 37.2f5F THML 7o
F4 vF VAR TRICEPHCED Lo
L, EXF4vF v i3KTHR0DTORESREL T
Wice MRS T 7/ v v BE SEBRRE I & FERE
CEBSHEINAERY, 77/ v SRR O M
FrcBi5 ¢ s AREt DR & hic, —7, FHERRIC
ERFy v F  BEOSMESHET S L3, EHER
FORAERE 120 BAERBEEREICBEL 3RS H
3LEZ DN, '

#
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FHEROBEEEAEVPHEAS L TOHRT, M
BENTROREIRIZKEREETH 5, HAERIC
A0 U 7 ARFE I R 9 5 KB R M E 4 ik IE
(hypoxic,/ischemic encephalopathy :HIE) (3,
HL B L OPREZEIC K » TE OB IIHRELS
ShicEh->2d 50, RIEZCHIFINITVASILE
LTW3, BaEOHFE TR, BEEENOZX bV 2Z
DHDTHEL, FOROHEERD 5\ IHRHE(LHE
EOREICAKXS TG T LpEHIhTRE Y,
BAI & 0 IO HER S h 5 LEFNC, BIMRO
FEEEPREI VY, ZOoBEME,» S IEEHRES
T at VL, HERKICHREEOHBELZEC
TEMHLMITIE > TET

L o, BHERCEDMBEAGRTFO— &L

75/ vy (Adenosine) HEF Sh, LFHEI

BoOEBREERKICES T3 L EH I hoRONT
W3a®, 7F/ v viRTY vR o vE Y FORBEY
L LTATPOMEAR TARE h, MELKREF &
LTOfEf %R > T3, Berne 5"BKATS 77
J v vz nMImE s U TERRIERAEZE L
TWBIEER LI TF/ VYT VEIT=RAMTH
35474 ) vERBVWABBHNLBTHLILZHD
peeew FEE UL MERREHEZR> s b —
BBLEXLE SHAMFEHOS 5 EPBESNTVEY,
BRETRTF/ Y V@ T VYT TALEET ST T/
e Ty —%NHL, HEME~ORELTAINVYY L
A4 v ORAERMIET 2 T &ic & b RRE < ATHE
LI TV AY, FO—hFT, FOoREHBREIC
BOTEHBEORESMEShE C LickDy, K

F—v— F . (EREUENEKE, BEREES, RFkDR 77/ vy, eXFFIFY, FF TS
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BELTFETAEROTRBENA TS,

TEUBREORE IV > ORBBBLH S 0
THY, 20V LB vy F Uy BILELER
(xanthine-oxidoreductase; XOR) 2N 3 5% + 4
vF v REBBOGH %, Betzblid, XORVBRKADE
MNENRRICEATVEIEERLTVWSY, 7
7/ v 3 OREERO ERICNEBELTRY, 1/ ¥
¥ (inosine) 2 Te £+ 4 v F ¥ (hypoxanthine)
»o*4 v F v (xanthine) E HITIREBNEARBE
n3, 2OBBICBVT, ERKETEXORMNA
DEBLEIETEFH VF v eng Foyd—+
(xanthine-hydrogenase) 2F& L F 2D L,

(ERRREI « BRI, BREBELRE T
HvF v e AF v H—+¥ (xanthine-oxidase) HE
#BLy, CORBERCBL TEURBRESRET
5519 (K1)

4, a3y MFEFERO T B ERRE
M (hypoxia“isckemia: HI) &FVAE{EEk L, &
BREMBFERI» SR THROBERICES £ T, £
KRR B T K EE =) v 7 E8 5, <
1278547 ) ¥ REEZROTERINCERINU 78R
BEo757 /v ZORHMEMTH S 7)) YKDR
BARETEEICLy, Zho0FELHSMICT
5 EEEHE LT

D I ~

Sprague-Dawley 5 v b 7 HEi (n=7) %%
ELT, —@BHHIEFVEER LIS, yLvy v
(ethyl carbamate; BR{LAR, HHE) %1.8g/ kg%
RTEHICKOMEEL 2o BBE S v F ORI
5mmOEEYIEEZRE L, EREMHAZ XIRE L TAKRI
BiRARIEL, BRERT I, SOIRBKREIEDICT
PIB LAEEREIC FY LV TER 2 V) ORERT &,
5y bt OEHEEEREICEE Lo LERRFEARIT
T, v 7= (bregma : &£ FOKRMICHY) £
D, BHI~1.0mm, AE~2.5mm, EEX5.0mmDAL
& i Laser DopplerIfi#fi it (PF319, Perimed,
Stockholm) =4 7uFu—7E<eA4 /0547
) vz« 7a—7 (CUPLI, Bioanalytical Systems,
HR) 28bETHEBELI, =4 7054T7 )V X
7o — 7 R3ATKEHKIC TERL 72, UER, ®EE
LEHB D ZE A B B 1231 2 SO ZE A E W 1,
kiR, B~ v b (CMAI150, Bioanalytical Sys
tems, HEF) ZHWVTIT.0CICEEL

—BtOHIEM R, FHRAERITEVLER
HERE AR BENRE 2 U v 7 (Sugita Mini
Aneurysm Clip; Mizuho, B5) TZ Yy v
Lk, Sy bERBLAEFr v N—-HNEBLHIZS

Adenosine <= AMP <= ADP <@ ATP

Inosine=—® Hypoxanthine

NAD+ O2
H202
NADH
02"
Xanthine . Xanthine
[dehydrogenase] Xanthine oxidase
NAD*’D O2
H20
NADH Oz
Uric acid
R1. 7 YEORB B & CIEHRER O R
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WEEFE T L, 603KICy )y BV S HRBRT S L
IR I EBR AR gk U, BRIS0HI & b B
T1%605r % TD15043fElic 72, Laser Doppler(il
FRETic L 2 BELEBMFEEO T =5 ) v 74270, [H
BRc<A 7084 7Y v 2k 0BRSS N
BRSO, 77/ v v 7Y VIEAREEY, b
b4 /vy, eXFHVFY, FHUFUVORADE
%, HPLC 3K HZs (CMA, Bioanalytical
Systems, ®F) ZHAVWTRIEL K", BB, 7—7%
D JLERFRHTIC idMaclab,4e (AD Instruments,
ZHE) ZRW L, HETFERIME ICdone-way AN
OV A &Fisher-PLSDE#EZHWT, p<0.056%2EEE
B EHEE L

w R

EIMORRE A7 MT 5 72912, Laser Doppler(il
Watic X 2REEFHIMKERDOE =5 ) v 74T 7
(KBRS IC & BREARIMFR T B AR 048122
BETEDL, AR TRIGECHICIIFEZT
[\ L7cds, & 5ic 1 BERIRICIET6 22596 1 s L 7c
(K2)o CORLD, BEAODHWLHIEF LTI
50 DREMMA I INTWS T ERE NI,

RiCT v MEEEEE BT 287 ) YREEOE
{t%2RS, 77/ ¥ /ORER, BMCXOBRAICHE
ML, BREREEERIONICTY— 2 2 WE 7o, BRH
O THERE -2 & LTHIRL, AR T600% I

91

RIFEMARECETERLL (B3).

47y, ERFHVF Y, FHVFVOBEIR,
HABAERI0SSEL D M LY, Theh, &S,
BRRIOY-1916.24%, 50.6f%, 37.2f5 TH¥mML /2
(B4, 5, 6) F9 ¥ F v ZEMKE TRICITEDLH» TR
HLEDIHL, eH#F4 v F v ZARKTERLBEM
L&, 60RTHEMEERHSEL TV,

E B

TF /Y RO, BEOSOMBER M
RS T 5 C EpEf S N, FrE B S T AE
LT 7/ v v OeERETEYSTHE - E VD
WEBRONDE, 757/ v v IELEY O PXHER
KBLWTHERENEE LTHEERKRT TH 321
E, H{ oz OBERNLBREIFEFIN TV,
EEMICERBNICHELET 51 DFDOFRELXIES T &0
WEETH - 7o, EE, HPLCER WIS ETHF
fidsajge iy, £, =4 70547 v AEDIL
Hick b, BRHOMETOZELEEHT 5 EH
AlREL 7S - 7o,

AE, Feldsy PIEFERVT—BEDOKHI
EFNVEERL, 77/ v v EZORBEYTHZ T
Y R0, BIIERZET & BERFOMEARBE O
BRI OVWTHHS I Lz, 5y PEIEFERVE
HITF R, HRISEEIIR OREZRBENT & 8 YR L A
i BRice 5P DHHEED, ZLBEDOE { ODHFFEE S

140
fg‘ Hypoxia / Ischemia Reperfusion
§120-
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s 100 {Z 70 2% oy . o
iy
& é%%%%// = | Lo
by //%%/%% *x T, ??ﬁ?’?%w
//,/////7‘5, A o | L
: 1 IEErserEa | || | | I Per
%l 1l
- A mmm e B 7
- ////%/;f/44;5;4;4;44744%44%?4/////%//////
8 a0l A
& ANV Irvirviiiiiiiriviviniiny
o annrvnirvvrvieirvivvirirviirivivi iy
nminnrvikievvivviimiionniinnil
8 TvihviivbvivviviEivi il
0 AU
AN A A A A
arrvvrrerrvirvevirviviirviriininy
ANV rrvrrrivvevveivil Yy
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Time (min)

2. —BEHERFRENAROTT 57 v MREENREOZE/L
HUE P EREREIC TR L, BRTAIOEEMA100%6 & L THE LT,
* 13p<0.06%, * *3p<0.01%7mR7,
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KE-THVOORTWE™®, —F, J v MFi&EF%E
ERZCETOSTRZOROMBREELT SR T
TERTERV I EMREEHITRINTED®, KA
DOLREIOKRF TS, EBRELZF TR LA v MK
RNt 2 EARELTHWED, BEBRRICEM%
MZBZEPEETHE DD, EIMAEMRIiceS
DX RBEANERETE, BERIESILNTENR
Wice, Eaid, S0, SHEgRo—GBHs Yy BT
EVIAFLWHEERER L, T v MIEAKNFEER
MOMEGHEIEEL, ESBRkoRH2Z Y » Y
FOATREEREMICEBESEZVD, Lhrl, KA
DOHIEF VT, % JICERRAMEMASIET,
AN BV THN0% £ TIRMARE OS5 &
DBTEB &M, Laser Dopplerfiifztic & b 1R
ANt 1, BHREERKICLDEPLITEFEIO LNV
FTEEL, ZO®R0FUNICHEBKT 5 &M
gaht, BEEOEMBICIIEEHAZK VT, ME
WEMIRE O B ECERR, MEMNERE, HE L BRIk
ORI ENRE 2720, BEROKTHED
BY, R RORBICLAHELEE I NEILT
B, BADOEFNVICE SN SZHEERBOIMFED
ETicb s ORFARMEN TR D b LNK
Vo EIMEfDEWERET TR, FIFEKOKTT 7
/vy IMEBE N oMiRM#ERFICEE T35 L RMEINT
W35, (KR IS T 28Ficd 77
/Y UBEET AR EMRENTEY, HaAERK
WTT, 77/ v vdMEnREWIRENERIET
WBEEZOLNTWA, BADHIEF VTR I v
MR RSN D T 7 v v BEOELE, K
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DOHEREE TED T, 55NN TDOE = 218
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Effects of Hypoxica,Isehcmia and Reperfusion on
‘ Regional Cerebral Blood Flow.
Extracellular Levels of Adenosine and Purine
Metabolites in Neonatal Rat Striatum

Osamu Miyake, Masahiko Yonetani

Department of Pediatrics, Kobe University School of Medicine

(Director : Hajime Nakamura)

ABSTRACT

We examined the effects of transient hypoxia/ischemia (HI) and subsequent reoxygenation/
reperfusion on the alterations of the regional cerebral blood flow (rCBF) and the extracellular
adenosine and purine metabolites in neonatal rat striatum. The rats were subjected to HI by
clipping left common carotid artery using a microclip and inhalation of 8% O: for 60
minutes. Subsequent 60-minute reperfusion was introduced by unclamping the artery and
exposure to 21% O.. rCBF in the ipsilateral striatum decreased 48229 of baseline during
HI, and recovered to the baseline level immediately after reperfusion. Then, it decreased
gradually to 76225% of baseline during reperfusion. Extracellular adenosine level increased up
to 790% of baseline during HI and reperfusion,and decreased gradually to the baseline levels
after 60-minutes of reperfusion. The levels of inosine,hypoxanthine and xanthine gradually
increased after the initiation of HI, and reached up to 1,621%, 5,059%, 3,718% of baseline,
respectively. Although xanthine decreased rapidly at the reperfusion period, hypoxanthine
sustained high level during 60-min of reperfusion. Increased interstitial adenosine level in
neonatal striatum during HI and reperfusion might be effective to maintain rCBF and
protective to brain injury. However, prolonged increase in hypoxanthine during reperfusion
period may generate reactive oxygen species and exacerbate postischemic reperfusion cerebral

mjury.
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