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Evaluation of paththysiology of early brain injury after aneurysmal
subarachnoid hemorrhage and assessment of protective effect of brain hypothermia
on early brain injury
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Early brain injury after aneurysmal subarachnoid hemorrhage (SAH) worsens
the neurological outcome. Dynamic changes in membrane potentials, intracranial pressure, cerebral
perfusion pressure, cerebral blood flow, and extracellular glutamate levels were observed within 30
min after SAH. A prolonged duration of depolarization correlated with peak extracellular glutamate
levels, and these two factors worsened the neuronal injury. Under brain hypothermia using pharyngeal

cooling after SAH, cerebral perfusion pressure in the hypothermia group recovered earlier than that

in the normothermia group. Extracellular glutamate levels in the hypothermia group were
significantly lower than those in the normothermia group. The early induction of brain hypothermia
could facilitate faster recovery of cerebral perfusion pressure, repolarization, and the inhibition
of excessive glutamate release, which would prevent ultra-early brain injury following SAH.
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1. WFZERHAR S F 0T 5

< BEETF M 72 K LIN O 2MEINCE & 5 RWIINIEE (early brain injury; EBI) DJRREI
FHTHL L TIO BBl I TPRICKESHET L2 EBWES N TV D, BBT iE multi-
factorial 72 A B =X LNEZ LN TEY | SAHIZ L ZBEFNETCHE, —BEEME M, HIGER
H BRI ETRE DIFE N FHIR & 72 0 | ZRAGICHUIMEER RS . MiEMBIM  (blood-brain barrier;
BBB) OfikE. FEPEIEPEPNH] (cortical spreading depression; CSD)SORIEMEY A b A Uik
M7 EORENH D, YFTILEBL Ik LERABETHFIE CHEBMH 2T CE 7, BimteT
Jv SAH % DIEERLOZALZ 4 DI L, BRI A RV SHllafE S ARV Z & 2R L
7= (Shimizu et al. Journal of Neurosurg, 2016). & HIZENME T /L SAH % 2MEH O+
L H DI DOIEFENL DO AR SR HT O MMILGTE . I 52 % 5B DWW TR 21T o 72, SAH 148
SMEINZ I DAL RIS AL, 7o, OIS S EE T 5 F TITE L 72K
& APRRMIAE O Bt /3 IR AT D BN SR HBE 3 0 2 2 & &R L. I Bl RE D 2> & ARk R O FR B
ZPHTCEXHZLAER L (in submission), WD AN =X LEHFEK TH Y BEREEF
1. AL 2> SE S ORI EBT OJFREL 1B K L72F7E134 £ TlzZe <, EBI OJF
RERIXWE 7RI L 5 2 5, EBI ORAEMIL < b N M OB 720K 2 — 7 v FOFE RO W HE
PEZ RO ZOIRRIE< IR T IO T4 2 868 S5 /RN H 5,

2. RO HEBY
ARFFETIET » O SAH injection &7 /L& VT, SAH A OEZENE, MMM D224k
ISR DIEENAL, Mfash 7L 2 X U RRIREE | AR TR O SRR I Lo K 5 IS
T DN ERFT D LS EBI OFRREMEI A B8 Lo ERWI O L 70 D, FRlZ, 70 X U EER
FEZ 2 3l ZFHT 5 2 & T SAH # 60 3 AN ORI BT 2 IMIE RO X 1 I v 7
BRECEBET D LN TE D,

JRARIR L L = L ¥ — 1B O], 7 I BB oM, RIE, 7R h— 2O,
JMTEREDIIHI D 4 SOVERMFENRE Z N TWD, FxidZ OMKIRIERIEDOZN %2 SAH #Hifia
PEFID EBT 12k L CHIGHTERWMNEE X T\ D, ARBFFETIX EBI OFEMITICE] ZFix
EBT 12569 2 BRI IE DR RIT DT, MR OBENL, BHENE, RPTMMIE, Miask s v s
I U OBLENOBETT D Z L AT E LTS, BB IS 5 MIRIERIE DR OME S 4]
DRHLTIH D,

3. WD ITE

FBR 1 & L CRH T T ICERRERIAMPEL 0 B i 2 BEZENE2S 143 8ommHg [ZHERF S b &
INTEALLS bR FHMET VAIER L (N=9), Biorfisf & Mifast 7 v 2 3 RIS
WTC, MIRBEEE & OBIR A probit fHT TR L7, E7o. MEARE 60 HRIOBEN, FHi
£, BEZENE, MERE, MM, Migst 72 I URIEE AL L, Bomms 20 5Ll Eo
BEL 20 S RTEOBE T THERZAT o7z, FEBR 2 & LT, WHSERENEZ FH\ C R IR 2k
T MIEERIE O R A et L=, ERRo A liiEAET L&V, Bz s L%z 4C
DWHKZ BEX VR L. MRREEEZITo72 (N=7),



4. WFFERCR

FEER 1 TIIMAARIT 88. 9% AE T, 20 3 LL EDOWi R A 44. 4% TRD T2, Wik & M st 7
VAR BRI TR R 2 R B T L AR UL 0% DR I A 90 MR 1
16.5 4y, #fRSL 7V & I U ERIEFEIX 146 umol/L THh o7z, 20 /0LL EBisyiia il = L7=RE T,
20 P ARTEORE L Ll LT 10 3t DMK &3 G ISR < 20 r LI CH Bl 7 v & <
VERIREES R Uiz, I R ASESCNC A Lisn 2 & T, B MROEIE, fifask s v 2 X
FRIREED ERBAT, REIMESEOEBELRER L 0D B2 6N,

FEBR 2 TIEBARIT 100%242 T 20 3 BL B OB BIE 28. 6% £ o 7o, MEESMEIZ T 7.0
53 7C 30°CITHE L7, ARMARIRAE CITFIRAE L Hl LT, 10 4312 LA CRURESRIE AN A B IS HE L,
BRSO 7 2 2 FRIRFE D EFITmH &t (200,01 vs 26,2 umol/L), AMAKIEFEEIZ T FLX
— R OIMBIRMTFIEO LG TN Z T, MREREZ RINICSGE S Y 5 2 & TR O Boma 2
L. Mgk 72 I UBREO ER-ZmE L, RHEEOMENICEHTh 5 LB R bk,
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