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AXWEBT21I50MENEMBOKNGS X O
NERREEEDEIEIC I TBEEAE D EE

ERKRFEFEHME - REFHE (X N LR—500)
T H 2

(FRK 3 %5 A18HZ A1)

MO A X16B £ A, LTRBIIRENEC £ 0 15ABOLMEm T 70 /0L, BEE
FEBEOMMITS & VIHNBRREBEOE (L RZTEEEREORELRY L. KR LT, OO
BETRERZE=F—L, HiEH (37.5~38.5C) 8HH L EEEE (34.5~35.5°C) 8 HHD 2 BEICIEE R
Wiz, BB Y 3 v 20mg/kg LRRBT b0 0.5mg OBECHRESEAL, B ooy
ATIHBEL 2 BT, BSR40% | BK60% © 0t 0.5~1.0% 2 WA & &, FMEEIET 12 R % M
L7z, BIlRA =2 — v B L UCBHERAMERSY T -7 V2BV TREBEORBR S A -5 — 2 ET 2
Lrbic, AIEE2ZEELUMRY > ¥ — BEHR) 2 ANEE LcBA L TRMAR S BEE Ly, &
fo, DUBHE CHRIAR L @EEHM L VR 2 EH, T2 — L. TASOHAEEER. TACESH I
TELI. 2B, ERREIREICHY T -7V EEBAL, MBIRODOFRL— L. 20, 554
METRBL, LITRER, ERBIRS L UTABIRIC 2 2 LDSERHR 7 — 7 %8 L SRE i i
Z7z. PaCOBLUNA R « 27 ¥ XA ERBICHEL 2O BWMAN 2 2EHE100% : o0& 20.2%12
FEL, BREBOXELFRFONO L BEDET*ERELL. TRTOBEEE DEREES T
L, 0%k, £MEMEMEEBL . SKEME, LITRERE, BHBEHED T2 3 2R E O BES
iR HEERE AT T DeBakey $HF % B THIHM 23BN 72 Z L T, WO TERSIRE: TABIRSE 7 —
TTRIEL 7. I5AHOLMEmME, EABIR, TASRS XU LTRERONEEN £ @S L, EE
EHBROBRE N7 A —5 — R EEMCAEL 7. INMREEEI, 0 & Bk — b2 s IRmm e
REFERELOBTRY, RMMME L b, BEELI0% L L 20EARTEIRLOE{LE S
L7z, @RBIC & 2480 MRS, HRBT21.6+1.4% (PH(E +1E%aE), (EEET23.3+
2.58THY, MBMICEEEZ 2@ kb ok, L L, MEXEEEL 2B SEMEREEE
95.6L17. 5L, BB TIH43.123. 12 L HE (p<0.05) @0 o7, 28, MEENBEOEY
KWEAHRCERZ2R0 e ok, — A, MOMKEOZEIL T, BEREMIDORES TEEREH150+
98B TH o7z DIHL, (RREETIZ190.9414.5% L HEICEEIML Tz (p<0.05). BF MR M R
PERTR b ERED SN, EREHCBY 2 EEENENOMIRORIM, BnENEEET M0
ERMEZRUEBEHOPTOL2DERELCEF AT LS, EEERESR horeflow
phenomenon) 2851 T 2 LCHMTH -7 L Bbhz. MEORHEE L 5 SlconTit, BIFo
A OBEE R & VIS OTE N T 2 BEEONRBMHERE S MEL b2 L b0 EEL 5N
5. Fh, ML SMESNZMBEOEORE, T2bbNECEHBRIIZI BT, KERORMT
fiH388.5+8.6% & WIRBED61.2+5. 9% IZHATHEI (p<0.05) KEFERATLE, 2512, 20
RE, (EIRBFOMIERIE30.168+0.016 L EREHA DI L, BBETIZ, 0.102+0 0115
(P<0.05) EEERL:. ThSD&E, MEOHEHEEIC, BREBOBEMESL ) BIFZRIAT
BY, REBOERRREERALILE2TET200THY , BEBEOEEIZANIZERL: LB

Abbreviations : BE, base excess; CBF, cerebral blood flow; CCl cerebral circulatory
ndex : CI, cardiac index ; CMRO;, cerebral metabolic rate for oxygen : MABP, mean arterial

blood pressure : PDH, postischemic delayed hypoperfusion ; PEEP, positive end-expiratory
pressure
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o, Dk, MEmEics s MEEREORED -2 THHMEOFHHR L, JORMICE T 5 M
Wi L MERIEROE S 5 4T, 34~35COREBFRY, MEECEHNTH 2 LR ENL. &
i, ZOBEHUSEOTE L CHEEERBCREI NI LEZONDZ L6, RMBRIIEHLT

b, BEEKROMBKRE T 2HMR1AFEING.

Key words complete cerebral ischemia, low-grade hypothermia, cerebral
blood flow, cerebral metabolic rate for oxygen

RO [LiFEEE] ORZLERWC LY, BN
BB & UIEEEILREDS 5> O LFEEFREL <ML
LTk, Lhl, ZoMicd-> T, FRHEHRER
ERBTEANENL, 2B TETYL
3. Mz, EE, LMERERE] O AR KEEC
B0, HLOFRBESEEATHS.

FIE, MRES 2 WIIRERECEL TEMESRD
SNTWwREESER, BERY L MEED > o —
AATHD . £, B LTk, Ca* HEIE», AE
MG ENEREE" 2 EBHAREh TV 2.

DY BEEKBI DOV TIE, 1950/ & NERED
ERBHo5hTED, ZOBFEL LT, BB
PHOBERZIHT AWMEOEA NEZ oA T
3. DIESREE TR, ZoFAKREE L TERRE
BEFECAASA2 L kD, ALUORE:H
bETHLNOAERIZEBEIEINLEERZLD.
LdL, DEARERTHITONT ELRRR, £
LTEER LHSEREEFBETOLOTHE™. Ly
L, BEL, UPEERAERL, BSRIG, EELF
Bk, B CORWERRED o, ABUERES LU
EEREEEHAOBRBECIERLICCLELSIEFESD
3. 20k, EBEEBHI, BERARE - OHE
BToERCBEESNTER. Lirl, B, 34~35
‘COBEEMBIEMTOMEES > I HEECE
BTHLETAREMBHE SN LIk,
EEEIZIE, RMANCEFRREL L bDOM™E LA
FThD. b aE, w3, 152MoeMEm A X
EFNT, BIMATOEEEERSPIRERBEEE
BRI, £EELHFBIRES L EBRTWE Y,

BRBEORRIE, FTLLTHERTOREBENEREL
ETa€2ZbdeEz6NTVE. §0, 2K
EMATOBEEEARL, BMEOMMITE & KR
MWEECRETREY, NEREMK6FMIChI-
THRELOTRET 5.

NRB & UHEK
1. M&Rs & URBBOHFR

EERIZIL, KE10~15kg OHEBORK A X 165 %
v, #EREYE, RERREFECEERRE GITN
) SEEY, {KER UITHR) SHLICEFEARIHG
7z, {KBIE, HKEEH 70— 7 (43TA, Yellow Springs
Instrument Co., Inc., Ohio, U.S.A.) 2 BB ICHAL T
DigoBECHIEL, NEHZ37.5~38.5°Cic, HER
34.5~35.5°CIc R o 7o FHHRIFRE L URERHFI,
KBRIGLTE— ¥, 777 v b, KBl
LB EEHNRINED B IIEH T, BEREC
MTaskowwli:.

1. B &

ey 2y (S, ®HR) 20mg/kg LHRET bo
vy (HE, BX) 0.5mg OBEICL D HKErEEAL,
#Eyry=nay >y (UZA, BX) 20mg HETH
ERIEE £ TV, ATFRREE LP6 IMI, HXE) o
L. AW, BFE40% @ KR60%DEEH A
120.5~1.5% D a2y EMA b DERAZE, &
fbotvza=o s (HEF ALY />, BHE) (Img/h)
T EL, 5emH,0 OMRFERBE (positive
end-expiratory pressure, PEEP) % {ffi0L 7z MK I
" % (intermittent positive pressure ventilation,
IPPV) % 1F- 7z. & & L L T, PaCO» 40
mmHg i EAx2 X321 EHERE 10~20ml/kg)
B X OHBRER (8 ~12/4) 2#RELL.

Il. FEMERB L UEREE

WERBWEMBAACEE L T, KBRERELD Y
—a—VLEHA, BBEL, FENBRENES L UR
MmA—b & UCHERE LY. 7, KBRERR L 0 8ER
KIFEPR A 7 — 5 4 (Swan-Ganz, American Edwards
Laboratories, Irvine, U. S. A.) &AL, SEOER
R8T A= —OREIE, B & UHK L EHKESICHT
Fo. 20, BB E L, EAMFUMECEEEER
(3w b AF4HL, B CESeEELL. AN
EEEDEL, mME 580 CARBERAMBA LY Y-
(A A RF 4 AL YR, B B REEECE
ET 5L CEA, BEEL, AhEEMTEERIC
WE L. &7, EERRBIREEEHL, 236G/t




SR MBEORMITS & UIE RN E & & B 567

YOk, BHE) REA, RREAR (B8E, 55
gL BB, MEEEZ0 <7 o S EA
BrEALTAZ2—VHICHEDANY ViNEBESE
AEFTHLTHE, BR LKA, S 8IRM 2% T
55Xz, BEOBRERTE, EEBO/ NKE
BEARA 2 RBERAA (Colténé, Switzeland) T
#, EELTCEHEEL:.

wio, EMEEELEEABBMIE L, B84
MCHi, FRRIRL DRBO L RBIR, TABIRKCZ

Fig. 1.

Method for complete cerebral ischemia.
Complete cerebral ischemia was induced by
occluding the aorta with a DeBakey’s vascular
clamp which was placed at just proximal to the

brachiocephalic trunk. The superior and
inferior vena cava were also occluded with
umbilical tapes. Ao, ascending aorta; BCA,
brachiocephalic artery; SVC, superior vena
cava; IVC, inferior vena cava.

NENMERIR T — 7 2B L. LITREIRC I,
IRERE D T & 2250 AT, BEIEBIIR SR A
DA T —7 2B, RKER2 7> 710 & 5 MiE
Wizt ThoTRTOFMHRIER, 1% 40
A4y (BER, BR) ORFBET Tk, Zoff,
LERN (UEEE) 8L MK (UEHE) 2881
o, TROOBEMEE, SEEERIBESE (%Y
TIVART A, BENE, HR) TE=S-F 2L E
b, EfREEL.

IV, B2BEMNOER - BEBEENEE
TRTCDOFEMBEBL Py —DEENET L
WA T, BIIRILA R 547 217>, PaCO, % 40mmHg
HI#8IZ, XA R » =7 ¥ X (base excess, BE) % +
SmEq/l BIRIZ %22 k5 IR E&HOERE 8. 4%
BREEG DU VA (KE, B5) OBE%1To7. 21
TNOHEENERBICHESNLBAT, BAS A
Z100%BRIZ0.2% " a v v 2 RBUZODIWEEL
TR AREEE (7o, HR) 0k o T, Y
AR o BELHEL, Ot s
0. 2% D REFBEEICHELLANVZET, BEL:
RATTNCOHEHEE DRBEELREL 2.
B, BMcBLTHs7—7 20T, &
TETREIIRE, BHERLD T 220 EEOBE
BRFIEERHE BT T DeBakey D&M T 2B LT 2 5
YTEBIeTiTof. HIFKERY 7 708 a6
&, ERERE TREREIEXRT —7THRIBL:. (M
1) MEET, BOF, £00OBEFEBEAIEES L
BIRRANERE AL BRELREL T 5 LHEEICE
BELRVBEIIWE, LENBIsLWIRLEER
ZEROABEY > ABTRLE. &8, LHRES
WERT 2728, BHEFAGHRY 7 —F L CHEL 72
MERMERESE L L.

Table . Arterial acid-base status at base line and after complete cerebral ischemia for 15min

Normothermic group

Hypothermic group

Base line pH PaCO,(mmHg) BE (mEq/2) pH PaCO,(mmHg) BE(mEq/2)

7.367+0.009 41.4%0.6 —=1.7+0.5  7.363%0.01 41.0%+1.0 —2.1+0.5

10 7.18940.019 44.0%2.1 —12.5%+0.8 7.216£0.022 41.0%2.5 -11.5%0.9

20 7.421%0.015 42.4+2.8 2.4%0.8 7.38 +0.029 39.5+2.1 -1.6%1.9

30 7.42 +0.013 39.3%1.6 0.9+0.9 7.445%0.015 32.6%1.7* ~1.0%£1.0

40 7.4280.016 37.3%1.0 0.6£1.1 7.435£0.011 32.1£1.3* —1.7+0.8

Time after 50 7.419:+0.015 37.5+0.5 0.1x1.0 7.422::0.01 32.0+1.2* —-2.6£1.0
recirculation 60 7.4060.014 38.7+0.9 —0.2:+£1.1 7.381%0.017 36.9+2.1 —2.940.8
(min) 120 7.403+0.02 39.7+1.0 0.04%1.6 7.367+0.017 41.2+3.6 —2.1£0.5
180 7.374+£0.015 40.4%1.5 —1.74+0.7 7.32340.028 44.9£3.4 —3.5+0.8

240 7.38 +0.008 39.2+0.6 —1.7£0.5 7.36240.012 38.4+£1.3 —3.4+0.4*

300 7.38 +0.011 36.3+4.3 —1.4%0.5 7.362+0.012 89.4+1.6 —3.0+0.4*

360 7.371%0.017 41.4+2.2 —1.5%0.5 7.353+0.013 38.8+1.6 —3.8+0.6*

Values are means+SEM. *, significant difference (p<0.05) from the normothermic group. BE, base excess.
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153 MoeMEmE, EABIR, TABRS UL
FREROIEICER 2BRL, BERE*BRsEL. &
FEiERE UTHERL R -k, BREFE&OD
FEEESBhEZBERE, PEOF—/3 > (1~3
ug/kg/min) PEREES L. BRERRR,
PaCO.3 & Uf BE BIEFEICL 5 & 5, ®WH, #i%
RUEOBREOEESIUVERBF VI YL 0RE%:
Fot-. TREEM 2 BHE%ZE TIX, BF100%120.2%
OruerERULLDOE, ZHUREERKRTET
BME50% | BRSOBOEFY A20.2% Do %
mzr-b0EANTREERET .

V. MEREs L CRAEEER
FZEBOREOR A I, HEME, BEREMODL0,
20, 30, 40, 50, 60, 120, 180, 240, 300% X Uf36057
#®e L. BIEEE R, BARE, LiEE, OREES
TURMEBENRICIA, Bk & BRI & D B
MEERLTZEAZFRICD L TME S A 347 (ABL,
Radiometer, Copenhagen, Denmark) #{T->7:. E&#
SHEX, [1.39ml/gHb X Hb (g/d) XK EME
(%)/100] +{0.003 (ml/mmHg/d]) X PaO. (mmHg)]

TRDz. KEEEEEE (cerebral metabolic rate for
oxygen, CMRO,) i ¥ Ml 5% (cerebral blood flow,
CBF) :kBIfRIN— ERKEIRMBREFEEE L 0k
T, LMEH (cardiac index,CI) 12, 1 X TREARERD
BHHICBEEERH 20T, FERTROMHELGE
TRLUTELE. &8, CMRO. 8 X Uf CBF 0%{
3, HEEEXI00%E LI E0ESETHE, Ry
L7:. WM{EBR#EH (cerebral circulatory index, CCI) it
Bk — ERREIROMEERETEREOHE L.

VI. #EtFRIRE

BIEMIZTRTOEHELFEEETRLL. BES
BIURRBRBOBARMICOWT 2 TAEIMTE
Tot-t, BEEXOLTEZEBER I L0 St
dent OMIEDHW t MEEZFAVTREL, p<0.05%
BEEZEHO L.

151

1. MBEHRAR E1)
EZrRourol:. EREFRER, Mt bCEED

##

Table 2. Timing of EEG changes during and after complete cerebral

ischemia for 15min

Normothermic group

Hypothermic group

Flattening time (sec)
Reappearing time (min)

21.6x1.4
95.6417.1

23.3+2.5
43.1+3.1*

Values are means+tSEM.
normothermic group.

* significant difference (p<0.05) from the
EEG, electroencephalography.

Flattening time, the

period from the onset of the complete cerebral ischemia to the disappearance
of EEG. Reappearing time, the period until the reappearance of the burst

EEG after recirculation.

Table 3. Hemodynamic changes at base line and after complete cerebral ischemia for 15min

Normothermic group

Hypothermic group

Base line Cl (¢ /min/kg) SVR(dynes-sec-cm ™) CI (£ /min/kg) SVR(dynes-sec-cm™)
0.13 +0.014 6690+ 566 0.107+0.014 8698+ 797
10 0.171£0.017 5767+ 541 0.113%+0.011* 8262+ 699*
20 0.193+0.017 5620+ 401 0.11 +0.009* 9076+ 908*
30 0.158+0.014 6549+ 541 0.091+0.008* 10683+£1287"
40 0.138+0.014 7000t 679 0.08140.007* 11685+1436*
Time after 50 0.124+0.011 7760+ 888 0.0760.007* 12060+1294*
recirculation 60 0.11840.01 81461100 0.079+0.008* 12056+1265*
(min) 120 0.086:0.007 117251690 0.067=+0.005 14341+ 953
180 0.0860.008 109321605 0.06 +0.005* 16323+1322*
240 0.091:£0.009 96641270 0.065+0.006* 14528 +1739*
300 0.091+0.007 8496+ 968 0.066+0.004* 13857£1125*
360 0.11340.011 6760+ 909 0.057+0.004* 15877+1205*

Values are means=SEM.

* significant difference (p<0.05) from the normothermic group.

SVR,

Cl, cardiac index;

systemic vascular resistance. Changes in CI and SVR, there were significant differences between the two groups.
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Yy ADRE L DES CEERICHES L.
PaCO, i, TEBER®305, 405, 505 OB ETHEE
pE3VEEICEMETRLL. BE Tid, 2405, 300
A, 6000 ETEEZEE Lo INBOANKE
pofz. Lvl, 1030ORFR THREIZE L WAEIEY
Y F—Y ARBRDLLUMNE, OThOELIZIZEESR
Hizh otz PaO R eRBAE L CHEMICEREE
p@HLh 2T

o. B EE?2)

EMBHE & D BEMHCHRELL, BEBSR N
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Fig.2. Percent changes in CBF (a) and CMRO,
(b) after complete cerebral ischemia for 15min
compared with the base line values. -e-
Normothermic group ;-C0-, Hypothermic group.
Values are means+SEM. *, significant differ-
ence (p<0.05) from the normothemmic group.

- CBF, cerebral blood flow; CMRO, cerebral
metabolic rate for oxygen. There was no
significant difference in change of CMRO,
between the two groups.

FHET 2 CORMIE, HHECERBMZLS. 1L
3.8 TH > DIF L, NFETIE%.617.15LE
BiZEAL.

Il. ¥ & Ik T (mean arterial blood pressure,

MABP) o %1t

RMEAEE LD A% LT 10mmHg T %D,
BaEoeMENTZzO £ 2HEL:. BREMER
IVABMICERL, —RRCBMEREERL, 15
BRIz » TEEEBICEL 7o RERO 1HEE
Tk, NBESHEID bBOERCH 208, BE
EZERwahot:. IEHLUGE, HEESEEMEEHE
Lo U NBIETER 2R, miFeb
TARC 100mmHg U ERHERFL Tz, /2, N#O
AEEHBEOSHET, P11 n&EnnETh-
728, L EBREREORSMIEYT, RE5EB &
VB EGHEBICEHERCEEERRO a7z,

V. CI (%3)
2REEBUTIRTINBETHEELRL, £¥ES
SUEBRBEREZLRISUAORLA THEMCEREZ:
Tz,

V. & M & i $1 (systemic vascular resistance,

SVR) (&3)

ERBEBUCCTIRTHETSER2RL, E¥ES
L UERERBL0AUADRS THEMCEEEZ:
Tz,

VI. CBF (X 2 a)

CBF il L bEHOELLERLL. $8bL, B

Ischemia
T

0.8 -
a 0.6
(&}

0.4

024, /

0

0 60 120 180 240 300 360

Time after recirculation (min)

Fig.3. CCI at base line and after complete
cerebral ischemia for 15 min, -@-, Normothermic
group ; -O-, Hypothermic group. Values are
means+ SEM. CCI, cerebral cirdulatory index.
No significant difference was seen between the
two groups.
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MAERERIDARL, EREMGE S CEEED
150~250%  ABICINL 72, 2D &5 2R, I
EOELFEEAETH>72. LhL, HEEEEZL
SORATAMBCEEE 2D, HEO ALK X
ol g, HEORSEE1045OBE TR SR
7eht, NECWHHBELD LB, 2000BATREHE
ERUL. B, BEL L AEICEL L, 4050REH
TEEEETELY, 0RMBROMELE >/ £ 68
ME#EELL.

Vil. CMRO, (& 2 b)

M bAEOELETRL, AEEZ2Edun
. Thbh, EREHERIESXAEOETH -
WEBICHEEECEL, BRBEMO 2BEE»5 B L
FERETL, 4RBHEMBCRBEURS L.

Vil. CCI (& 3)

EHEECCABEMCEREE SRR o7z, BRE
H%, SBUCER L, SGFE0 > b tlP &L
7o, OB L bA0DORE L D EXEETEY , MR
EEDORHIBRTHERL, BIF—EOEERLE.

% =

EHEMEFT MBS TR BELRMFE, BEE
SEMAITZ 5 2 & L BMFESERICHEETE 2
ZETHB. £, BEOTHH B iZAEENEORH
Ry, FHETE 2 BEONMEEIREICH6TET
NTHBEZEBVEENE. o0, NEERL—FENIC
BWET 0, O, MZr0EERBICTE
DEEXPBLERVILLIITRTHS. ZOHBWD
ez, ThECELXOERBWEROIE TV HE
RKENTETWEY 2035, 1 X 2BVLETL
TiE, 102FMAOSMEMIIRELHKEEZ LS
ERVEENTWEY. £/, 183MoeMEm T,
[MFEICHET B L ) R EELHEERLFE THE L nb
nTw3Y a3, MEMCKT28EDOFHH 2
IR B RO MRS THMET S 2 RE OMEE
EbsT LENTRE, 15O SRR KR T
3z kkl.

FEBTHO L HITREIRERSE L, ceHLlw
EFLTIREWYD, EMEFMATERCHE TS % &
WIFELHDE . ZOEFTAD—DDOMESIT, B
P AELEDR AR SR T 5 20 2 LA FAKE
BRETLIARUYESLSL I THS. Lrl, ELUS
D|MEMICE LN B & 51, DeBakey $fFDAIER
L TRBIROBKEE2 T RT DI LWL D ZORESR
BAIiET 2 2 EDATRETH 5. & SIS ENZ, HITRHE
PREMTHIC B B0 - ERE~NOBE: & 5 ICBRT

Bz, EILUSDFREME TLHOET kit
pHEERV. Zhid, BOPOLBRECRS -
AL VBARRBEBEBEDO NI VANEET 20
ETEBRILIRTBILEENELTYS. 20
R, SHOERTE, L HEHEORER T )
EETH 1.

CMRO, iz, RUIMHE & B - BIRMEBE S S 85
EOBTRDOEND Z L n, NIMROBER Kre
B, MOROEE G, —BREICIIEEEN L iy
AwshaTnad., Lbrl, EREBVMORELEICER
Dby, REEERWLERTIDOFEREET
WIS 2. 7, HEEOERESERsNS
ZERWIETHRL, BEN/NSHI LOEER
BETERNICHETE2 L WS Z b ERsh s,
BLBOER Ch o ORERL T 0, KESYER
LEREBRTLRESATVLS. Z0L5 KBAT, &
EERT, BWMiEE s A TAMEERR 20EL
Jo. EloEERRMIE, ERRERE» SEMmMUL. L&
KRB I MREOBIRMASMALTHB Y, Zhs
EMMBEEOHN0%2H->TWVB Enbh Tz,
DL BEHELS, Ly HF—DUBR—F Lk
B3 D0, M ET 2 BRTOKKEEmTE
FELTVRHDTHSE L&, ERREBRA K
HRU 7o ARI 6 B 2 A2 B L T & 2 BIRmTiR2w
IrREELT, CMRO, OMFICHE L TIld £ HfEs
100% L L7z EOESFETERERLL

ZOfER, CMRO, DELICII M EEELT
Doz, TOI L, —BRECER1CIcoE
5~7%D CMRO, DL HTDENDE I L EFET
3HDTRR. Thbb, SEOKRETE, 2iE
My L CEREHEEELC T, HECBT?
CMRO, DA EINBTOZNLFABRETHAL I LY
R&nrz. CBF T3, MREMERLSORAT, HE
OBEMBNEI R TERICKE o7, IOERA
B RO MMEEING, BImEEE BT 2 nER
BoRMEREHOPTUEDORERE LTETS>NT
W3, EFEERES (noreflow phenomenon) ZFAlk
T3 L TCEYThoEBEbRD. 851, BREHE
ELDBECREDO LI ATLHREEOERIIENT
HoleBEbha.

CBF o&F{bizDwTik, £EBRTYH, ITNEF TR
& X h T\ 3B % M I o ™ (postischemic
delayed hypoperfusion, PDH) #%, WEETRO SN
IOBRKE, BREMSHOMED ERICHED RITE
FMcEnTEOSND L ahTB Y, 1~ 4KHE
Wit CBF —EEHEMD 0 ~50% L &REE.
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§~10BHBICIIBUERET S LA T3
fgEAE BT, PDHMRDEENIX, Z ORI
~FLT, MEOEIEHREE 2 2L bE o7k
#Enzo0 CMRO,SHEART A Z L zdh 2L shTw
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Mild cerebral hypothermia during and after cardiac

Effects of Low-grade Hypothermia on Changes in Cerebral Blood Flow and Cerebral
Metabolic Rate for Oxygen after Complete Cerebral Ischemia in Dogs for 15 min
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Abstract

The effect of low-grade hypothermia on changes in cerebral blood flow (CBF) and cerebral
metabolic rate for oxygen (CMROz) following complete cerebral ischemia for 15 min was studied in
16 mongrel dogs. The esophageal temperature was controlled at 37.5—238.5C in the normothermic
group (n=8) and 34.5—35.5C in the hypothermic group (n=8) by heat lamp and/or ice packs.
Complete cerebral ischemia was induced by clamping the ascending aorta. CBF was measured by the
thermal diffusion method, and CMRO2 was calculated as the product of CBF and arterial-sagittal
sinus blood oxygen content difference. CBF and CMRO2 are presented as percent changes compared
with the base line values. The cerebral circulatory index (CCI) was calculated as the reciprocal of
arterial-sagittal sinus blood oxygen content difference. The periods for EEG disappearance after the
onset of the ischemia showed no significant difference between the two groups. But after recircula-
tion, the EEG reappeared significantly earlier in the hypothermic group (43.1+3.1 min, mean =+
SEM) than in the normothermic group (95.6£17.1 min). Changes in CMROz2 and CCI showed no
significant differences between the two groups. Postischemic delayed hypoperfusion (PDH), which
was observed from one hour after the recirculation to the end of the study, was also almost the same
between the two groups. On the other hand, CBF in the hypothermic group was 88.518.6% of the
base line value at the time of the EEG reappearance after the recirculation, while that in the normo-
thermic group was 61.2+5.9% (p<0.05). In addition, CCI in the hypothermic group was 0.168+
0.016 at that time, while that in the normothermic group was 0.102+0.011 (p<0.05). Therefore, it
can be concluded that the hypothermic group was not exposed to relative hypoxia during the recover-
ing stage of brain after complete cerebral ischemia. The early reappearance of EEG might be
attributed to a slowing of the metabolism during the ischemia aided by the low-grade hypothermia.




