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78 SIRAFEHEEFSHE B104E B1S5 7887 (1995)

A R BT 5 154 B4 BaRE M O BEME R SRGE L O
MEEECR g3y %I vOEA

SRAFEZIRE:  HREFRE (ZE D BEED
woHE K B

HREDORHA 233EX HV T EOA&MEN®F AV #/FH L, BEEMERT (auditory brainstem response, ABR) &
BEOEEICRIET Y 2 S VORBSYRE L. BRL0.2% 0 & VORATHE L, BprEORSHE (n=11), Bl
HBERER (n=11), B LOREBE n=11) O 3HCEFACTHITc. 3HE L LRy BmBERG S 2L L. BMATSE
Emid, 10ml OEBELEKCER LK Smeg/kg DR Y 2 3 vERESEROSICHE L. ¥, BERERERC
i, By # { vARYBERBAERCEHE L. 7ok, SRR, ZEROL05TNCHE EEAEK, 10m) 2 #E
L. EFKBIRE IO - TAMIRY AEICEN L CERENY T L, 1508y Bk L THERLBEHI, £0of
1280 EEL B L. ABR O£, 3BL L EARBRERELEbICHA L. BREBIOSE LD [E#B LT
IEOMBERIZESLUETH D, 3EMCE -7, L L, EREN%20, 303 X 06505 B0 IEOHRRI, B0
P ERE (10096) MRHBEE (55%) L hEE (p<0.05) WHE<, 0FEOVER L0404 B 05 B0 VEDHEELHERL D
EECEWELR LY. BERESEHTE, BREHKI0SEOVEDOHER 82%) 2, WRH (36%) XD HERICHE,
405 HOVEDOHER (100%) RRE 55%) LV EERE ok, FROSBEOVECHRRLHREL VFRCE ER
ALt BREECHSIH 1, I-VHIO] — VAR, 3RETENh -7, KBIRENTHE, B HRT
2 COBMII0BTHETH D, IHMCEEEYRDkr o, —F, BREMKOSLUMCHESBHRALCEER, &
AR EENIYETE LKL, HER IR T E sl (p<0.05). BlEX D, ¥ & 313, TLREMEORME
B KRS ORE R RET S BRI AL, ERBOATCy 2 s vERELES S, BEREHEGCES T LD, B
EEERYRTEHES M.

Key words complete cerebral ischemia, ketamine, auditory brainstem response, electro-

encephalogram

DI R - T, OMFREEOES H -, L
PERHERTAEMAREE-T& . LaL, Z2REMC
S RS E L BT EM L TR h, HEER
BESECECAFREE PROEMESCH T 2HFR B
BHEOBRENEBIC > T3, NABMRECEESIh D
L, IR IVEBPTAASEFVBREOREWRT I B
(excitatory amino acid, EAA) BT~ + 72, v+ 7 AL DK
Bl it Sha™ ZhbD EAA 28, TOZR
AR T AR, 1A VF 2+ VELANERERTH Y VA
BNV T A4 FVHKRPCHEA L, MREEY I HICHEA
THUEERDD.

SFAE, BIRFEEDO—DTH S r £ $ VITIE EAA EREEHT
BYERMRD HPY, EEEC RS L EE M- R ME 0
HBOMBIC K LEEFERERTERESHATHEYY, Lxl,
SMELBROMEMC YD L > tHBY 51 50, BETD
+HT BB I AT, Y, 2B Mm% O FRMERD

Tk 6 E12A 13E A, PR T4 1 A30REE

FoHEr, BLEFEAEATWAIRETHSHY. Tz, B
HNE G (auditory brainstem response, ABR) &, OB
EREGOTFENHRTES ZEMD™, KIEHEOERR
BEIBWHEE LTAVWBATW A, SEFEEIL, 155HO=
MEmA oA 2 Ay, BT L RBERBCRSL
for & 3 Udy, MEE XO ABR oEEICB LIFTIEFA R RE
Liz.

MR LV FHE
1. X% ERBRAEH
SEENCIY, AE 8~15kg DB LMED 1 X 33FEE ALV
o, RUBPAALEF—AFPI YA (FAF Ry b, ®HF)
50mg/kg LHEET7 + e ¥y (HE, KK 0.5mg OFHERC LD
BEpEA L. B MBI L, kv rv=nra )V
(LZA, F¥) 2mg/kg ¥ HER, ROMCKERFTERT
W, ATFRIRE: LP6 (IMI, 8%9) kL. ATRRT

Abbreviations : ABR, auditory brainstem response ; BE, base excess, Cl, cardiac index; CO, cardiac output;
CVP, central venous pressure; EAA, excitatory amino acid; HR, heart rate; MAP, mean arterial pressure;
MPAP, mean pulmonary arterial pressure; NMDA, N-methyl-D-aspartate; PaCO, arterial carbon dioxide

pressure ; PCWP, pulmonary capillary wedge pressure
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i, Blbtvre=va (BEALAH v, BR) R @EBEL
TEWHFELL, TXTOEMBIENRT T2 T, 60%%
K., 0%BMFE, 05~1.0% ~mx v (RHE, KK OREEFAD
BATHERHER Lic, SREI2E/SCRE Ly, —E
BIELERD _B{LRESD T (arterial carbon dioxide
pressure, PaCO,) ' 40mmHg #i# & 725 & 5 10~15ml/kg ©
MCHERAM L. o8, ZOED PaCO,, XBEIRCEE
Lich 7 =70 (k) 2 S MK R L, BEIE Y A et
ABL-2 (Radiometer, Copenhagen, Denmark) CHIE L.

—fOKBERICHF ~FARBAEEL, Er5 v
7 2 —%— TI2ZAD-R (Spectramed, Oxnard, U.S.A.) 1288 L
TEHBIIREE (mean arterial pressure, MAP) B BIETE 5 X 5
TR EEDI, MY ASHE L O MEENED D ORI
A= PEBHTH. Eio, FAMOKEEEIR L b BF R IR
Swan-Ganz % 7 — ¥ / (American Edwards Laboratories,
Irvine, US.A) 8B A L, THHEIRE (mean pulmonary
arterial pressure, MPAP), = .0, # IR IE (central venous
pressure, CVP), HEM M % 8 A E (pulmonary capillary
wedge pressure, PCWP), O H & (cardiac output, CO), m¥E
BEMUETED L5 WCEBTHE LI, WK EERRS
A= PEHTh. EhiIL, BECIZILERACOBEYES L
7.

SEBHIZ, ABRY v YR (KB, BR) % 5~10ml/kg/h ©
HETHRENCHK L. i, LBERGL, X L3 TFE
HOBH, FLRBEEACL - S VIIRLIBLHFDOMEY
TV, BER%E37.5~38.5CO®MBIR -7z, ok, BHURE
§t 7= —7 4A3TA (Yellow Springs Instrument, Ohio, U.S.A.)
DEIL, DEOBICMEE R,

INbDERFBHRERT LIRET, 1 22 ERBGE L. A
FAMTHEBL, ETABIROEERRSKDEN, L
s L OCTABRCOERIEBOTF — 72 & L. ZORKET
BRI D H A ¥ 21TV, PaCO, #% 35~45mmHg OEIFIC 7
HBIOWBRTEEEBAETH L L LI, ABCEEIAS
R 3L (base excess, BE) 23, —5mEq/l LI FOB4I128. 4% &
R+ V) v 2B (KB 288 LCHIE L.

0. 521 O85HEEENT

LLEDREFBIRT Lok, 25 REBARETEORRE-T,
BAH ADERE0.2% e &2 v EBBCH W ELY. KT,
BEDA &y I v OREFEC & D RMATHE S8 (n=11),
BEREE S h=11), BIUHBHE (h=11) D 3 FEFA
ot tc, Ficht, KBy B MERIE (BR) Bllh 5 98E L
T, BOATHEFCL, 10ml OEBEEK (K8) KRS L
Smg/kg D& v (T, WH) R EEROLI0STICEEL
. BERBRESECR, LELIRAEBDY 2 I VERYBEER
(Bih) DBAE®RCEE L. T, SRR, LERD
10 R 3 & L CAEREKY 10ml #E L.

. ELREMOREEENEROSSER

ERBOEXREL T, 05 58I, KBIR$HFLHE T
LAREIRE REBRSCHENCER L, ALl LoTF
KEREEMCBLCHA7— 7 TRIELT, I55M02KE
MASRHE L (K1), KREIRERTFIZ, DEBENEET 5 O%E
STedd, BEOHEEY v/ AKEEOEONECE T L, 7
LBBEREOBEE TR <, MBI 7F—F12 X bl
LM, 39CU T bk 5B L. 1550

DEMEmME, LREBIR, TAEIR, % TREIROIECESY
R L. BEYERLER2, PR B A 15[/ 9 L
2, DBRITEENC BRI R 4 % FF\~, PaCO, 7% 35~45
mmHg &b L5 MBRELRAMG L. BEREEEE S
1205 DL, BRAHN 2A%0.2% 52 v LBEORI L,
THUBRHMROF A EE YRS L CREREY 0% AL
L, BfRMERSR S A 100~200mmHg DEFPICHE R 5
IOkl BT v F—v ROBEREERNES B LB
BB L, BE 8 —5mEq/]l A5 & 5w EREEF b Y
Vv ABREHRS Ui, BRENS, [WEHMES 80mmHg =
BLIZVWEER, BB v (AFHEE, ®R) &5 Lk,

V. EERE

1. TBRARDERE S L O MEE

O IR (heart rate, HR), MAP, MPAP, PCWP, &%
(cardiac index, CI) & M¥EME VY, KEDIRIENT 5 HATOLHER 35
L UEREHISHEY b5 B ORI TERCRIE Li-E%
P LB OMEIZ L. ¥, BIATHREETIE, & 3 Vi
ERORPETHEIN L. 73, HR, MAP 3 X8 MPAP i,
RV 257 RM-6000 (B ANE, =5 CHEEWCREE L. ¥
7o, Clig, DREEBNE=2 v Y2 —2— EH-11 (7 7 £ BT,
HR) TRE Lz CO ##EHRER (0.112X4E /) THRL
THEH LA™, mEE, SEElEs L re~— 1 (U
M) CHIEL .

2. PMkssE

BitRE DRI, HEHERE, REBHIRENTH B L OBEERN10S
Bed 57205 B0 M TERENCHIE LM & ABR 0 FF B
LHE L. ¥, BOARERTIE, ¥ & I vBETIB IO
BEI00H FEER) OFMELRE L. MEOKRH I, BE L

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 just
proximal to the brachiocephalic trunk. The superior and
inferior vena cavae were also occluded with umbilical
tapes. (Ao, ascending aorta; SVC, superior vena cava;
IVC, inferior vena cava; AZY, azygos vein; D, DeBakey's
vascular clamp.)



80 il

&L lem EHRFEE, BAREL D 2em AHIZ AR &
A LCHEREFIATS LV WEBHHE X o7, 713,
WARICERERY AL, EARNOFTELX RV 757
RM-6000 TEFHANCIEE Lz, MEOMERERIL, KBIREE
BAts X W ERORENTNTERILT 2 CORME L, K
OBEHEREIEREMR L » bEERA L GRENHETS E
TORR & L.

ABR iz, FREMREEE Compact Four
(Nicolet, Madison, US.A.) ##RA L. fI@CEL T, 8
BAEES, AABREESSIUCBESCRAL, *hFfht
BIEE, FHEEESIOEHERE Lic. ¥, 1 2R
LicsF 2 —7ROEREBLYEA BT RHEAL, FEH 80dB,
FroehEi O.lmsec D27V » 7 ¥% 12.1Hz DFEETE 2.
7 4 v E —FIT 300~1,500Hz, 44REEREI2 10msec, INEE
HEFILI000ENC Lz, e, iz &b 2@ EHBVIEL
TV, TOFRMEPHI L. BRI LEBCEREOK
WBARIRIEN 0.24V KR WBAREHRALVWAD LR
L, WMo I ENSVEFTORBARLHE LA, ¥,
1-I, I-V, I-V EARBEECOWTE, BEAEELELD
DR CTHELBEETT - .

V. HEHaE

WEE S, FHEIEERE TR L. BOATHRSEFHEC BT
By 2 vEERBIUERS1058% (BN OXNEEOR
BEHEZIX paired-t REZXFH 2. 3EERMO ABR KR X
OB D HBL DT Fisher DE BRI EEY , MEEHEE
FEOZCRR—TEBES Bk Eviz. ¥4z, ABR DR
AR, MAP, HR, MPAP, CI, PCWP, CVP % X U'MEEE
DEBERTCIE, BEANER X5 —TERESBOTEL B

\y, Scheffé DEBHE®T -7z, Wihd p<0.05 b T
FREHD L LI, ok, BOATHREFC KT 2 BEOFTOEH
EEZ, 72 I vREISE (FEER) ObDL L,

15 ]

. BOASECE TR/ 3 L RESRTHROBREE S m
il

BB ERCRT Dy & 1 vEHO HR (3% 163/
min TH - 12dd, BE51045H1C 183/min & BZITHEM L. L
7L, MAP, MPAP, CVP, PCWP, CI % I UIiE}, £
IVOBET X DEERELERE o7 (K1),

1. EMAHRESHICETD 52 I RE5R1#O ABR SRNK
BMAHEEBCRT2y 2 $ VRS LR SI098ICRIE L
72 ABR O I ~VEDRBIZIZEREEN o7, E2, | —
I, I-VEIOI - VIERAMBRCLEEELNEDbAR
Mofs. RETI, Y& s vEE5H®, 1IHO> L 2HT, #
0.8Hz OEREMBRENED b, LiL, ZORER 2 HH
THEL, ¥ I vEENEREI0DBOKED BESIT,
BEEYTDLD o7 (F2).

. RGO MEEMEG LUBLHRE

B, EBHCRMBIBR L D 8 ~10WEICREL L, Bk
BHBULIcHEER L, KBIRENE, SEICBT5MER
FHEET 5 F TORBEERNILIT.4~21. 68 C 3B EEEY
Boish o1z (& 3). BIREHKE05 LAP DR O£ 813
PEHERIO~36%T, BRlELrRDdr 1. EBREH
BOS ORI BT D RMATHR EEOBHARIINGTH D
WBBOBY LR L TEELEVLDThH-7. ok, BE
FHRT SR TIZ2Y DHBERY Zied, HBHLEOEEEIR

Table 1. Changes of hemodynamics and blood sugar before and 10 min after ketamine administration in

pre-ischemic group”

Hemodynamics®

Time of BS®
examination” HR MAP MPAP CvVp PCWP CI (mg-dl™")
(min™") (mmHg) (mmHg) (mmHg) (mmHg) (I'min~'-m™)
Before 163+17¢  105£15 15.7%5.1 5.6%2.1 8.2+4.1 3.1+0.8 133+32
After 183+30F  105+10 15.5+5.0 4.9x£1.7 7.61+3.5 3.1%£0.7 13038

a)

b)

9 HR, heart rate; MAP, mean arterial pressure ;

Pre-ischemic group, animals received 5 mg/kg of ketamine before complete cerebral ischemia.
Before, before ketamine administration ; After, 10 min after ketamine administration.
MPAP, mean pulmonary arterial pressure; CVP, central

venous pressure ; PCWP, pulmonary capillary wedge pressure ; CI, cardiac index.

4 BS, blood sugar.
9 Values are x+SD.
, p<0.05 vs. before ketamine administration.

Table 2. Findings of ABR* and EEG" before and 10 min after ketamine administration in pre-ischemic group®

Amplitude of ABR (¢V)

IPL? of ABR (msec)

Tim_e of_ . Frequency
examination®  wave | Wave-l Wave-ll Wave-N Wave-V -1 m-v [-v of EEG (Hz)
Before 1.5+0.3" 1.8+0.3 0.74£0.2 1.0£0.2 2.8£0.7 1.6+0.1 2.120.1 3.7+0.1  5.6-1.5
After 1.6£0.3 1.9+0.3 0.6%0.3 1.0£0.3 2.7#1.0 1.6+0.1 2.140.1 3.7+0.1  4.7+3.0

b)

ABR, auditory brainstem response.
EEG, electroencephalogram.

<)
o
9 IPL, inter peak latency.
" Values are x +=SD.

Pre-ischemic group, animals received 5 mg/kg of ketamine before complete cerebral ischemia.
Before, before ketamine administration ; After, 10 min after ketamine administration.
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Table 3. The effect of ketamine on flattening time of BDhhisho . BERENEI200E0EBOBEHBER LTI~
EEG" after clamping of the aorta 100%6TH D, IHHEAZTEZLTIDR) -1 (FE4).

V. 2REMES S UEERME®RD ABR

Group® Flattening time® (sec)

Pre-ischem 17 4%3.0" RO ST S his ABR D—Fl%R 2 1wRt. Bl
re-ischemic 443, o R 3 ot i By o < .
Post-recirculatory 20.3%£5.3 BRI, @20 VEETEEBICAET 5 LA THET
Control 21.6+5.3 Hote (X 2-A). Is¥®, !ﬂﬂ‘ﬂﬁf’ﬁﬁmui, LHREY ARG &
o EEG. eloot hal FHROF A% R L. BMEfEnEE L b ABR DEF I HE
, electroencephalogram. . . . . . . ]
® Pre-ischemic, animals received 5 mg/kg of ketamine Lz (X 2-B). BWREMEI, 71 BRARMCHREL (K
before complete cerebr/al ischemia ; Post}recirculam{y, 2-C), xo#xl, O, V, VEDIRETHE L (¥ 2-D, E).
animals received 5 mg/kg of ketamine after recircula- . e . TE7 . '
tion ; Control, animals not received ketamine. - ek, COROEHTY ABR 2 B3 5% & DB O HRIBK

9 Flattening time, the period from the onset of the REGIEALTH 7.
complete cerebral ischemia to the disappearance of EEEEIL05 85 5 12804 = T0 ABR A£WEOBHARD

EEG. — 5 .

9 Values are X+SD. %@%E 3 0:75'3- Iﬁ@ﬁtﬂﬁ$bi, Eﬂﬂﬁﬁ&-‘?ﬁi)ﬁl*&

100%, BEFREESHNTI~100%, HBEIN64~01% THD

Table4. The effect of ketamine on recovery of EEG*

Reappearance rate (%) of the EEG after recirculation

Group®
Within 60 min Within 90 min Within 120 min
Pre-ischemic 36 91® 100
Post-recirculatory 9 82 100
Control 27 46 73

¥ EEG, electroencephalogram.

® Pre-ischemic, animals received 5 mg/kg of ketamine before complete cerebral ischemia ;
Post-recirculatory, animals received 5 mg/ kg of ketamine after recirculation ; Control,
animals not received ketamine.

¥ p<0.05 vs. control group.
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Fig.2. Change of auditory brainstem response (ABR) recorded from a case in the group received 5 mg/kg of ketamine before
complete cerebral ischemia. The ABR configuration consists of five waves (I, I, M, ¥ and V). A, baseline recording; B,
during complete cerebral ischemia; C, ten min after recirculation; D, twenty min after recirculation; E, thirty min after
recirculation.



L, 3IRECEZRERRDDLARI -7 (M 3A). THEOFH
BXL, BOAHEENI~100%, BEREEEFHHTI~
100%, HBRIBE~82% THB L, 3BHHMCAERERZRD
2otz (X 3-B).

IFEOFHERIL, BRATEEHEN6I~100%, FERKE
SRH64~100%, WRBENIS~82% THB L. 1R, BRE
BA20, 30% L US0SHEOBKS TIZ, NEROBHERMNEXT
HofcDicn L, BMAESHEOBHEEIII00XTHD, @
EZcEEEYTD e (K 3-0).

VEOBHIERIY, BMATHREHNE~100%, FERER
L BMR36~100%, WRENI~TIR THB L. 7ok, BT
BERTE, FREMBUS ECHATHBEI VARKE
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Fig. 3. Incidence of each wave in auditory brainstem
response (ABR) after 15 min of complete cerebral
ischemia. A, wave-1; B, wave-I; C, wave-l; D,
wave-V ; E, wave-V. Data obtained at 5 min before the
start of complete cerebral ischemia were recorded as
baseline. (O, animals received 5 mg/kg of ketamine
before complete cerebral ischemia (pre-ischemic group);
[, animals received 5 mg/kg of ketamine after recircula-
tion (post-recirculatory group); A, animals not received
ketamine (control group). #, p<0.05 vs. control group.
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Fig. 4. Inter peak latencies (IPLs) of auditory brainstem

response  (ABR) after 15 min of complete cerebral
ischemia. Values are x+SD. A, [- IPL; B, II-V
IPL; C, I-V IPL. Data obtained at 5 min before the
start of complete cerebral ischemia were recorded as
baseline. O, animals received 5 mg/kg of ketamine
before complete cerebral ischemia (pre-ischemic group);
(), animals received 5 mg/kg of ketamine after recircula-
tion (post-recirculatory group); A, animals not received
ketamine (control group).

Table 5. Hemodynamics and blood sugar at baseline period and after 15-min of complete cerebral ischemia

Hemodynamics®
Group® Time® BS?
roup (min) HR MAP MPAP Cl PCWP CVP (mg-dl7"
(min™) (mmHg) (mmHg) (I-min™'-m™) (mmHg) {mmHg)

Pre- Baseline” 183+29" 105£10 15£4.9 3.1x0.7 7.5+3.5 4.9%1.7 128+37
ischemic 10 222146 141443 22£7.5 4.1£1.3 10.7+4.3 6.4%1.7 168 57
30 20036 123+13 21+9.9 3.5%1.1 11.0+4.5 5.0+1.0° 148%51

60 176 +31 120+16 19+8.8 2.8%0.8 10.7+£5.8  4.94+1.3* 133%+42

120 163+32 121£17 18£7.0 1.8£0.6 10.6+=4.8 5.0£1.5 11926

180 163+32 111+15 18+4.9 1.8+0.4 10.7+£3.7 4.6+1.0 10017

240 163+30 109+12 19+4.4 2.0£0.5 10.5£3.4 5.1%+0.9 99+13

Post- Baseline 156+29 117x15 18+5.0 2.7+0.8 8.0+3.2 5.6+2.5 13343
recirculatory 10 190+43 11424 22+4.5 2.8%1.1 10.3+4.2 7.0%£2.2 144+ 64
30 178+30 110+34 21£7.3 2.8+0.9 9.4+2.6 8.7%2.9 133156

80 162+17 105 +26* 17+3.8 2.3+0.5 9.2+2.8 6.7%3.1 115449

120 158+19 118247 18+4.9 1.9+0.7 10.1+£3.0 6.4%£2.9 98 £ 45

180 158+19 108 +21% 20x5.2 1.8+0.6 11.0+£3.6 7.3%+3.4 8716

240 16217 106413 21£5.1 2.0+0.7 12.2+4.9 7.443.3 92+13

Control Baseline 172126 125430 20+4.9 3.1+0.8 10.4+3.1 7.3%1.8 124+22
10 218+40 14143 2T+7.8 2.7x0.5 13.0+4.0 8.0%2.4 142+40

30 203135 137425 23+£5.3 2.7£0.5 12.1£3.3  8.7%3.1 130443

60 183+29 131+25 21+4.2 2.5+0.8 11.0x1.7 8.7+2.9 116+43

120 175+35 145427 24+8.0 1.940.4 12.0+£3.0 7.8%2.6 97+28

180 175+35 134+26 25+7.4 1.94+0.4 11.9+4.4 7.7%£2.6 85+14

240 17637 127124 27£9.6 1.940.3 11.6x4.1 7.842.5 9610

Pre-ischemic, animals received 5 mg/kg of ketamine before complete cerebral ischemia; Post- recirculatory, animals

received 5 mg/kg of ketamine after recirculation ; Control, animals not received ketamine.

<

d)

Time, time at baseline and after recirculation.
Baseline, 5 min before the start of complete cerebral ischemia.
HR, heart rate; MAP, mean arterial pressure; MPAP, mean pulmonary arterial pressure; Cl, cardiac index; PCWP,

pulmonary capillary wedge pressure; CVP, central venous pressure.
* BS, blood sugar.

® o

Values are X +8D.
, p<0.05 vs. control group.
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Effects of Ketamine on Recovery of Auditory Brainstem Response and Electroencephalogram After Complete
Cerebral Ischemia in Dogs Yasuhiko Kushida, Department of Anesthesiology and Intensive Care Medicine, School of
Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med Soc., 104, 78 — 87 (1995)

Key words complete cerebral ischemia, ketamine, electroencephalogram, auditory brainstem response
Abstract

The effects of ketamine on recovery of auditory brainstem response (ABR) and electroencephalogram (EEG) after 15
min of complete cerebral ischemia were evaluated in 33 mongrel dogs. The animals were randomly assigned to a.pre-
ischemic group (n=11), a post-recirculatory group (n=11) and a control group (n=11) under anesthesia with 0.2% halothane
and oxygen. The pre-ischemic group intravenously received 10 ml saline containing 5 mg/kg of ketamine, and baseline data
was measured 10 min later. The post-recirculatory group received the same ketamine solution immediately after
recirculation. The control group received 10 ml of saline alone, 10 min before baseline. Five min after baseline data was
measured, complete cerebral ischemia was induced by clamping the ascending aorta, superior vena cava and inferior vena
cava for 15 min. Their ABR and EEG were measured for 12 hr after recirculation. The ABR disappeared immediately after
clamping of the aorta in all three groups. After 10 min of recirculation, the observed incidences of wave-I and II in ABR
were over 55% with no significant differences among the three groups. The incidence of wave-III at 20, 30 and 50 min after
recirculation was 100% in the pre-ischemic group but only 55% in the control group (p<0.05). Further, the incidences of
wave-IV at 40 min, and wave-V at 40 and 90 min in the pre-ischemic group were significantly higher than in the control
group. The incidences of wave-IV at 30 and 40 min, and wave-V at 40 min were significantly higher in the post-
recirculatory group than in the control group. The I - IIL, III - V and I - V inter peak latencies showed no significant
differences among the three groups. After clamping the aorta, the time taken for the EEG to become flat was around 20 sec
with no significant differences among the three groups. The reappearance rate of EEG within 90 min after recirculation was
91% in the pre-ischemic group, but only 46% in the control group (p<0.05). It was concluded from these results that
ketamine administration accelerated recovery of brainstem and cerebral functions after complete cerebral ischemia, and that
administration before the ischemic event showed stronger effects than administration after recirculation.



