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HEEKRGE 56(1) :43~54, 1998
T A0 AR O I E s R 12 3B 1T 2 AR
ST K % IR SR AL IRREE & bk oD BE
+ MHFH ® &= A £ B
L B NN AV R ey
[BE] TADAN 696 & IR 43 B1IZ DT, MIRER OB, o, oK 35BS

FEFRAGRSGIEE: (NIRS) 12 X 2 IMERZFALIRE S X OB B IR L P R R fa 1 (Sa0,), L% (HR)
WZOWTHE L7z, $£72, @IFRIC X % Build up HBURFOZLIZOWT S BIE Lz, TALARE, xRS
L I T SR EANE 7 e Yy (HbO,) L#ANEZTE Y (tHb) OKTZHED (P<0.05),
WIS & 5 BRI IR RS (PaCO,) OTIZ X % & b2 NI DU 2 sl L 7z, FEfEik <
Ao ABE R USRS AN FE B O HbO, & tHb 1, J85ME, MR TAD»ARED 2 WIZRMFEEIEE I T
L, BEELH, AEICETL (P<0.05, P<0.01), Zo280EFERIC X 50D TTE 2 R~ L
7o WHEEE, TADABEE B MEIET 1~2 50, IS X % Sa0,, HbO, DT LEI~EZ/ O E
v (HbR) O LA %#3BD, TAPAMTREZOBALVREZICRE o7 (P<0.05). ®G 112 1 40 #1iC
Wi b, HRIEAS 120 uV BL L, FWEES 4 Hz DUT, FREERH A 10 B 2L 10> Build up % 72872, Build up B
IATE % HbO, & tHb DAL F 238, FOJeAF & L ORI IHMIC & % ischemic hypoxia VR & 77z,
F 7>, Build up HEFNZ T T HR 2580 L, Build up 52E#)F & % 2 5 1172 ischemic hypoxia @

MBI ETICRATHSIRED H 5 L bk,

= S A

MR 4407 Sk B B IR & LT, DA
LR, VF— 2 ICiifrShTn b B E g
T, WO TAD»A BIZIETKRMFENE) THIEN
BRHEHSAHH I N3V, 'Y 'V SN
MBS TR O s KO T#, LIZLIE
W 7 Build up % i % 72023 R AEERICE
B EEIREED B A RIS T 2 AT TH L L
ENTW5D.

Konishi® (& HE/NJE o B I FUA 12 X % i D
AL (Build up) OFEFEZ 4 BREIZHT, Finb
L OB DFE L OMBIZOWTEHMI L, AR %
D778, EIPIE T I/ 0 583 0 FHINLC
HHTH S EME Lz, F72 Gibbs? 5 I3 IFIIC

B A DEWACIZOWTIINRERA, HDH 0
AT H & T A D ABE T S 22k G o B A
DR BEL TN,

W LA O R BR B REIZ D W T, IR O
TR D L) W21 (3% ¢ 2 i PaCo,
DL TS & A RN O PG K3 2 b o & HEN
ENTW AN TANARIZOWT, IR
AR NIRS 2T, U7V F A4 Lhouifn
WHE L7zt i S e v, F 72 Build up DL
HIZOWTOWIEEL 7%, TORARTICEL,
M—L-REEshTwiw. 394bb, g
WHEL, Ta— N7 —FdNmEy 75 b
75 74— (SPECT) % w735 Tlx, BT
th PaCO, DAL IS AE 9 i A U L2 & 2 I sE o
i F %% Build up @784 TH 5 L S hTw

1997 4£ 9 A 10 HA24F, 1997 4F 12 H 19 H5¢#E

F—7— K RSN EIE D, Buildup, TADA, IR E G
(BURIFERIE © T160-0023 HUEHBHIE X Vi1 6-7-1  HOURERRLRZ/NERHEHE . £ #5)

(1)
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B0, —T5, B FEERTIIINN PaCO, 25IEH £7 BEREOEBRFB X O MIEE R O A 12 X 54

T EALTHTYH, NIKEESRIREE D % i ik
1% F28E C Build up # 580 72729, PaCO, DK
PEHEOFENTIERWET MG H B0,

Z 2CA M, R O e AL IREE % 22 4 o i e
HNZHES B2 EASTE, EAERERE=7 - & L
TR IS 2SRRS4 T 2 0D AR A8 560 vk
(NIRS) & Jlihip % [l IREL 5 L, Fﬂq‘%iﬁﬁﬁf@ﬁu
15 FALARTE & AR o B A IS E) & o BIARIC

V"C’Fﬁ?ﬁbf‘ 7]%5‘]‘ &, (1) “(/\,75\/\//%&;;]’5‘@%

MmﬁwﬂHWﬁm BT 5 NmS@ ﬂ (2)
I B AT IRE O NIRS O ZALIZDOWWT, TADANE

#, BXO 3) TAAN &3 o I £ i 12
B % Build up IBHEFOZALIZOWTHETT 5 2
ExHBE L7

M&RETE

FEALTADARE 69 (B 3561, 43 34 #1)
T, EFE 7RIS 165 CFH 118K Thb.
SRR T A D ATAE, BLPERGE B X OS8R &
DT, SRR N 7 & o HEREIR, R B
SOF v 2ERETZZ LIAR 43%(% 334,
ZWR104) T, LTS 145 CFH 103 5%)
THAH. TAPAREEHEOHE (Table 1) 1%, &

TN
T

Table 1 TA D ASERERED EIBE I L 5 MeE)
ERTANAD10GIF, FFREMIEIESBITH 0, JRIEMMME T AN A® 59 B, SR5eERa 13 51,
TEIZ 38 BITH > 72, KREM OFYERIC I G IR o7, SRR O T AL AR

ADADE L ETN T (5/13).
SEYA ARG ek 7% . o =
T A AR | g “%f‘*" *Hgfﬁé WAt T AB AR CT %7 MRI 0 R 5
Ji) =Rl
ETANA | B & i H
FRFEE 3| 5] 11.7+26 6 2 0 | REERRFAECADA 2%
INBRANT A A 3%
FHERMT AP A LS —
FEIA 70— TADA
2%
TR M 110 8.9 0 1 0 | Lennox—Gastaut fEfEsE 1 44 —
SEABEVE 0|1 16.5 0 1 0 | Lennox—Gastaut FERETE 144 | T 1H0 FiF 55~ 180 B0 L2 R R 2
Ma o (+)
JRFERIHE T A
A
s 85| 106+18 13 0 0 | BECCT13% —
R 19119| 119+29 33 5 2 | WiHEETAPA10% ;N
A EESE 6 44 &MJIHHIJIE;K‘ -
5% ; BHIEZE 13 44 ; #RUH
4%
SEAEE 414] 133+28 4 4 2 | ATHHEEC AN A L UL | Lo B oo 2 i
MITESE 3 & 5 AMUANBEZE 3 | /o B MIBHER ~ 2 BE TR I M=
% 5 WIHZE 14 (HHE fE | Mok
ERE) T A0 i G~ AU AR B oD R
T 5 5 5 0 R S B
I RY EADEIWN
1 R0 Ty B ~ T TR A R I
J S
A0 0 B~ BE TR R S D2
FEIERGE & R D IKAL
£5:69]35(34] 11.8+28 56 13 4 69 9
BECCT : s - MUBHESICHE 2 D BRU/NETAD A ; HHE SEMERE | 2Bl 2 B RRIEVE T A A e B

(2)
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BECTAD A 2 Wiz, TANATE, 4k ALK ZALIRAE 2 £ = & — 3 % 7k, k-
TADPAL10% DERM 14 (Lennox-Gastaut i & YA WL T C NIRS 26 (s b =27 A1t
B, W14 (Lennox—Gastaut SEMERE) , Fr5etE # NIR500) D 2AKDNT7 T A 8—05wm (7 b
84 UNRRMITANASSK, HIERMTAPAL  —F) ZEIAETIC 3cm OFECTRET 5 Ex M
%, BAEIF 7O —TADA2%, HEBIEKEAE W/, NIRSIE, PFEAL—W—%2KkHE L, 40
“C/wb‘/u2%)]’6‘§)%> F 72, WA TADA @Eéf‘é‘zﬂzi% (775, 825, 850, 904nm) %= H I 5
% B 8 4, WHRNE38 44, HZME134 b WAIbEE, 7 T AN—% A L THBO—)ih b
“mluﬁdﬁkﬂu& bOBMARTADA, BT L, Xy zo@EtoZ et L, B
BECCT)J ThbH. PR, ERENE, 13728 OWINAXRZ P 10, RNBR{EEATEZTE
i, WM, 11.2 = 295E X ONEFEME, 11.0x 2.1 ~ (HbO,), #mITHANEZ Ty (HbR) B L UMW
fﬁfa%b BB E RS T o7 (ANOVA) HOAITHLEAEZUE Y (tHb) DRELZE=
(Table 1). ¥EAZEEIZOVWTIEY = 7 AT — y—$HZENT&LHD, Fl SNV AFF IR
Alfekds (WISC-R) & % WidmikFagsET A b — % (F a7 HE N1000) O+ v 3 — 2 55RH
R W7z, 1Q £7213 DQ 2550 B E 80 Kili & /%9 1C%EAE L, FEWEIIR MR F AL (LU Sa0,)
Waksm (&%) e Lz (1344). tmrld;& (LLF HR) % [AWFICBige L7,

(Periodic breathing+)

1 2 3 4 ? § 7 (Min.)

¥zCz SSp—— e et B e
(P2, o MMMMMWWW MAM/\,J\,»A, VW\WWJNWWMMN‘WM«WNWMV% A
N T i [ o “““V“W”WM“
Rt Fp_F (::‘/‘,—( DB _ \~\4~\ w\w /4 ,\,!\1‘ !\4 - WY W l\/ WA \,ﬁ&\J\h —amwv»-v (W
F-C IR A Wwwmﬂww% vw\,'\/\j\/\/\vw\,\,w\.,m POV o
C_g e AP P AN ATt NN A \}V\[V\IVA‘\N\"“AA/J\/VV"J\I\J\NV\\/‘/ MAMWMMJ\AA e e A P e A
TP_ T e e A e S e 2 N e e e w‘m,vv\/\»vaw,\‘__ﬁ - /\« AR e e e e e A
aT—m’l‘ vt (A A M \(\N'*/V\!\NV\AMWN\WM A AR NN A A A A AT S e N e e P S
mE(-)pG L —x/—ux/\,—({(,‘\\«h/- " &’7"\ W —'ﬁ/::/—:;/\\/—\,—\r‘d\:\.
e s AN Rt e VN Aas T S ey A SR
Lt FpF o T M WA AT/ Ouitianon s AP e AR e
E-C e A AR it WMMMMN"‘W’\H\/\W"\W—“IW v ‘W\MWW’MMMWM e At et e Ah A oA AN AN AN
gg e e P RS I AN S AT v AN A S\ AR AN g S ren e A At
aT-mT ‘ﬂﬂ-*—dﬂ—w*»wm’———ﬁww NN h et VA N — —rn
mT-pT MMmew,N«,»Mvameﬂ-«w««\[ﬂ,vmww\r\/w V\/\,Nv\/\/\/f’\w “\/-‘/*/\,MA\/"“V‘V\/‘/“-’-’\/\A] B
s e e e e e e
Bt Deltom, —————=F— """ 1 —
T4 Deltny, ————==orr"""
Nil —_—

L e e e U\ oS~ _\/_/_/&——\
P“e“',f;’{;i Imml?@ = /\k/ Srasliroslimrersemrsnrm e A
BRI BRERT () R B @‘é 2433 0 F SBIRET SEEIRR T 1 4 | Lseo

Fig. 1 WHBI BT 5 BIER RN, W, %, o NIRSHrbL & WK 77 7 [k sk
oA IEILHT, et NIRS & ik ot Rz 5 Lz, @ (HV) G F 721350k 1 Build up 7531
#% HbO, & tHb UL T % b 7z, BIFIE T, AV 75 712X ) FHEOREME & b2 BEH 580
S, #2405, Sa0, 3 L, FRICHED HbO, DK T B & OV HbR OB S & S 7.

(3)
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TADPAE(n=69)
4 | T 1107 — 110
3] * ok ok 7 7]
o %k k
o T ox [ % [%] - -9 _

= T . e

51* 190

o 04 -

E 14 - [/min]
59 = 70
=5 -

-4
-5 L50
Al BE 29% B Ef 29%
—o— HbO, --&- Sa0,
—— HbR -4- HR
-4~ tHb
#: p<0.05 skk:p<0.005 sk * #*: p<0.0001
Fig. 2 BIPUER, # THEZS XORT 25680

HHREE, TADPARILICAMK T EHZOMKN HbO, & tHb IZH ZIZMA L7245, HbRIZZIL L & d o 7.
W20, TMHED Sa0, DFLERD, TADABTIE HDO, DIET LU HbR ® A A EICR S h .
T 72, HbO, DM i DE(LE (AHbO,) ZMBHICHERZEIE R, ZOMD IS8T A — 7 OBE{LEIZon

THMIHMICARELRO L h o7z

WG LHE, B F 7232 & L, KRB 7
WZ EEMERL, 25~30 /G D—END) X1 TH
Ml S, ZOREICOVTIER) VI T7D=2—
7T 7 THER L. F—E0REH TIPSR K
Ko AR FE 5 E (BtCO,) ZMEL, #IEko
ARRE 2 5FAM L 7-.

WIFR AT ORT, W, %% 3522 &, HbO,,
HbR, tHb, Sa0, & HR % keI L 72, B 7
— 5L, 5B & ICRER L, MWL BIAG T, % T
ERT 205D E 30 OFYME + HEHEFZETRL
Wl U7z, St o B U Cid i (ANOVA),
Paired ttest, Unpaired ttest # JH\>7=. Dl Foke

Tix, fab5% L raHE e L7z, —J, Build
up DREEEH D 72012, Wk L, IRIEAT 120 1V L
b WA AHZ LLF, Rl 2% 108 2L E o
Build up (22WT, ZOHBIER 151 & BB
B 15BHICOWTHME L7,

i R

INRRAT A ASER] (11 5%, &) o#IFmg
HAF, [, , $%o NIRS, Sa0,, HR ®Z{Lo i
B % Fig. IR L7z, I, 2o Bl o35 5
WENZDOWT, W 6~7Hz © 0 9% Wiie iy 12
T 72 BEES AT A M L 72, S o], NIRS Tl

(4)
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LGB A SN Do 72, NIRS (&, WL
A %A 5, HbO, & tHb (XK F L727%, HbR X
AL L o 7z, 07, @A B AR 129 30
B0, Wk EREo SRR A BL L (Build
up), EIFUE T Build up 254 D K LD S 7.
Build up Bl #%, HbO, & tHb 1L~ L, HbR
TIEEW R ZAE R d o 72, BT Sa0, & HR
DEACZA SN otz BB, BWIFRHK T#%, K
)75 72k, AMYEY (Periodic breathing)
L b R o B & 15 o IRAE AR O ke LT
RN, H1~250%H, Sa0, DT RED LN, (T
(E LS HO, & tHb 13 X 51X F L, HbR L1
L 7.

A. BEFEIRE TR O

(1) TADAREEL STIREED IR

TADAREE RO (Fig. 2) 1ZRL7:.
HbO, 1F, mifE & b mIp s E s (P<0.05) B
X250 (P<0.0001) 2K FL7z. HbRIX, X
FREEICBWTHEB L 025 HBE1ET, TADA
BETIX 240t (P<0.0001) b5 L7z, tHbid, *F
BEICBWTER (P<0.05) BXU24#% (P<
0.05) f&XTF L7225, TAMARETIXIER (P<0.05)
DOBET L7z, SaO, idmifiE & b 250 CoflidE - P
<0.005; TADARE : P<0.0001) ML, HRI
MR e DEBEB L 20 BARGE 2RO LD o
ol

DLEX Y, TADAREE X ORHREEE b IR
TiEFHOAN HbO, & tHb (Z &M FIC I LA IS
WA L72%Y, HbRIZZALL eh o7z, T 20,
MR E D Sa0, DA E D, TADPARIZIE
HbO, DL F 5 L O HbR O LA HEICA S,
HR 3TAEE DA BB RO oz, T2
HbO, O I # D 2 k& (AHDO,) & TAD
ABE, —1.384 +1.990, X HEEE, —0.961+1.237 T
HY, MEICAELRETIRL, ToMD/I8F A =%
D2 (AHDBR, AtHb, ASa02, AHR) (22T
LB B AT RO P o Tz,

(2) TADASERERGEIC X 2 HE

STHARE (n = 43), JEMEYE (n=9), &K (n=39)
BXOERMETA»AR (n=21) 1250 T, @B
Wi £4 45 i #2 © HbO,, HbR, tHb, SaO, 3 & O HR
DA A WE L7 (Fig. 3). EBEETADARED
HbO, & tHb iZeHBAIC L, AR RIS
M olzdt (P<0.005), HKRMEL X OHIETA D

F A2 4 SARIMEG R & 2 I R h O IR R ALIREE & i O TE

(5)
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ABICBIT AN OO MRICHEEEIZ R o7z,
—J, BT ADPABEDO HbRIZHIHAEICH L,
AR L 7248 (P <0.05), JEBEMES X BN
PETADABRCIZA BT L h o7z, Sa0, & HR
IZoWTIE, HEHECTAREETRO LMD o
7z.

(3) FEAIZEEREN OAT M K B AHE

T A ABER RS IR A & RS R T D
QBT KR L 7e (Fig. 4). *HERERICHLL, Kl
FENEIERED HbO, (P<0.005) & tHb (P<0.01)
DR T RIFAEICKED o7z, BMFSEEFETIE
HEREE o7z

B. Build up IC2W\WT D&

(1) Build up HBLHG# D g

P A Build up @ L 72 40 1 Cof BREHE
206 BLTADPARELIB]) ITOWTHES L7z
(Fig. 5). Build up i3l E %, HbO, 3 X OF tHb i
SHEEE (P <0.005, P<0.05), CTADAR (P<
0.0001, P<0.005) & bAd L7z, 2D/ 87 2
—FIZOonTRAEEZRD o7z, 72,
HbO, ® Build up i D% b (AHDO,) 1 TA M
AR, —0.729 = 0.595, xFHEHE, —0.523 +0.631 TH
D, MACAHELREEIRL, TOMDISTA—FD
EALEICOWT O MBERIC A EEZ RO Lo 7.

(2) Build up ®A ML X 5 WG O ZAL
HIREEC Build up Z #0728 (2141) 1%, #oO
VR (2261) &, EIEATE TR, HR
o (P <0.005) DA, AEEZRD P72
(Fig. 6).
TADABETBuild up% iR 728 (19#)) 13,
DWEE (50 61) &M, IR S AT T AR O
HbO, 1A WA L (P<0.01), HbR (P <0.005)
& HR (P<0.0005) &=Lz (Fig.6).

(3) WA EEN O MZ X % Build up HBLET
HmoEAL
FFEREROA T TANARE 2HEI25T,
HIERED &6, 3FE L, Build up BIRTROZAL
AN LA, T A—FITHEERARR
o7z (Fig. 7).

kB, SHoOBEHIB W RSN, TAD
AFVERFFHR LI e h o7z, T 72BN A B
X 0" Build up BRI O ZAL RSO WT, S
LTADAREE DI, BREZRDON P o7,

Hit»

=8

L
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31 Zird E 3- ;
5 L
-4 4 g l L :
-5 kS '2‘ i
6
-7 -7 =
AHbO, AHbR AtHb ASa0, AHR
EEMTADPAE | n=9
%: p<0.05 B BRMTADARE | n=39
* %1 p<0.005 @ HEZMET A DA EE n=21
* 2k % : p<0.0001 D xR n=43

Fig. 3 BIFILETOZALIZ BT B TAD AR X 2 A%
AHEREIZ I U, JEEYE T A2 ARETIOMEITILS, HDO, & tHb DIL T RIT KX 2o 72, HRETADATED
HbRIGH MBS L, AEICHM L. Sa0, & HRICOWTIE, BB CHEREZZRD SN hho 7.

2 13
o [ 11 1
g 1 1.1 [ | 7
E I \ T 7
31
=24 = 3
i g 7
-3 4 o 17
SR I ;
-4
_3-
-5 1
w% -5
*
_6 —7
AHDbO, AHbR AtHb ASa0, AHR
%: p<0.05 -
*%: p<0.005 REHEEER (+) b=l 5

B maxEEs (—) n=56
xR n=43

Fig. 4 FEHFEEER D4 M X 2 WIFHT 4 02 bo
JEELRE D HbO, & tHb I3 HBFICI L, BIFREOR T RIGARICKE oo, FEEFHECEIAES
7

=y ES o7

(6)



T A2 % 1 BEARINERSEEEC X B B b o IR SR LARTE & I o iF7E —49—
*tHEEF(n =21)
:2— T 130 ~130
.
£ 07
£ 110 ~110
1 Lo —-4 [/min]
-0 i [%] @ = = = g
3 90 90
H |
-5- *k 70- =70
TADPABR(N=19)
o T 110 -110
g 1 T [%] - — — ,‘W
. ] )
g 07 90 | -90
eR — ‘ A ———4 |[/min]
7‘\\\ﬁﬁw
0
70 -70
-3
" |
sk sk ok 1
& & % 50 - - 50
EH] B EH] B
®— HbO, %: p<0.05 --@- Sa0,
—— HbR #3k: p<0.005 -4- HR
- tHb * % %: p<0.0001

Fig. 5 Build up tHIHT#% O LK

Build up 1Bl £, HbO, B & O tHb (& HilE, TADARILRD L.

¥ 72, HbO, ® Build up HifE D%

{bit (AHDO,) FMilCA SRS R L, ZOMDIT X —F OZALFIZDOWT b M RAEAZ R0 2

57z,

Z E S

I. NIRS OE#H b LUEFRICEK SZ1E

NIRS i%, V) 7% A L Hho WA 5% 12 i A 1 5%
{LARTEZ M ET B 2 LA TE S, HbO, Nk
WMAEZTE Y, HbRIFZEITHMAEOE V2R
L, Zh o2 ik iR ILIRE2 KL, HbO,
¢ HbR OFITH 5 tHb DZEALIE, Il i i % SOt
—g—;u)ZO)_

Ll OB &0, I R O I S AT,
HERE L CTADABEE BIZIKA HDO, & tHh OAXT
O, MPSHBIIRIGHE < X 228t/ RLTWw5
LlEbh. ek, M PaCO, O IC
o, BMNMEOWMAEZI 2 EHEZLLTY

(7)

B250010 25 A, PaCO, #E=4 — LTV
A, WBITILIE PaCO, DIETFIZ X % & BbiL s
WA DR D 72, IHRFACIREDME T35 2 &4
NIRS 75 b i & 7.

II. TAPAERBEOEESEICKHHEE

W IEEET 0 HbO, & tHb O ZA LI TA DA
BEE BRI OWTIE, ABARE T o7, Th
ARG L 72 TAD AR RS L OFEsEE
boOVNERIIEFNL-IEICIbEELONL
B, TADARERERE LY b &R E, BRI,
BB C AP AR THRES L7z, €ORR, JE
BNE T AD ABEZABERIC L L, IR ET £ 0 HIRLC
BWT, HbO, & tHh T HEICKE BTz L.

-



— 50— o B OBk % M oG $56% 15
2 20
sk ok
14 i} 15 -
0 T T ] 10 -
i l 1 °7
27 0 ==+ e
-3 "E“ -5 -
- £ |
g -4 =-10
22 ° 20
(@] o T
E N &
£ 14 o 15 -
0 - =+ a1 10 A
TA ] _J 5 -
hA .
ﬁ_2 i | L‘ | e |
-3 o -5 1
% %k
-10
AHbO, AHbR AtHb ASa0, AHR
*: p<0.01 XHHRE ; TADPAE
%% p<0.005 Bl Build up (+) | (n=13;  19)
* % *: p<0.0005 [] Buildup (-) | (n=56; 50)

Fig. 6 Build up OF M X % BT D ZEAL
HIPIRFE TR, WIREE, TADABRIC Buildup 238D 7-81, Ao WEEE L, HR OREhN% Hs 7=,
NS, TAHDARETIL Build up 278072113, 0% WEEE A, HbO, DT EIIAZICKE <, HbR
M ER L7,

1 10

0
- g ] o
IS £
E B
|
| -6
-8 ]
-2 -10
AHbO, AHbR AtHb ASa0, AHR
2 FEHFEEER (+) | (h=6)
B BEEEER (—) |(h=13)
E X iR (n=21)

Fig. 7 F5EEM O A M X 5 Build up HBIHT % 0251k
SRR & B L, Build up BT OZILRIZ TADPA RO EES 2 HT LA L2 WEIC BT
BT A= FIIOWTHELRE I Do 7.

(8)
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AU REBEPERE AR IS L, SIS 9 B N
MG O RS EDIK E W2 & #/R L, ischemic
hypoxia 127 ) 9 <, $€- T, BERFIZLIRFEDOAL
Tz&7LRTWVWIEERLTWA, EFEETAD
ATEIIR O BB 24 L, o BRET WL C I m A
WEEDREEZ RO DL 2 EDNL VT2, WIS
5 R PR ED R & v & b 7221650,

T/, TADPATETIZEBIBEENIZ X% HbR O

BEREALTRD SN0 572D, TAMN ARG
KT THRE Lz S, BRERETADLATED
HbR GRIEBEICIE LA RICEEEZ R L, Z ORI
B CTHEIFP AN EE R CIRE DI N 2R L7z, 4
BUBEOIRAMEET AT EH LB L VeI
TH N2, S OMRNERFECREOIT X Z OFEDORM
DORBMEEHEL72BRTH S L b,

VLX), @I X A NI ERILIRE D 2L
BT, FEMEPERE & FEFEMERE S RERE & R D,
Ao, RV & R CIIENOZ RO C
X0, HEEETADAGEHOEHED #E I
NIRS DZALZE B 5 2 &b b I b7z,

I FEEEEFORERICLSHEE
TADARED ) B, KisEEER 2 A3 2R3 A
L WnWlEE P IREEICIE L, @i £ o iz B »
T, HbO, & tHh iZAEICKE R T EZ/;RL, Fiph
TSR 2 AT IS B B N EILIREO T &
RL7z. SIS OFAER ZRERTE T A2 ARE L [
RIS, ABANSE RN & 479 5 RE D BRI B 2 ik
MG BB DI X B ok b/, 2hud,
FEOE 2 PE 9 TADARITITERED b DH3% <
GINTwbizoe bt/ (Tablel).

IV. Build up OFEHERF

ZyJa], NIRS {2 X % Build up HHFT# O T,
X HEEE & TADAREE BINN HbO, B X O tHb &
TR L7z, IR Build up @ 58 4B 712
B4 MR S b, Jibiki 517 0 9MTc
HMPAO % I\ 7-%#t & <>, Konishi¥ &2 — F7
F — % W 72 W Tid PaCO, & IS & 2 i 45X

BRTWE, —J, ko Edibi: PaCO, DT
DA TITHEZ 53, TP R I 8 F0E A3 o Ji A
THbHETHHETY H Y, Buildup DHHIZD
Wi, IR % A% .

T2 % ATARAMROGEEIC X 2 IR S b o R AL IR & I OB ZE

(9)

— 51—

4l NIRS % J v 7285 T i, Build up Hi3LI,
i 9 HbO, 8 X OF tHb DA i K F TR S 5 i
M DN X 2 B o RE B X O R L oL
I (ischemic hypoxia) 232 S L7z, £ 72, Build
up BT © HbO, & tHb D ZALEIX, TAMNA
DATHE, KR OAMICHA TR EIT R L,
Build up (& & % i ischemic hypoxia DI 5% &
&b FARICEED 7z, NIRS 1, Buildup @ X9
R OB BT B NRFELIREZ ) TV & A
LA M E T &, Build up DBH & E LS
HETaEMHE bR,

BEFFIRETEDZEILICXE Y % Build up DEE

T I £ A 17 £ 0 28 4B w42 S 133 Build up O 52
MWEAMHL72EZA, Buildup 072813700 7%
WIRIZIE L, WEIECHE R HR O, TAD»A
HECAT R 2 HbO, D4, 3 X UFHbR & HR O
% 727z, HR O, Buildup DK E % 2
515 ischemic hypoxia DEENFE T, S 51K
RRAERE L M O, ASIEAPEE DTGB PEAE R L, Ol
BOVEEED R L7227 ok Bbh/.

¥ 7z, BT, Buildup 12 X 2 MR RLIREE
O TFIE—8BMETH o 7o, fEFE/NR TR PR
FB L ORI 20 2 #IGAE I &, &
RDNIIEDIRTEIZBE B EH D352 729, Build up

V.

DB L MIFRBRICHELzb oL Bbhi. Zh

WXL, TAPAMETIE Buildup 24 3 5 #liX
Build up ®Z\WEIZ I L, I T, Nk
BT VRHEEIZRE o7z, 2L, TADPAR
LiZLid=a—a ok, 7V 7illsolsl ko
WA O A MALIC X B RO RH 72 & 0%
BN E AT 5% /2%, Buildup DN & # 2

5% ischemic hypoxia (23 2 G B o0 F i g )

e 2y

Wt — oD i 1L IR
DIzRENEA D B L F 2 bz,

AT L, w7
DT 2 78
VI. EBFEIRIRT 2 341051 B LIREBOZEL

TADARETIXBITIE T 20, Sa0, &k
FHLIRIEAS S 5 16 F L7, S AU I o e
W A AMIE (FEEE 7 V1 — 3 2) 2akd A40E
B & b B EWPE O] (Periodic breath-
ing)?V BRI o7z k2L b &bz, 25612
I IZ X % ischemic hypoxia 7% L i o I 4 =
2= ISR RAIT L RENER R T & L
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W, 72, EYEVIRD re-build up DFIERETE & L
T, WIPIGRE | % OIS X 2 Felitt oK 5=
MIEDFAEDIRIE E N TV B 88435 CTANART
VI DI X 2 IR SR L IREE DAL T 28
SHRBEICHE LK E <, Y B VIE & FRE S B I
O T TR, MR TR D RE RSB L
FTWnwE b,

DLk, NIRS &z VT TADANR &R
BT, I E K O Build up HELET 2 O
MEFACIRGE L OB AEHWIEEZ U TV & A L
DIMREICBIGE Lz, 48, WIPRETOAR L S
T, MORWPEIRIEEICONT S, WIEERE)RE 2 Mg
T HUERHL LR b,

] i

(1) TADA NP R O 38 W0 £ 4 12 3
VI % TR AL IRTE 2 e AR & TR L
7z.

(2) TADAREEXTIRIEIC B TR A AT 12
L0, BN HbO, & tHb AMETF L, Mk LIKGE
DT Bg .

(3) BIPWets, JEMVERE RS X OH st
TAPARRZHANR, M ERTEL AT S TA
WAKREEA L WEEIZ X, HbO, & tHb DK &
DR E L, BT 3 2 I o0 WHE SO AR
VT EATRBEIN. L, s 28 LIE
LIZIDEEWHREEH T A0 L Bbh/. —,
FEFEVE T A D A BRI IR B2 A IR SR AL D T Y
W b, ZOREORO RIS 5 L=
Lz,

(4) BIFIEATH Build up O MBI X 0, KN
HbO, & tHb DA % 5%, Build up DIAHET &
LT, WEEIEZERETIEBIT 2B is
chemic hypoxia 257" E 17z,

(5) BIFWAE T 25018, CTADPARRIZIEH IS
U, MmN X 2 i R LRE O AR & <,
WIFW RO I 7 53, IR THIZH TAD AR
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The relationship between cerebral oxygenation and electroencephalograms
investigated by near infrared spectroscopy during hyperventilation
in epileptic children

Chuan-Yu WANG, Yukito TAKEI, and Akinori HOSHIKA
Department of Paediatrics, Tokyo Medical University, Tokyo

Using near infrared spectroscopy (NIRS), we investigated cerebral oxygenation in 69 epileptic and
43 control children, aged 7-16, during hyperventilation (HV) under EEG-video monitoring. The NIRS
measurement was carried on the children’s forehead at a distance of 3 c¢m, then pulseoxymeter and
EEG recordings were continuously performed at the same time. The children were asked to remain
quiet without body movement, in a supine or sitting position. The mean values of 30 sec. before and
after HV and after 2 mins. from the end of HV were compared, and the mean values of 15 sec. before
and after the beginning of “build-up” were also compared.

RESULTS: (1) Oxyhemoglobin (HbO,) and total hemoglobin (tHb) decreased in both the epileptic
and control groups after HV (P < .05). Because of respiratory inhibition after HV, SaO, decreased after
about 2 mins. after the end of HV in both groups (P < .0001; P <.005), moreover a decrease of HbO,
(P <.05) and an increase of HbR (P <.0001) were observed only in the epileptic group. (2) The
tendency toward elevation of deoxyhemoglobin (HDbR) after HV was statistically significantly greater
in the idiopathic epileptic group (P <.05) than in the control group. Nevertheless, the children in the
epileptic group with mental retardation or symptomatic changes showed a high decrease in HbO, &
tHb (P <.01; P <.005). (3) During “build-up”, HbO, (P < .005) & tHb (P < .05) decreased in both the
epileptic and control groups. (4) When “build-up” appeared, heart rate (HR) increased after HV in
both the epileptic (P <.0005) and control (P < .005) groups. However a decrease of HbO, (P < .01)
and an increase of HbR (P <.005) were prominent only in the epileptic group after HV.

CONCLUSION: (1) Changes of NIRS induced by vascular constriction are caused by the decrease of
cerebral PaCO, in both the epileptic and control groups during HV. (2) The hypoxic hypoxia changes
due to respiratory suppression were found around 2 mins. after the end of HV only in the epileptic
group, similar to the changes of cerebral vascular disorder such as moyamoya disease. It is assumed
that abnormal epileptic discharges are detected easily not only during HV but also after HV. (3) It is
suggested that the symptomatic and mental retarded groups show more ischemic hypoxia due to organic
changes and the idiopathic group show poor oxygenation due to brain immaturity during HV. (4)
“Build-up” may reflect transient ischemic hypoxia of the cerebral cortex or even subcortex.

(Key words) Near infrared spectroscopy, Build-up, Epilepsy, Hyperventilation.
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