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E B

NAPHSEYNVE Y NDORBBET—BILKEK
(CO) Bt Eh B &, FEEHKKCO (end-
tidal carbon monoxide, ETCO) BE%AlE T 3
CEICE-THRHRTOE YV E VEEEAHET 2 &
BRAEONTVS, Brid, BHHERSPEINMEHES]
DHABRFIHDETCOBE DHR Z IEFH LR & L
7o PRI FEE© MR RURHE & D 12 W IEF IEHAEE 634
ETERITEKREOFHENIF, MEBAEGICELS
BINEEEE AU EER 6 flextg s L, i
FHCBREL D IR 2N L TETCOBE A HIE L 72,
ETCOBRE X v KK COBEARB L7 bDEETCOC
EL, RIRICHELCTESERRBILRRESR
(ETCO: %) &DH%Excretion Index (EI) &L,
MEEZCYVE VELBORES Lz, FEHERD
ETCOcid, H:1%24, 48, 60, T28FR T %4 1.420.4,
1.5+0.4, 1.4+0.4, 1.3%0.4ppm, HHIER TI21.8
+£04, 1.9%£04, 1.920.3, 1.8£0.3ppm &, VWFh
ORHTORMIEROABERICEEEZR L, EI
SEGATEHERIEMERI  SEERL, B
ERTORBEMIEERNRT ARREES 12, BINERE
DIEFI TR, ETCOcDE— 7 135.3+0.7ppm & fthE¥
KL TBDTEEERLTED, ETCORGER, ¥
HRSE Y LVE VIEICBWABMOBEEA4% LT
OEBURELE S I EMNRBE NI,

%

il

FrAE S A BRI b RIE D B I BB TH 503,
ZOERICBZMTH 5 T & PRMRFHHBT N &

BEICEBEYVE Y DEETE, &50WIEIFTOR
Hox#M, BFEROTLER EEHORTFHE - TV
b, TDIY, BEYNE VIEOHKIE BT B Y L
v Y OENELDEEDAXFMT 50 R3KRE TH -1,
&, FrAER O O—B{LRFE (carbon monoxide
CO) BEARRAIET S Eicky, JHEBHICEANT
DEYIWVE VEAERFMT 2 HESAA SN TL
BV KNTANLBEY MV EVICRB SN ZBET
FENFOCOMKREENE, COCORMKBIT~ES
oDEVEESLTHEEBLEODL, fhib o MEg i it
Eh B, FEREKAKCO (end-tidal carbon monoxide,
ETCO) EE, METOCOEBEZKM LANTO
EYvEVEESHEET A EVbhiTW S,
BEERTRESERCERTEE ) Ve VIES
ETIHEENGVY, TOBERICEDEE) L VE
HOBEI>VWTRIASHhERL >TVRYL, £, #F
HEEOREK TH 2B FRIMEMAHESIC L 5 HEIE
Btk 2y ve vy OEETENEZERTH 54,
ZDBEMOBREZFHET 2 A TENITEHENED
TRIT 5 EPRFTE S, BAx 3, SRIOWET,
BHERCcHEMEREFHOERFIHO ) Ve VELE
% ETCOBEOHMRABHL, EEFER KT
5T EITE T, ZOREDHIHEZH~DOFERMIC
DWVWTHRETL 72,

A&

MPREEFEHBRRERER T v & —FTERE
iZ 199658 HE D199THE S HE TicABE L7, 7R3
TV | TAE2,600g L b T A U IEHEE R & FERAS
THEAG T HAKE2 00g KD R HERERIRE L

F—17—F : FFREEK-BRILIRRIEE (end-tidal carbon monoxide : ETCO), Ve Y , HERHE,

BHER, BHRE

(203)



84

foo WRURBESE (RRREKE0[E], 23 DA E BRI EG HSLE
RREFD), RHAOBMECRERE, PASMM i, R
MR ARESHESE OEF IR Lz, ThoDlkl
R BMEROB L A, BEBMMEERA BRI
X BIEMMEEE A0 LA EHER 6 flic> W T HIA
MR & LTRHERE Ut IMMAERE, 3 NTlEd
ABVWIERERS - 2HRIBHTH B, 7, BRERE
E, RHAOBECRERE, PASME IO & 2 AIMAES]
BREFhTVLREL (E1),

%®1. M&OT0T 14—

B FERG AR HAEAE
FHER 63 39+ 18 3,077+329g
BWER 19 34+ 2 1,823+442g
IBIMMERE 6 39+ 28 3,228+ 261g

ABOAR#ES 461, RhDAES 16
RhERES 16

EREHEREBHEROB T, A1%24, 48, 60,
T2 DR T, WORBERIEICY v 7)) Y I F 2 —
TEBAL, BHKCOT7+ 54+ — (Natusth %4,
San Carlos, CA, XE) *H\WTLZHEEORES %
U7z, AMMAER T, BEEEOBNMB oV
HEOBBIICY v 7Y v Ll THI4F—HIC
FELAEE SN, NRT 21tFE v ¥ —ick - TEX
{LERICIES G O COBEMHIE SN, ZOHEIZEH
FlcRREN B2, B, FESEERDO @it
K# (ETCO., %) DEELHMESINE, KPP
COBEZWE LR TARKFOCOBE b ERkICHIE
T 5, FIHERCOBE LD ARKTOCORBERH L
726 D%ETCOc (ppm) &L (K1), IEMER
LEHERIOMTHBIICENHD ZEitkD
ETCOcO U NI L T B aJRetE 2 EE L T,
ETCOc:ETCO 0B H L, T % Excretion
Index (EI) & L7, ETCOcEEI:2 Y M VEE

R COMEBE

P e
R ETCOC (ppm) = ETCO (ppm) - XAHCO (ppm)

1. ETCOREDREELETCOcHELE
ETCO : Ent-tidal Carbon Monoxide

ETCOc : corrected End-tidal Carbon Monoxide
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OREEE UTHHE L 7o BUE IS TR ZE TR L,
FETEHBREICIZ ZITCANOVAZ R, post-hoce te
stidFisher-PLSDETIT» 7z, p<0.05 2 EHE%EH
D &FHM L 7o,

B R

IEHERDOETCOCE 1E, %24, 48, 60, T2HfE T
K4, 1.4%0.4, 15204, 1.4+0.4, 1.3+0.4ppm &
AR OMBIC 1D 5T, 12 —EDMEERLI,
EAERDOETCOCfE R, 1.8+0.4, 1.970.4, 1.9%0.
3, 1.8£0.3ppmTdH, LWFhoOKETHLREYER
OhEBBEICEEER L (K2), EllcoWVWTid,
EHIER T, 124,48 60, 128 T& %, 0.39+
0.10, 0.41%0.10, 0.41=0.11, 0.38%0.09, EHER T
13, 0.48%+0.09, 0.47+0.12, 0.48%0.09, 0.44%0.08
&, ETCOCfEER, RHERTIRIEHER & 0 &
HTERICEEER LI (M3). —7F, MR AHE
A X AEMEFED 6 EF OETCOcD L N LD

g .————"“'\I\.

a 157 y———"‘"'—O\.

[¢]

o)

2 14 l - Jﬁ -l- —— 2MER
w - - —— FHER

0 12 2¢ 36 48 60 72 84
Age (h)

2. THERLEERTOEZRELOETCOCE
EOHBOHE '
* p<0.05, **p<C0.01, *++p<C0.001

ETCOc (ppm)
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3. FHERLBEERTOERBEDEXcretion
Index (ETCOc ETCO,) DS & i
* p<0.05, *+p<C0.01, **++p<0.001
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4. BmERE(MERRES) 6 BIOETCOcDHER

ZDH 5 3G, KREITR L 7ol TR

2iT- 1,

BAERLE (K4), EFEFAERICH~NSZ EAREH
X DETCOciEFE LK LFHT 5, ETCOcOD E— 27 D
HEIR5.320.Tppm TH b, 1EH OIFIE K FEY
1.5ppm THBEDELNTHDTEHEER LI, £0
5 b % AT L7 SHEFI T, 1 FIT—H5/7S
ETCOCED ) N9 v FBALNAILENDHEHDD,
ZOBETCOcD L~ MFEBIUEF LT W,

£ B

FA R RAEENICOBRESHEE T AKHTH B,
ZIMTH 5 EPRMMEGBT O &R EICKBE
HAREYVE YOEADTESZDOFELRKDO—
DEEZOLNTVWS, FARPORELERIE IR
FELT, REMOMBRAREES &K BEMPH
UMM EAsH b, TS DA IIRIMEROBE 7S
BAEIC X D B Ve v DEENEENT 5, ANTOE
Yy vOEEBEMSZEBTENE, FrEREO
HHTEbEEE YV v IfEOFREER ORI F
EF RN R ISR,

EYLE Y RBNLADERRBED L LTSNS,
NAPBANLBEBRICEVBILSN 2 BETES TO
—mB(LRFE (CO) Mikthans, coCoRMmPpT
E/SoE Y EEALUTHERL, Mk ookt s
n399 IEEhoCODHtBERET 5 LiICL -
THEHRNTOE Y Ve VEEARFMET 2 C L3nREESE
Aoh, RREVFFZCOFMBEOMENHA LN T
WP, L LS, FrERTR, HRENEL
H AP RAEFHICHIET 3 2 & 3RETh 5, M
DCONEZ o E VEBEERRET S I LicLDE YV
b v EAOFMAET - cHlE bBE I N, A
KETRZOBENERICHML L OREDH 5,
L, ROMSLELZEPHAEFEIEML LD
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~NEJDEVEELLICHBET I ESREINT
W3% ETCOBEOHIE R, HRBHITHD Ny F
Y4 FTOFEROBRREL LTORATES
EDHfFE T B,

EL2 045HOMETIR, HELIN/ETCOEE

ET exchango transtusion): AW T £ AV C, FHIEER & IE % 0 EAIEW I

WTHEBBHOE Y LEVYOELDOREE LT
ETCOBE OHER A HERF L oo & Mtk HE
DIEFICO>VT HIEFESER &L, 2R
PHRIALNH B E, ETCORKEICHELEZ 50
REMED B % o, MRBEEEZ AT 2 RIEHRL DR
A LT, BHEROCOELEOAETIE I NE TS
COHEMtBIc W T FHERE OB L 2B EPH B
B, ETCOBEIZ>VTIRARIZHEIEEL, SR
OTOWMETH B, ARORIFTIE, ETCOEE A
%24, 48, 60, T2l O WFh oK HTH, BHER
OB ERICIEHER L » El%R LI, Stevenson
5 DOIPZKCOBHMBOMIEIC & 2T, FEERK
ECOBEMBICB# I VWE LTS, A DL L
i3, MEHE (ETCOEFFLRCOBEE) & WHRDOA
B (FxOWMETEIEEA KEOHETEAAN &
BIZE-TW5, $£7, Stevenson® DL L, H£HK 1
BLIBOEERAMREE LTVE, Fax OEKTERH
DNToORET T, EEREEcES TRPEROS D
HFECEEARLTBY, FREMHETHEKICAER
ICEMEER LI E XD, MoRBEMEIC K 2 COMEH
DERHES T, EBCRPERTRY ) VE Y DE
EBTELTVEEDEEL TS, HL, TOMEA
RBABICLWERZZOh LAWY, BHERTIE
EHERE 0 ARBIICHESEELPTVERE L
T, ot ) ey OEYAAPRIGEEED KRN
CHAOBNICLIBHEROTER EICL b0 L
ChETEZONTELY, SEIOKRFHLY, B
ERTREIAVEVYOEAHESIIELTVE LN
RS ETE 5T
BMEFEICSWTIE, ERX D IFKCOEME©
MHPCONE 7 o &V REDOREICL D™ V™, £1,
HEETRETCODHIEIC X DY, £BEHfoe ) vE
YOEENEINL TV EVIREIAONS, &
DA OBEFITH, MKEHAEEIC X BRMEERED
SEFITIR, WEFNOETCOBE 3ARRPHIDELS
FR U, ZHBEMAIT - -fEFITId, ETCOBER
TR —HENE ERA2RTIEBH->TH, LI, #
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Bilirubin Production in Full-term Infants,Preterm Infants and
Hemolytic Infants as Measured by End-tidal Carbon Monoxide.

Shou-qing Huang, Masahiko Yonetani,
Yoshiyuki Uetani, Hajime Nakamura

Department of Pediatrics. Kobe University School of Medicine,

(Director : Professor Hajime Nakamura)

Abstract

Increased bilirubin production commonly causes neonatal hyperbilirubinemia during an early
neonatal period. Heme is broken down to biliverdin and carbon monoxide (CO) in an
equimolar amount, and the CO binds to hemoglobin in circulation forming carboxyhemoglobin
(COHbD),which dissociates in the lungs and CO is exhaled in breath. Thus, the measurement of
end-tidal CO (ETCO) would be useful as an index of bilirubin production.This study was
undertaken to evaluate the bilirubin production in preterm infants and hemolytic term
infants,compared with healthy full-term infants. Sixty-three healthy full-term infants,
19 preterm infants and five full-term infants with hemolytic diseases were enrolled to the
study. The ETCO levels in preterm infants were significantly higher than those in full-term
infants at 24, 48, 60 and 72 hours after birth.Excretion Index (ETCO,”ETCO:) in preterm
infants was also higher than in full-term infants at each age.In hemolytic infants, ETCO
levels were increased up to 5.3+0.7 ppm at an early neonatal period. Perterm infants and
hemolytic infants showed elevated ETCO levels, implying that increased bilirubin production
may be a factor responsible for the hyperbilirubinalia of these infants.
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