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Fig. 1 Measurement method of 3CO,/'2CO, isotope ratios using tunable diode laser

spectroscopy.
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Fig. 2 Block diagram of tunable diode laser spectroscopy system for '*C-breath tests. P:
Pressure sensor, T: Temperature sensor, LNSD: Liquid Nitrogen Storage Dewar, TT:

Trap Tube, VP: Vacuum Pump, PD: Photo Detector, TC: Temperature Controller, CC:
Current Controller, LA: Lock-in Amp.
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Fig. 3 Photograph of tunable diode laser spectroscopy system for '*C-breath tests.
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Fig. 5 Results of *C-breath tests measured by MS and
LS after oral administration of glycine-1-"*C to
healthy volunteers. Measured values with LS
were identical with those measured with MS
within 2.8%o less.
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Fig. 6 Results of *C-breath tests measured by MS and
LS after oral administration of methacetin-'"*C to
healthy volunteers. Measured values with LS
were identical with those measured with MS
within 2.5%o less.
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Fig. 7 Results of *C-breath tests measured by MS and
LS after oral administration of urea-"*C to patient
with gastric ulcer. Measured values with LS were
identical with those measured with MS within
1.6%o less.

100mg 5L, &% 15 58 S @Oy
ZVEREL L LRI % 5 L 2o #6 R % Fig. 7 \OR
3.

Presented by Medical*Online



420 % E %

30 BEICE =2 (37.1%0) R THIEATHB LR
2. COMBIET LT —PIZLARENRIZL S
% O T Helicobacter Pylori (HP) B EE Tl AC %°
%o LT TH Y, ZDFERFITIE HP DG % RE
T&72. MS L DE#EIL 1.6% LT TH Y IEH I
E<—FL7.

Iv. £ £

1960 12 “CAFZRIL EMDEERICH & L ThA
¥ o EERRE L, 1970 ERICBETRE R oL
WEERINAR PCIERIL B Vb Y, £0
BRMKEFKIZECERT 5 Z LRSI NN
L, EBIZILKFHINBIZEL Ld o729,

LERAHFTHZERE LT, "ClLaYrE
LbOTEMTHL L, ZMiTHIRSWillEE
BARWI EDHEHENTWVAEA, HE, Iho
DEENLEFESINODH B,

L& BT, KERM KD B RFERA
LILEMERSIMIHES L, (LEVDOERIES
W2, F7, SCIFFARE, “C-NMR DJEHHT
FOILDSY, [LEMOFHELMMLTEL. £
DFER, FETH TV DR NRMMEL>TE
TWw5,

—F, DHEBIIBWTIE, BfE, MSAEI
b Twad, BliThs &z, B #H
¥ EHICBEOREMBEMIVLETH 7205, &
WTIEary¥a—2 i cX 388k &N, 2%
NFRHL B -oTETVAS,

F7:, NETRIEDE S LB L L TRS
SREL RV BC RLES TR OS G2 SH
5. ZOHFETIE BCO, & 2CO, DRI GHBE
W& EIRREEASRD 5T 528, HBEERD
DRREELVE L BVDT, ME5% PCO, DAY b
VI "CO,DARY FVHELRY, TOEL) %
FETELIIKLENDH L LOREDIH 5.

R 4 AV VA S K i ROk e 2 (P %)
BIZL—F 2 e &) BB REEE BT
B TE, ARV MVOELRWRELLZ R
CRIGEENSRIAZETHD., TDE) L —
FohEr A CEMELE RO E LT

33 %4 5 (1996)

Joseph F. Becker 5RO 8K L — & Fj T
ToTEBY, HE % 215 TC059, F/, £F
BORED, A NN 5HEY # HTHRT
BMEE LIRS hTWa. ShoDaHEHd

1) MS L VHERETHLVRINDRELD

Hw,

2) MS & hidkwgHw
& MS LA RETOFRBICMEMIT O TH
A9,

F% L -5 st ORI EREBE X 2%0 (30) HPEHT
&, RETHEMEEZERTEL. SOHIIBHECS
5L BCILEMDIFEENL % L THELH, WA
BONX=AF4 v OEE (ZEKOFRFD
13C0O/2CO, DEEN) 1X 0.2%0 (10) & DHENH
0o, F7:, BMEICIERRE - FIMAESH LT
(FZFIRIMEEDO KRDRA, LVADREH AD
BRAESIEINCEELLZV) S 2 EET 5 Ll
ENERE (L 1%0 12E Qo) I RY LR SN B,

7o, BEHE4BEOMER N 7 & IR D
A — MCBRET 5753 T, BREABSHTTE
BT EDERIZEVERTE, BEOBH LT
HEVEH T

V. ¥ &8

A BIR% L 2o et OB 2.0%, % 7:
BC-IFEMRAE T MS & I2IZERE 2 BEDTHE S I
BC-MEREICEHATHL I ENWEIRTE. &
%iE, SHICEEEL, LM OERILFOL
BTV, METRELSIEERET .

X

D PINE—, ® BT, EKERHE: 8Kk -5
£ A NHi S FOEFRIN L — 5. PEBERKD
SRS TFRE 2: 340, 1988

2) ® OB PEAL —FEHVIERN L S
it & E0ICH. TCRYEES R 17 3): 3-
9, 1991

3) B OB, KE#ME, KE4KEAN: L5k
RAWARMAESHE L BC-HRT A FADOIE
. BC R 3:12-13, 1993

4) 4 KEEN: bHETOREZERMEFRBRED
%, BC EEFIM, CMHFRREOHILILH: 3-
12, 1993

Presented by Medical*Online



L — #5502 B o B ARSHTEN & PCIFRRE IS A 421

5) BEREAME: FORINEIZ L 2 "C DEREDNRE
E. BFES, 42(6): 1323-1326, 1987

6) Becker JF, Sauke TB, Loewenstein M: Stable isotope
analysis using tunable diode laser spectroscopy.
APPLIED OPTICS 31: 1921-1927, 1921

7) Walsh F: A Laser-based Photoacoustic Spectrometer

for Direct Breath '*CO/'>CO, Measurement. DOE
Report; 1-33, 1987
8) Murnick DE, Peer BJ: Laser-Based Analysis of
Carbon Isotope Ratio. SCIENCE 263: 945-947, 1994
9) RILHKF, REEE: BRREIIBIT S "CO, 7
#rE. RADIOISOTOPES 31: 321-329, 1982

Summary

Application of Laser Spectroscopy for *C-Breath Tests

Yoji HicasHr*, Hiroyasu OHARA**, Yukihiko NARUKI***
Yusuke INOUE**** and Yasuhito SAsAkI****

*Laboratory, Japan Radio Co., Lid.
**Third Department of Internal Medicine, St. Marianna University School of Medicine
***Eirst Department of Internal Medicine, Toho University School of Medicine
*x**Department of Radiology, Faculty of Medicine, University of Tokyo

A new device Tunable Diode Laser Spectroscopy
(LS) was developed for the analysis of isotope ratios
of BCO,/"*CO,. Its applicability for breath tests was
validated.

The exhaled breath is collected in a 2 [ aluminum
bag, of which CO; is separated by cryogenic system
and introduced into LS.

Repeat measurements (8 times) of two kinds of gas-
ses (0°C:—2.62 and —1.14%) revealed 0.045% and
0.065% variation (1S.D.), from which precision of
measurement was estimated as 0.2% (3S.D.). Seven
healthy volunteers were given orally different dose of
BC-glycine (50 mg-200 mg in 5 subjects) and "*C-
methacetin (30 mg and 150 mg in 2 subjects). One pa-
tient with gastric ulcer with helicobacter pylori (HP)

infection was given 100 mg of '*C-urea. Serial breath
samples (9—15) were taken and measured both by LS
and mass spectrometer (MS) thereafter.

Appreciable peaks were obtained at 30-50 min. af-
ter glycine and methacetin ingestions. The height of
the peaks were dose dependent. Increased excretion of
BCO, characteristics to HP infection was obtained in
BC-urea breath test. Measured values with LS were
identical with those measured with MS (60 samples)
with the range of difference within 0.2% (3S.D.). [Y
(LS)=1.02X (MS)+0.55, r=0.996]

We conclude the LS is suitable for various *C-
breath tests.

Key words: Laser spectroscopy, *C-breath test,
Stable isotope analyzer.
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