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BC-acetate MR GRER 1Z X 5 B HEH GE O FF-ih

JKH - AFEA* AR ATZ*
hE mE* KIF M

[~ N N T TR

BE BC-acetate R AEE 7 M7 I/ 7 2~ (APAP) 12 & % B HEHAER % FEFIC 59 FI2TW
WEH L7, HERFEREAEOHKERA OKUNOS-A 200 ml (200 kcal) {2 BC-acetate 100 mg & APAP 20 mg/

kg ZIRAL, FEIZERERICANICTHRA S L.

R OFBUT BRI, 8T S, 10, 15, 20, 30, 40, 50,

60, 70, 80, 90 ATV, A D BCO, iE% Hll5E L7z, APAP i 15, 30,45, 60 /3 %IZ8RIL L, M
APAP i % Il 5E L 72, “C-acetate MZRER T3 64.6% 75 50-70 53 THAH O BCO, iENEY -2 &
7% o7z, I APAP 45 S fllX, ¥ — 27 B 80 S LABEDIG A, AEIKMEL 20, #2405 LT Tk
EEICEMETHY, E—rBEEMOIEFFHEMIZ 50-70 5L Bbh/. M APAP 45 FEIIFEH *CO,
D 30,40 SE AR L, RSP BCO, I * BHEHORIEL T 5356, 2040 S fESBE L TWwb L&
Z L7z, BC-acetate FFRARBRIZIRIMN & 2 A ELEBEIRETH Y, BIEHEOEMMFFMEEIC LY

ZAHLEBbhi.

L. BLC®IC

HILE B BHEREM 2 AL LT, WE
?fl)‘ 74 b _.7"-2 2)’ —7._75._&3)’ g:én(&( 4,5)
DERAUIRE SN TWSE, —F, KFTL-o &
bR L, BUEREREGE 2 ) DD d 5 DX
THAHTE T I/ 72 (APAP) O TH 5.
P A LB LT, RLDOADMEINS
JRKERLTWE, MEEEGE TS,
B RIS M2 EY DM EEYNET S &
T, MEMICEREOT BB~ Mb
HETHDH. APAPELSMC D, FEERICIIHRE *
WETDBANVT 7 AF V=V, £ L THRR
BV OPRES N TWS ., RHERIMITHE

* HRRFEFEEE —AF
Zff 846 H19H
R¥EZfT 848 12 H
FURIGERYE . KHEX KK 6-11-1 (T 143)
B KRR B K FRIRbE 5 — A
N H # A

(BB 33: 1083-1090, 1996)

14C-octanoic acid % F 72 Ghoos 5 D HEY, LE
[GIL TG BC-acetate % FIV27- Braden 5 D H{EY 72
ENHY, WTHONTHBRTLEY TR (R
mE AW EEREL THW WS, 4ilbhbhiid
BRI Braden 5D F %2 BE I, HADEE
HE1RIZ7 ) DD B APAP £ & PC-acetate FFSEK
BR % [FRFICATV, MEBOERLERT A EICE
0, BC-acetate M-ZRERAS B HEHH DML & 2 0
ZBPIZDOWTHRET L7,

II. H&RELVHEE

mn # R
AMRIIABSFERE CHWTL, 2 AMLAICIER
RERAAT o 7259 Bl FH4E# 52.6 %, HIid
21:38CTHH, NHEDHIIEREIH, +=
RS 5 B, MM REX 6 B, EMMEEX
BIUVUHLAMER3BITH 7.

2 MHRHABROAE

FFEMAD HERA OKUNOS-A 200 m/ (200 kcal)
{2 PC-acetate 100 mg & A 1 kg 2472 1) APAP 20
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mg XIRALTE CHREEL, FEZMERFICAAAIC
THERH 472, BC-acetate |F HRTFLEED 1.1%
D BC ZRME L THEE 9% [C\mdlcb D, ¢
LT bHIBRE 9% Db D% vz,

IR OTBUI KA AT, #KHT% 5, 10, 15, 20, 30,
40, 50, 60, 70, 80, 90 Z3 24TV, G H D BCO, i
FERAHAZOI NS TT74 - YAARZ hO A b
1) —# (BML) Tilllsg L7z, BI5EE & SRR O
EEZ A% TEILL. 512 A% 25 Fid
R0 % v CHARE B ICHEE S vz BCo, nElE
% 9% dose/h & LTEL.

A% X0.01123X 10X AFKHFE X300
K5/ 7 F&E) X RMEE

& 512 Ghoos 5D HEICHEL T, B E Tl
PEH S 7z BCO, DM R TEAETH S cum %
dose % % dose/h X F&5 3 A Z LT L DR,
LLE, A%, % dose/h, cum % dose & 3 fEFiD /X
T A= ¥ ZIRABROERE KT 12O,

APAP (3 HAH LR FRHHEIE T 5 20 mg/
kg 5L, 15,30,45,60 5% CHRIM L, M
APAP B % #ORARENEE (V1 FK b
) THIE L 7.

(3) AREE & Ao - BBt

informed consent 2% 5 1172 6 Bl DWW TIEA
BEEx + 48 TATH E Cif A%, SRERA 20 m!

% dose/h=

A%
60 7

50 1

40

30 A

20

s 10 15 | 20 ' 30 40 50 ' 60 | 70 8 | 9
time(min)

Fig. 1 Results of PC-acetate breath test in six patients

after direct intraduodenal administration through

endoscopic biopsy channel.

33 % 10 5 (1996)

|2 BC-acetate 100 mg Z{RA L TSHF 2 HFA
L7z, WBEOKEERBRICEAR, KA S, 10,
15, 20, 30, 40, 50, 60, 70, 80, 90 43 & P58, % FREL L,
IR D BCO, DFERFHZAL 2 R,

Z0HH 1 FNIGEEONRRERE 2 B%IC
TV, TEREERIC X I PCO, DFERFIZAL
DEVIZDOWTHRET L 72,

(4) MMETFOUBITAE

KEDEfEIX mean+SD THE/RL, HEERDOF
HEDZ L student’s-t RE = V72, T 7-AHEIR
BB 5K, BIRERIIRNFETK
7.

w =R

1) #EREICELBZMHETF PCO, DEAL

+ 4885 TATH~ BC-acetate 100 mg % %5 L
726 BITIL, A BCO, 135 3 Hp 6 E#IC |k
AL, &6l 155 =2 hHnbh, Dkl
72 (Fig. 1). 6 BIOFH B L VIEHERAIL A% T
RYAHE, 54 11.4+3.8, 10 47 36.8+12.6, 15
4> 41.3+13.1, 20 4 38.6+12.4, 30 4 35.6+
10.6, 40 43 32.3+9.7, 50 43 29.9+9.1, 60 4
28.4+8.9, 70 4 26.6+8.8, 80 4 25.7+8.5, 90
53246+79 Th o,

WHE OMZGAER % 2 AR ICHAT L72BITi, +
“HBERSOHBE1SaTE= 2 LR D, FOK
EDOHBES0 5 TE =2 Lo Tz, 5EH

III.

30 4

oral
administration

intraduodenal
administration

20

5 10 15 20 30 40 50 60 70 80 90
time(min)

Fig. 2 Results of PC-acetate breath test after oral or

intraduodenal administration in one volunteer.
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30min 1.7%
\ 15min

1.7%

90min
20.7%

i)

I

Fig. 3 Distribution of the time of *CO, peak excretion in
59 patients. The time of *CO, peak excretion in
3C-acetate breath test was ranged from 50 to 70
min in 37 out of 59 patients.

%dose/h
25 =

T T T T T T T
5 10 15 20 30 40 50 60 70 80 90
min

Fig. 4 '>CO, excretion curve fitting of the averaged data
in 59 patients. *CO, breath excretion is repre-
sented by % dose/h, which is calculated from
A%)O.

12 & DIERH BCO, DIHERIZH S NITE L > TW
7z (Fig. 2).

2) MR BCO, D E— 7iMHE

59 Bl Il E R D 90 43 F TR BCO, 25 1
ALK 7-Did 12 61 (20.7%), 80 5 TE—2 &
%o7-DIE 5 Bl (8.5%), 70 it 13 Bl (22.4%),
60 4 i& 12 Bl (20.7%), 50 43+ 12 $5 (20.7%), 40
Gid 2 Bl (3.4%), 30 51 1 B (1.7%), 15 545 1
Bl (1.7%) T& - 7= (Fig. 3).

cum%dose
18 4

S 10 15 20 30 w50 e 10 & %
min

Fig. 5 Cumulative % dose of *CO, breath excretion in
BC-acetate breath test. It is increasing straightly
after 40 min.

APAP
45min

<40min S0min 60min 70min 80min 90min<

_ *p<0.01
peak time of "*CO2 excretion s
in C-acetate breath test

Fig. 6 Correlation between the time of '*CO, peak
excretion and plasma APAP concentration at 45
min. Plasma APAP concentration at 45 min in
over 80 min group was significantly lower than in
50-70 min group.

(3) MR BCO, DIFFHE1L

59 BB DIFRHF BCO, DFEH % %dose/h T
EKTL 05T TEHRMIZERAL, 1S10KE—2
fE% & o 7%, BRLDIITREL7: (Fig 4).

B F TICHEH S 2R S °COo, 2 ET
cum % dose (X 30 9 F THERMNIZERL, 40 4
DIR&EX % dose/h DSRLEVTH A Z L & XL T
BRI ER L7 (Fig. 5).

Presented by Medical*Online



1086 % E F

Table 1 Correlation coefficients between plasma APAP
concentration at 30, 45, 60 min and “CO,
breath excretion represented by A%o. “CO,
breath excretion at 3040 min correlated with
plasma APAP concentration at 45 min
significantly

A% in “C-

b:‘:;‘::zst APAP30min | APAP45min | APAP60mIn
Smin 0.367** 0.198 0.112
10min 0.291* 0.118 0.035
15min 0.299* 0.144 0.065
20min 0.363** 0.232 0.116
30min 0.338** 0.267* 0.111
40min 0.259* 0.274* 0.123
50min | - 0.128 0.202 0.141
60min -0.016 - 0.113 0.127
70min - 0.046 - 0.061 - 0.098
80min 0.121 0.024 0.033
90min 0.196 0.085 0.028

*p<0.05 **p<0.01

Table 2 Correlation coefficients between plasma APAP
concentration at 30, 45, 60 min and *CO,
breath excretion represented by % dose/h. The
results were same as Table 1

%dose/h in

:r(;a"t?::: APAP30min | APAP45min | APAP60mIn
Smin 0.374* 0.208 0.124
10min 0.299* 0.129 0.047
15min 0.311* 0.158 0.081
20min 0.379** 0.248 0.136
30min 0.362* 0.287* 0.138
40min 0.299* 0.308* 0.161
50min | - 0.178 0.247 0.189
60min - 0.056 0.157 0.176
70min | - 0012 |- 0.097 0.148
80min 0.096 0.003 0.076
90min 0.184 0.067 0.007

*p<0.05 **p<0.01

4) E-—785E &M+ APAP &

I BCO, D ¥ — 7 Rl % 40 7 LLF, 50, 60,
70, 80,90 43 & 6 BEIZF, BEEDIMH APAP fE
EHRRGT L7c. BHEHEEORIEL ShTwnaD

33 7% 10 5 (1996)

Table 3 Correlation coefficients between plasma APAP
concentration at 30, 45, 60 min and "“CO,
cumulative % dose. There was no correlation
with plasma APAP concentration at 45 min

cum%dose/h in

b‘r’;'t"’rff::e APAP30min | APAP4Smin | APAP60MIn
Smin 0.372** 0.204 0.124
10min 0.275* 0.115 0.067
15min 0.223 0.077 0.041
20min 0.211 0.071 0.037
30min 0.281* 0.149 0.076
40min 0.305* 0.198 0.101
50min 0.299* 0.224 0.122
60min 0.275* 0.228 0.138
70min 0.239 0.218 0.148
80min 0.199 0.198 0.146
90min 0.159 0.172 0.136

*p<0.05 **p<0.01

M APAP 45 7 (ug/ml) &, 40 53 LLTFHETIE
14.4+7.4, 50 538 9.6+3.5, 60 53-HF 10.5+6.6,
70 53BF 10.2+£3.2, 80 43EF 4.9+1.4, 90 77EF 6.3
£2.1 THY, 40 5LLTHE L 80 0 8F, 50 7 fF &
80,90 4B, 60 4 HE L 80,90 38, S 5127045
B L 80,90 Bt L OMICAHBEEMN A LN (Fig.
6).

(5) BEEEICH T BMb APAP {EE MRS

BCO, & DA

I-EH BCO, & A% TR L7234, [l APAP
30 SME IS BCO, D 5-40 5L, Il APAP
45 SMEIXIFE F BCO, @ 30, 40 5 & HEE A H
5zzhs, s APAP 60 Ml XI5+ *CO, &
3F o7 KCHHBI L %2 A o 72 (Table 1).

IEH BCO, & % dose/h TF L7246 b FEET
&H o7z (Table2). b - & HAED Ll APAP
45 53 & IR H BCO, D 40 53 & D RAFR % KR
T5E, AR S y=034x+4.82 O [MJFEAEAS
B ohrz (Fig. 7).

-4 3CO, & cum % dose TFET &, [MIH
APAP 30 SMEIXIFEF BCO, D 5, 10 MEB L O
30-60 i & MR L 7275, [ APAP 45 538
XU APAP 60 SMEIZ T o 7 D A S iz
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30
L]
APAP 25 T
45min .
20 r ®
°
15 ° . . y=0.34x+4.82
o, (p<0.02)
10 +
s |
0 R
0 10 20 30

%dose/h 40min
in '*C-acetate breath test

Fig. 7 Relationship between plasma APAP concentra-
tion at 45 min and "*CO, breath excretion re-
presented by % dose/h.

- 72 (Table 3).

6) FEIZL D FHEHEAE

BHEHEDTRIE L S TW A ILH APAP 45 4
il (ug/ml) ($H &S 9.0+3.8, + S 9.9
+5.6, WA ER 93+3.8, % 9.0+£5.0 T
& o 7. APAP 45 L X (AT IR
BCO, D % dose/h 40 7 EIENHIC 16.0+9.5, 19.0
+10.9, 17.6+11.7, 13.0£6.0 TH V), &K EHE
MTHEAIALR o2

Iv. # =

HHEHBED X isotope X V722 F 75
LZEBHEID b o b b — M HELEEZS
NTWEDPS, HUoehASTRPLELEL, &5
VELHOREHEEERED S5 720, BRRIICHAH
EhpicFEFTICidEoTwEWV, KboT, ¥k
Lk LEEET, ROMOADMESINL, K
T APAP AL CE R LT 5. APAP LI
DOWTIIES DAL T, isotope i & D&\ Af
BbfEshTwaen, LaL, 53567t
N7 3/ 7 x (APAP) 2520 mg/kg TH H", 1k
HO60kg Tlk1.2g & 1 MIRAIKGE 0.5 g(HAE
) FKRECERl-TLEH)MES DI T
w5,

DL RWENIS, LVERROLR VIREE

MHFE IR, BERMITE® AR EBRH R
ALNTWBYY ZZ T, bitbIERITIZB
WTho b bERL, FUMEETSHL APAP ik
& Braden 5% |2 X 1) #hiy & 172 BC-acetate M5
AERE [FEFICATV, WE & HOBURES L 7C.

acetate T D LEEERIIRE L CICE I NS M T
HY, BHFEHMITREITORMES R 2L S L,
AEHV72 100 mg (3KEE2.2 g (# 2 ml) (AN T
5. oML 2 BHHEREERERL ), ¥
a5 LewaidKRE3LERE Wz S, F72,
BCIXC D 1.11% BERFIHFLEL, AMROK
FEHEEN23% THHIENLLEZDLE, 100
mg DIFEGIIANED 0.02% LT L% 59, ZD L
9 |2 BC-acetate MFEGRER L X DO TLHEMEITH W
tEz6NA5.

O, HEREICE - THRH BCo, DFE
BEAGHERE DS, LD X ICBLT A 2R L7,
PSR % A L T+ 8B~ # “C-acetate 100 mg
EEATLE, 6 FITRTUICBVWTREIIER
L, 155 TIERH "CO, I3 —2 &2, @R L
7z, BROFE L 72A%R 59 BIOMLH BCO, 1354
WZHEINLTS0-70 p CE¥—2 &%), FDHTL
BIFICRA Lz, 2o L) i+ BB TiEe s
RIS N B %5, FEOHRS TIERIASENC L8
BHorE kol BOKS T 2HEEIXS L 2%
B DR & 4T > 12 FEF DOIFRH1CO, DHERB I,
SRS E BEWEINFEICEL TV,

BOKS LHE, R BCO -7 L
HEEHIE, 50-70 7A D% {, 64.6% % 5D
7. APAPETIE—A%IC ¥ — 7 BRI CHHEH AED
i S e, ZOERYRAT S0,
Y — 7 B % 40 57 LLF, 50, 60, 70, 80,90 43 & 6
BEIZONT, SBEOIMh APAPE* teEk L7z, BHE
HBEDIFIE L KTV A1 [fd APAP 45 53 (ug/
ml) ¥, ¥— 7B/ 80 s LEOHE, AEIK
fEE 2D, I 40 PUTHTIAEICEEL
oTWz, ZORKENIS, E— 7EMOIER &
BHIZ 50-70 4> & Bbh, ZFhLIREEEPEERIE,
FRUTIIBHEHTTE L HET A LR L LR
bz, Il APAP 30 B & U 60 5l (ug/ml) b
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RO %R L THE Y, Braden 52 bfgfH L T
WHEHIZ, E— /MR EELEREEZ
bihie.

KiZ, EHBTOFSH PCO, RE LM
APAP i & DM IC O WTHRE L7z, IFRH D
BCO, % A% T L7354, [+ APAP 30 7l
4R BCO, D 540 53-fli L, [l APAP 45 53
RIS 1BCO, D 30, 40 HE &ML A H N7
A%, Il APAP 60 SMEIZIFE H BCO, LidE -
XA LD o, DRSS IFIERS
BCO, BE X BHLOIE L T 2356, 2040 5
ENBELTWwAEEEZ LN

IFERRERIC BT H o & HIFHA 2 IRIEIT KBS
i TOMNR PP E cum % dose TH ), %
5 L7 EDMM% HHEH S e il D TRET T
X, AMEA 5D half emptying time D HE b 1T HE
Ehh. LAEL, 4EORE TiE cum % dose
i APAP 45 i & £ -7 CHIEY, €=~
B & ORCD T o 70 CHIBEEED ST, IR
KREOBEL LTRBEL TV RWwEEbhL.
Bjorkman 5™ & ¥ ¥ F 7 F 4 L NaH®CO; & Hv»
IR ARER E DR A HE L, cum % dose % {8
L LS ERER I & 2 B ARl o R X %
HE LTV, ZOF TR CIIBHEL D
E 222 BCO, DML & MBS ¥ 5 HF2¢
HHETHOTIEEVIERRTNS,

A, bhbiidfFE UM#EEETHS APAP L
HET2E, E— 28I L > L EELIRET
Holohs, E— 7 BRI APAP 1D 45 53l &
DY ENDMENH D o7z, APAP FEidfxG5 S
APAP 2D b OO IMHREE % WE L TV 52°, I
S ABR T3 CH;COOH »S7 R S L THE S /e
CO, #WEL TV L7720, BHEKTASELLD
DEBbLIE.

DX IR RERTIE APAP FEICHEL
T, OMRCHHRBEDHNORT, §4bb
CH;COOH D4 f#, HH» L4 b3HE5 L Tw»
LHEEZLNI, LA L, “C-acetate MR AER L
EWEAMTAHIED R, BOHRERL %<,
FRMEZDBLEL LEVEDO TRHRETERER,

33 % 10 %5 (1996)

WETHH. B EOEERNFME L L CHIR
BICH R & Bbhieh, EEREHEEIC oW TR
LiHESITREDPDLELBbh, T, ERK
Whhwicod, FERECHIEBICAEEER
Molzb DD, 4514IE BC-acetate M AER DS &I
BOREZRMLZ 5089 0, EFZHERLLT
BRELEWEEZ TV,

V. % &

BC-acetate MR 28R & APAP 12 & % BHEHR
B & I 59 BlICATV, LT oML/,

(1) "“C-acetate (&1 —F8B5H 53R 2 1T S
n, 155 TSP BCO, BEIIE— 27 kol
BO¥G T, 50-70 3T 64.6% B — 27 Lz o
AR

(2) I APAP 45 5Hfiiix, € — 7 i 80 4
DRSS, AEICKMEE 2D, #2400 5T
BCIIABEIISEE Ro T, E— 2ok
HEAE I 50-70 > & b, ZHLIRBIEBEHEHE
ME, ZRUTIXBHPEHITELHET S Z L2 r Y
LBbhi-.

(3) Ifii" APAP 45 SHEIIFSH PCO, D 30,
40 Sl L MRS A S, R BCO, L % B HE
HOFIEL T 554, 2040 HMEDSE L T\ 5 &
EZzbhi:.

@) R EAPEE & cum % dose 13 APAP i &
HEEY, BHFHEOHBEICRIAETH - .

(5) BC-acetate MF5ERER | Z3E W) BT R0 BUIT A B
B2, RNIAELEDO TEETHRERL
BAETHY), BHHHEOEEMFEME L L TR
BICEREBEbhni:.

X DEFIL 1996 4 Japan-DDW (1996 -4 A,
E) B & U BC ERFCHAFASR (1995 F 11 A, i)
WKBWTHELL.

AMEICEELHS 2V E T LR EREE
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Summary

3C-Acetate Breath Test for the Measurement of Gastric Emptying Rates

Yoshihisa Urita, Yukihiko NarRuki, Mamoru NisHiNo, Hiroshi KoyAMa,
Naoto NakaTANI and Sachio OTsukA

First Department of Internal Medicine, Toho University School of Medicine

Although acetaminophen (APAP) method is widely
used to evaluate the gastric emptying rates of liquids
in Japan, patients need to take a large dose of APAP. A
scintigraphic technique requires the gamma camera.
In this present state we try to search for an alternative
method, which is easy to perform and noninvasive for
the patient. *C-acetate breath test and APAP method
were performed at the same time in 59 patients after
overnight fasting. The liquid test meal OKUNOS-A
(200 m/, 200 kcal), contained APAP (20 mg/kg) and
13C-acetate 100 mg was orally administered to the pa-
tient. Breath samplimg for *CO, measurements was
obtained every 5 min up to 20 min and every 10 min
up to 90 min. Blood sampling for plasma APAP con-
centration was collected 15, 30, 45, and 60 min after
oral administration of the test meal. The time of *CO,

peak excretion in '*C-acetate breath test was ranged
from 50 to 70 min in 37 out of 59 patients. Plasma
APAP concentration at 45 min in over 80 min group
was significantly lower than in 50-70 min group. In
contrast, that in under 40 min group was significantly
higher. *CO, breath excretion at 30-40 min correlated
with plasma APAP concentration at 45 min signifi-
cantly. These results suggest that optimal smpling
time of breath test is 20—40 min. In conclusion, *C-
acetate breath test is reliable as a qualitative analysis,
easy to perform, and a noninvasive method without
taking blood and radiation exposure for a measure-
ment of gastric emptying rates.

Key words: '’C-acetate breath test, Gastric emp-
tying, Acetaminophen method.
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