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2. MR X2 EERTE

MR E T ANZEROLEL 2T 5D, A
Y NIEFORBIV LV EREINTBYY,
A5 FMERERICEDL LTI —ETHLH I L
59 HIEBROTRIT OISR Z BRI 72, I
AT DB 2 5 2 Dk, #EE DML
HEMERIONy 77 CRIFEEE, B, HA)
THRINL., WA A5 (M4 745 —
mBA-3000 #RX&EHS A T3) ZHW, 2%
> (ppm) ZiIE L7,

Ay UHEEFEOERIT, [BRP XY ik
+ IR X Y EE 1ppm DLE] R AT A8 L
WHN TV B2 REFFE T, HFE O S T ZE
D I3 4720, Dlugokencky® 5@, 4H#l
ERoOKLGH A OF-39ME]1.73ppm & DFE 2
LY | 273ppm Kiiiw A ¥ v IEEELEE | 2.73ppm
Dibaxs VEEZREERL T,

3. HHEZIERE

PEAEHEFAIL, Rome D7) A b — )b
fE IR X 7 — )V (Adults Bristol Stool Form
Scale) 2V IZHEHLL . #REF? & OFEE LA L
PR, PR e, BIRIR (4 BRFEarm. 1 ¢
v (aoan) fE, 2 EEE, 3 ko
AR 4 JRIR - REREE) . BEEAEE . PHEOZ
Y B b O, JHERF OV & A - PHERFOFE
fEE - BER O - HE - BIEORY (4 BFEEE
fli. 1:&%%w, 2 8w, 3:FHTdh,
4 1 EW) OIEHIZOWT, kL 72H#HEH
A BRE H B DA T A CTHEML 720 2
DIHH ZFEOH EHEAEL L7z, PEIE3~5
HIRFEEEHEL, HEZHRLATRATLE
XTHEZ (BF ),

4. EEREIERHE

AGEE ORI, BE2 5 OF AR 2R
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OFEHERE) . HEUTEEIZE LT 6 JHH GEREE
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22~ 6 #Rk e HE L., HiE& Bl Thd
AT BHXTHZ (R 1),

5. BEERUKR

EEEOMA L. EMBEIUHEHRAL (food-
frequency questionnaire : FFQ) 2 T2 Jiti L
720 BB - LSRR SN/ FFQE Y & H
W7z, FFQ IX108D & d 5 W EmAE 2D W
T, wED 1 r HHOBERNZ 1 RoEE L
BRI 2 8RS TR D bDTH L, HIEITH
BEEHRLAEE Lz, REFRIL. EHOFE
V7 M EHWT, 1 A—Hd7) OxERE
s L OamitllENE 2 H L L7,

B, BaiEE. BRI E T
AR, B2 5 (R, N> ) . B3R 2
S GREAEE. 2omoiFsE) Lokl T
FH3EMERIZ T L 72,

6. FRETEEAT

FRETRATIE, 2 BER OFIMEO LB IT RS D
v tIRE, SHEM UL Lo lid, —Ica
M aATo 720 BAEKMEILS %R (HHBE)
& L7zo #LEtENTY 7 ~ IBM SPSS Statisics22
(IBM #t) % L7,

7. 1GIEREE

ENTEAECAEYEE =y N 2 MW EEE S = BNV
RERTHBY . FRFIITWEDOHIY, WA,
FRB L TSRO, BNEHROREZR &3
FIZTHHL, AEZERL. 751k AN
Ml TE WL ) IZa— MEL T, EAREHRD
REIZH Oz,

. #R

1. MREOR
R RE OFIIERNZ202+ 075 CFHHE + B
Wl DUFARR) . 51586 +5.7cm. K516
+6.0kg. BMI 205+ 20kg/m*Tdh o7 (£ 1).
SRR L P27 47 L [ R - SR il A
\Zd % [AAEH & 2R CIETd - 720

2. R X5 iEE
Ay VIREONEME (2 FEERE) 13240+
0.58ppm. #/MitilZ1.65ppm. Fx KM 139.44ppm
Tholze TOMEHRL. K1IITRLZ,
A5 VIRFEAEFIZ209% (889%) “FI9E2.30
+0.25ppm. A ¥ YEAEIZ26%4 (11.1%) F¥
fii3.21 = 1.35ppm TdH - 72,

3. HHEBIBE X 2 ViBE

Ay R EIEEABOMIZ, PHEEEIC
EIBD SN Do 72,

F2IHHMEEEO L EMEEIZOWT, [
B AHEE [AE (%)] L x5 VigERRL
7o BB OHEMEERE | & 25 VEEE 1
BIPTF | &ML, 84 (34%). 314+
255ppm. [ 2~ 3 H] 121 [ENZ52%4 (221%).
236 +032ppm. [4~5H | 121 1272%
(30.7%). 2.38+044ppm. [ 6 ~7 H ] 1236%
(153%). 240+0.29ppm. [FFFH | 13674
(285%) . 2.36 =0.29ppm T&H - 720 HHED AL
PIA L VUREEIEL 1 RERGEEDS, Tl EoBE
FEBERERE & ) A EICE W EE 7R L 72 (p<0.001) .
L2 Ly HEE DS 18 B 3 K i oo ff B &

x1 WREOHM

eff (0=235) ®K/E  &EKE

R A

AHIEEAE AHELEH P

FRE (0=209) Bt (n=26)
E &) 200240, 7FD 19.0 25.0 20.0 20.24+0.7 20.1%0.6 0. 496
gE  (em) 168.6+5.7 137.0 172.0 159. 0 158. 7+5.6 158.3+6.0 0.788
=& (kg 51.6%+6.0 27.0 68.0 51.0 51.9%6.0 49.8+6.2 0.105
BMI 20.5+2.0 14. 4 30. 4 20. 4 20.6+2.0 19.8+1.9 0.780
A &2 (ppm) ¥ 2.40+0. 58 1.65 9. 44 2.32 2.30+0. 25 3.21£1.35  <0.001
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(A) =

f 2 B UEEE(22.7300m)

FRP A2 RE(ppm)
M1 RSHXZVEEOHH

K2 HHFBIBE X2 VEEEDREER
(n=235)

g H [ #23 53 pHLD
- 38 [#] 7> P {8 4 s 1B ELF 2~3H 4~5H 6~7H EQEETAE
n 8 52 72 36 67
A B P (ppm) ¥ 3.14+2,55 2.36+0.32 2.38+0.44 2.40%+0.29 2.36+0.29  0.008
-H % 7= 0 O PEE AL HELATF 204 3 448 51 LA k-
n 14 127 48 12 4
A F L §REE (ppm) 2.67+1.16 2.36+0,29 2.27%0.26 2.40%0.33 2.31+0.38  0.010
{E ORI fl L 3t ik & A
n 35 175 25
A A B2 (ppm) 2.64+1,30 2,36%+0,30 2,.37%0.33 0. 030
il {6 0 g EAE LA 2~3[n] 1BIEATF 1FEAYHARN
n 12 60 109 54
A _,v' > HE % (ppm) 2.87+2.09 2.44%+0.44 2.36£0.31 2,34%0.29 0. 024
HEEOES S K] e 3 L
n 28 155 b2
A 5 BB (ppm) 2.56+1.37 2.40%+0.38 2.33%0.27 0.230
B 6 W A ) BLTH 1EEAETRY
n 57 147 31
A H IR (ppm) 2.57%£1.03 2.34%+0.30 2.37%0. 31 0. 044
BEERF OV E 7 o FhEdh L EIRR
n 10 102 92 31
A & BB (ppm) 2.98+2.28 2.41+0.40 2.34+0.31 2,37+0.29 0. 009
HE A IRF D 7% {81 )38 G FhEH e IR
n 7 65 91 72
A H BRI (ppm) 3.28%+2.72  2.32%0.27 2.44%0.40 2.34%0.33 <0.001
A AS PP - i - G EhEH e IR
n 14 55 81 85
A 4 TR PE (ppm) 2.75+1.94 2.45%0,48 2.34£0.28 2,37x0.30 0. 077
H % L fhEh fEU SN
n 6 33 52 144
A 5 R EE (ppm) 3.54+2.91 2.47+0.56 2.35+0.29 2.36%0.30 < 0.001
BHEOEY R thEh g IR
n 22 76 73 64
A A o (ppm) 2.73+1.53  2.434+0.43  2.36£0.30  2,30%0. 28 0.019
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(n=60. 25+ 10ppm] & 1[I 4\ EDE
[n=175. 24+04ppm] DX ¥ ViEFEIZIIHFE
I o7,

[—HOHHMER | & 2 iEEE, [ 1EUT
L L 72E I, 4444 (187%) \ 267 +1.16ppm.
(28] LLTF 31274 (540%). 2.36+0.29ppm.
[ 3] DT 13484 (204%). 2.27+0.26ppm.
[4 8] PLFiE1244 (51 %), 240 = 0.33ppm
[548] Dibix44 (1.7%). 231*0.38ppm T
Hotzo PHEDOER A & VIEEL, 1 ELTEE
A FRULEOPEREEE L DV ABEICEWEZ R
L7z (p<00l)o [EDOIIK] & X & VI,
[REV | A& L7280, 35% (149%). 264
+1.30ppm. [ %3 ] 131754 (745%). 236+
0.30ppm. [k & 20\ ] 12254 (106 %), 2.37
+0.33ppm TH o> 720 HOIRFI A & > )&
X, WEEDS, ZNULEOMIIREEL D AR
EWEER L7 (p<005). [HEEEE | & x4
Vg, TIEFEH] A LEEIE. 124
(51%). 2.87*+2.09ppm. [ 2~ 3| LITiZ60
%(255%) . 244+044ppm. 1340 1 [A]]
LITF131094 (464%) 2.36+0.31ppm. [1Z& A
Sz ] #F1354% (230%) 2.34*0.29ppm T
o7z WREOREG A & I, 12ITHEH
BEDS, TN EOMBEHER L ) AEICEWE
R L7z (p<005). [HHEDOEH S| L x v v
I, [HS E & L7228 13524 (221%) .
2.33+027ppm. [ ] OFI1X155% (66.0%) .
240+0.38ppm. [[R#E | 7 #1328% (11.9%).
256+ 137ppm TH > 72, HHEOES SR A ¥
VIR IL, WEEEDSF N EOPMED S S BE
SVEWEZRLED, AELEIEOONE
Molze [BLREE] L X5 ViR, [1ZEA
EThRW] EEELEIE314 (132%). 2.37
+03lppm. [P LT ] #13147% (626%) .
234+030ppm. [ & < T3] #3574 (243%).
257*103ppm TH o720 B O OHHEER] X ¥
VIEEIL, L TAEDNE) TROHIVEE
2% 7R L 72 (p<0.05) o [HEERED WV & A |
ERXAY VL, [E&R ] LA L 7231331
% (132%). 2.37+029ppm. [\ 13924
(391%). 234=03lppm. [EH T H| DFIZ
10244 (434%). 241 +040ppm. [E\> | #1310
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% (43%). 298*228ppm T - 720 HEERED
WEARIRA Y VREIL, BEOESENUTOW
XABELY, AEICEWEEZRLZ (p<001),
[HHER DR & 2 & VBRI, [k v ]
& L72E13724% (306%) . 2.34%0.33ppm.
[\ ] #3914 (38.7%). 244+040ppm. [ F
HEDH| OFEIEFH (277%). 2.32+0.27ppm.
[E\ [ FIE 74 (B30%). 328+272ppm TH >
720 HEMEEOFRAED] A & L EEIE, EWED
ZNUTORMEFEL D AEICHNMEEZ R L7
(p<0.001) o [MEEBOATREE A& X & R
. T2k LR L7-#1385% (362%) .
237 +0.30ppm. [V | & 1X8144345%. 2.34
£028ppm. [EFH T H] OFHIIE4 (234%).
245+048ppm. [E\> ] HiX14% (60%). 2.75
+194ppm TdH > 720 JEEBASPLE - g Al A &
VIEEEE, BB ENLUT OAN L - R AT
FVEWEEZR L7228, AELZZITRO bN%
Molze [BilE AT VEEE, [&kaw]E
M L 728131444 (61.3%). 2.36+0.30ppm.
(B | 135244 (221%). 2.35+0.29ppm. [ &
HEH] OHIX33% (140%) 247 +056ppm.
[E\ | FH1E 64 (26%). 354+291ppm TH >
7o BIRAY VIREIX, BEOEXZNUTOR
WL, AEICEWEZZR L (p<0.001).
[BIEOERD | & x5 ViBEIE, 2R &
M2 L 72813644 (272%). 2.30 = 0.28ppm.
[ | #3734 (31.1%). 236+0.30ppm [ £
HEH] OFEIZT6% (323%). 243+043ppm
[FE\ | #132244 (94%) . 2.73+153ppm TH >
720 BIEOEY DX ¥ ViEEEIX, EWEELSZFNR
DTOBEOEYVHEIVEREICESWEEZRL:
(p<0.05) o

4. £FBEEXAZBE
KIAEGEHEOKEMEE IZOWT, [%
FERNZHREE (B (%)] & 25 Vg AR L7,
[MEEEIRRE ] & 2 & IREEE, [k ] L L7
FlE, 904 (383%). 244+085ppm. [FH &
IR | D 13133% (56.6%). 2.37=0.31ppm.
[HEDEETE ] FIZ12% B1%). 240+
0.29ppm Td > 72, MEHEIRFER] X & VX,
SHHMICAELRZIIRBOON Lo Tz [HE



DR &A% VIR TRV ERELE
131994 (84.7%). 2.35+0.35ppm. [H\W] FHiX
3644 (15.3%) « 269+ 1.20ppm TH - 720 HED
RIR A & BEIE, BWEEPRWEEL D AE
Bl Z R L 72 (p<0001), [ (FHI%E) fg
FIBERE | & A& ViR, [HHT 5] EH%&L

72%134146(174%) | 2.36+0.29ppm. [ 72 F 12 fi
M1 ©#FI1394% (400%). 238+031ppm. [f#
ML #13100% (426%). 243+0.81ppm
THhotzo FHMBHR A S ViEEIX, 3HMIC

EREIBROON Lol [FREEM] &
AL EREE, THEFDET] % L2Ed 4

K3 HFTEEAZVREEDER

(n=235)
W A BOA Rk piE™"
ft e B fidt F b F HEE HE DT
n 90 133 12
A A& ¥ EE (ppm) P 2.4410.85  2.37+0.31  2.40%0.29 0. 685
B o> (A B i
n 199 36
A H T (ppm) 2.35+£0.35  2.69%+1.20 <0. 001
OTAISE) EHBEE #HT2 FeEIER FEALZW
n 41 94 100
A& i1 (ppm) 2.36£0.29 2.38+0.31 2.43+0.81 0. 754
e A I ] S LA il 5~ 6 6~ T 7~ 8 8IRE LA [
n 4 26 113 73 19
_ A PRIE (ppm) 2.34*0.47 2.22%+0.29 2.47+0.77 2.36%+0.28 2.40%0.27 0. 326
sk TR i) 21~220F 22~ 230 23~ 241 24~25[F 25IRF LA %
n 2 15 66 118 34
A S PRE (ppm) 2.79%£0.02 2.33%+0.24 2,41+0.92 2,36+0.29 2,52+0.57 0.533
2 1) e R e 5] HEAES 5~ 61 fif] 6~ 7R ] 7~ 8IH ] 8~ 9IkE ]
n 13 111 74 29 8
A 4 PR FE (ppm) 2.28+0.29 2.46+0.79 2.35+0.27 2.37+0.23 2.40%0.37 0. 700
AbLA ho¥a) FbhEbdbd HEYLRW
n 29 137 69
A Z I (ppm) 2.39+0.28 2.43+0.71 2.35+0.33 0. 655
EEO Y A A = EFHEHRV HEVEL N G
n 9 116 92 18
A X HEE (ppm) 2.38+£0.29 2.42+0.76 2.39+0.32 2.35+0.24 0. 968
5 R TE W) & 58 FhEHEE HEVERTRY FERE TRV
n 8 67 135 25
A S L HEE (ppm) 2.70£1.00  2.31+0.29 2.43+0.68 2.41+0.27 0. 250
TR HANE Ly A
n 160 75
_ AP PRIE (ppm) 2.4120.67  2.37%+0.30 0.594
SEAOEFR 1 ik 2% A
n 179 39 17
A 2 i (ppm) 2.37%£0.31 2.58%+1.23 2.31%+0.33 0.102
fROMAEEDE O bLEZDL BxEZD E Xl
n 55 161 19
A 8 R (ppm) 2.37£0.47 2.43%0.63 2.30%0.26 0. 582
il f& (EYEE AL E 2~ HEH Lz
n 112 106 17
A4 IR FE (ppm) 2.42+0.77  2.37%0.31 2.47%0.33 0. 668
7 4 HE i 1000m1 3§ 1000~1500m15#  1500m1 0L |-
n 142 86 7
A H R (ppm) 2.37+0.30 2.38+0.42 3.26+2.74 <0. 001
A (A A4
n 38 197
ASHEE (ppm)  2.57+1.18  2.37+0.35 0. 044

FUapell bk —eo e, 2B #2IUn Paired Student' s t-test

e A AR | [EETYE(EERE)
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4 (17%). 234+047ppm. [ 5~ 6| oF I
26% (111%). 222+029ppm. [ 6 ~ 7K | o
#13113% (481%). 247=077ppm. [ 7 ~ 8
| DF1273% (31.1%). 2.36=028ppm. [ 8
e LIRE | D% 1319% (81%). 240%0.27ppm T
BHoTz. EIREFRIBI A ¥ VR, S HRTH
ELREIRO LN o7z BN & XY
VIR, [21RE~228F ] LA L-HIE24
(09%). 2.79+0.02ppm. [22~23;] DFIX15
% (64%). 2.33=0.24ppm. [23~24F;] OF X
66% (281%). 241+092ppm. [24~25:| o
#13118% (502%). 2.36 =0.29ppm. [ 250 LI
B | D# 12344 (145%) . 252+ 057ppm TH -
720 BLERFIR X & VIR, SHMTEES
FIIBO SN Do Tz FMERERE & 2 &
CUEEEIE, [ 5 RER RN &M% L -E1L13%
(55%). 228+029ppm. [ 5~ 6 K| OF I
1114 (472%). 246=0.79ppm. [ 6 ~ 7 EF[ ]
DF1X7444 (315%) .« 2.35+0.27ppm. [ 7 ~ 8 [
M »#F1F£29% (123%). 2.37+023ppm. [ 8
~ 9] DFIZ 84 (34%). 240+0.37ppm
ThHholzo MM TEELAZIRDOOEN o
oo TAMLALE XY ViBEEZ, [H 5] L HE
L7z%1329% (123%). 2.39+028ppm. [ &
THH 5| H131374 (583%). 243+0.71ppm.
[ F ) 7w 13136944 (294%) . 2.35+0.33ppm
THhotzo ANLVARIAY ViEEIX, 3HERT

EREREO SN ol [HIGED) X4 ]
EXY RER, TRV A LHIZIA
(38%). 238+029pm. [FHTHEV] FiT
11644 (494%) . 242+0.76ppm. [HF ) B 7
W F139244 (39.2%) . 2.39+0.32ppm. [
Z318%4 (76%). 235+024ppm TH o720 4
HD) XALBIA Y VIEEIE, AFMCHER S
FRRO N h oz, [HIRIEEN L X & ViRE
LSS LA L2 BT 84 (34%) . 270+
1.00ppm. [ FH F HIEFE ] DOFIL67T4 (285%) .
231+029pm. [ & F ) {HEFHE T\ ] FIiZ135%4
(575%). 243+068ppm. [{HFHT%\V]H1325
% (106%). 241=027ppm Td - 720 HIKIE
Bl 2 7 VIEEIX. 4R CHEZZITRED S
Nihrolz,

[EAGG] & 25 VigEE, THAIEL W] &
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% L 723131604 (68.1%). 241+0.67ppm.
[AHAN] oFI1X75% (319%). 2.37+0.30ppm
Thotzo BEWENAY VIEEIX, 2HMTH
BLRETIROON P o720 [SPEAOESE ]
EAY VEEL, [HE] ERELEE 179
% (762%). 237+03lppm. [ £\ | #1339
% (166%). 258+123ppm. [ 7\ ] &EIX17
2% (72%). 231%£033ppm TH o720 TEOE
HEp Ay VREZ. 3 TEELZEITRED
LN olze [EMOMAREDLE] L X5~
B, [WobEZ L] LA L7-EIE55%
(234%) . 2.37+047ppm. [F 4 & 2 % 1313161
% (685%). 243+0.63ppm. [& 2z 72\ ] &L
19% (81%). 230*=0.26ppm TH o720 EiHD
MAEbERI ALY VIR, SHMTEERZE
RO EN Lol TR & X5 VRER,
NETHH &S L 7-EIX112% (477%) 242
+0.77ppm. [WE4 ] OF1X106% (451%). 2.37
+03lppm. [HFE D L] HIiFZ174 (72%).
247+0.33ppm Tdh o720 BRI A ¥ VB L,
SHMTHERELREIRBO N LD o7z, K
B & 27 VI, [1000ml i ] & [lZ
L 721314244 (604%) . 2.37 =0.30ppm. [ 1000
~1500ml A | O#H 13864 (366%). 238+
042ppm. [1500ml PLE] ©FIZ 74 (3.0%).
326*274ppm TdH o 720 KOEHER X ¥ ~
JEREIL, 1500ml DL R L T 2 BED3 o K 55
FEIER LD AEICEWELZ R L7 (p<0.001)
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Abstract

Relationship between breath methane concentration and bowel habits
in young Japanese women

Rika Shoji', Sumiko Hayase’, Motoji Kitagawa"?,
Katsumi Yamanaka"* and Kotoyo Fujiki"?

[Purpose] Constipation is generally assessed using a questionnaire, but objective evaluation methods have not
yet been established. We conducted a study to clarify whether breath methane concentration can be an objective
marker of constipation in young Japanese women.

[Methods] A total of 235 female university students participated in this study. Breath methane concentrations
were measured using a gas chromatograph. We evaluated bowel habits (11 questionnaire items), lifestyle habits
(7 items), dietary habits (5 items), and consumption of food using a food frequency questionnaire.

[Results] Average breath methane concentration was 2.40 + 0.58 ppm. Higher breath methane levels were
noted for subjects having bowel movement <1 a week, <1 lump of feces a day, hard feces almost every day,
frequent flatus, heavy straining of defecation, obstinate sense of remaining feces, abdominal sensation or pain,
stomachache, persistent feeling of bowel swelling. Breath methane levels were also related to usual physical
condition, fluid intake, and menstruation. No statistical significant difference was noted for breath methane
levels between subjects having constipation of less than 3 defecations a week vs subjects having more than 3
defecations a week.

[Conclusions] Breath methane can be an objective marker for assessing constipation in young Japanese women.

Key Words: Young Japanese women, bowel habits, breath methane concentration
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