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Factors Affecting Bowel Habits in Young Japanese Women

According to the Website of the Ministry of Health, Labour,
and Welfare, Japan, constipation 1is defined as follows:
constipation is the state of difficulties or infrequency of
bowel movements because of dry and hard feces or narrowing of
the intestinal canal. In addition to the cases having hard
feces, there are cases having smaller amount of feces, and
having sense of residual feces, or having feeling of pain
even when they have daily bowel movements. The Japanese
Society of Gastroenterology noted as follows: constipation is
the state of the reduced frequency of bowel movements once in
several days, an irregular interval of bowel movements, and
hard feces containing a small amount of water; but there 1is
no convincing definition of constipation.

Constipation is a health problem, which cannot be overlooked
because constipation appeared to be related not only to the
state of difficulties of defecation, but also to unidentified
complaints including headache, dizziness, abdominal volvulus
and stiff shoulder, and to the risk factors of hemorrhoids,
intestinal distortion, ischemic colitis and colorectal cancer.

The prevalence of constipation is higher in women,
particularly those who are vyoung, pregnant, or aged =70
years, than 1in men, which 1is possibly explained by weaker

abdominal muscle tone and the effect of female sex hormones.
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Possible factors specifically associated with constipation in
young women 1include extreme dieting for weight control,
insufficient intake of dietary fiber, or lack of physical
exercise. Young women may become pregnant and grow older, and
thus it seems crucial to establish desirable bowel habits
when they are young.

With the aim of improving their bowel habits, we
investigated the prevalence of constipation and the
relationship of bowel movements with lifestyle and dietary
habits in young women. An intervention trial was also
conducted to clarify whether a Bifidobacterium <(breve)
fermented milk (FB milk) could help relieve constipation.
Furthermore, associations between constipation and breath
methane level, a potential objective marker of constipation,

were examined.

Study 1 Relationship between Dietary Intake According to the
Food Balance Guide, Physical Activity, and Bowel Habits in

Female University Students.

Purpose: We conducted a study to clarify possible
associations of constipation with food consumption according
to the Food Balance Guide, physical activity, and bowel habits
among female Japanese students.

Methods: A total of 144 female students participated in a 7-
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day study. Participants recorded food intake using the Food
Balance Guide Check Book and took pictures to verify the meal
quantity and quality. Data of intensive physical activity and
bowel habits were collected using questionnaires.

Results: Thirty-one participants (22%) had constipation,
defined as =3 days/week of bowel movements, or taking
medicine for intestinal disorders. Relative number of
servings of food groups consumed (grain dishes, main dishes,
side dishes, dairy products, and fruit) and skipping breakfast
were not related to bowel habits. The proportion of
participants who engaged intensive physical activity, defined
as =5 days/week during the study period, was significantly
higher among those with no problem in bowel habits than among
those with constipation (55% [62/113] vs. 26% [8/31]; p<0.01).
Conclusions: Physical activity, but not food intake according

to the Food Balance Guide, was found to influence bowel habits.

Study 2 The Influence of Dietary Habits and the Intake of
Fermented Milk Containing Bifidobacterium on Bowel Habits in

Young Japanese Women.

Purpose: This study aimed to clarify effects of consumption
of food and FB milk on bowel habits in healthy young Japanese
women.

Methods: A total of 150 female students participated in this
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study. Participants recorded bowel habits during the two weeks
before intervention. Thirty subjects who had daily bowel
movements were excluded, and the remaining 120 subjects were
randomly classified into two groups of 60 each. For surveys
of bowel movements, the participants self-administered a
questionnaire as to recorded days, days of bowel movements,
forms of feces (according to the Adults Bristol Stool Form
Scale), difficulty of defecation, feeling of residual feces,
abdominal discomfort, stomachache, abdominal bloating, and
awareness of constipation. Food <consumption was explored
using a food-frequency questionnaire (FFQ). We conducted an
open cross—-over trial, which comprised an intake of FB
milk/day or non—-intake period (4 weeks), a wash—-out period (2
weeks), and a non—-intake or intake period (4 weeks). Sixty-
two subjects (52% of all) who completed the study, filled an
FFQ, and recorded bowel habits were included in the analysis.
Results: The frequency of bowel movements (days having bowel
movements/all recorded days) during non-intake period of FB
milk (72.2 £ 18.6%) increased to during the intake period
(77.7 £ 18.8%) (p<0.01). The Bristol Stool Scale score
increased from 3.2 £ 0.8 to 3.4 = 0.9 (p<0.01). As assessed
by a b-point Likert scale, the average score of straining at
stool and feeling of incomplete defecation decreased from 2.0
+ 0.8 to 1.7 = 0.7 (p<0.01). Based on a visual analog scale,

the average of constipation awareness was improved from 4.1
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+= 2.0 to 3.3 = 1.9 (p<0.01). In contrast, overall energy
intake (1532 £ 314 kcal), carbohydrates (197.1%X42.1 g), and
dietary fiber (9.7%*3.4 g) were lower than those reported by
the National Health and Nutrition Survey of 2015. The intakes
of potatoes, legumes, yellow—green vegetables and fruit were
also lower. Defecation frequency during the FB milk intake
period was positively correlated with consumption of energy
and carbohydrates (p<0.05), but not with intake of dietary
fiber.

Conclusions: These findings suggest that intake of FB milk in
addition to adequate food may improve bowel habits in young

women.

Study 3 Relationship between Breath Methane Concentration

and Bowel Habits in Young Japanese Women.

Purpose: We conducted a study to clarify whether breath
methane concentration can be an objective marker of
constipation in young women.

Methods: A total of 235 female students participated in this
study. Breath methane concentrations were measured using a
gas chromatograph. We evaluated bowel habits (11
questionnaire items), lifestyle habits (14 items), dietary
habits (5 items), and consumption of food using questionnaires.

Results: Average breath methane concentration was 2.40 £ 0.58
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ppm, which was lower than the cut-off value (2.73 ppm) of
methane producers. Breath methane levels were related to the
lifestyle factors, including usual physical condition, water
consumption, and menstruation, but not to dietary habits and
consumption of nutrients.There was no difference in breath
methane concentrations between subjects who had constipation
(=3 days/week of bowel movements) and those with normal bowel
movements (=4 days/week of bowel movements). Breath methane
levels of those with = one day/week of bowel movements were
significantly higher than those with >1 days/week. Higher
breath methane levels were noted for subjects with less than
one lump of feces a day, hard feces almost daily, frequent
flatus, heavy straining at defecation, sense of residual feces,
abdominal discomfort or pain, persistent bloating

Conclusions: Breath methane level may be an objective marker

for assessing constipation in young women.

Overall conclusions

This study investigated the prevalence of constipation and
relationships of bowel habits with 1lifestyle and dietary
habits in vyoung women. Twenty—-two percent of +the female
students who participated in the study had constipation.
Intensive physical exercise (= 5 days/week) and greater
consumption of energy and carbohydrates were both

significantly correlated to higher frequency of bowel
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movements. An intervention trial suggested that FB milk
improved bowel habits. Breath methane levels of those with =
one day/week of bowel movements were significantly higher
than those with >1 days/week. Breath methane concentration
was also associated with symptoms of constipation (e.g.,
difficulty in defecating stools, feeling of remaining feces,
or abdominal bloating), suggesting that breath methane level

is an objective marker of constipation.
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F 8 Rl 3% F3x A3 - FLERLA P37
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1~2SV 2 7 11 51 14
2~3SV 15 28 40 16 1
3~4SV 71 45 33 4 0
4~5SV 41 30 34 0 0
5~6SV 14 24 19 0 0
6~7SV 1 4 6 0 0
7SVEL E 0 5 1 0 0

D EEANT AT A RICBT 5 — v 7K
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*2 HEEFHEHEAEFHERE (SV)

SVHVP £y fifg £ SpH

L (n=31) (I;I‘ifi) P
TR 3.74+0. 88 3.884+0.82 n.s. *Y
Fill 3 3.68+1.39 3.95+1.38 n.s.
F3% 3.70+1.35 3.66+1.26 n.s.
3L - FLERA 1.08+0.74 1.03+0.77 n.s.
e/ 0.34+0.28 0.41%0.42 n.s.

KD pdi N5 L 2 H A RleBI 52— 2%

>KS)unpaired t-test
>:@‘)not significant
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X3 RBREHANE, SIRXEAIK., FEHRED A H L HEEHME L O MK

LECRENE At f#f4 (n=31) PefE (n=113) P
FASY
5 AT 129 29 (93. 5) *? 100(88. 5) 0.525
S5LLE (FE) 15 2(6.5) 13(11.5)
il SV
5 ATl 111 24 (77.4) 87(77.0) 0. 960
5LL E (FLHE) 33 7(22.6) 26(23.0)
F SV
3 AT 51 11(35.5) 40 (35. 4) 0.993
3L (FLYE) 93 20 (64. 5) 73 (64. 6)
gl - FLE SRSV
2 A i 124 25(80. 6) 99 (87.6) 0.379
2 ULk () 20 6(19.4) 14(12. 4)
RSy
2 Ak 143 31(100. 0) 112(99.1) 1. 000
2Lk (%) 1 0(0.0) 1(0.9)
HREXREH/H
2 H A3 123 28(90. 3) 95(84. 1) 0. 567
2 HEL E 21 3(9.7) 18(15.9)
BRI EY H #5018
5 H AR 74 23(74.2) 51(45.1) 0. 005
5 HUL 70 8(25.8) 62 (54.9)

#U Chi square test, IRFEERGARIGD T L7320% LA b8 5 B3 & 1 3Fisher O IEMEMEE IR E 24T - 72
¥2) g
N (%)
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#2)
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Studyl Relationship between Dietary Intake According to the
Food Balance Guide, Physical Activity, and Bowel Habits in

Female University Students.

[Objectives] This study sought to clarify the relationship
between dietary intake according to the Food Balance Guide
published by the Japanese government, physical activity, and
bowel habits in female university students.

[ Methods ] A total of 144 female university students
participated in this study. The study period was 7 days. They
recorded the amount of food intake using the Food Balance
Guide Check Book and took the pictures to confirm the quality
and quantity of the meals. Data of intense physical activity
and bowel habits were collected from the questionnaires.

[ Results] Thirty—one participants (22%) had constipation,
defined as <3 defecations per week or taking medicine for
intestinal disorders or constipation. Relative number of
servings of each food group consumed (staple foods, side
dishes, main dishes, dairy products, and fruit) and skipping
breakfast were not related with bowel habits. The percentage
of the participants who engaged in intense physical activity,
defined as >5 per week during the study period was
significantly higher among those with normal bowel habits
than among those with constipation (55% [62/113] vs. 26%

[8/31], p <0.01).
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[ Conclusions] Physical activity, but not amount of food

intake, was found to influence bowel habits.
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MECEYD EHMEOROR R o7 b D20 TIE Wilcoxon t-
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Study 2 The Influence of Dietary Habits and the Intake of
Fermented Milk Containing Bifidobacterium on Bowel Habits in

Young Japanese Women.

Abstract

[Objectives] This study aimed to clarify the influence of
dietary habits and the daily intake of fermented milk product
containing Bifidobacterium breve strain Yakulut, 1.0 X10!'
cfu/100 mL/day on bowel habits in healthy young Japanese women.
[ Methods ] A total of 150 female university students
participated in this study. They recorded the amount of food
intake using a food-frequency questionnaire (FFQ) during the
pre—experiment period and bowel habits in a diary during the
study. After the exclusion of 30 subjects who defecated every
day, 120 subjects were randomly divided two groups. Pre
experiment they recorded the amount of food intake using food-
frequency questionnaire (FFQ)and bowel habits. After excluded
30 subjects who defecated every day, we divided two groups.

We conducted an open cross-over study, which was composed of
a non—-intake period (4 weeks), a washout period (2 weeks),

and an intake period (4 weeks). Sixty-two subjects, who
completed the study and fully recorded in a diary, were
included in the analysis. We conducted an open cross-over
study. The study period was 10 weeks including a non-intake

period, washout period, and an intake period.
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[Results]] During the intake period the defecation frequency
was increased from 72.2%+18.6 to 77.7%*x18.8% (p<0.01). The
Bristol Stool Scale increased from 3.2 £ 0.8 to 3.4 =%
0.9(p<0.01). As assessed by a 5-point Likert scale, the
average scores of straining and feeling of incomplete
evacuation was decreased from 2.0%x0.8 to 1.7=%£0.7 (p<0.01).
As assessed by a visual analog 10-point scale, the average
score of constipation awareness was decreased from 4.1%£2.0
to 3.3%x1.9 (p<0.01). In contrast, the amount of calorie
intake was remarkably smaller than that in recommended value
(15322314 v.s.1950 kcal). Especially the consumption of
potato, beans, vegetable, and fruits were smaller than
recommended value. The defecation frequency during the intake
period was positively correlated with each amount of calorie
intake and carbohydrate intake (each p < 0.05) but not with
the amount of dietary fiber intake.

[Conclusions] These findings suggest that a daily intake of
fermented milk containing Bifidobacterium and an adequate
food intake might provide benefits improving the bowel habit

in healthy young Japanese women.
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1. XBEHFEORKMHE
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B EOFHERIT 20.220. 7% (FHMEEAERE, LT
)., B K 158.6%5.7cm, {A & 51.6%=6.0kg, BMI 20.5*=2.0kg/m?
Toh ol (£ 1),

AR ET. PR2TEERRER - REWRE T 2RAF L

FIERE CMETH - 72,

2. MR AXVRE

A CREOEEME (EREERZE) T 2.40+20.58ppm,  fx /) fE 1
1.65ppm, & KA IX 9.44ppm Th oo, TOHnMmAaE £ 1, K 1ITxR
L7z,

AL IEFEEFIL 2094 (88.9%) FEHME 2.30£0.25ppm, A X

VEAFIT 2064 (11.1%) F¥WIE 3.21%=1.35ppm Tdh - 7=,

3. FEEFEBLAF UVBRE

A UEAFLIIFELETO 2HBOHEEFEBFBIZ oD TIZ. BE L&
BEOEV ICHAEENRBD BN (p<0.05), 728, P IE O EE
e (NEAL REE) /AL TFR2CHLTE,

X 3 ICHETEOSEMBERHIC DWW T, B & KMNICHEE[ANK
(%) J&AZ vREA R L, [ —HMOPEEHEE) &2 % 0 RE
. T1T R T EEBELEHEIT, 84 (3.4%), 3.14%+2.556ppm, [ 2
~3H ] 1mEiF 524 (22.1%). 2.36%10.32ppm, [ 4 ~5 H ]
1[EE 72 4 (30.7% ).2.38+0. 44ppm, [6 ~ 7 H J1% 36 4 (15.3% ),
2.40+0.29ppm, TIEIEMHH | 1T 674 (28.5%) . 2.36=0.29ppn T &
Sl PrEoBEEMN A X CREF. 1 B THEERS, AU EoHEME

HEBEILVAZICHEWEZ L7 (p<0.001), UL2rL ., HMEN 1HE

_78_



M 3 ALL Fo@MA [n=60, 2.5+1.0ppm] & 1M 3 AL LD
Bt [n=175, 2.4%=0.4ppm] O A X VREIZITIAEEIT 2 Moz,
[—HoOoHEHEE)] A2 REE, T1TEULTF) EEELLHEIL,
44 4 (18.7% ). 2.67+1.16ppm, T2 fl | L FIF 127 4 (54.0% ).
2.36%0.29ppm, 3 f# ) 2L F i 484 (20.4%)., 2.27%0.26ppm, [4
1 LBLFIX 124 (5.1% ), 2.40+0.33ppm 5 Ll L% 44
(1.7% ). 2.31%0.38ppm ThH o7, HMEOERH A ¥ RE L. 1
MUTEER, ThUEoEEHEIVABICHVEEZ R LK
(p<0.01), THEDOBK] A X REEIT., TV ERELEH
X, 354 (14.9%)., 2.64%=1.30ppm, [ FE i | (X 175 %4 (74.5% ).
2.36%+0.30ppm, [#K & 2\ T 2564 (10.6% )., 2.37%=0.33ppm T
bole, BORBRKRI A X RET, BN, T Lo ERIRBE
v AHFEBECHEWEEZ R LK (p<0.05), TEEMAEE ) & x4 v BE
T, MEEHEB ) A LEHEIE, 124 (5.1%), 2.87=*
2.09ppm, T2~3 [ LLFix 604 (25.5%). 2.44+0.44ppm, 1 A
2720 T1@mE) BLFIX 1094 (46.4%) 2.36+0.31ppm, [1Z & A
Elaw ) FX 544 (23.0%) 2.34%0.29ppm Th o 72, M fF D

BB A 2 R ER, FEBFAMERS, ThU Lo EHERMRIA

il

W@ W Z 77 L7z (p<0.05), THFEORS S 1 & X % VR EI,
(xS L& LZHEIZTSB24A (22.1%), 2.33+£0.27ppm, [ % i@ |
D F 1L 1554 (66.0% ). 2.40+0.38ppm, [ [N % | 7 & 1T 28 4
(11.9% ). 2.56=1.37ppm ThH o7, PEOE G S Bl X ¥ v R JE
T REHErZAULEOHEEORS S HIVEWEZRLEN, A
BERhEZEIROLR o, TBROBE] AV REIF. NIT L

TR W] tEIELEEHEITS3LAL (13.2%), 2.37%20.31ppm, [ 4
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L T2 #HIx 1474 (62.6%) . 2.34£0.30ppm, [ X < TH ) HFIZX
57 4 (24.3% ), 2.57%=1.03ppm Th oz, B2 DL OMHEER 2 & R
EiX, X< TH2BEXZS TRVWHIVABEIZHEWEZ XL
(p<0.05), THEERE D W& B & A X VREIT., 2RV & [H
KL #3144 (13.2%), 2.37%+0.29ppm, 8| H X 92 4
(39.1% ). 2.34%x0.31ppm, EH FTH ] OHIL 102 4 (43.4%)
2.41+0.40ppm, [V ] F T 104 (4.3%). 2.98+2.28ppm T dH -
oo BEMERFDO WE R A X CREZT, BEOHENZNLIUL TOWE L
Fov, AEICEWVWHEZ R LEZ (p<0.01), THEFEHROBEKR) & 24
CRER., TERR W) LEELLEHEIT 724 (30.6%) ., 2.34%
0.33ppm, [#E W] F 1L 91 4 (38.7% ). 2.44%0.40ppm, [ £ H &
B DOHIL 554 (27.7%), 2.32£0.27ppm, [HEH W] HFIT 74
(3.0%). 3.28%x2.72ppm T& o 7=, HE{EKF O FE KB A & R E
T, BEVWHERXRZAUTOERBEEKELIVAEBE IR VWELZ R L
(p<0.001), THEHE O APRIEK - WAL & A X REFT. 2KV
EMZ L EIE S84 (36.2%), 2.37+0.30ppm, [#E V| #F L 81 4
34.5% . 2.34%0.28ppm, [ H FEH | OFIL 554 (23.4% ), 2.45
+0.48ppm, TH V| F X 14 4 (6.0% ). 2.75%=1.94ppm T » 7=,
BEH AR PR - AR A X RER, BEVHERZALU TN O R RE -
HAHELIVEVWELZRLES, FERETR OO o7, [ H
W LA UVIREIZ. TARKRR W] LEIZLZEIT 144 4 (61.3%) .
2.36+0.30ppm, [#E W] FH X 524 (22.1%). 2.35%0.29ppm, [ F
HE D] OFIT 334 (14.0%)2.47+0.56ppm, [ EH V| F T 6 4
(2.6% )., 3.54%x2. 91lppm TH o7, HW A X VEET., HE VIR

TN ToBRERBIVABRICSE WEZ 2R L7 (p<0.001), TBE D
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RO LAZUREIR, TERR W] LRIEZLLEIT 644
(27.2% ), 2.30%0.28ppm, 8| F X 734 (31.1%). 2.36=*
0.30ppm 'E b FEH ] OFIL 76 4 (32.3% )., 2.43*=0.43ppm [ &
W F T 224 (9.4% ), 2.73+1.53ppm ThHoTm, BEDOEY O A
A UBREEX, EVWVEAZTAUTORBBEOEY LY AEICHVEE

~ L 72 (p<0.05),

4. EEEEL A VEE
FAICAFEEEOFEMER ISV T, [\ B8 E [N
(%) JEAZ vRELA R L, TRERE] &A% RET, [#
el & RIZELEHIT, 904 (38.3%). 2.44+0.85ppm, [ H F b
fEEE ] ©F X 1334 (56.6%)., 2.37=0.31lppm, [ & £ 0 fEE T
W FE I 124 (5.1%). 2.40£0.29ppm T dH o 7=, R E G A
ZUREEFT, SHEMCAEBRREZEIRD b oz, [HE DK
B A VREE, TR W) EEZLEEIT 1994 (84.7%),
2.35%0.35ppm, [H ] F % 364 (15.3%). 2.69+1.20ppn T &
Sofe, BEOKFH A X VRET, BOVEPRVWHIVAEREICAE W
iz " L7z (p<0.001), T3 (FTH%) EAME) L2 ¥ RE
. THEMAT ) LB LEEIT 414 (17.4%), 2.36%0.29ppm,
7l H) OoFF 944 (40.0%), 2.38%0.31ppm, [fl A L 7%
W F L 100 4 (42.6% ). 2.43E£0.81ppm TdH - 7=, F Al H B 2
FUREIR, SEHMICAERETIRD bR o o, [ K &
A RET, TERRLIAT] EHZELEEIT 44 (1.7, 2.34+
0.47ppm, T65~6 K] O &1L 26 4 (11.1%) . 2.22+0.29ppm, [6~7

B OF 1T 1134 (48.1%). 2.47+0.77ppm, [ 7T~8 ] »F T 73
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& (31.1%). 2.36+0.28ppm, 8 WL »FI1E 194 (8.1%).
2.40%0.27ppm ThHh o7z, BRFEFEMBH A Z REIT, sHHETHE
mEFRDLOAR Lo, THERM] & A X U REIT, T21 K~
22 BE ) L mIZ L7-F T 24 (0.9%) ., 2.79%+0.02ppm, [ 22~ 23 KF |
DFEILT 154 (6.4%). 2.33+0.24ppm, [23~24 | D F (T 66 4
(28.1% ). 2.41+0.92ppm, [24~25 B | » F % 118 4 (50.2%) .
2.36+0.29ppm, 25 We DLPE | @ #F 1% 34 4 (14.5%). 2.52+0.57ppm
Thole, RERMIAZ VREZT, sHBETAEREZTR D LN
oty TERREAREER | & A & v EE, 5 RM) & HE
L& 134 (5.5%) . 2.28+0.29ppm, [5~6 FE[ ] ©FiF 111
& (47.2% ). 2.46+0.79ppm, [6~T7 B[] ©F L 74 %
(31.5% ). 2.35+0.27ppm, [7T~8 M| »FIF 294 (12.3%).
2.37+0.23ppm, 8~ QW) D FH X 84 (3.4%), 2.40*0.37ppm
Tholo, BIRFKFHH A Z U REIZ, sHEBETAEREZTR D LN
ol TR ML R XX UREE, (5] LHELLERIZ
29 4 (12.3%)., 2.39%+0.28ppn, [ EFHE b dH 5| HIT 137 %4
(58.3% )., 2.43%£0.71lppm, [ H F 0V 72| FIX 694 (29.4%),
2.35%£0.33ppm ThHh o7z, A MLV RJ A X RET, SHHETHE
mEETBEBD O o, TAFEDOY XA XX REEX, TR
Wt EIZELEFEIIT 9L (3.8%). 2.38%0.29ppm, £ & F &R
W FEIE 1164 (49.4% ), 2.42%0.76ppm, [ HF VR W] F
T 924 (39.2%). 2.39+0.32ppm, [HE | FiF 184 (7.6%),
2.3520.24ppm Thofo, EFEDOY X LB A X U REIX, 4 M
FEREZTIRODbN o, THEREH ) A X REF. E
¥, HEZLEEIXS8AL (3.4%), 2.70x1.00ppm, [ F & F & IE
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B OFEIFT 674 (28.5%), 2.31+0.29ppm, [ &H £ D {EFE TRV
FHX 1354 (57.5% ). 2.43*0.68ppm, [{FF Th V]| FHiL 25 %
(10.6% )., 2.41%£0.27ppm To o 7=, HIKIE B A & o 8T,
AMBM CTAERAEZEIRD bR o2,

FTRERAME] & A2 REG, TRAELW] SHZELREZEIT 1604
(68.1% )., 2.41%0.67ppm, [ RAA | OFIX 754 (31.9%).
2.37%£0.30ppm Th o7z, BAEEH A X VREREIX., 2HBE CTHER
ZExROoN Lo, TS ADOREEE] LA X RET, H#
B LA LEHEIE, 1794 (76.2%). 2.37%=0.31ppm, [ £\ |
FHX 394 (16.6% ). 2.58=%1.23ppm, [ D] FHIiX 17 4
(7.2% ), 2.31%0.33ppm Th o7z, TEORBEFRERN A ¥ VR E
X, 3B CTHERERXRDbN 2o, TRMLOMAE DY
EAZURET, TWwo2 s E X 5] &EZEZELELEILLSA
(23.4% ), 2.37%=0.47ppm, HFE A2 B 2 5| FH L 161 4 (68.5% ),
2.43+0.63ppm, [ HF X 2] FHIX 194 (8.1%). 2.30%£0.26ppm T
Holm, RMOMAGDLER A X REF, SHBM TAHE 2 ELR
Do hole, THE] EAXZUCRBEIX, NFEXHEA)] EHZLEL
FHix 1124 (47.7% ). 2.42+0.77ppm, B %2 | ®© F 1% 106 4
(45.1% ). 2.37x20.31ppm, HEF VOV L2 FIX 174 (7.2%).
2.47+0.33ppm Th o7, MEMA X REIX, 3HMECTHE R £
TR O bR o, TRKSERE] & A X RET, 11000ml R
W) A LEHEIL 1424 (60.4% )., 2.37%=0.30ppm, 1000~
1500ml K ifi ] ©F X 864 (36.6% )., 2.38%20.42ppm, [1500ml LA
F) oFEIFT T4 (3.0%)., 3.26%2.T4ppm T & » 7=, /K4 8 B &5l
A X VPREIX, 1500ml L EEERL TV 5 R ok IR X
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WAHEICE WM AZ R L7 (p<0.001), TAMG | & X% REIT.
MiZwvw) & L7ZHIL 384 (16.2%), 2.57=1.18ppm, [\
Z 1 OFIE 1974 (83.8%) 2.37%0.35ppm T & - 7=, & H |
FUREZ, TVWHEAVVLWIHIVABCEWVWHEEZ R L L

(p<0.05),

b, REFRBIUCEMBENERRR

TIZTE, A UCEEEABREAXY VCEEHOBIREIZ OV T, W
g D R DR e
(1) REREDE

— AN1lBHZYVOEHREFERELERSIIRLLEL, R XL ¥
— 1500+380kcal / H., 72 A X< E 57.6+17.5¢g . §'H 52.6+17.1
g . ALY 191.8%149.4g, H )7 A 416.1%E177.2mg. & 5.4
+1.9g, B % I 2 B, 0.88+0.29mg, B X% I > By 1.04%0.36mg, E
# I v C 93*+54mg, B ME 9.3£3.4g, B 3.4£1.3g Th -
7.

A UVEEBRIT, AXUCVEEEFHICEIT, B XX —
AELSE, BE. RAKMIELH., ALy v A, 8, VLT — LY E
BEX IV B, BEXIVB, BEX¥IVC KRAEWHBME., BRIEOER
ERAEWHBm ThoN, AEAREZEETRDOD O o T,

(2) Em#IERE

— ANl HOEYVOFHELHINERELZR ST LE, JTIiTA
255.14+106.1g, »%> « #i#H 88.1+£49.5g, W\ & ¥ 22.6+16.3g, K
¥ 81.4%£39.4g, f¥H 44.1+28.6¢g, H ¥ 34.7+28.3¢g, UIHH 32.5+

19.8g., #k A ¥ 3 72.4145.0g, T OflL ® ¥ 3 78.9+50.3g,
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Lo LA S 133.9+108.9g, ¥ 71.0£66.6g, H F 74.4+59.4¢g
Th o,

AR UCELEERIT, AXCIFEEEFHICE T, Ny FHEH, O
L, HE, AR, ToMmoBHE, FALOBEBRENE WV EM

ThoT-N, AEREBITIRDLN 2o 12,

V. &%

LT RFPEZHBICAZ VRBREORREEFEEE., £EFHE. A
HEICOWTHARN, A VBRERERBOFBOAREELE 2D 5 50
oW TRE L,
1LEEFEL A VRE
(DA X BE

KW DR REHEO A X REIT, 2.4020.58ppm, P IE 1. 65ppm
~9.44ppm ThH VYV, A X UELEAFOFEMEIX 3.21%=1.35ppm ThH -
oo DL OBFEH (18~59m) ZRHR L LEZAX REIT., BH
3~ 25ppm (¥ ¥ 7.4ppm). Z Pk 3~51ppm (FE¥H 15ppm) ThH » -,
HAAD EICH@ELZHRLE LEEMOEITHEDOFEHMEIZ. 7. 4ppn
~33.7ppm* ' THY  FR BMHIV b EAMORX X URETS W
ERmEINTEY 202D R ERENRZ VW L EHFA LT
Wiz, LoL, AMfREORIEHE CTChHh DL FRFAEDRXZ REIL,

HARANDODRNTOENPRVEWETH L2 Z &R N,

(2) 22 VEEHEOEE
A UVEAEAFOERIT. T RKIP A X VRE+REIP XY VR E
lppm] & SR TWB %12 KEFZE CTIE. KaAH A % v 25 E KBk
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oD HEKREEOEEMED 1. 73ppm & L 20 A X2 v pEE KL X
2.73ppm & L7, HHAD 'F, MRAREEANA Y J T, A X H—F
ThHhdTa—T7ELIV AV RETRMESE D720, A X EARAR
WIZHOWT, Fa—7HETIHE 3ppm D& 2 A, ANy ZETIHEE 2. 4ppn
LT L2LeHELTVD, AdgHEOAZ o ELEE (2.73ppn U
E)w@F riec, A o0FEELED X2 v EAEZ (3. 0ppn LLE) 16%
Thole, kB, A X VIRE 3ppm A EAKEL T 5L Kt G HOD
AL UCEEFEITTH (3.0%) Thole, A X UVEEAFEOHGIT. K
KN D 33~58% T 2R HARADZNIE 9.6~38% " 17L&
W, BEHBEOED D VITEEBMER DK SN MEEO®E WIS

TR INALTWD Y,

(3) BkEFHE LA X VRE

KRG HEITAZ VIFEEFORH AN E N>, ZTHIETHBHNIZ
PEROVRNE PR EZWNWE WS T ETIERLS, AXCEOHN DR
W, ZTOEERBENLEEZ XL TWVWDY, KAF A X VRED
A EAEAEEIYD D KRWEITISA (EB2 73ppn) ThH o7, Z
DRMEEBZ-HEIBEBCEIAY VE2HEHL WD, 22T, &%
BHEICOVWTEFEBEBL A2 VEEOBEBEICO W TR L,
AFZRICBVWT, EJFEL A VBEMICAEREN TSN E
DI, PEEEE ., PFEE. EoBIR., EEMEE. B b O HEE. B
ERHOWEH, ERFOKRMEK., BR. BEOKRD 2 & E#E®EO
HATH T, A RETHEEE - @R EEET L LN RER
S AV e

oxErx (1HEMT3IHUTOHEM) LoBEHEICSN T, KX
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DAL CEAHICEAT DO T T PEEEENE R RS L A
ZURMERMICEERD D LV WME N Z W IO K5 O Pk E
WBEALT, A2 ryRECAEZENRINEOF, THEMIC T RIT
OHE ] LxhU EoEERKETHDL 2~3 0] ~ TigEHHA ] ©
MlcdhHok, LaL, EHOVWEH, HEK., BRHMAOEL L W

STl WO EBWERZEBOICHEMST2HFELEL L CEIHMHFTED

2. EAEEBL A VRE

N

AR EBEEA Y VCREMICHEEN I CEHBIZ, ¥ EOMKN,
Ko#HRE, AP THLIOHATH-oT, TEREOMKGHTIT., KM
DEWVWHERA X VBEETKRS, Y 2R ThHo, LL. K%y
EREIZOWTIE, KoEREXRZ VR, 22 yrREFTE. —K
MW EeRRo T, 72, AHICTEHL CiX., A8 d oD,
ZOTRVWHLEBRLTAZ VRETS»>T, 4B EHF LI
A o 2 BETHE LA — AT A B AT % B R AT E B R

(H#B4h 3~10 HATEH X Vs 2 5 K80 - BAAAEIR T, A & BH
mEHRICHRT D) CXVERLSTHICRL EHESNALTW DM

2030 A EFE, HELTVARAVWEDABRENA Y VEBEICEIETE

.

PRI TH D,

IE

MERICE S 2HE, FEREH., BREGHEFICOVWTHRILREZRELE
HAE 2016° oA, EREE - REMA V0BT 2RFENRL

PEEHEBEL TRESFTEDLT, A VREEOBHEZXRN -,

3LKRER - -ELBIBERMBLEAF VEE
B ERBFEREICOW T, RAMLY Y, ~7 X U LA
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IR MMM Y, BREBETIE. k. Ny EE R L L oM
NwEshTWwWDd, A, BEMERESLLRKRERN 2RO IR
WAL ED THRAEL A, REHR - BLHHIERE L XA Z O REOD
I BEERS LN R T,

KEFR - BRHEREAZ VRECHET 2 AAKRKANLEBAEEDA
ANz LlickifTXwMmzerse, RAEAFZAOREERN LY, &
CHEROEERREVWLERESIALTWVE 'Y, AFEMO X ¥ VR
FEICHE T 2oREbRKLAERETL TV 2P, ERICIEF. &
MR, FEREE ., ArE oW BARMEE L Vo KL R ER
DEEWTHER LD, %, Thb0ZEREZBENICHMT D Z

EBBETH D,

KFFHROBWA L LT, A X VELEAFEOEREZ BHIEKRD A X D F
HfEicy A X% 2. 73ppmE ERLEN, —RICHOVL L TW
%5 3.0ppm L b X & pEAEFITDR . ERICEET D MHEEF N+
IR TCERN oL L, FRERE - ABBIRORMIC O W T,
FFQ B MOERAZEVWH L THREATHZET 2 HIETHY | EE
MAELCLLDIWEELRD L, ER2I2KBEOGVHEIIRYVED 2 WVWIEHE
EREORBANPLEETN D,

AZUVELERIT, BOBABERMZELEI D52 & THEREH
BT H P, BADOAY CEAREE . EY T AL EERET DI
T FEME AN D, KW THWREMERF A X T,
ECTHEKaRAPNTHD, 4%, EHLBONMNARRIC KL 20BN MEE

DEALZWM WM T 52 HEE L THM/HETE D,
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V. K&

HBEBHEFIFFEHETHY, A URETEENICHr2DEKI 51
bk oTo, 1THBMOPEEBEE 1 R THEHIT., T ko dk#HE
ERHIOVPI P A U REPABICEHS, BRICHESIIER TDH 2
MR OWEH, BMEK, BEOEY REICHO>WVWTH, AP RAHX
RELLEHENALNLL, AP AZ CREZTERO EBNERZE

BlIcHEM T 2FEL L TEHMPEFETETL2LEEZL N,
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VI & & XX’

DEAGHAE  FR2FEEFRAFEEMBEFAMIM . Avilable at.
http://www.mhlw. go. jp/toukei/saikin/hw/k-tyosa/k-tyosal3/ Accessed
Aug 3.2017
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Ak (n=235) d/ME RRME hE (n=209) (n=26) p ™
%) 20,240, 7XY 19.0 25.0 20.0 20.2+0.7 20.1+0.6 0. 496
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) RS A 2 LS. T3ppmaAcii
D WA A & LR, T3ppmi
>"é‘”unpailrcd t-test *kp <0.01
D P R ()
FINP A 4

_94_



®2MK R A Z PR E L P EE R

PRIV o i R B PERE R
(n=209) (n=26) p X
S A TR 22 SEYIE T UE R 2=
P 1E
H 1.5 =+ 0.8 1.9 + 0.9 0. 045
BEOEY 2.2 =+ 0.10 2.6 =+ 0.9 0.033

RO pAgrh 2 & P2, T3ppmaii
D A eh R 2 LR HE2. T3ppmid

>m)unpai red t-test

_95-



X3 3IHMEHMBE LT A X &

- S S -

(n=235)
oA ] & fite p D
— 18 [ o> Bl 58 A5 IRLLT 2~3H 4~5H 6~7H [E3ES =3¢l
n 8 52 72 36 67
A K A (o) K2 3.14+2 55 »hed 2.36+0.32 %  2.38+0.44° 2.40+0.29°  2.36+0.29 ¢ 0. 008
—H Y70 OYE&E MELLF 2 3 448 5 LA L
n 44 127 48 12 4
A2 B (ppm) 2.67+1.16 »" 2.36+0.29 %  2.27+0.26"°  2.40+0.33 2.31+0.38 0.010
& DAk [N ELB ] [N
n 35 175 25
A X B (ppm) 2.64+1.30 ° 2.36+0.30 @ 2.37+0.33 0. 030
AT O A 1FIE A 2~ 37 G FEAEH RN
n 12 60 109 54
A2 P (ppm) 2.87+2.09 »P 2.44+0. 44 2.36+0.31°  2.34+0.29 " 0. 024
PEDRS & K] 3 i@ )
n 28 155 52
A4 PRTE (ppm) 2.56+1.37 2.40+0. 38 2.33+0.27 0.230
B2 0 LTS HLTD FEALETHRN
n 57 147 31
A A LB (ppm) 2.57+1.03 ° 2.34+0.30 % 2374031 0.044
PEERE DV & 2 B FhEH RV IR
n 10 102 92 31
A2 BREE (ppm) 2.98+2 28 > 2.41+0.40 *  2.3440.31" 2.37+0.29 ¢ 0. 009
B {5 K 0D 73 18 JRK EwW EFhEd U RN
n 7 65 91 72
A S PREE (ppm) 3.28+2 72 »bhe 2.32+0.27°  2.44+0.40° 2.34+0.33° <0.001
HE R AN e - i A HE FbEd [+ IR
n 14 55 81 85
A 2 R (ppm) 2.75+1.94 2.45+0.48 2.3440.28 2.3740.30 0.077
H A FhEH (3 K/ A
n 6 33 52 144
A2 BT (ppm) 3.54+2.91 »b¢ 2.47+0.56 *  2.35+0.29° 2.36+0.30 ° <0.001
BIEOIEY B TbhEdh [+ 2 A
n 22 76 73 64
A S P E (ppm) 2.73+1.53 »he 2.43+0.43 %  2.36+0.30"  2.30+0.28 ¢ 0.019

DS AYHT & post hoc Bonferroni fidE [ Uil BRI AREAEA
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Study 3 Relationship between Breath Methane Concentration and

Bowel Habits in Young Japanese Women.

Abstract

[ Purpose] Constipation 1is generally evaluated by use of a
subjective questionnaire, and methods for objective evaluation
have yet to be established. The relationship between
constipation and breath methane concentration has been reported
for Caucasian and elderly Japanese individuals, but there are
few reports of similar studies among young Japanese women. In
this study, we investigated the current state of breath methane
concentration Japanese women and evaluated whether breath
methane concentration can be an objective marker for symptoms
of constipation.

[ Method] A total of 235 female university students participated
in this study. Breath methane concentration was measured using
a gas chromatograph. We evaluated bowel habits (11 questionnaire
items), lifestyle habits (14 items), dietary habits (5 items),
and food intake frequency (using a Food Frequency Questionnaire).

[ Results] Breath methane concentration was 2.40 = 0.58 ppm.
Subjects with severe symptoms 1in terms of bowel habits,
frequency, form, amount, and flatulence showed significantly
higher concentration of breath methane than both subjects who
had mild symptoms and normal subjects. No relationship was noted

between breath methane concentration and lifestyle or dietary
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habits except for water intake and menstruation.
[ Conclusion] Breath methane level may be an objective marker

for assessing constipation in young women.
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