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Discomfort Associated with Premenstrual Syndrome

Dt
v
il
At



1= | = R T 1
o258 HREABICHE D B OB EIROLE) - - - 5

F3E  HRRJEWNIAE O MEE O WA bESIE IR D 2R B OB

(CRTT DR DOAINEDRRES « » « 0 ¢ - 36
W ARFGEDO KRB « o o o v o o o 0 o 0 00w 69
HITE o 0 0 o o e e e e e e e e e e e e e e e e e e 77
BIFSCRHR « « ¢« & o 0 o o o o e e e e e e e e e . 78



Vv

H1¥E )¢

p={111}
Exy

e, AR L W AR ) XLREE L, BEM» O HEERICE 2 T
BEnz D, zoRMIz, A2 SN E colifail, PN, itk > ARG
HIE CoBEica T on s, ARERIZ. ARYIH2 XD HEORIH £ o HE %
L. 25~38 HAIEHFHIP & T, HRFHIAHRIE 3~7 H, IEH aRME 1T 20g~
140g & INTWw 3 2, HRNIC BT 2 Wl Flnld 1 12.3 k. PR S 1319 50.5 7%
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b HRREIHO 13 HH £ CICERDOBRZED RV | & LTWw3 Y,

PMS 1i2B3" 2 W92 Tld, PMS DIFHIEIR, S AEIR D BN X, 2005 4
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*3 PHE

ACER AL REABD)

HEERC SR A 1=} No.
B4t A R TURMRT—LVES %
4H1H 9:30 4
4H2H 10:00 4
4A3H 17:00 5
4H4H L
4R5H D8:00 @17:00 D4 @5
4H6H 16:00 3
4H7H 9:00 4
4A8H 8:30 4
4A9H 8:30 5
48108 L
4811H 12:00
4H12H 17:00 4
4H13H 16:00 4
4H14H A

* PEASEHEHHEELT N TRALTEEL,

* TYZMLRT—)LDBEBHLREBTHMNBESITEHEIDZED. QLS LI ICEBZESS TS,

* ARRHMPIXEZEDFTEH>TIESL,
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7 4 Constipation Assessment Scale(CAS)

HREEHE [m] 21 H
BEPR- 7KL, &L AR Rk b 5 WO H b
Pemr 2 & Yl - v RAc D n Vo b AT
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KR DZEITICH T2, ~v v FEF, MNICSERRIESE - BEAET#ED [Nz
R T BEERVEICET 2 mBifast ). B XUOET sMllfick T2 [AE2WRE T
% R - MBS ICBE S 2 MHEAUE ] IhEv, REURERY: TAZNRE 32 505 - HE

FIHT 2 MBEES] KV TKR 2R OKREFS : 1612),

55 NIk

ARFFECld EHMED B 5 55 1L Mean £ SD.IEIERME D #5512 Median[25%range-
75%range] C/x L. 2 #ER] O HEICIZIERIME DS 2 #5581 13 student’s t-test, FEIEHLE
DB B AEHIC 1Z Mann-Whitney U test Z i\ 272, /71 7 3V — X DIE 1 Fisher’s exact
test, ZHEM] O LT one-way ANOVA £, IEBIPED B 2 A5 51T (X Tukey-Kramer test,
FEIERLE DA R T 1E Kurskal-Wallis test # 72, BEKAEIL T T 5% K & Hial
MICHRE & 27 L. & TORMEHTIE HEEHENT Y 7 & SPSS20.0 Statistics Base (Ver.20)

RN L 72,
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FUH  BEREE R

20 Rt 73 Ao 5 b, HREAIED 6 A, Fe AL 20 A, @&HEEHE 156 Ao HIC
L0 41 ADBRA L. 32 A onw Tl Z21T-o 72 (4 2),

Wi D B 156.7 +4.3cm. {AHE (X 51.2+4.6cm. BMI 13 20.9+2.0 kg/m2, 4Efi}

12 215£23 K TH -7 (F6),
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PR EIIAES 734 j
i‘ EHREE ISERE

\\\ ARG 584

f‘ BIERIE: 64 5%
MERTE 524

R T RS i’ SEARN 2088
324

2 Participants flow

*6 PERERE

(n=32)
SR (cm) 156.7 + 4.3
(LN (kg) 51.2 + 4.6
BMI (kg/m?) 209 + 2.0
At (%) 215 + 2.3

Data was shown as mean £ SD
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H20H ARAMI L HHECBET 2T v — b
AR & HEEICBIT 27 v 7 — F ofE Rk, PEAEH» 2 88E 1L 19 A
(59.4%) . BEE2 M H 72 WHEERE 13 13 A (40.6%) TH o7z, 1 HEMOPEMERIE L
¥ 7.2+3.70TH - 72 (£ 7A),
W o HEJEIAIC 31 2 HHE 0 Frix (R 7B) . YIAEHA < X HEEE 130 3 5 PR
1272 W 03 29 N (90.6%) . fERRIRIC 72 2 HERE 28 2 N (6.3%). ZDRFIC X -
THRZELWERENR 1N (3.1%) TH o7z, BAEMART: CIE. PHE ST 2 A RER I
DR 21 29 N (90.6%). FHIGBRIC 7 2, ERGARIC AR 2 HBRE A Z 1 A
(3.1%). ZDKFICX > TEARZWHRED 1 A (3.1%) TH-o7-, dEERI%E I3k
fEICH 3 2 APEER 12 7220 16 A (49.9%) . TRISIRIC 72 2 BRE 22 6 A (18.8%).
ERRRIRIC 72 2 B E 28 10 A (31.3%) TH o7z, AR CITPEE I 2 RPSEIR
F A WERE 259 A (28.1%). THIAIRIC 72 2 B 12 14 A (43.8%). {EAEAUEIC
7 B UERE 1 6 A (18.8%). (MR < 72 2 HERE 233 N (9.4%) TH > 7=, JiHail]
B X O X EARIAGY & AR U CHEE I3 2 RPEIR A3 7 v 1

B UEREIR & 72 2 BRE 238 L 72 (p<0.05),
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KT HERMEPHECE T 27 v 7 — M

A (n=32)
HH IS
5 H O HEE o f i GIADETE S 19/13
1 B[ o HEFE 141 ([=l/36) 7.2%3.7
B (n=32)
CiNtey Ui
PRERT g make mmsR< zomck- P
H A 5 A PRE R
5% 3 3 THZ2Z ik HRA R
Xm0
VS VS
29 A oA 2N oA [N
A - 0.97
IR (90.6%) (0.0%) ( 6.2%) ( 0.0%) (3.1%)
29 A 1A 1A oA 1A
e A T2 : -
AR (90.6%) (3.1%) (3.1%) ( 0.0%) (3.1%) 098
16 A 6N 10 A oA (N
_% } A IR . .
AR (49.9%) (18.8%) (31.3%) ( 0.0%) ( 0.0%) 003 00
9 A 14 A 6N 3N oA
e 0.0 0.0
RS (28.1%) (43.8%) (18.8%) (93%) ( 0.0%) 00 00

p<0.05 Tukey-Kramer test
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H R DMEITRIR

4 L DREFRLEHDOR BT, FNICE T 2 FRERBNEOFHEOE RO b

oz (£8),

x8 HREHAMZ & DREHMNT DAL (n=32)

JHH IR HA ERHARTE BRI R H#EHA
ITHILF— (kcal) 1312+231 1267+288  1341+359  1241+375
72 AEE (g) 46.0+11.9 42.9+10.4  47.4+13.9 43.7+14.7
fe& () 445+11.2  424+11.6  444%149  422%15.0
RIKALY) (g) 173.1£38.1 170.3+38.9 179.2+46.6 163.7£48.6
FrU YL (mg) 2211+752  2147+792  2271+898 21931690
BN E () 5.6+1.9 5.4%2.0 5.7%2.3 5.5%1.7
/RN (mg) 12611420  1216+384  1271+£427  1201£499
AT T L (mg) 267+105 259+112 274+122 254+25
A/ Sy VN (mg) 138+43 131£38 140£47 132+54
] (mg) 41+1.2 3.9+1.1 42+1.3 4.0+1.4
ik (mg) 5+1 5+1 5+2 5+2
TER (pg) 137+49 133+48 141+55 135+59
KB B HE (g) 2+1 2+1 2+1 2+1
AN TE Y HE (g) 5+2 5+2 5+2 5+2
BV (g) 7+3 7+3 7+3 7+3

Data was shown as mean = SD.
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FAE  PHEECERIC I T 5 CAS DfENTHER
CAS Digfirild 4 2DMICE T 2 REIZD bNadr o7z, £y HREEMICE T

2 FEFEER IS Zd@D o nmd oz (K9,

K9 HRERF T & OYEEEES) K D iR R (n=32)
Cliken s R i s AR R H e

%
o>
&

IIr

06 [0.0-3.1] 1.0 [0526] 18 [04-34] 16 [0.4-3.7]

sEoEY 0.0 [0.0-3.6] 1.0 [0.5-3.0] 2.0 [0.0-4.0] 1.0 [0.0-4.0]

#r2% 0.0 [0.0-1.0] 0.0 [0.0-00] 00 [0.0-0.0] 0.0 [0.0-1.0]

PEEERIE 0.0 [0.0-2.0] 0.0 [0.0-2.5] 0.0 [0.0-2.0] 0.0 [0.0-3.3]

HE/\ 1 O 20 0030 00 0040
i 0 FE I 0.C [0.0-3.0] 0 [0.0-4.0] : [0.0-3.0] . [0.0-4.0]
- 0.0 0.0-1.0 0.0 0.0-1.0 0.0 0.0-1.0 0.0 0.0-0.0
LRI 96 2 : [0.0-1.0] : [0.0-1.0] : [0.0-1.0] . [0.0-0.0]

PrEst 1.0 [0.0-3.0] 1.0 [0.0-2.0] 1.0 [0.4-3.0] 1.0 [0.0-3.0]

PriftR g 0.0 [0.0-2.3] 0.0 [0.0-3.0] 2.0 [0.0-3.0] 1.0 [0.0-3.0]

THIE 213

AR 0.0 [0.0-0.00] 0.0 [0.0-1.0] 0.0 [0.0-2.0] 0.0 [0.0-1.0]

Data was shown as median [25%range-75%range].
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5 HHEGCERIC B T 2 MR & PEERIEL
fEOMR S L OHHEREE, 4 Blics T 2 FEEOZ TR b kd o7 (K 10),

# 10 fEOMEIR & PEEERIE (n=32)
TEHH SR ORI ERIR A R
fEH DR 3.8+1.1 3.6%+1.1 3.6+1.3 3.9+1.1
PEfERIE GH/IR) 6.7+3.1 7.2+3.5 7.6+3.7 7.0+£2.8

Data was shown as mean = SD.
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o HOMR & PEERE D % 4 T RlfET

B & HHERBIC O W TN Z L IS 21T o 720 Z ORER, 32 NOWEH %
fED MR L HEEREIC O WT 42D 2 4 Fic/piF7- (¥ 3), AU BSS 254 HEL Efiv
T2 £ 4 7%ZER, AL BSSA3HUTFT, BSSO£4 7icswT 3 Eolkh
IEDZE 2 3 LT Db D% AR, BSS DX 4 72k T 3 LU EDIRNIED 4 {f 1L
Fod &R, HEEH K BSS D24 FI0iEb20&03% 5 @ & PEERIECAH
IR L L 72,

ZER (K 3A) 1E. 32 A 6 NOWEHEMZLU LT Y. ARANEZEL CEoD
RIS B 2372 22 5 72, BRIERIE TRISE, SR L D1 5 NOWEH IcZo oh
Vi

AR (M 3B) 3. 32 A 7 NORERE 244 LTH Y . FHotRiRoZBhiED 3 DL
EH 20, FUEOMWRDO 2 A TR =HU L#EL T 24 7oHEECcH-72, A
R OWEE 3T X CHRERZRD Tz,

P (K 3C) X, 32 A 11 AREEU L TH Y . FHoMRoESHiE 1 206 4 TH
CEEDHERD £ 4 7D HFE A 7 WEERE TH o 72, T OPERF 13, FHEFZILIZIE
BH® 52, HOMRIZLZEL Cwindorz, HEMEKRIE., 11 AH 6 ANDOHERE ICER
bz,

PEERIECABAE (X 3D) %, 32 AH 8 A0 L Tx Y., EotER S PEERIE

HbLEELTHT, HEERIIEERE 2B IR0 b,
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FHEH  BHOPMEOREEIC X 2800 TDT v 7 — bR

e

N

56 THICH VT, fHOMR & PHEER D 2 4 70 21T o 224G HR, KER, &
HICEE LR Z R T HEDPEH D o 72253, HHEREABHAE O FEOERITL
EL TV ol, 2 2 CHHEEEICEH L. HHEAEH & 21 (n=19) & 72 Wi (n=13)
oy (F11),

AR L PEEICBE S 2 7 v o — NSRRI, PEEEH & 2 BECld, I I3 Bk
e & AR L L HEE IS 3 2 RUAEIR 13 7 v & a1 U 72 9B A3 L. BE
WRE DI (p<0.05) L 7z BERHART: 13 H #EBH I U CHEE IS0 37 2 A ERAER 13 70
Y L R E 2 L. BEIRE 28 (p<0.05) L7z,

PEEDSEE H 22 R, DI 3 X O MR ITRT - (3 A BB L CHE IS 37 2 A
PREIR 13 70 & 1% L 22 9B 25 L. BIEIRE 288800 (p<0.05) L7z (K 12),

Tz, PHERHH B 8L R wlEc, AR C L icBin 2 BRSO X % gl
L7z (K4 K43, BEERAHT Y2 AREME P L 72, JHEMEH S 2512
BRI O ERAIRTH 3 & v 5 BRMIEES T2 5 72 (p<0.05), HAKIAEY <
AR BEIEEL B L QAT 11 A0 5 bHHEAEH H 2863 3 AL HEfs

BHARWEIEIS ATH -7,
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x 11 PR Rl

5 H O HEfE
JHH p

b5 7\
NI N 19 13
B (cm) 155.5+4.1 158.6+4.4 0.07
(GNEES (kg) 51.0+5.2 51.0+2.7 0.99
BMI (kg/m?) 21.1+2.1 20.3+1.4 0.27
—HEE O PEER () 8.8+3.7 4.9+1.2 <0.01
APYER D O 13 11

Data was shown as mean = SD.
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# 12 HHOPEOF®EIC X 2 ARRBEIHICHE Y BREMIEEOZH)
e 10 4 . v e
HHO O THIRRIC AR HESR ZoORICX
AR 2 AP AR —
HE(E TS ) %5 STHRE? gl AT
[EEAA
VS VS
18 A oA oA 0 A 1A
I i b - 0.98
I (94.7%) ( 0.0%) ( 0.0%) ( 0.0%) (153%)
17 A oA [N oA 1N
AR 0.98 -
b5 L b (89.4%) ( 0.0%) ( 5.3%) ( 0.0%) ( 53%)
= 12 A 4 N 3N oA oA
(0=19) ey <05 023
(63.2%) (21.0%) (15.8%) ( 0.0%) (0.0%)
5N 7N 4 A 3N oA
peas 0.05 0.05
JIEEH (26.3%) (36.8%) (21.1%) (15.8%) (0.0%) - -
11 A oA 2N oA oA
iR - 0.97
I (84.6%) ( 0.0%) (15.4%) ( 0.0%) (0.0%)
11 A 1A [N oA oA
T A HA i 2 0.97 -
S MR (84.6%) ( 7.7%) ( 7.7%) ( 0.0%) ( 0.0%)
- 4 A 1A 8 A 0 A oA
(n=13) EYEN TR 0.10 0.09
(30.8%) (7.7%) (61.5%) ( 0.0%) (0.0%)
3N 7N 3N oA oA
pes 0.05 0.05
JEEH (23.1%) (53.8%) (23.1%) ( 0.0%) ( 0.0%) ) -

p<0.05 Tukey-Kramer test
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95% CI

OR upper lower P values
HARR R ERRR ® 0.667 0.038 11.717 1.000
HREARE TR R ——&— 3.200 0.310 32.530 0.620
HARERFERRK —@— 0.120 0.020 0.620 0.020
BARBERERRERE. — O 0.260 0.060 1.160 0.140
BZEAT ARk —— 0.950 0.230 3.920 1.000
B2 EAEM SRR —— 0.890 0.160 4.850 1.000
AR IREREL — 0.840 0.160 4.350 1.000

0.001 0.01 0.1 1 10 100
Odds Ratio

*p<0.05 Fisher’s exact test BRI

4 HHOPHEOFMIC X 2 HENIEIEOE X 04 H)
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$ 8T i HOPEOA I X 2B T Co frTEo Hbk
BRSO BT % I L 8558, 4 D OWIIC 351 5 BBIZED bt o 7o, B

MOHEICE T 4 DDHHICE T 2 21T O b Nah o7 (R 13),
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l¥+¢ 1¥+¢ 1¥+¢ 0¥F¢ 3¢ 1¥+¢ 3¢ 1¥+¢ (G) BWUZFEN
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FHoWE HHOYHEDH I X 2B 1) T OPHEHES) Lo ik
PREEHE S K D

L
[

fFm (210 13, HEIMEH D 2B L TRV, $XToAH
FEHHIc B W TEL ko7 (p<0.05),

HBREE & oftrclt, UNEHIclk., THERIE- &L, Bnzi&ke ), MEkic
fE2S7EH L C W AU | 8B W THHMEREH H 2 HFICH L ThWEEE, FRE L & o
7z (p<0.05), BEARIARTE X, O] 1B W CTHHEREH 5 2 B L T Wit
X, BRDE L o7z (p<0.05), EEMBZECIx, TERICEI L W ELE ] I
BOWTHHEZSEEH S 2 BRI L ChRWEET, 82038 £ 7 o 72 (p<0.05) ., AR <.
[BEN R 7L, WKL ] I WCHHENEH H 2B L TauvnEiZ, B

REL o7z (p<0.05),
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K 14 BHOPHEDOFIIC X 2 PEEHES) B D iRt fs SR

(FHPEE2 B 5 n=19. HHHPEEA 72\ n=13)

YA HA AR AT IR IHR H#EHA
» b A »Hb A% » b A » b A%
0.1% 2.3% 0.9* 1.9% 1.0 2.8% 0.7 2.3%
B s
[0.0-0.6] [0.9-5.5] [0.0-2.3] [1.0-4.0] [0.0-1.9] [1.7-4.4] [0.0-1.7] [1.3-6.7]
0.07 257 0.0 2.0 0.0 2.0 0.0f 2.5t
BIEOEY
[0.0-1.0] [0.0-6.3] [0.0-2.0] [0.8-5.5] [0.0-3.0] [0.8-5.5] [0.0-1.0] [1.5-5.0]
0.0 0.0 0.0 0.0 0.0 0.5 0.0 1.0
HEr 2 &
[0.0-0.0] [0.0-1.3] [0.0-0.0] [0.0-2.0] [0.0-0.0] [0.0-2.0] [0.0-0.0] [0.0-2.0]
0.0 1.0 0.0 1.0 0.0 2.0 0.0 2.0
HEGE 1%
[0.0-0.0] [0.0-2.5] [0.0-0.0] [0.0-3.3] [0.0-2.0] [0.0-2.3] [0.0-1.0] [0.0-3.3]
B~ 0.08 2.5% 0.0 2.0 0.08 2.5% 0.0 2.5
Fo i
[0.0-1.0] [0.0-6.5] [0.0-2.0] [0.0-4.5] [0.0-2.0] [1.0-5.5] [0.0-1.0] [0.0-5.0]
— 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
o2 [0.0-0.0] [0.0-2.3] [0.0-1.0] [0.0-1.0] [0.0-1.0] [0.0-2.0] [0.0-0.0] [0.0-0.5]
0.0 2.0 1.0 1.5 1.0 2.0 1.0 1.0
HEGE R
[0.0-2.0] [0.0-3.3] [0.0-2.0] [0.0-4.0] [0.0-3.0] [0.8-4.3] [0.0-2.0] [0.0-4.0]
0.0 0.5 2.0 2.0 0.0 2.0 0.0 0.5
HECR e
[0.0-0.0] [0.0-6.0] [0.0-3.0] [0.0-3.3] [0.0-2.0] [1.0-4.3] [0.0-1.0] [0.0-4.5]
R E 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0
IKBEfE

[0.0-0.0] [0.0-1.3] [0.0-0.0] [0.0-1.3] [0.0-2.0] [0.0-1.3] [0.0-1.0] [0.0-1.5]

Data was shown as median [25%range-75%range].

*p<0.05 Mann-Whitney U test, Total JUfcil], #kWAnTH:, SAWI%KE, AR
Tp<0.05 Mann-Whitney U test, BIED3E Y Ifuid, H i

¥p<0.05 Mann-Whitney U test, HHEEE EADIATE

$p<0.05 Mann-Whitney U test, EG~DED I I, SEAIHEZ
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H5 10 HHOYHEOGIC X 285 T TOMEDMER D g

fHOMR (R 15) 1F. BRI ICE W CHHEXREH & 2 RIS L CThWwiEiE, i
iz~ L7 (p<0.05),

# 15 FHOPHEOHEIC X 5 oMk (n=32)
i D Y o 1 HH R A B RHART ERH HAEHA
» % (n=19) 3.6+1.2 3.6+1.3 4.0i1.o—* 3.8+1.2
72> (n=13) 3.7+1.1 3.6+1.1 3.6i1.3J 3.940.9

Data was shown as mean=+ SD.

*p<0.05 Student’s t-test
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H4f FE

A<k, ARREIACRE 5 B otk 1, SR & AR Binsz, 2o
FER T, WAL DRATIIE L FEROMEA Z /R L 72 20, HEMEEZ2RLT»w5 CASIcE
WL EREARR A & AR, IRACHA & SRR I R L TR R AR Tl R W
D3 WEIANIC B 5 Tz,

FHEMEHICSWTH, [ERXKTH 2| & DHEDRS D o 2 HERHEEICE W T
[BIEPRS 2L - & U ) & TEBCESEH L T3 | OB E A
IS B 5 72 53, fhod HRRFEH & 22137280 & e b o 72 MERAER 2R L T 2 fHo M
K FHEREIC B WTHO R I Do 7o, HOHIRICEWTIZ, AUIETIE 45D %4
TN (K3), #HHEHE—A— AOEOHROFHEEZ 0 & L CEHZAKy b L
7o ZOHME LT, HEMIC BSS DX 4 7HRfEE X5 6 OEEE S, mfH
LINBBSSDEAT4iICzofzb & [HMICR o7 [HRMLOH kot D
BEZ AR LE5GE. TIEEED O E@EfE~0UGE Tlda . PERE RS, 20D
728, WhE L OEMEOVIGEEFH L 2 O FEES L OEB R R L 72, PEERKCR
BRI 2 A TOWERF X, FOERDLELTEOOE N REDL o7, 2D LH, I
PR 2 & 213, WBREDOHE D BSS 24 72{fs, B#zilz Tz
DEETHL LEZ LN,

HEEEH & 28 (n=19) LHHERBH RV (n=13) 1590 TR 21T 5 72,
HHEAMEH 2 WHEIE, H AR L L CHRENERE 2R T CAS BT, BIFAH
TRCOHRAYICEL -7z, IR [BEPR-S 2L - Bz U ), ik
AP C i THRE RSO, BRIl TEBICER M L T 2 & C | ARkl s

EDR S 72K C - N2 U] ics T, BMEXEBH R WX, B A& KL <A
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D07z, TNHDZ Eh b, HErmE L ko ARREM S X OVERIEE X, HEHE2
HH®LHE IR L CRWHOWERE I B L Cu iz O p L kot &
BRI CH 2o MERICE T, ERERE CHEHPHES R WRRIEH 5B & g
L CHfiZ R L7z,

L ORERS L ARAH E PHEICE T2 7 v — o THREIZ X - THEfEI
TN H 55 L EMEE%Z., JHESBEHD 28 L AW T 728 25, HHED
15 H H 5 BECIE AR C I FRISME 21.0%., VA 15.8 TH 5 DIkt L CHEE
DM H 72 WEETIIE AR T TRIRE 7.7%. HRVRE 61.5% TH - 72, AR
BOCEPHENEH H 28I TSI 36.8%. EAARIR 21.1%., BEE 23 H 7 B
TIE FHIEE 53.8%. HRAIE 23.1% TH - 7=, HHELMEH H 2 FETIIARIIC B W
T, 3N (15.8%) (ZfHEEA R &2 L b EIZFL Tk, oI sEAEZRY: CIIPE2
HH D ZHCH L CTRWEECIZERSK L W5 BRIEEES R RN D Z L HHS 5
Loz, TOT &b AR S IR ofER & U< PEEAE H 70 W M I IEET
DARPIEIRD R H D C LB D & o 72, T 72, EEICEEKIZEICE W CTEO M
RAEFHEZ R LT 7z, Turnbull & % (%, EH# 7 AREG ok X, AW & Bk
oftico EEHCE @B OZA A R 303, PEEAE H v ot (ERMER o 22) 13k
ERIEACEHEICN L C X VL ORI Z R T 720 BEOR Y Z MK L5
DHREINT WD T L2 b AR ICE T FAROMHEASED bhiz & & 2 bz,

ARFMIcE T 2 HE~DFEL LT FrEerd 1 DOERKDBDH 5, PEIIA 54
BRIRIAHTIC 22 CHW BB Z 2 7nr A7 n v id, WIREMRT 5700+
VORI ERL LT VI ICTFEARZELS 2575 L, HIRICH T TRl R T

BRIBICRZ 22055 Y, Zo7ur 7w vid, RKGoOEEh#EE) 2 (KT X & 2 FH
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BHY, ZDOERBNICEERT L) HICEETNEKED M- Tl
K0, PHEZ IS 22 2 & TEMMERICAR S 2, Z0%, HRESIICE2L 7
B AT Y ORWHBIRY  TERZNMHEEE 70 RR ST YRS EN, TDF
E Y OIER T O Pl OIRENES) b IEFRIC R 5720, % DAL Z
) BIEOIRY 7 EBUGEICAID D 2, b DR AE YOS EDEEN D PEEICH
BrHzTnwizeEzrbhl,

X b, PEELEH 2 WA (X, PMS iIcd b &) o RPUER I 2 T, 20
LSt o AR 50 Ch HHEHES 0B R 2sm < fEOMER D LE L TWhied o 7z,
ZDZEDb, HEPOAPIERZELTWE EEZ b, 2RI ZPHERE DB
2T T u—F T 5L THRMTE 2a[REMEIRE N,

ABFFETIE AR 5 WAL EER 34 o 8L Eicilo o7, PMS 13,
CERETH B L LHRRAENEEICORA S LG 1L 123030 XN THE2, K
W CIEEER L 2 2R TF A AR TR HBH Vi o/, 2D DRT 25D
bi7a ThH, HMAZEIED 22 PMS OIEEIER2 RS b, % OfEtkix. BHESEH

BWHEEICEWTIBC BT 2 2 BAHL 2 o T,
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F 38 HRABICHE S I O HLSEIR DL B DRI I~ 5
i D H R IE DIRET

H1E HAY

2 EICE VT, HREFEIHIC BT 2 EE O WALEAEIR (2. BRI & AR g <
KNz LBROoNT, 51T, PHEEE DV 7o R HEITIEE O ML EIER 238 < 2
LTWBZERHLRLERo7z, Lv L, 215 DWLEER IZ MBI IC M X h, 15
W) 7 IBRIT IZ D 7008 o T ir v, 2 2 CANIZE Tid, ARJEINICHE 5 EE D AL e

IR DEE) DRI 3~ 2 Rt O FIEDIRET % L 72,

528 U5k

B 1IE WFFCETE

AWFETIEE 2 ECTHITZ1T - 72 20 & 32 NicHi#ic 19 Ao xzEmL &
51 Axafg e L, 2018 4F 4 HA 5 2020 4F 4 Hich UM ARE %1757, 78 b
a— V%M 5ICR L7, MESEIIC X 2 PMS ~0E 3 AR EIRIC LD b
%729, AWgECiE, WHFEHE 28 Ha 1 AR L. HI £ 72 (3R HE8 % 48 S 5 A,
BECh, HEGE T o 3 HHE (84 HIE) 10 TG L7z, ¥ 6 ic. &WFFEHikio A
reEE. ARBRMEHZ 1 HH E LCHERMG (1 HE) 20T oz AR, AR
KT H5 14 HEHZU, 15 HA 5 21 HH % &&RE, 22 H2 5 28 HH % #ik
WAt 4 BEITHr 1T 72,

BIEMNIE, Attomikmcd 2 H il (1 H 1AK125mL) F 7213 4EHE# (1 H 7.5g)

&L, BBE ICEI R A N £ 72 AR A EA TH o v 2 IR H IR T 7,
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PRIt i, Sl O B b DR E RO B IR L L,

BB X, WEZEHARIY) H i< HE o PEME R TRl 72 & o PEGEEE & HE D O
ExR VB o CTHREEIZ &I Ml {7 & DRERICEEN 2 H 527 v 7 — IR
A& 2 FFFEHAR A A g sk & 5 H o PEE IO 3 5 BT & HEREELEE (Constipation
Assessment Scale % Fij\» 7= HEfEEES) | Bristol stool scale % F v 7= 0 P4k  HE6E [1%0)

L HitECE (HREFMH 2 O THOHENM) %5 2 8 & FRICTT o 72, 72, WFZEHIRH
BTHRICHEERMZEIL 2 2 &ic X v HREEIIC & b 70 5 HEE O A PEIR 2318
L7y s — b 2HCRAK XY EE L 72, e, 1 3o % 4 [0 o 54
AT, BRELL 72fE 13, EHI1C-80°CTRE L., #EMEPMEE (Bifidobacterium longum
subs. longum, Enterobacteriaceae 35 X U8 Clostridium perfringens) D&, pH M5,

EfEPkEHEIEZTT- 7.
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IR EECH HER

(127—nH) (227 —-1H) 37—-n1H)
7 14 21 28 1 7 14 21 28 1 7 14 21 28
H H H H H H H H H H H H H H H
AR #HRHA #ARHA #AHA HRHA #ARHA
AR IRAEi H R PrAa A H#&H JrfaiA
A %P Al #®e CIES %2

¥ 72 14 A AR IO

AFPIHT v — b WrwT v r—FA¥

PRERCER - RFFCER - HRERCE

A4

A

> MEREREY (17— Ho ARBIE2S 2 7 — L HOARKET £0)

A A A A A A A A A A A A

VEL N Vv Y Vv Vv Vv Y Vv Vv v v

¥1:1 27—, 28 HRH
127 —AHZEIET (R—254 ), 227 —AAZERP, 327 —1HE2ERE
X2 AREEINE, ARBIBHZ 1HHE LCHRKRTE TR ARIAL Lz, ARK T 25 14 HE c2IIEH. 15 HH2 5 21 H
Hz #AHaTE, 22 HH2 5 28 HE 2 &k e Lz,
X3 HERE IR, 2 7 — A HICH (125mL/1 H) $72134568 (7.5¢/1 H) Z2EEL 7,
A ART vy —PREERL VS, BI5YIA WHT Y7 —1) ER&E THT v —1F) K7 v o — PREEML 72,
X5 BEBRE L, BT R PR RO B - eEREIER - ARG HCRA L 7=,
X6 AITREARL. KT 1 HHREZ1T 5 72,
X7 VIHAGHRI R L, 1EBIIC 1 ET - 72,

5 7w ba—n
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H2HE Tvr—MlH#E

Wrgevl Hic ARSI L BB 2 7 v —F (LT 9IHT v 7 — ) L Wr5eiif
T RICHIE 72 13 AR OEEUC X 2 AR L PHEIcBE T 27 v 7 —F (LU &
T®T v —V) T2, FIHT ¥ 7 — b Tld, BHOPEOF . 1 H[H O HEER
. THIOMHEHOE B, #5E o AREIRIC ST 2 PHEO R (AR BIER 2 7
E) &, B2, B2H, B2HMELTCT VI - ER{Tok (KD, BRTHTV
7 — b CiE, HlE 72 3 AR 2 BT 2 A BER © AR HE S PEE o A TRER
DERDOFAME LML 72 (K 16), £/, HHE 7213 AER 2B 2 & & CHEAT,

HHE, BEGR cudiig o AR B T 2 THEDREUCREN 23D o e 5L #l L 72,
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K16 HINE 2 3AERMEIIC X 3 HigRM L JED T v 7 — + Dt ABI

THT Y7 —1)

HBFEFFEERERICLSAREAREHEDT7—

LEESIVCERRERPEHEOTREREHYELED.
[FLN: ED ISR TLI=D

A #1580 (BNRaHA) YA LMNE
B #22BRaT (EARERTE) (L LV
A #2 1B (BRAEAERSE) [0y YAV
A& (R#ZHE) (&Y ARV

2.LEIAB 77— TOHLE-DHRETY,

A1 Em (SRR L (13
A 12 2;8R (BEHRTE) L (1
A 18R @wamee (@Y ERE® Vb
A (R ()  FEEHK LLx

SHBEFLITABEMENRR. HEOFRERIHYELED,,
[T EDRSGEERTLI=A

A& AR (DRAa ) (FLy LMVE
R #&2:EmREHET (RAHETF) (FLy LMVE
A #Z1:EREwET (EARHERS) (FLy LMVE
Az (A#EH) (FLy LMVE

AFTRERIIEBERBRLELE?
=AY . (AYRY-4
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% 31 DNAfiliis L) 7% 4 2 PCR TORHY

B E R L. QIAamp®DNA Mini Kit(QIAGEN, v A5 v, FA4 )% Hw-CHl
i€ L7, B.longum subs. longum, Enterobacteriaceae, C. perfringens ¥, HIEERT
» % TB GreenTM Premix Ex TaqTM II (TaKaRa, #%#, HA)CHKIGZ®, VT A X
A 2 PCR (TaKaRa TP760) #H\WTEEL 7=,

Wi 7 v 77 Lt YIS %Z 94°CT 5 it Sl P CRIRICT v 77 L%
40 %4 7 M AT o 7=, BEERFR AT & L C 95°CT 15 8. 60°CT 30 ¥, 95°CT 15 #
1o 7= (£ 17), B. longum subs. longum ® 77 4 ~—|% Rinttili 5 32 D%
Enterobacteriaceae ® 7°7 A ~ — 1% Bartosch b ¥ O % b LICHEFFLH WZ, C
pertringens D 7 7 A < — % Quick Primer Clostridium Perfringens % F\> 7=,

RZE v E—FiE, WNREIOWEERE Y~ 7% LEd & ARk D 771 CEMIAE % iR,
Fast Gene Gel/PCR Extraction (NIPPON Genetics, Hii. HA) %ML

fo-
—o
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®17 BMEDO TS5 A ~—BLUOPCRKIGZ v T LA

Target Primer(5°-3’) S\(:: };SE SEk
B. longum subs. longum 95°C/20 1%
Forward TCG CGT CTG GTG TGA AAG 56°C/20 ¥ 32
Reverse CCC ACA TCC AGC ATC CA 72°C/30 #»
(eurofins, Hi. HA)
Enterobacteriaceae 95°C/15
Forward CAT TGA CGT TAC CCG CAG AAG AAG C 58°C/15 33
Reverse CTC TAC GAG ACT CAA GCT TGC 72°C/30 ¥
(eurofins, Hi. HA)
C. perfringens 95°C/15
Quick Primer Clostridium Perfringens 55°C/15 # 33
(TaKaRa, ##H, HA) 72°C/20
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FH41H FEMED pH B LWk EHES X O EGHH]
fEd pH i, pH A —% (LAQUAtwin) % H\WCHITE L 72, FEET DRI EIT, BEK
73at MOC63u % T, #EFZMEZIC T 105°CC 3 Kyhjszte X 2llE L 72 30, (R

SHEl CRAnEsTE R e HA120024) 1. B 1SR LECE L 72,

F5IH RERLE. PHEGCE S X OH RS

FH2E, H2H, HIHICHEL .

F o HilbABHPoA Y IR L ERE

AR CHRAL - Hls X CEEREe Yy FESICX VRS EARS 2 bDF
) afE Y, ARHOFEEE SN Lz, ) IR, SEEks a7 40— %
FAWT 1% EEHRLTwa 4 ) afi2 ER L7, AREOGMHEIT, HHEERREH 0 %
AT 10 5 AL 30°CT 7 HREEELav=—%2 A v v F L7z, 102f5ICHMR
L7 Z AT LYy TN — I TR LRARD A M2 R L 72, AW OAICEYT 25
Frickswnwe, avite—ie LCHlEE X OERER L FKC AttoizgEEe Biloil

W7z,

F7TIH  fmEAECE

AR ORITICH Y, ~v v FEE, WCERRIESE - BAET@ED [ A%t
R LT BEERVFEICET 2 mdifast ). s XOET slfMick T2 [ A2 fRE$
% KR - BB S 2 MHEAUE | IChEv, REURERY: TAZNRE 32 50 - &

FICBT MM EES] KRR 2 G2 UKEES  1814),
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% 8IH  fENTIIE

ARHFTE Tl BBRE R E & BT 12 Mean &= SD C/n L., 2 B[ o [L# I 1% student’s
t-test Z 72, 1 7 ) —BEDOMIE 1 Fisher’s exact test, ZH#EH D Lk Tl ANOVA
%, IEBMED B 2455121 Tukey-Kramer test % 72, A E/KHEEIL 3T 5% Kl %
MM ZRNICHEE L 27 L. 2 Tomaticid, HaH#ITY 7 b SPSS20.0 Statistics Base

(Ver.20) ZfEAL 7=,
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53T AR

B wSRE R

RIFFE ISR 51 NS RICH NI % 1T o 72451 Hilis X O3 R % vE i1k
72 EOBEIC X0 MEBICIEIS 5 C & ~DFRIERE L N D o T HERE 20 AL BEA
W 8 AL e AR o HEARIEOBERE 2 N, v 7T AR R O BBRE 10 A& FR< 11
NENRITIET 2 1To72 (K 6), WHEIZ 11 ADSH 6 ATk L THE BN 4,
5 NSt U CAIRE 2 8L X ¢ 72,

HEEEGE, B R 158.4+2.4cm, {AH 51.7+3.6 kg, BMI 20.6+1.1kg/m2, *Ffin
21.6 0.5 %, EIEEIEBIEER. B E 154.8 = 2.4cm, {KEE 49.5 + 4.6 kg, BMI120.7

2.0kg/m2. 45213 £ 0.5 TH o7 (£ 18),
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\ HRBAES 514

i’ BELZL: 2088 %
N /

ARAFIE: 24 07%
\Eﬁn‘fﬁTH# 2944

PR AT

i’ SEARN. HUTILERR 188 8%

6 Participants flow

® 18 A E R

HE (n=6) A # (n=5) P
B (cm) 158.4+2.4 154.8+2.4 0.75
(LN (kg) 51.7%+3.6 49.5+4.6 0.85
BMI (kg/m2) 20.6+1.1 20.7+2.0 0.98
G (%) 21.6+0.5 21.3%+0.5 0.97

Data was shown as mean = SD.

No significant difference was found between the two groups.
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21 AR L PEcBEST 27 v 7 — b

AR HHE B S 2 7 v 7 — PRI HEEBIEC B W PHEREH B 5 1)
B3 2 N (33.3%). PEfEDMEH 22 HBRE 12 4 A (66.7%) TH o 7=, HEEERIEII,
V39 7.0£2.3 BB TH o7z, AREAHNICHE S PEEO R RIERIZ, 6 ARBT 152 ]
LRIF L7 (R 19A), ASEREIEAGE X, PHEEH H 5 #8E1L 3 N (60.0%), HEE
DEH R WHEERE 1L 2 N (40.0%) TH o7, HEERIENUL. 5.6+ 1.7 B/ETH -
720 AREFEHICHE S PO IERIZ. 5 AE2B<T [H2 ] LREIEL 72, MmO
CHEREYRS 2HE X057 (K 19A),

WeBRE O HAREEHEAIC 351F 2 PEE O Fefgid, HIEHBEE (3% 20B) 13, DNAGHA < I3 pbn
FRED, PHEICN T 2 MERIZ 72 v L B L 72, EETRTPE T, HEICY T 21
PIER 2 2 WBBRE A3 4 A (66.7%) . {EFLXBRIC 2 2 HRE 23 2 A (33.3%) THo
7oo BRI CIHHEICN T 2 APERIZ 2V T A (16.7%) . THIKBRIC 7¢ 5 #5%
Fo83 N (50.0%). FERSKIC 7 2 BBR#E A3 2 N (33.3%) TH o7, ARMITIE,
THIRE, (EMSRIRIC 7 B BRE X 2 3 A (50.0%) TH o7z,

AIERRIEIGHE (3% 19B) (&, SRAGH. & AHIRT CHBRE 4 B 23 HEE I 3 2 A ERE
WidZe v & m&F L7, BEEBIERE Tk, FEICN 3 2 APER D 2 WiBRE 2° 2 A
(40.0%). THIKERICZ22 1T A (20.0%). fERASIRICZR 2 2 N (40.0%) TH -7,

HREACIE PHIAHICZR % 4 A (80.0%)., EfAEICZR S 1 A (20.0%) TH -7,
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*19 AR YIS 2T v 7 — MR

A
Hil(n=6) A= 438 (n=5) p
HHEEZR S % 2 3
1 JE RS D HE{E 1% 7.0+2.3 56+1.7 0.08
H#R R I AE 5 HEfHE o A
6 5 0.98
PR 23 B 5
B
5% JE 1A SR WA IR WA A%
- s s ka6 A (100.0%) 4 A (66.7%) 1 A (16.7%) 0 A ( 0.0%)
1l
g TRRRIC R S 0A (00%) 0A (00%) 3A(500%) 3A (50.0%)
(n=6) [EREEIC 72 oA (00%) 2A (333%) 2A(333%) 3 A (50.0%)
. P s Rk ae 5 A (100.0%) 5 A (100.0%) 2 A (40.0%) 0 A ( 0.0%)
A
g PHIKIRIC R B oA (00%) 0A (00%) 1AQ00%) 4A (80.0%)
(n=5) [ERERIR I 72 2 oA (0.0%) o0A (0.0%) 2A(40.0%) 1A (20.0%)
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5 3IH  RERECEAT R
2 Rl o REINEORE B L OHREAMIC X 2 BFENEOLH 2T L 72 (&
20), BEMENT OSSR, WEIEICER Rd o7, 2. AR & o B FEIHRI

ICEWTDHEEI R o7,
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BATE lEAarw B AR

WeBRE D ek v VEEM L, PEIRTO T 2 5 U4 — LB 8.6+ 3.3pg/mL (K
HEf 3.8£0.3~20.3% 1.4pg/mL) ., &KW D 7 v 7 25 v v & 500.6+88.9pg/mL (FE
HEfH 28.0%+2.7~884.5+48.7pg/mL) TH - 7z, FEFEAIREIE T2, PEINE; O AR DK

T e EAEH T ofkim BRSO bz,
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F5TH  HWEF 72 13 AEEIEEUC X 3 IEE O ANPIEIR~ D E s

Hils X CAEBEIUC X v o RMRIER oG (B7) 1k, Bl XY 11 A
226 3N (27.3%) iICE T L7z (p<0.01), Tz, HIEEEGEE, EERIBEEE L
I HAREJEER IS £ 5 BERE O S PER 23984 (p<0.01) L 72,

%k
%
%k

100.0
B
%;F

B 50.0
%

0.0

1EERAT HIEEREE+ 418 8IBEREY HIEEEEE HIEERIBENEY
(n=11) (n=6) (n=5)

*p<0.01 Fisher’s exact test

B 7 HWEE 72 13 ARRIERUC X 2 FE O AR~ DB
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6 TH  HAREAMICHE 5 IEER O ATRAEIR I 3 2 Hl & 72 13 A o f3h i

AR 4 B3 2 AYERICH I X 72 3RS RS BRI CTH 5 D2 % L 7=,
HIEEEGE (K 8A) <t HEURICEHRIRT L, BHGEIR cHRE Ic2id ik
o> 7z, BREIRYClE, BHGTO 5 AoFIFE L. BIR3 Ne ko7, &L 2 A
DRER I, BEENIC 1 A THIAE, b5 1 ABEBRETH - 72, AR, BT
D 6 NOFFHRE I, BIIL 2 N Lz (p<0.01), 8GE L 72 4 AofERIX, EELHT
I 3 ADMERRE, 1 AD THEAETH - 72,
AHERIBRGE (X 8B) <Tix. AR X, BEIEOFFHE 3 ABICHEIRD
b7z (p<0.01), ARHIZ, BEGETO 5 AEHRE IF, BEER 4 AN hodz, BEL
1 NDFERIZ, BEHTIC PRSI TH - 72,
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A HIEHEEUE(n=6)

100.0
!
%
Z 500
%
0.0
SRR

B LEHREBEUE (n=5)

1EHAT  {BHUR | {EERE]

CZ LIRS

BHR | BHAT 1EEVE | BEET  BEHVR

ERHRY Rz

*p<0.01 Fisher’s exact test

100.0
izl
a7
Z 50,0
%
0.0
SR

1EH AT $EEME | EHE]

EZN IS

BHEVR | BHE) BEVR | BEET BEUR

ERHRRY Az

*p<0.01 Fisher’s exact test

8 HREFHNICHE 5 IEE D A PRI 3 2 HI & 72 (AR O AR
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5 7IE PEERCEC BT 2 PEEEES) R o iR

JEER D AR PAEIR i< 14 2 PEfESES BE (CAS) DZEEh % fifhT L 72558 (3£ 21), CAS @
A LTI HIE R 5 X O EEREIGE S b ic, AR X OEREBERIUC X 52
F 7o 7=,

HREEE Z & of@tr i, HIEEIHEL. DM Ic BT TR 72 13KEREE ] DIE
H-c. T 0.4+0.6 SIcx L CHEEE 0.120.3 & eS80 L= (p<0.05), 4
SEREEUEE (X FRIIRTE 3 C THRER O ALF O 4 ) ©IEH <, #8EH 0.1+0.2 5
IOt L TR 0.210.4 s, TEEoHRINREE | oTHH B 0.1£0.2 sk L THEE
#0.2+20.4 R BAMBEML 72 (p<0.05), F-wEMZECE [EoR] ©HHET,
BEAT 0.4£0.5 Sicxt L CiEBEE 0.1£0.3 S EEME L7 (p<0.05), AREHC
X THEERF DAL DA | IHH <, 8BHHET 0.2+£0.4 skt L CHERH 0.1+0.3 i &

B L7 (p<0.05),
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H8IH fHoMik, PHERIE S X OCEMEMITHER (R 22)

RO T, HEEEGE., AEREIE L b i AREIIC B T 2 BEE, BEvh, 8
W IC 23 e o 77,

PEfERIEE, HWEIGE, A ERBEGE & b i AR IC B 1 2 HBEGET, BEHh, 8
W IC 23 e o 77,

#EEFoKSERRIT. HEEBIGE. AEREIEE & & i AREIHIC 31 2 EHET,
HEh, BRI R 5 72,

HEfh o pH 3. HIEEEE D BRBIRTH I 3, BT & i L CER& I 7 v
A VB LR L T o e M TIZED T D o 72, AEHTIBHGE X, #EEd o pH (C
X0 T2,

% 72 (3R REEUC X 2 A oM E O BRI, HIEEIGE. AR AEEE
L T B. longum subs. longum ¥ X U8 C. perfringens 13 AREIIC 31 2 HEGHT, 18
Herpy 3BEERICAE 1300 o 72, HIEEBEEEIC BT Enterobacteriaceae (ZHFEHICIE
HXATIC He~ CTHEEICHEA L7z (p<0.05), EMEHIBHGEE X, Enterobacteriaceae \Z7
12750072, 7o, HIBEEEGES X CERBIBEGEEH A E TR\ C perfringens ©

IR IR 2 7R L 7z
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FH9H Hilik XA oA ) TR & AR

AFFECEM L 2 Hlis KL OERRMICIEA ) TR EENTw 5 2, EREFEEN
TV 2R T 702 L7z, Z ORIR, Hilils X OARBIC Ay~ Ay o
FEE2E&EEL Y, HlICE 1.11g/125mL, 4HEHICIZ 0.11g/7.5g & LN Tz,
IV = TH MR, Hilis X OAERZEE L /R (M9) B X U3y
DEEMERBIEMER (F 23) 3, av v —ATRAEEI ZE® b2, Hifis X o4k
R IZAERIRRD b N o7z, av bur— LTk, ATPEAPED bz, Hil

X, lE@r. EAREZD oz h o, AERIIFAIRD LT,
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#* 23 GLEiiia o PR BIE AR
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BB

v ha—1
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Wz 1R g 7
avhba—)L2 4 .Q; >
e
o \\
) F 4
H{@ = . . -
A 4 s
a2 &
2

= FERL T3,

=R EZRL TS,

-61 -



HAR B

ARHFZE T, 20 Rt o AR 5 I O RPUER X # A & AR oo &,
AT 8 A (72.7%) <. ARMICHE TR T N CTOWBRE ICED bz, EIKH
Tld, THIE ERL S S ICHERE D 36.4% 12389 b, HRRWITIE 63.6% I FHi&IE,
36.4% ICfEMASIR T H o 7oo HARERMG ARFESTH . PMS OJERIZHARD LMD 70
~80%ICFRD LN T3 & AN, ZDIEIRD —2ICFERIZm 2 H %, AFFFE T, 56
DMAEERICE H L % OFEMl 2 0T L 720 HARERMR AR S E S OERFRKIC,
PMS DIERD—2TH 2 JEAAERIZ. AT 70.0% 2 2. HEEHCIX 100.0%
DHFE L ro7zs T D PMS I ) BEEE O HALEER IS L <. AL, HiliE 72
FEHEEAERT 2 2Ltk 8 A (72.7%) TRPYERASKE S W, AREAH I LD
fEpTClx . HIEIB R, AR . AR R R 1 B AR 1 1 R O AN PR IR 12
WERHDONDE LWL L o7,

HHEMIEECH 2 JHEHSE (CAS) 13, RE S I HIEEIEE, AEREIEE L b
ICEIIRD N h o7z, ERHEE Z LI cld, TR E 72 I13KkERE] oHBICH
BaEBRO NI, [THHIE 72 13Kk | oITHHE XA 0.410.6 &, #HEH 0.2+
0.4 &, B 0.1£0.3 F<TdH Y. HIGETICN L CTHEIERICHHAHD L GE 21),
T, TRRTE 72 I3KER(E | 2 HTEEEIC X W eGE L 722 L 2R L7z, $BHGET & 8 H
H BER L BRI AR RENH R d o T, BIFICHBICKE R R T o 7z
M e LT, HEBRUC X 2 [P 721 3KkEE ] ORENRBESR D> TH 72720,
Z DUEEMNRIFEBIRICERICHEL T EF 2 b v,

A SRR IR < I3, BARHART I 35\ TR & Hg U CHBEE © THEERF O AL o

A & TEDHRIIRTE | O SN L 72, PEERF DAL DR A 2B 2 Bl & L T,
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RN L 235 bz, AEMEIHEO Tld 5 At 3 AnMEO MR (BSS) ick»
THEARZ R R CHAERF I CTERRICHEOHAZ R L Tz, SO EDb,
fEMEfEER T H 2 A3 7201 [HHERFDALF DA ] & [{EDQPEIREE | iIc B W TR A
DEFDBRDONTZDO TR AR VD EEZ LNz, ARWICIERET I L CER IR

[HEFERF DO AL D g A | DFF A L Tz,

Ffo pH ICBIL TIE. FEEALCA vV~ b A Y HE2EEL 720% ¥ ® T3, *
NODEFHEZEBINT 22 LI X V#EED pH AFEEIEICEE T 2 R AED LT
T2 H3, REFFEIC B W TIBERICZ o OHFIERD bk o7z, T OBHIX. AT
e L<, Hlis X UOAEERICEINE A Y~ b4 ) THEERDETH 2720,
LB ThomEZ LN,

A RRFEEACAE S HEE O RPAER ISR U<, Wl E 2 3 EER 2 EI L 28558, 8 A
(72.7%) CEDRD bz, T OUCEERIR T, FEMEE - (A < 72 2HER. T
SR - EAE L R BSERE b ICEAED b, Hb 1 oG T, HHERED
(A 2 R 3 A MR IC B & 2 72 A SR HEEE IR D BN, (E O MR WAL D SEE R R 2332
b7z, AWFFE T, ERER 2 HHEIICE T 208 137 h o 7225, ARREI IRk
5 PEE O R PEIR O GBS 2D S AL, & HITEREE - (B3 < 72 AR T TR T
FIEE - 2 R B EROBGED RO ONWOTOHIRTH B, T HiT, FfHEF D
HHETH % B. longum subs. longum DEICHELRZHIRD bNARd o225, AE
W& Ehd C perfringens DR X HIEIBHUE O JIAEHA % B v < $8HGET & e~ B
A IcAMER 23580 bz, &1 5 % 13 384 vV~ A Y % 10g {@#E A
%5 L 724558, PEERIE DN, Bifidobacterium D¥ENE. Clostridium DM 25588 &

N7 AEER L2 s X OCEERICL L V<A b4 ) aEREETN T3, L L,

-63 -



ShloHiltis LOCEERIZA V= b4 T ez 1.11g/125mL, 0.11g/7.5g
LVYETHL, &1 0 ¥ LFAROPHERB DI Bifidobacterium DIEEIZFED &
N7 o 7225, ARWFgE Tk, HilE 72 (3 EER 2 ke IciBINT 2 2 2 ic k> THRET
HDHMBA YN L) TPERZEBINCTE ., C perfringens DI 2 2 b 1L HRE A IC
S PEHEORPIEIR OB OB L IC R 572D Tl R I nr, /-,
Kohmoto & 3 O TlZ, 41 VYV~ A ) IHioEBRE L 3 L 2 HEEEE T
Bifidobacterium O WHUTBIETICRE 5 L LT\ 3, RIfFFETiE. B. longum subs.
longum O BITHIHIZFED & 728, BINICIZ% K © Bifidobacterium H17AE L
TH O, HlE 2 I3EEREIRE /-2 IcX 24 ) THEECH. - lEToidic X
DERAEOLH TR 5720 TiREVWAEEXL LN, IbIC, BIBORERD B L X
NEHME 2 I ZEERZEBINL T2 L w ) Eillir b 0BEMRDFZE XL b,

INHLDZ e b, HEMICHBMZ BAEGICHY ANNTWL 2 EIFEETH 5,
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558 RS

ZHEIHAREAE WO EER) XL XY BRA B e 5, HRAREZ R L
L7- AfRICBT 2% Cid. HARALYED 95%13 PMS I35 LA TE Y, FRCHEED
PMS # 2L T3 54%0& It EESHERc& 3, BROBERICH L T v
(b DTIRARWERE© LTwd, SEFkL DfFE T, PMS OfEko—>THh 28
HORERICHE H LU T RIS, FRAIE BEED L2 & |74 & o HEMNIEE & o ik,
PR, #EEh o pH, Ko EE R, MERZ & ORBINIEEED BT 5 & i %17 o
7z HEEFEINCHE S A D APUER I3, FEVIEROZB) 1 ziTi» o, BENTE
oL Riviz, T 0 AREMICHE S PHEO A ER TH 2 AREMFEER I L.
Hilis X CEER O BIULR IC AR S X O H RO ER % B3 2 mTaE 23R
e X N7z,

HAANZXRE L7z PMS i WTHER S 25, EEIIC 74.2~96.6%. HIEWI<IZ
48.4~94.8% W FAET B & T, HAERHRARIAROER DT L FAKOEZ TR LT
%, PMS OfERDH ¢ b IFERO A PER 1L, AT 43.3%. AL 57.7% &
HVINTVD, Fh ORI Cld. FAREE, AR TS Ic0 U CIEER o A RAE
ReBL T 2EIAERED 272, PMS IZHENA LRI, £ 10 2 P, BEO
FHX 07 EOFKIC X b, 2000 FRICA Y SIS L Tw 3 92,

ARBIHCE#E L Cwatkdr v chr R tuarverasr 27 a Vit 20 it
' — 2712 30 RS S 40 U H AR E R T 9 A, AL E Vi3 PMS
D—HEkoTwd YW, KT, 20 RLHEEZRNRE LT 270, LTI L I
L CHEH O R EREZ B L T 3G E D - ZAREERE 2 b7z,

BRI EINE 7T u sy A7 v Fa Ly AN F 2 VOGMIGERIKT X4
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AR ® 5 728 9 58 OIREHES) 2 0] LEMZHHET 2 ©, 7. HIEER
A=A Sl = IO /Y - N B i e QU | il =S A QA i = I 7 A A /N
BN UG O EEREB AMEE I NG 7D, RS DFRAE Y OEE)IL. LB ICEES
AT o4 FREREZN L CHILIERICZ Lz D=0 L e, HEHICR o
2 ERMEE, AR o 2 PREAIOERIC R o T eEZHNE W, T HIT,
oo PMS ik, #FE ARG 6 HEIH 72V IEREZET 5L INTwa 0, AR
D 10 HAT2 SFER2NH 2 & i 50X Tk 0. AWFFE < b BT (ARG
15 HH~21 HH) ICAERBBEN T W7 0EE 2 2 AB 0 FAROIER L #E 2 5,
AFgEic T, AR TTHRISEE - B3R 72 5] &I L 7298 13, FEED
HOMERDVZEF L ChuFld o/, 787270y ORWMETICL % 71X
277 vy OEHADIM BRNARREZ R L, o BB REhES TE P 1Ic k>
IS - 2B 725 ) EOARIEREZE L ZAREMEAE Z be, ZOAXAH =KLk
LC. BRI O ARBIRIC AT C IR 75 vy F2a 4 wAEmL, A
BATIC TR F 270 v BB T 2L I TuR2 77 v yAEMLAKR_HHT
=2 %Mz3 %, 7uRx 75 vy F2a iTid, EEORIT. TEIGEIEM. EE
IHEER DS 5, PMS 223 24tEli7ux 272 v v, FRC F2a & F2 o pE
AEBERINTE Y FEEROEMN & SIRENME 25 22 LARROJER & 25 2
PHMEINTEY, ZOWRE 2 L3 T u &7 5 vy OBBEEL O RENE A E 2
bz,

Sl DERFE D i F BRI IS TRIRRIC R S EHRE L TW A HERE S 2 E
Tl 6 A (18.8%), HEI3ETIF4 A (36.4%) 7z, Zhid, thFrEvoEELZ

WOREIRTH B, LA L. ARBEIZ e Z 270 voWdME RN L, 7exx 75
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vV OERAPERNED 5, PMS %23 5 LiX CTRRRT VIV DL
i ARBEIHOIEFE 2l e LTI ANLNT WS 2, 2D, HIEEFAMKIER]
2> 6 ARRA I, & S I EIRBNES A TTHE L COAREEAE X bz, & T,
EREE L IR L €. A L — X ZWiE 7o 22 77 v vy AR 2@
LCRERE WS SND 20, BHEREHES) O JUEE C T2 mREED 2 59,
¥ 7ol BEEA M H e At ix, HEEAEH & 2 4otk & i U CfEAE W 2 b e, BHRIE
R Kz, TNHD T L b, HEICIGNEREE 2 5 2 PEERKZ P4 & T,
HREJERIHIC AR 5 BEEE D A PUER O & o AIRENE S 7R & 17z,

AR HE S IS o A IMER I L O HE & L TORHI AL TH S, T b, i
HRHAAZEENRE Ui idd e <. 2o PMS FRCK T, B2 RIKIC X
FEG23% W23, 7Y T BlE XN TS CHm A iR Th 5 L% L, HilgzEe
RIEDZE, FIEBERELICE Y ZDERIIRAY TH 2 112, HARTIE, PMS ZFIEL
72D 5.4% I3AEATEB SHERF T & 7 { Tr o TR Tl 7 W IF O (3l B 13 4R
Wi H 1) 2 (@R 2 B2 070, COREZERT 2 2L R ROEETH 3,

R OERIT, Hilis X OB BT A RFEEICHE 5 I o R PRER, Fric #
REAT Y 3 X O A R O fEIR &2 B 3 2 AIREME 2R e S 4, Ko @R 5 X O
QOL o LAt c & 3,

LA L7AD S, 5 3FTIE, B0 B M2 O WS ICHE £ 72 13 B % BIR s 2
THEEL 7225, ML I WRED B > 72, #BaE o i, Hilio Jak ek
~OBEZER L2 X5 VP CTEBINTCE R BV @Y EEL ko r —ADH -
7o MBSO ERNNFIT. AR ICKVED N TEH Y MkHAVICEITZE 2 X 51
HINL LT WERMEAET 5 2 & T, HEMICHE T2 < BAIC X 5 PMS Dl
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HEEIC RS ¢ EZ b NIz, Toic, MEBEMEZENLTWE LI EE2L PMSICX 2
HEER D APAEIR Dk D ATRENE b /R S 7z 25, AtsEla “EHEMR 7 v X LTl
B BERE D v, 2D, SREEBREZEL L, 7 v X MMUERERET O R L

SEBMOBENEICOWTHEL AR LETH 5,
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FA4E KO KE

TG EE S S HEMICE 2 T CizigEA AR VRS h, HRAD PR
Flinld 12.3 5%, PHREF 1L 50.5 i CTH 2, £ QI AR L v HfEd o HRIN
T CcoIIH. PRI, BRI & AR TERT E Co AT S5 n 5, HRRE
X, 10 RCEALRETH 528, 10 LoD Y 55 20 fRUCH 1T THEEHH AR IC
BORET L, COARBIIILERLE Y ORBICL Y 37030320, &EHIC
XM FRNE Y DRGUWDEENC XD A T4 T A7 & DRGHEIR S REHER R i
HER R O HIRERE B35, 2o OREEIER - S AEIR 13, H RERTERERE (PMS)
L X #., American College of Obstetrics and Gynecology Tl WiHHE % KT T 3,
Z oI, Dk 3 EoARKicE e, AR5 MO 5 LREMERE L
IR % 1 DLL EFZo . fER2S ARG 4 BB L, 24 e b AREO 13
HHE CEROBFREZRD ] L LTH Y, PMS ¥ &2 5 AR Ich Tt
ZHEIREZ R LT3, Fic, 20X TlE. "L EVDDMWPBEATH 3720, PMS Ok
FFERR - B AR AR NEIC S 5 L | T Tw b, T PMS ik, Beko Tk
UGG 23, 7 ¥ T REE O L TIZ L P AP EEER o TWnb, TNETHARAZ
R E L7205 iR, PMS OREHEIRZ G L 2 &GS T L a0 Tz ds, EHiELIC X
> T, BGERICBET 2 Et 0T b, BARALMED PMS i, THi. i, BEoR
P& & DWW EER A3 81.6% & i b i\ L i X7z, LA L, BRGERIE. RIS
bk, FERRAR, HHED Lic S a0 BRAEIR (BREIIER) . oIk, PEEEE
72 Y DR R (FEIEE) £ &, o X5 2Lk e 25 2 0256l 2w X

R\, X TC, H2F (WF9E 1) T HAREBNCHE ) IEE O MLEIERIC E D X 5 %
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Ak 2 O ET L7z, 51IC, 8HOLEDSIEEOWELEEREL TE Y. £ DfER
WET LI LIIRYITH 5, ZoFE LRI, R E ek &R Tl
INBHEVDH 2 E~DAHZE 2 HEOWUTE LS BMZHTHEIESZ
LIZEETH B, HE, HCEINE 7 vav it I PR, v v 20ENOEHE
BN 45 2 L CEBEIET 2 aREEC, HilOBEA e b O % EST 540
REPMEINTE Y HREROME 2 A L 22 B0 BIUL, BIGICHErH 5 2 L
DO AL 7o TETWD, L Laed s, AREIICHE S5 B o mbasiEkic L <,
B OEIIC X 2 WENREZRE L 2 MG 3 a0, H3E (FE2) Tk, HE
fIcE R L, Hl £ 72 134368 0 BHLS PMS D EE O WAL BER % 2 5 3 @ it

L7,

(6192 11 AREJEIIC A 5 IEER D L aiE R D 2L B

AT RO FALEIEIR & LT MRIABR, (ERAIR, JHED LIt T & D H
AEIR & O X 2R3 fEOMIR, JHERE 7 & oA RICEH L. g% H
eI, DNRCH. SEAHIIC I CE N D OB & T L 7,

20 A&t 73 ANz xtRIC, 2016 48 A5 2018 4 3 H & CTHIEM K 1T o7z,
FeIZ 4B & U WTHIZ ARSI & FEE B3 2 7 v 7 — b & HEHIT 2 170,
PFFEIR i, . oMK, PHERE. PEEEES L 215 R 0 L 7= JHERC ik & Brdad
Pk, H¥ERFICH 7 —=— 27 il 3 Aficskz B i AT UCIT o 720 HREMAMNE. AR
fldaHZ 1 HHE L, T X C2 M. ARk 725 14 HHZIE. 15 HH 2
5 21 HHZ s fkRTH,. 22 025 28 HH Z s (R 120 1 TR 217 - 7o A
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Fld. HRRERYED AR e 325 - AEFCHET 2 MEEER] XK LG
TiT»>7 (No.1612),

HHE 73 A0 5B ARAIE 6 A, @& EEHE 156 A, s ATRN 20 ADBEHIC XY 41
ANZBRS, 32 NS %2 Lz, ARFEM & HHEICES 27 v 7 — PR T
YEREEA. BEAREARTE & I 90.6% DHUERE 25, FEEICEE T 2 ARZAAEIR 1Z 722w & (il
WHEERD o0k L, FEIARE T 50.1%. AR TIE 62.6% O HERE 2
TSR, MR 7 &R R D 5 L HIE L 7, EoMAk, BEERE. P S
FEDENTER T, 2 CTOHAREIC W CTEFNIIGE O Lk d o7,

KT, FEE DAL EER IS 3~ 2 28 % X 0 FEIICRET %2 3 2 72, HHERIEICE B
L. 32 NzHHE2EH® 28 (19 A) &0l (13 N) Icad, iz ito7, 20
S PEfE 233 H B 2 BRI SRR B ISR TH 5 L OZFME 2 5 72 (p<0.05),
EDPEIR TR I B T, PHEREH R WHEHE. H 2 HRICN L CREfEZ R L 72
(p<0.05), HEEHEZ X, £ CoAREAMICE T, JHEXEH 2 WHEX. & 21
XL CrEifiz R L7z (p<0.05),

AWFEIC X 0 . AREEWNCHE 5 EE D IHLEEIR DFF 2 B & 2212 L 72, 5 [l DR
FHRE L LT, BMI 280 Rl o g, REL AR 2 R 78 & 0 A E 3
ELIL T B HEERE 1T\ 70 o 72 ARREIHAICHE S IS o W LaER & L <. ARIIEE
1. ERIIRR R I ARRIC . AR PRISRIC 72 2 A2 D o 72, B BIRVIEER
X, BELEHIAD N o7z, ZOHBEE LT, HAERKE VD THE LE
ZbNTz, 72, FRIIEENE, BEMR L AL b o 72,

FATHIZE TlE, LR TH 5 2 &, FRRED PMS OEEIC O %2085 & W

INTWR, K TIE, PRl R <. IBRER 2o bEbST. A
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FESAHNCAE S IEE D IHALGRIER 1T, BERE OFBLALTHETC 3 2 e WL L o Tz,
F 7 AERAIRTH 2 & v D I PHE M H 2 WO R E 1T T w3 729,
HEE R DI 2 L T < & & 28 AR AE 5 IEER D AL ERAE IR DI - 72 23

5 HREMEDSE 2 b Tz,

(0192 2] HRERTEMRE IC X 2 IEEE O APIER I 3 2 R st O BRI 1E

AR L. R 2 A L 72 I 72 13 A 0B, AR 5 I ot
JEIR %2 S5 T & 2 D RET L 72,

WT9E 1 CREHT 2 17 o 72 20 A% 32 NICH#i© 20 &tk 19 Az@mL., & 551
ANEXTGRE LT 2018 4 A2 5 2020 4F 4 AN ARBRE (T - 72, FFEHAR X,
17— 28 Hif & LTRET 3 7 = ATw BRI — v (=27 4 V), BB
o — v BRI 7 — L, IFSEHIR I B o B4R MRS 5 2 & 2RI
B0 HEWRBIR AL 72, BEIh 7 —viz, Bl (125mL/H) 7203, 48
W (7.5g/H) mHEINE 7, ikid, WHICHHE L AREIICET 27 v 7 — T
ZiTWV, 3 7 — B LT 2 BREBRICHHER SR, BFRCE & AR EREZTVW, 37—
H&THIC, BEsEck2T7 v —1F THT Y7 — ) ZHCRATTRTIT-
Tzo oo &7 = 4 BIOERE L ARG Z 4T o 720 BRECL 72362 & (3, FEfEF O
Bifidobacterium longum subsp. longum . Enterobacteriaceac ¥ X U8 Clostridium
perfringens DE R, pH, KOG HEOHERIT o7, & bic, ARBIEH» 5XDH
AT HE CIGEIC TR AL, T2 F 7V F =, ZTarx7a v olllE Lk

FEARIRANE 217 - 72,
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Hil e AERIT, &) THEREOHNE., HERCX2EROTE & REZITVWREA. I
TOHRMEZ G L 720 AWFEIE. BONRERED [ N2 R L 3 5 55k - &S ICB S
LR ES | O&KRBEZHBTIT>7 (No.1814),

AWgElx. w51 A2 N RICH AR Z 1T o 72, Hilid X ORI %2 Eirik 7 &
DEHIC & U #kHE A ICHBES 8 & & ~DRED T b 1178 5> o 7o i 25 20 A, /M AR
Birh o HREANED 2 AL GE AT 8 AL EEY v 7T DA A 10 ADBEHIC XY 40
ANZBR <L 1T NN RICIENT 21T o 7o #BRE 1L 11 AD 5B 6 AITht LT Hl % H#HHL
T, 5 NI U CAR 2 AL S & 7o, e 13, OB AIRENE T I PEINIR DR D
KT, EEWCOFInD LA 2ZED o, FRNETNICEEZ RS TR+ 7 V4 = ViRER
8.6+ 3.3pg/mL (F:H#f : 3.84£0.3—20.3% 1.4pg/mL)., HEHICEEEZ RS T usr 27
B 1T 500.6+88.9pg/mL (KLHE(H : 28.0+2.7—884.5+48.7pg/mL) TH o 7=,

HIH7 v — b iE, EE ORI F AR & ARWIcilo b, BEEITld 8 A
(72.7%). ARMACIZI T X CoBRF ICH Nz, BRI, THRKK, Ecke b
Ic 4 N2 (36.4%) @Bow o, ARIIZ 7 A (63.6%) 25 FHI5E, 4 A (36.4%)
DIEMLRIRTH - 72,

BTH%T vr— M, HEE 2 3EEREEINT 2 221X b 8 A (72.7%) THEH
DIFALERIER 23 EGE v, HREEIWI & ofighrcid, HEEEEEH . ARIIcHERE
D IHAL IR DUGE A D O A, AR L SRR ICHE RIS O LER
TER DUCE 3580 & N7z HEEEE D) B o #5513 H R 3 X OARIRRBEE & b I,
ARE# B L ORMEBIOPFIEDE 705 72,

HFEE Z & offrid. HlEIEE L, I 3TN E 72 1 3KERE DR 2348

HUHT & Fee U IR IC B L 72 (p<0.05), AEERHEAGE L. SRR IcEs»TE
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Hurp & el U CHBER Ic . HHEREOALFI D 2 0388 L (p<0.05). fEDHEHHRRE <%
PRt Lic < e & L7z (p<0.05), 72, BRI < I3 IBEGET & ik U TR
ICED R L 72 (p<0.05), HFEHACIZHEET & Heig U - ICPEERF O AL o
AT L7z (p<0.05),

HEEBEEE, AERIEBIGEE L b, oMK, BHEREL KoEaEIXHRERIHIC
F 2 EBHET, BECR, EHERICEIRED bk d o . EEF O pH E, HIEEEHED
EARHIRTE IS B C L BEET & L IR T v U NS EBY L, e T o 7z

(p<0.05) 785, fhDIEHH TIZZIFFED b > 7z,

P P OMEE DGR 1T, HIEEEREIC 3\ T, Enterobacteriaceae 7 EELHTICH L
TIBEh o AR O R L7z (p<0.05), EXEHIBEE . Enterobacteriaceae 13
TRCOMMICEWTERIED bind o7,

AIZECER L 2z il X ORI 3, PEICEE T 24 ) afingEhTnd
2D, EAREINTVWE ALY JoMELE BEEZR Lz, ZORE AV~ A4
TREASHIICIE 1.11g/125mL, EHRICIE 0.11g/7.5g ¥ T/, Hil, EiERIC

I AR EENT V2 RS 2720 ICHE L 70, ZOfHR. Hilids X OERE~HIC T
AWITRD bNTmd o7z HIIZ, AT BRITEED Dl o 7ens, BFERITE AR D
RN,

AifZEIR, BIGORRD 5 L vwbhTw 3B % v, ARRESIHE S B o
HILEHIEIR D UGE 2 G L 72, 2 DGR, HREEIINICAE 5 A o L& ER 1T L T,
HEERIE, HEE 72 3AEROEEuC X b, 8 A (72.7%) CTHENRD b, H
Bz B 7205 i, AR 5 IEE O AL SIER 23 BRAEAL L 72 REIRITEER 1 X
HAENKE V2D BENIRD bk o7z,
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ARAMIcE T2 ktErsre v offHE LT, BERIHICE S ibansg Ta s 27
VL, IBE OWEENES 22 5 2 L b, EKIRIC, DRI NS A+ R
TL IBEORENEE 2 SUET S 2 e, THAMICR S ZERHL 2 LR o T
%,

AL DR DA vk BIEEFFPNICH 0 | PRI o B AR O A D
RO LNTz, 20720, ARSI S5 IEE 0 MR L. ZMEdvE v ORI 5k
PARRICE 2 DTIEIARL, MEMEIIC X 28EDR D LK LvE Vv I/EHLZD
DTERVWEEZ LN,

F. BEOMREH 2 L SN MEMREENL 270, BEHOMEOEREZTT -
7AER. HRETH 3 B longum subsp. longum D EICEIED bad o7z, LA
L. AERE L TN b Cperfringens DRI HIHE AU O JUIZH] Z By T BEETIC
L CERFICEAER RS b, HiEE 23 ARERE2EIT2 LItk oT
C.perfringens DB ZMZ Tz, FITWIFE TR, 4 V= b4 Y THFOERIC
X GEHEOHEMARD b T 7228, R TIRFERORNIRIZE S kb o7z, B
D12L LT, A=V A THEEPETHR L CTI/I0LUTTH2 2 L2vE
Zbhd, £72, HBETIIRWA, C perfringens DRHF K FEASED b TFH
b . ARWIIE TIIBERE DD e CHERZEIFED O N7n b o 7253, BERE R Z LT
T &IT X o THEAAHY 2 ATREME 2SR & e,

PMS i, fAANZEDSKE WHBHARALMED 95% 3 E LATW S EMEIh TS, &
[k~ O Tit, dZVERENIEETH 2 B 0 HLEER & BBINWIEE» O 5
M7 T 24T o 720 % DFER. HREABICHE: S BREIERICIZZE 2 H V| % DFERITH

R e ARG RN Z L8O R, T Hic, MEMOEIUC XY
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T2T%8H T 5 & #HOL2IC L 72, 5. HEMICHERNZBAEIEICEHY AvTnL
CEDREETHL, Ll AN, BILICSWREERED L, BIL LT RN

ZHFET HZ LIC XY FETIE RS BMICK 5 PMS Ol A[REICR 2 ¢ EZ b5,
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i

ARHFGE & ARG OIERUCER L, #IREIERE 2 2 158, CHifE2 B0 ¥ L 2 R
REF O AP BERSE AR, RBEFREAE, WIE AR, HREVA, A EREIcH
DXV EHCLET, £, 2 RADZ Y, ZWHH%2B Y £ L 2RRAERE. B
FIHE—fe4, Kath—ded, ailiddked, REEef o ez L 3,
IO, AREZETTHCHLVPEREL LTH VT2 REL TS T o2 R

SR X 0TI EL S L4,
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Intake of Food Items Containing Aspergillus oryzae (Amazake or Raw-

SHIOKOJI) Ameliorates Abdominal Discomfort Associated with Premenstrual

Syndrome

Most women menstruate almost every month from menarche, which
occurs during puberty, until menopause when menstruation ceases owing to an
age-related decline in estrogen levels. The average age of menarche in Japan is
12.3 years, and the average age of menopause is 50.5 years. The menstrual cycle
lasts approximately 28 days and is divided into the follicular phase, ovulation phase,
luteal phase, and menstruation. The follicular phase lasts from menstruation to
ovulation; the ovulation phase is the period when ovulation occurs; the luteal
phase follows ovulation; and menstruation is the final phase before the cycle
begins again. The menstrual cycle is typically irregular in the first years after

menarche, after which it becomes more predictable.

The menstrual cycle is the result of natural fluctuations in levels of female

sex hormones, namely estrogen and progesterone. The fluctuations in female



hormone levels during each menstrual cycle are known to cause psychological
symptoms such as irritability and anxiety, as well as physical symptoms such as
abdominal bloating and breast pain. The psychological and physical symptoms
that occur as a result of hormonal fluctuations during the menstrual cycle are
referred to as premenstrual syndrome (PMS). The American College of
Obstetrics and Gynecology (ACOG) has defined diagnostic criteria for PMS as
“one or more psychological and physical symptoms are observed within 5 days
before menstruation, the symptoms improve within 4 days after the start of
menstruation, and no recurrence of symptoms is observed until at least the 13th
day of the menstrual cycle.” According to this definition, the symptoms of PMS
begin during the luteal phase and end during menstruation. Women are
commonly affected both psychologically and physically by the menstrual cycle, and
menstruation may be associated with symptoms such as irritability, headache,
abdominal pain, difficulty with bowel movements, and drowsiness. It has been
reported that younger women, particularly women in their twenties, experience

more severe symptoms as a result of higher levels of active hormone secretion.

The ACOG further defines PMS as being characterized by “having one or



more emotional symptoms (depression, angry outbursts, irritability, anxiety,
confusion, social withdrawal) and physical symptoms (breast tenderness, bloating,
headache, swelling of the hands and feet) in the 5 days before menstruation for at
least three menstrual cycles in a row. Miyazawa et al. reported that the most
common symptoms associated with menstruation were gastrointestinal symptoms
such as abdominal discomfort, constipation, and diarrhea, which occurred in

81.6% of Japanese women.

In Experiment 1, we examined abdominal symptoms associated with the
menstrual cycle. Given the prevalence of abdominal symptoms associated with
menstruation and the concomitant effect on the quality of life of women who
menstruate, it is important to identify ways to improve these gastrointestinal
symptoms in the female population. In Experiment 2, we investigated whether
gastrointestinal symptoms could be improved through nutritional interventions,
as opposed to purely pharmaceutical interventions. It has recently been reported
that the glucosylceramide contained in Amazake, a popular beverage made from
fermented rice, improves bowel movements in mice and that the intake of

Amazake also improves constipation in humans. The beneficial effects of Amazake



on digestion have been attributed to Aspergillus oryzae, a fungus used in the
production of fermented foods in Japan since ancient times. These studies have
revealed that the intake of food items containing A. oryzae, such as Amazake,
improve the intestinal environment, thus aiding digestive processes. However, no
studies have examined its effects on abdominal symptoms associated with PMS.
In Experiment 2, we examined whether the ingestion of Amazake or Raw-
SHIOKOJI, both containing A. oryzae, would improve abdominal symptoms

associated with PMS.

Experiment 1: Changes in abdominal symptoms owing to the menstrual cycle

Previous studies have reported that abdominal symptoms are the most
common physical symptoms associated with PMS; however, to our knowledge,
there are no detailed reports. Therefore, we conducted this study to investigate
abdominal symptoms associated with the menstrual cycle. An observational study
was conducted from August 2016 to March 2018 and targeted 73 women in their
20s. The study period was 4 weeks. On the first day of the experiment, participants

completed a questionnaire regarding their menstrual cycle and bowel habits. In



addition, the body composition measurements of all the research participants were
performed.

Throughout the study period, participants recorded measures of
gastrointestinal functioning, such as the frequency of bowel movements,
perceived difficulty in passing stool, and stool shape. In addition, participants
recorded their daily food intake and monthly menstrual periods. Among 73
participants, 41 were excluded from the study and 32 were included and their
results were analyzed. According to the results of the questionnaire on menstrual
cycle and defecation, 90.6% of the participants did not report abnormal bowel
movements in the follicular or early luteal phases. Conversely, 50.1% of
participants reported abnormal bowel movement (either constipation or diarrhea)
in the late luteal phase and 62.6% reported abnormal bowel movements in the
menstrual phase. An analysis of the results regarding the frequency of bowel
movements, perceived difficulty in passing stool, and stool shape did not show
significant fluctuations in gastrointestinal symptoms in all participants. The study
group was divided into two groups: one with daily bowel movements (n=19) and
one without daily bowel movements (n=13). The analysis of the results comparing

the two groups showed that in the late luteal phase, the group without daily bowel



movements showed significantly harder stool than the group with daily bowel
movements (p < 0.05). In terms of perceived difficulty in passing stool, the group
without daily bowel movements showed significantly higher values than the group
with daily bowel movements (p < 0.05). In this study, stools tended to be hard in
the late luteal phase and looser in the menstrual phase. These symptoms were
more pronounced in the late luteal and menstrual phases. In a previous study of
the late luteal phase, it was reported that the secretion of progesterone, which
suppresses the contraction of the uterus, also suppresses the contraction of the
intestine and thus the movement of feces, resulting in constipation. The secretion
of progesterone decreases during the menstrual phase. A later study reported that
diarrhea with lower abdominal pain may occur owing to the increased secretion of
estrogens during the menstrual phase, resulting in the activation of intestinal
peristalsis. In the current study, the effect of female hormones was considered a

factor influencing gastrointestinal symptoms associated with the menstrual cycle.

Experiment 2: The effectiveness of food items containing A. oryzae (Amazake or
Raw-SHIOKOJI) in reducing gastrointestinal symptoms associated with the

menstrual cycle



In Experiment 1, abdominal discomfort associated with the menstrual
cycle was observed. In Experiment 2, we investigated whether the ingestion of
Amazake and Raw-SHIOKOJI containing A. oryzae would improve
gastrointestinal symptoms associated with PMS.

In this study, we examined healthy Japanese women in their 20s. The
sample size was determined to be 17 using a formula based on the power and
sample size calculation; hence, the target sample size was set to 51.

We considered that the effect of ingesting food items containing A. oryzae
on PMS may also occur owing to constituents in the normal diet of the participants.
Therefore, the study period was set to 28 days per phase, and the participants were
examined over three separate phases: before, during, and after the intake of
Amazake or Raw-SHIOKOJI (84 days in total). The menstrual cycle in each phase
was divided into four groups as follows: the period from the onset of menstruation
(day 1) to the end of menstruation was defined as the menstrual period, from the
end of menstruation to day 14 was defined as the follicular phase, days 15 to 21
were defined as the early luteal phase, and days 22 to 28 were defined as the late

luteal phase. The ingested food items were Amazake (125 mL per day) or Raw-



SHIOKOJI (7.5 g per day). Both these foods are commercially available products
from Company A. The participants selected either Amazake or Raw-SHIOKOJ]I
according to their preference and ingested the recommended amount of their
selected product every day throughout the second phase. During the study period,
the participants were prohibited from ingesting other food items containing A.
oryzae, apart from the normal components of their diet.

On the first day of the study period, the participants completed a
questionnaire regarding their daily bowel habits (number of bowel movements,
use of laxatives, perceived difficulty in passing stool, and stool shape) as well as
any changes in gastrointestinal symptoms (e.g., diarrhea and constipation) over
the previous menstrual cycles (Day 1 Questionnaire). The participants were
instructed to maintain a daily record of their food intake; bowel movements
(difficulty of bowel movement using the Constipation Assessment Scale, stool
characteristics using the Bristol stool scale, and number of bowel movements);
and menstruation (dates of onset and end of menstruation) throughout the study
period. After completing the study, the participants completed a self-administered
questionnaire to determine whether bowel movement discomfort associated with

menstruation was alleviated by the intake of food items containing A. oryzae



(Post-Completion Questionnaire). Four stool samples were collected in each
phase over the entire study period. The collected stool samples were immediately
stored at -80 ° C, and fecal bacterial content was quantified (Bifidobacterium
longum subs. longum, Enterobacteriaceae, and Clostridium perfringens). Fecal
pH and fecal water content were also assessed. In this study of 51 participants, 20
did not agree to continued intake, 8 did not fill in, 2 had irregular menstruation
during the intervention test, and 10 had a shortage of samples. The analysis was
performed on the remaining 11 participants. Among 11 participants, 6 were given
Amazake and 5 were given Raw-SHIOKO]JI. Menstrual abdominal discomfort in
women in their 20s was noted during the luteal and menstrual phases, with 8
participants (72.7%) experiencing abdominal discomfort during the luteal phase
and all participants experiencing abdominal discomfort during the menstrual
phase. In the luteal phase, diarrhea and constipation were observed in 36.4% of
the participants, and in the menstrual phase, 63.6% had diarrhea and 36.4% had
constipation. Ingestion of Amazake or Raw-SHIOKOJIimproved discomfort in 8
patients (72.7%). Analysis according to the menstrual cycle showed that
improvement in the Amazake-intake group was significant in the menstrual period,

and improvement in the Raw-SHIOKO]I-intake group was significant in the late



luteal phase. There was no significant difference in difficulty in passing stool, stool
shape, bowel movement frequency, and fecal water content between the Amazake-
intake group and the Raw-SHIOKOJI-intake group before, during, and after
intake during the menstrual cycle. Fecal pH changed to alkaline after ingestion
and became neutral (p < 0.05) in the early luteal phase of the Amazake-intake
group; however, there was no significant difference in fecal pH in the Raw-
SHIOKO/I-intake group. There was no significant difference in B. longum subsp.
longum and C. perfringens in the Amazake and Raw-SHIOKOJI-intake groups
before, during, and after intake during the menstrual cycle. In the Amazake-intake
group, Enterobacteriaceae was significantly reduced during the menstrual period
compared with that before intake (p < 0.05). There was no significant difference
in Enterobacteriaceac in the Raw-SHIOKO]I-intake group. After ingesting
Amazake or Raw-SHIOKOJI, improvement was observed in 8 patients (72.7%)
who reported abdominal discomfort associated with their menstrual cycles.
Particularly, these participants showed improvement in both the symptoms of
"constipation/stiff stool" and "diarrhea/loose stool." In previous studies,
improvement in constipation symptoms were observed. However, in this study,

no participants presented with constipation symptoms on a daily basis, but



improvement in abdominal discomfort associated with the menstrual cycle was
observed. Furthermore, both constipation and diarrhea symptoms improved. In
this study, no significant change was observed in the amount of B. longum subsp.
longum, which is a useful bacterium in feces. Therefore, this could be excluded as
a factor influencing the improvement of gastrointestinal symptoms as a result of
ingesting food items containing A. oryzae. However, the detection rate of C.
pertringens, which is considered a harmful bacterium, tended to decrease during
ingestion compared to that before ingestion in the Amazake-intake group. It is
suggested that the ingestion of Amazake or Raw-SHIOKOJI suppresses the
proliferation of C. perfringens and contributes to a reduction in abdominal
discomfort associated with the menstrual cycle.

Menstruating women are affected in various ways by the biological rhythm
of the menstrual cycle. A study of menstruation in Japanese women reported that
95% of Japanese women experienced PMS. In this study, we focused on
abdominal symptoms associated with PMS, and subjective indicators (diarrhea,
constipation, and perceived difficulty in passing stool) and objective indicators
(stool shape, bowel movement frequency, fecal pH, fecal water content, and

bacterial content) were analyzed. In both Experiments 1 and 2, abdominal



discomfort associated with the menstrual cycle showed significant fluctuations in
subjective indicators such as "diarrhea/constipation” and "bloating.” We found
that both Amazake and Raw-SHIOKOJI appeared to be effective in improving
subjective indicators of abdominal discomfort associated with the menstrual cycle.
Objective indicators such as bowel movement frequency, stool shape, and fecal
water content were offset by averaging, and no significant changes were observed.
However, individual differences were large. In some participants, bowel
movement frequency decreased, and some participants showed hard stools in the
late luteal phase. Some subjects not only improved their subjective symptoms by
ingesting Amazake and Raw-SHIOKOJI but also changed stool properties from
hard stool to normal stool. In addition, some participants showed an increase in

the number of bowel movements.

The discomfort associated with the menstrual cycle often resolves
spontaneously with the onset of menstruation. As these symptoms often improve
spontaneously with the end of the menstrual phase, women presenting with these
symptoms frequently do not seek intervention and tend to simply deal with the

symptoms associated with menstruation because these symptoms tend to reoccur



and resolve every month. It is reported that very few women seek treatment for
gastrointestinal symptoms associated with their menstrual cycle. Abdominal
discomfort associated with the menstrual cycle is often overlooked because it is
considered a part of women’s lives. However, a few studies have examined this
topic in healthy Japanese women. In Europe and the United States, it is reported
that many cases of PMS are owing to obesity. However, reported in Asia and some
parts of Europe, it is often due to a propensity of women to be thin and a tendency
to feel excessive cold. Symptoms of premenstrual syndrome vary depending on
factors such as regional differences, ethnicity, and lifestyle. In Japan, 5.4% of
women with PMS cannot maintain their normal social activities and abnormal
bowel movements during a woman'’s youth tend to exacerbate abnormal bowel
movements during menopause. Therefore, resolving the problem of
gastrointestinal symptoms associated with the menstrual cycle is one of the most

important challenges associated with PMS.

The results of this study show that ingestion of Amazake and Raw-
SHIOKO]I may reduce abdominal discomfort, especially abdominal discomfort

associated with the luteal phase and late menstrual cycle and may improve



menstruating women's health and quality of life. We recommend that women in
particular incorporate food items containing A. oryzae into their daily diet.
However, easy-to-ingest food items containing A. oryzae may be difficult to obtain.
We suggest that the further development of easy-to-ingest food items containing
A. oryzae has the potential to alleviate gastrointestinal symptoms of PMS on a

larger scale than the current study.



