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KnaSL GEHEREBLOTLS 2o TS, SEIOME T 7 & — VEALAZITHNA
BNE o220, KRNKSENRZ L RolzDTRHAVWNEEBEZ LN, £, ZAE
SEELHWEZSLS DI >TWVDHD, HRENSZVWE 7 A —LVEAETEHL 2
STEOTEBRWNEEZEZ LN,

T A= VEAEIT, =7 A= VIEFEAE T DGR M . SRR i 2 A RIS
BEWFER L I o2y, =7 A — VEEAE L MEIZ O W CTHRICHANA DO RE DT 2V K
HIZBWTHAELZREN 2N D, HILWHMRAE LTRHTZENTE R, =
7 A — VEA L MEOBEMEIZONTIE, FTREBIENBEKBLTVWLIEEZ LN
oo BELBRTHEEDNTRNSTLbODOBBEMY EIXT 7 A — VEAE TRVVER
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ZhoTo, TORENL, =27 A — VIEELEFIIRBEERENZ VWO, Kb <E
BT ArEERbLEZEL DN, LML, SEIOHFHETIIRKSEIZT 7 A —LE
EEDIEIMNE -T2z, A% O 7 A — VEALMTFIZET 2N ETZ & &
WIEF L 720,

RBRAE LY~ KEA Y 7 TR AABRE LEOEB ISV TiE, #E s 20
NEEIZPMS E KEA Y 7 TRy =7 A — )VOEBEHICONWT AR ZFEmL TW5D,
ED%, ZOT 7 F— )V RIIMENICE X, =7 F— il onTiE= s F— %
PEAETEDZ VA — NEAFEFEATE VW 7 A — VIEEAZTNEBY , HAR, FE,
BEREORGCOBEEEN S DI TIZ, =27 A — VEAEN 50% TH Y | £ O,
kB LA —Z FF U7 T, F30%s Wb Tng Y, &5 2, BARTIE, KT
BRENHDLTEBY, BRATHLEWATIE, =74 — N EZEATERI - TE
TW5 2 AEOFENIETIE. WBREOEHERIL 2.4 ThHY ., =7 F—LEE
RERERRBR CIX 50D AN 7 A —NEAE Tho7lcZ L L0 BERED 002 W H
MEieot, LnL, 24 BHZERARRICEDEREZLCTHD &7 F— L EAFITH
SEITHY, = A —NEAT 24 FRERRBROMEEL L LICHBILTVWDZ NS
WIZEMLLARFAE LT RIZR-TZEWVWZ D,

BRE A & PMS & OBEMEIC O W TRICHEMIZIZ, e s 27 e Cofinic kv
WWRZE T TRAHBRLED THEZE IS R 2 EBRHREINTWD, Iifall L%
FEHOMTIX, ZENR ROV E OWRE LAY TIL, IR L0 b BRI 2K
T B R E®RERHD Y, 2L, BERBICEEEZ TR T e S AT O
HRSFKIERASL 7 e X A7 0 Il DA N T VA — A ZREROBONEEL TN D
EHELEMENH DR P AEIOREREOMKR CIE, HR, Mok, BRURII0
WA OBMIIEAEB OGP E o7, BXAONDEA L LTE, #ERE O 5@k
WMICEDA MLV ALEBAERICEBL WD ARENSEZ N, & ITHEBRIC A
LD EENFICRKEREMITZRL, TEREN —ETH Y | REFLER EORFHIC
TONTZEFEICEBWT, BAERICRKRERELMZ LT Z LIRS T-O TR WD
EEZLNT,

BEEGKICIDOMETIE, =Z 7 A —NEAF T A — VI EELEFICHIT, 7
AV EF V= VOEBRENARIEWVWEWIRERNGEONTZ, BT A i, 23—
E— RO 2O0NRBEMLEEBIRTH S, /-, 2—b—KE LB S
T 7 A AAXE R K IR SO R TEMRI E LTHERESA TV 5,
A= 3 EIILODETHIXTNORNEZNG T2 LEEbNTEY, $RORILE
WIKRTT 5, =74 — VIEAEAFT, KO THEENAONTZZ &1T, =7 & — VEE
FIIBREMYENZ VAL WD EEZLND, =7 A= NVIEELEZENREVEROD G
DEFLERNH Y | KoENZ 7 A — VI FEELEETIL, M RolEZEZIbND,

HAMIC L 2 MEMEDT — % Tk, =7 A — VEAFEIX, =7 4 —VIEEAICH
RTMIFFNAEICENE WO IRRI GO, -7 v —b - /R EITE 7 4 —
JVEEAZ O IR EVEB N 2 ST, ST AERRNICIELS AT D MEMEITTHE T, fHa
DOFfER L 7B E U THE L CRAOAEBRZIER Z 33 2528, Frlodi,
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A, BEMRORBICEERERZRL LTS, =7 4 —/VEARE L MIEH O
BRI OW T ORITHIIEIL R, BYEDHIE L LT CRP 20 L7edy, =7 F— L
PEAEH 14 (50 5%fR) 2% 0.6 mg/dL L WHFRERTHY | IgG ITAERENRNT &2
b, T A NVEERBICIHIEETIT RV EREBINT,

WEA . IBNMENFE 2 ORBORIECHER BT L Z RN Z oI L0 #E
SNTWD, Bk 23 FITHENME DL PEET DRA T 7 F o a Y R LANV=F D
RFED PN OMERZ B ED VI MBS, OHEES, BIREl e LI
LERB S DO TRV NESbR TS ¥, Fio, BRFESCEME, EWE, K5
MAREZHEELTNDE LW IBRB/ME SN TND M SEOFER T, 24 B
WMERICE D= A —NVEAF I 7 A —VIHEEAZF LY, =7 4 —NVEAFHOES
N, BFEEAFIRZVWEODEWMEB ZRLTWS, 74— VIEIKRTA T TRD—
HMTHHAABA U OLIBNMEICE > THEASIND, =7 F—NVEABENIENICA
BLTWEELThH, RKEZERL TWRITWEZ 7 F— VT EASRRY, £, =
JA—VEAFIZONWTH, BNREIZIA ML ARLEFEREICL - TEDLLED, =
I A= NVEEEND RS o TV EAEELEZEZ LN D T, BREEEAFEEISIZ O

TEZ I A= NPEEED TN 7 A —NVIEAF LIV b AREICEHWVEHM ZR LT, *
7o, BNMEOZHEETIE, =27 A VEAFO TN 7 A — VIEFEAT LV L SRR
MRFEIZEP>T, 7y MR LTOMIETH L2, miED T v FTIEENEE
DEFEENE LS oo TV E WO RN H Y /2, @IMED T v b TIXEEEE B
WL, BAEM LI BREHD 2D, HBNREOZEESCEEEIZ D B
JERNRERHHOTIXRnhEEZLND Y, E@F%Ti T A — VEAET
PEBR I I IUHE A S BAICAR WA R & Ae o 7o, MEITIXIBNEREE O ZERES,
FRENIE CHL2BBR AL TVWD 2 EMB X b, £, IBD B3 RIETEG KA
inflammatory bowel disease (IBD) TIIHNMEZEDO ZEMEOKR TRE D LI, -
Firmicutes POV H 38O H AL, Firmicutes P& TN 57 0 A MY U0 AJEME T
BTG 2 PEAE UHIAPE T MR 235835 Y, =7 & — Ve AR X EE B PE A B S 2N <
ZERRMIER RN LD, =7 A — VEAS | NEREOEE MEOMERF WIRE T 5
JEABE 2 I B L, 2RO OBNERIZIIEERDNDS TN 2 ENRBEZILN
77

Tz D #h 2 1E H HEE L CERELMEREIMLTEB Y, 2RIV < LD PMS
K&Eﬁmiof%fwéo%@$f%\%K%%E%@%K%%#éﬁﬁ@%%m
HH LRI DR, EOTORMEORERIL, ELECHERRERIRE 2D £
SOLMORBEZEMNKE L THEIBERIZCORND EE XD,
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5. fEim

T A VFEEFEOMBNGE., BKKTEDREW LXKy, BT B =v
DERB DN & EBEER S DA REEN S D, LRI, IHE 9 ) 23K <
RDEENIARFOMETH D, FICT 7 A — VEAT, BNMEROBBRELERS S
REFEENERICE N END, BNREOEEEOMR, EE#E 2 ST %
ZEMRIEBINT,
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6. HEE
AFFEDOZEIT L, FAim L EET D ETELLOERICTRE, ZhhaESEL
oo ZOHEMEY TEHHE L FFET,

FORERRMERZERFERE EREREZTFEROANET 2R, HRERRERE
H M SLAT Bk N E SR B RO R v X — A EBr R R e . SRR R
REERT  FERREZE ERRRARUERR MERAFRECEIRETDIE VBT 2
Wb, BRI EEVWEES L E I, MEaREXATWEEEELE, 221,
B L a B LIFEd, £z, %ﬁ;ﬁ@%m&%ﬁﬁ¢%ﬁé ZDOTHELEIHEED
To12 & 0 RHRZE M QRGN &3 2 RO 2 K TWie 2 & £ L, D& DAL
B L LT ET,

AWFFEICBE L, =7 A — VICBET 2 Mk, HFHRE ORI OZXITICHTZ 0 REW )
ZIHEF L KREHERASHEERER ST OERICLOLEHFOREZELE

—j—o
BRlZ, S ATBOE NESLR A R R ER o X — OB OB FICE#H V- L F
—j—o

SHIT, BRI 2 —2ADETADER, FXOERICITARZR IS LTHZ S
AEERV DL bDOICLTWEREEE L, RSEHP L ET 4, RHREREREKR
FRPEFEFBEEOEFERIZIT, WO TG N2 & REBHMEEICRY £ LT,

EEEOBNRZN 7200, ROMFRITFAGH L E TITIEEL oo & v E T,
HERCTRGEH L T ET,

B RE BULERRERFZRZERE REERZAIIER O B W oI 2
LA O 2 & BRI~ D EROEZ 52 T EED ﬂuﬁ_%%%xit_&
COEVEHHB L ETES, LT, ZOMBEFESHHHPICT Lo B o RKE)7223E
BRICESHOERHFELET,
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8. KFE
#1 HWEBREOEFICOWT (HFi, K. KE., BMI, HFKIEEI L)L)

X.53 i R (em)  KHE (kg) BMI FREE L~ v
2 (n=20) 32. 4 157.6 53.3 21.5 2.4
20 f (n=2) 26. 6 157.3 54.8 22. 1 2.6
30 f (n=12) 33. 4 157.9 50. 4 20. 2 2.5
40 1% (n=4) 45. 4 156.9 59.5 24. 2 1.8
50 f (n=2) 50. 0 160.5 46. 0 17.9 1.6

E 134 TH ¥ E
HIKEH L~ 1 BHLY Oz x L —HEEZ 1 B2 OLBENAHETEH -

TR
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F2a ARG A7 380 L 7= A% (n=20)

MDQ B 7 2V — H g il H g
Ko ir 17 16
575 Tr 16 19
7 TE H SR 15 13
£ 9 11
ITEYO AL 13 16
B AL R O 5 4 7
JBEAF O = 3 2
il 3 2
ZOfth (£~ D b 7) 6 3

#F2b 24WEMEBERABRICL A=V A —NFEAE, =7 F— NI EFELEFD LD
el - A% B 2 3 7 A L 7= AE (n=20)

H & wi H g
MDQ 17 =2 U —
7 F—) T F—) 7 F—I) T F—)
PEAE IEREAHE FEAEE HEAHE
Koy iRl 7 10 6 10
I A 7 9 7 12
o E WG 5 10 3 10
g 2 7 4 12
T8 o &1k 4 9 5 11
EREET YOS 2 2 3 4
BAE O & 1 2 0 2
1l 2 1 1 1
Z O fth,
3 3 2 1

(&Y D4 Ir)
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#3 2UBEMEBRABRICL DT 7 A — VEAE L IEELE L OLE—Inbody &

T E A D EL i (n=20)
HAH T F—IVEEE T A VIEEAE p

Inbody
AH AR PN (L) 11.15 + 1.17 10.73 =+ 1.03  0.013%
Al f A4 e (L) 17.83 + 2.08 17.18 =+ 1.67 0.026%
T i< E & (kg) 7.71 £ 0.89 7.42 *+ 0.73  0.024%
B & (kg) 2.81 = 0.34 2.68 =+ 0.21  0.005%
BN & (kg) 15.23 + 3.83 17.01 =+ 10.12  0.110
K5y & (L) 28.98 + 3.24  27.92 =+ 2.67 0.020%
i N & (kg) 37.16 =+ 4.2 35.8 + 3.44  0.022%
brAE G & (kg) 39.5 £ 4.46  38.03 =+ 3.58 0.018%
A (kg) 54.73 =+ 6.5 55.04 + 12.65 0.836
TG G 22 (%) 27.57 += 5.25  29.23 =+ 8.14  0.102
HEEBRE N == (%) 145.02 =+ 41.48 156.54 =+  94.25  0.277
7 2R (%) 0.39 = 0.01 0.38 =+ 0.01  0.722

FE
)& P (em) 31.16 = 1.46  31.41 =+ 3.99  0.571
J [ (cm) 84.05 = 4.09 83.64 =+ 8.39  0.668
JE DH (cm) 73.5 +  4.76  74.47 +  10.95  0.430
t v 7 (cm) 91.44 =+ 3.93 91.59 =+ 7.88  0.871
45 g JE [ & (em) 27.56 + 1.78 27.4 =+ 3.8 0.709
2 g JE [ & (em) 27.44 + 1.78  27.31 =+ 3.89  0.767
R RS JE B (cm) 49.82 + 2.98  49.86 =+ 4.9 0.950
P2 R BREB JE P & (em) 49.57 =+ 3 49.61 =+ 4.79  0.949
IV HES] (B &) ME (nmHg)  108.59 =+ 8.36 117.27 =+  12.59  0.001%
P 1 (e A5G 1 J+= (mmHg) 70.95 + 5.03 77.69 *  10.77 <0.0001%

ikt (487 43) 71.45 + 12.01  74.27 =+ 9.27  0.333

fEix, ) E AR R 2=

% PX0. 05



Fda EBRE O 24 FEMIRF A YV 7 TR PR (mg) (n=20)

HH P2 1 HE R 72
T F—) 0. 37 + 1. 60
A XA 4.51 + 5. 60
TV TA v 1.02 + 1. 30
P AT A v 1.73 + 1.75

BT, P E £ AR Ve 22

#adb KREAMRL 24 RMERICB T D7 I — VEAE, FELEEDAL Y T TR
I JE bz (n=20)

24 WFRE] & PRI EE (e M)

T A= VEEE T A — VIEEAE

(n=7) (n=13)

T A=) 2.7 + 4.5 N.D,
HAEBA v 4.3 + 3.6 11.6 + 12.3
TVTA 0.8 + 0.8 2.4 + 2.9
TFm AT A 1.9 + 1.3 4.2 + 4.7

{[ENESSERK < Ranp Z LT Pz
N.D. B FERELTE

# 4c KEAMBOMEBEIRICBIT AT 7 A — VEEE FEFEAEAFZFDA Y 7 TR

g (n= )
REAMIZEDEERPIRE (M)
T A — VEAE T A= VIEPEAE
(n=10) (n=10)
T 7 A=) 43.6 + 50.3 0.1 + 0.1
A XA 70.0 + 57.3 109.3 + 76.1
TV TA 12.2 + 4.7 11.2 + 8.8
P AT A v 41.3 * 41.1 62.2 * 44.1

{[ENESS K- Rang 21 TRz



5 HARHICRITD 24 Wi E IR CO A4 — )V EEAFE « FEpE A O IR AR A DO FE R

(n=20)
HH TUA—VEAE T A — VIR P

wreuie mg/dL 0.73 + 0.21 0.71 + 0.28 0.299
AST u/L 17.75 + 3.4 18.13 + 4.85 0.502
ALT u/L 14.25 + 3.77 13.88 + 6.1 0.666
ALP u/L 175.75 + 3.77 174.25 =+ 28.55 0.298
LDH u/L 168.75 + 10.72 168.25 =+ 17.85 0.709
y -GTP u/L 14.25 + 2.63 16.13 + 4.55 0.763
CKP u/L 98 + 23.04 75.5 + 23.34 0.984
e A g/dL 7.2 £ 0.12 7.5 + 0.39 0.623
A/G 1.6 =+ 0.16 1.58 + 0.16 0.104
JLTF = mg/dL 0.6 =+ 0.08 0.66 =+ 0.12 0.919
JRFEE R mg/dL 13.5 = 0.98 11.76 =+ 3.73 0.704
FRIT A mEq/L 140.5 =+ 0.58 140 =+ 0.93 0.887
Ja— )L mEq/L 105.25 + 1.5 103.5 + 1.31 0.080
T I mg/dL 9.25 + 0.24 9.3 + 0.4 0.203
1 375 8% ug/dL 88 + 52.64 68.5 + 30.3 0.920
175 & ng/dL 94.75 + 6.24 105.13 =+ 5.96 0.040%
ALB g/dL 4.45 + 0.13 456 + 0.31 0.140
CRP mg/dL 0.24 + 0.38 0.2 *+ 0.0l 0.082
IgA mg/dL 211.25 + 51.01 215.5 + 77.63 0.601
IgG mg/dL 1188.5 =+ 222.95  1215.13 =+ 93.73 0.668
£ 1 B /L 5975 =+ 550 5775 =+ 483.29 0.101
77 1L B X10'/ n L 467.25 =+ 28.77 448.5 + 34.83 0.976
~NEZ Ty g/dL 12.7 + 1.22 12.8 + 1.16 0.127
SRV INA % 40.73 =+ 2.48 40.8 =+ 2.39 0.115
MCV fLL 87.5 + 6.14 91.13 =+ 5.03 0.264
MCH pg 27.23 =+ 2.97 28,71 + 1.85 0.293
i/ B Kk X10"/ L 31.03 =+ 4.21 25.99 + 3.07 0.110
TIRATEY  pg/ml 214.75 + 92.35 254.25 =+ 110.02 0.442
FuYxAFur  pg/mL 458 + 8.48 6.45 =+ 8.24 0.964
PTH-A> %7k pg/mL 62.5 + 39.91 44.13 =+ 11.15 0.548
LI =)L mg/dL 2.25 + 0.19 2.46 =+ 0.57 0.444
7 a— A mg/dL 83.5 + 11.09 84.25 =+ 7.46 0.339




HH TIA— VA ToF— VA P
v 43 B2 mg/dL 14.83 £ 1.96 15.29 £ 2.99 0.143
43I B12 pg/mL 500.25 £ 188.6 486.88 =+ 110.13 0.926
BEWR ng/mL 6.73 = 0.66 6.53 *= 0.96 0.108
iR 7as ng/mL 84.75 =+ 8.96 75 £ 9.32 0.499
IgE [U/mL 43 =+ 51.87 118.625 =+ 123.31 0.200
a)LF Y — )L ng/dL 9.53 £ 4.42 12.49 £ 4.37 0.509
43I C ng/dL 12 = 2.33 12.11 £ 2.06 0.283
T ATV A —/L  pg/mL 159.5 £ 127.47 102.88 =+ 77.15 0.803
v 43I Bl ug/dL 3.93 = 0.15 3.95 = 0.32 0.231
JxF ng/mL 13.03 £ 10.54 34.34 £ 49.43 0.840

([N ES S [Ny R T2
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#£6 24WEERARICL D =V A—NFEAE, 27 F—VIEELEED
1HOAEFEEBREICOWT (n=20)

HH T A —VELEE I A VIEEAEE P

TR L F— fca 1707 + 792 1699 =+ 520 0.120

Kor g 776 =+ 280 1279 + 607 0. 020%

T AELE g 65.83 +  31.24 52,99 =+ 15.13  0.210
7 X BERE AR

) g 46.48 =+  19.99 35.68 =+ 17.91  0.110
=¥ g

HE & g 69.84 +  40.42 54.86 =+ 23.86 0.130
TG 4 & g 55.09 +  29.11 46.78 =+ 19.41  0.120
i) F0 i 1 e g 17.69 +  10.53 16.28 =+ 6.11 0.120
— A A~ el Fn i 1 e g 22.71 +  12.88 18.4 =+ 8.3 0.110
At A~ B Fi i A 2 g 12.21 =+ 5.37  10.01 =+ 6.66 0.420

aL AT Ha—/)b mg 332 =+ 5194 216 =+ 132 0.130

R KAL) g 194 =+ 93 220 =+ 48 0.130
FIH AT R KAL)

N g 135.5 +  66.25 155.78 =+ 57.86  0.450
(HipE Y &)

B Wk e g 10.33 =+ 4.26 10.18 =+ 5.44 0.180
IR M £ Wk e g 2.78 =+ 1.4 2.89 =+ 1.48 0.450
TRV A Wk g 7.34 =+ 30. 3 6.3 =+ 2.58 0.230

IR 55 g 11.82 =+ 3.87  13.97 =+ 6.28 0.130

T U DA mg 2855 =+ 1041 3595 + 2141  0.130

VRN mg 1768 =+ 824 1776+ 686 0.110

I T A mg 300 =+ 143 442 =+ 248 0.110

~ TR A mg 161 =+ 69 182 + 103 0.200

VS mg 703 =+ 262 692 =+ 222 0.440

7S mg 6.5 =+ 2. 54 5.37 =+ 2.55 0.310

i $1 mg 6.8 =+ 3.19 5.35 =+ 2.01 0.180

i mg 0.8 =+ 0.38 0.84 =+ 0.26 0.230

~ U H mg 1.97 + 0.8 2.61 =+ 1.14 0.110

ERyE= ug 396 =+ 892 1047 + 1867  0.160

R g 59.42 +  29.66 47.9 =+ 25.72  0.110

VA=A ug 5.08 =+ 4.75 5.28 =+ 4.92 0.180

T 7T ug 77.3 +  38.61 136.16 =+ 101.4 0.150




HH T A—)VELEE A —NVIEEEE P
L= ug 170 =+ 114 104 =+ 70 0.120
a-HwaF ng 320 + 578 790 + 1073 0.380
B-hwaF ng 2143 =+ 1975 2332 + 3257 0.240
B=27 V7T hXH o F U ug 101 =+ 227 23 =+ 16 0.140
B-HrmT & ug 2414 =+ 2232 1683 =+ 1776 0.390
LF ) — U iEME Y & ug 3714 + 171 246 =+ 185 0.260
X I0D ng 1.64 =+ 1.62 2.75 + 5.64 0.280
a-ha7zm—/L mg 7.2 *+ 3.82 5.47 + 2.82 0.423
B-Fa 7 xm—)b mg 0.38 =+ 0.15 0.44 =+ 0.34 0.293
y-hazzwm—/ mg  10.29 =+ 5.09 8.5 =+ 6.9 0.113
S-hazxzm—L mg 1.99 =+ 1.09 3.11 =+ 3.28 0.483
EX UK ng 164 =+ 86 166 =+ 195  0.242
v 4 3 Bl mg 0.74 =+ 0.35 0.9 =+ 0.6 0.150
B X3 B2 mg 0.84 =+ 0.32 .11 =+ 0.47 0.150
FAT v mg 11.38 + 4. 68 9.71 =+ 4.45 0.180
FATVUNE mg  22.08 + 8.38 18.05 =+ 7.95 0.314
v X 3 B6 mg 0.91 =+ 0.41 0.72 =+ 0.41 0.251
v X 3 Bl2 ng 1.93 + 0.9 3.92 =+ 5.66  0.479
e ng 217 =+ 93 196 + 86 0.494
Ry NT R mg 4.5 =+ 1.33 4.19 =+ 1.43  0.490
AT ng 21.95 +  10.71 24.38 =+ 10.48 0.120
X IvC mg 71.19 +  43.11 88.75 +  149.89 0.152
BN & g 7.26 *+ 2. 68 8.82 =+ 5.49  0.150
TSN g 95.92 +  55.55 113.39 =+ 48.26 0.378
SE O bE g 6.05 =+ 4,54 6.03 =+ 4.4 0.247
LS g 5.82 =+ 4. 86 6.35 =+ 5.08 0.341
W7 h—A g 0.11 =+ 0.31 0.28 =+ 0.62 0.190
L kb g 13.26 =+ 9.93 14.49 =+ 14.4  0.466
F A RE g 1.39 =+ 1.24 0.92 =+ 0.99 0.187
FLbE g 2.2 =+ 3.2 2.3 =+ 2.68 0.150
KLonm— 2% g 0.17 =+ 0.21 0.14 =+ 0.17 0.282
VILE h—L g 0.1 =+ 0.19 0.69 =+ 1.62 0.438
<~ =h— g 0.16 =+ 0. 24 0.05 =+ 0.09 0.345
7L a—)L g 1.28 =+ 3.17 3.84 =+ 7.75 0.396




HH T F—NVPEARE A= VIR P

e A A g 0.11 =+ 0.1 0.09 =+ 0.14 0.048%
FAE T I g 0 =+ 0 0.01 =+ 0.01 0.185
N7 A g 0.02 =+ 0. 04 0.09 =+ 0.09 0.037x
Ho= g 0.02 =+ 0. 06 0.3 =+ 0.33 0.033%
R 7=/ —b g 0 =+ 0 0.02 =+ 0.04 0.185
T e g 0.11 =+ 0.12 0.16 =+ 0.27 0.254
AR g 0.67 =+ 0.81 0.48 =+ 0.64 0.153
AT A mg 2273 =+ 965 1774 + 919 0.112
= G mg 4078 + 1746 3198 + 1634 0.116
Uy mg 3468 =+ 1712 2432 + 1462 0.094
AFF = mg 1215 =+ 568 889 =+ 473 0.100
VAF mg 810 =+ 327 678 =+ 320 0.194
G R A mg 2022 =+ 876 1563 =+ 766  0.126
T VT = mg 2406 =+ 961 1943 + 968 0.113
Fa mg 1885 =+ 761 1480 =+ 747 0.116
HEBET I B AEF mg 4305 =+ 1711 3435 + 1720  0.115
2L F = mg 2130 =+ 934 1570 =+ 845  0.085
N T 77 mg 636 =+ 256 497 =+ 251 0.099
AN mg 2654 =+ 1095 2113 + 1071 0.143
EAFU mg 1674 =+ 812 1145 =+ 599  0.052
TIX= mg 3288 =+ 1477 2415 + 1431  0.056
T = mg 2730 =+ 1339 1958 =+ 1116  0.093
T AT X R mg 4790 =+ 1864 3580 + 2035 0.077
TR R mg 10813 + 4750 8940 =+ 4309 0.128
7Y mg 2749 =+ 1588 1908 =+ 1112 0.151
A=A mg 3401 =+ 1620 2804 + 1328  0.191
yaal AN mg 2514 =+ 970 1990 =+ 995 0. 086
[ = =B % mg 371 =+ 458 112 + 132 0.092
7 X B G R mg 53801 + 23167 41419 =+ 20763  0.098




HH T A= VEAE A — VIERELEE P
e 15 B s g 52.62 =+ 27.81 44.73 =+ 18.55 0.123
il ¥ A B s g 17.67 = 10.53 16.28 =+ 6.11 0.123
— i A~ fia A0 g A e g 22.71 =+ 12.88 18.4 =+ 8.3 0.101
S A= B Fo A 5 R g 12.21 =+ 5.37  10.01 =+ 6.66 0.411
n-3 % Z A A~ & Fnfg B
. g 1.6 =+ 0. 96 1.37 =+ 1.01 0.364
[
n-6 % Z i A~ &2 Fnfg B
. g 10.6 =+ 4.53 8.63 =+ 5.82 0.422
[
n-61Y /7 —/LfE(18:2) mg 10305 =+ 4466 8429 =+ 5780 0.418
a -V /L fE(18:3) mg 1390 =+ 853 1038 =+ 885 0.239
vy - U /L (18:3) mg 0.07 =+ 0.13 1.1 =+ 2.46  0.219
n-3 A za%srhrogx
. mg 5.09 =+ 8. 27 9.46 =+ 22.15 0.192
Bz (20:4)
n6 7 7 % K &

mg 157 =+ 102 100 =+ 54 0.319
(20:4)
n-3 4 a2z
. mg 41.4 =+  86.05 110.99 =+ 228.01 0.256
Bz (20:5)
n3 ~roA apNoH

. mg 0.13 =+ 0.27 0.24 =+ 0.69 0.292

T PR (21:5)
Fatr=822:2) ng 0.1 =+ 0.32 0.02 =+ 0.07 0.118
n6 Nats s ho7x=
. mg 19.42 =+ 16. 22 9.4 =+ 7.62 0.455
i (22:4)
N3 A AL HxT
. mg 29.93 =+  33.71 30.87 =+ 54.56  0.390
i (22:5)
n-6 RFaf~Nryxy
. mg 1.81 =+ 2.95 1.49 =+ 3.1 0.352
i (22:5)
n-3 Rat~FHx

mg 129 =+ 197 174 =+ 279 0.378

fiz (22:6)
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F7 UWMERRBRICBITLIZZ VA —VFEAE, =7 F— VIEFELEED
15 PR A B #E B0 A o il (n=20)

H H T A —NVEEE U A — VIEREET P
%M (Shannon Index) 5.94+0.73 5.67+0.73 0.081
v R AEES 1.41+1. 47 2.55+1.47 0. 245
FLEE A E A 0.05+0.11 0.20+0. 11 0. 443
i I pE AR T BN & 12.20+5. 57 11.60+5. 57 0. 048%
T A= VEAREEE 0.03+0.05 0.08+0.05 0. 426
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Survey of the relationship between soy beans isoflavone metabolite, equol, and the changes in
physical condition associated with the menstrual cycle of premenopausal nurses.

Takuya Shiomi

Division of Infection Prevention and Control, Tokyo Healthcare University

Postgraduate School Faculty of Heaithcare, Department of Healthcare

BACKGROUD

Premenstrual syndrome (PMS) is a factor that hinders the social advancement of women. Soy
isoflavones, which exhibit both estrogen and antiestrogen effects, can be metabolized by the
gut flora into equol, a metabolite that has been attracting attention. The potential of gut flora
has become recognized for its association with lifestyle-related diseases and intestinal

immunity.

OBJECTIVE
We investigated the relationship between premenstrual syndrome and diet in female nurses

and further investigated the relationship with soy isoflavone metabolite equol .

METHODS

The subjects of the survey were premenstrual female nurses.

The survey period was a tri-sexual cycle from the start of the first menstruation to before the
start of the fourth menstruation. The Survey items were baseline characteristics, menstrual
symptoms, physical measurements, urine, blood, taste, dietary content, and gut flora. There
were 58 survey cooperation applicants, 20 nurses who completed all the survey inspection items,
were included in the analysis. Regarding equol production capacity, nonproducers were defined
as those who did not show production capacity based on the equol:daidzein ratio in the
voluntary urine test and those with urine equol concentration <0.054 uM in the 24-hour urine
collection test. Microsoft Excel was used for the analysis, P-value of two-sided analyses with

<0.05 considered significant with<0.1 considered tendency.

RESULTS
The rate of increase in the menstrual symptom survey scores from the post- to pre-menstruation

29 ¢

period to during menstruation tended to be greater for “water retention,” “negative emotions,”
“control,” and “food preference.” Physical measurements showed that, compared with equol
nonproducers, equol producers had significantly greater intracellular fluid (P=0.013), protein
mass (P=0.024), bone mass (P=0.005), water content (P=0.020), muscle mass (P=0.022), and
lean body mass (P=0.018). On the other hand, equol producers had significantly lower systolic

blood pressure (P=0.001) and diastolic blood pressure (P=0.0001). Regarding equol production



capacity, the voluntary urine test showed that half of the participants had such capacity, and
24-hour urine collection examining equol elimination showed that 7 of 20 participants had
detectable equol levels. Blood tests showed that equol producers tended to have a higher serum
chloride level (P=0.080) and higher platelet count (P=0.110), but they had significantly lower
serum copper levels (P=0.040). Immunoglobulins were not significantly different between
equol producers and nonproducers. The results of the taste test were analyzed by menstrual
cycle, and the thresholds for taste, saltiness, and sourness were lower in the luteal phase than
in the follicular phase, showing a tendency to taste more easily at a low concentration in the
luteal phase. Meal records showed that equol producers had a significantly lower intake of
water (P=0.020), caffeine (P=0.037), and tannin (P=0.033) and tended to have a lower
(P=0.0426), though not significantly, percentage of equol-producing bacteria in gut flora.
However, the percentage of butyric acid-producing bacteria in gut flora and variation of gut

flora were significantly greater in equol producers than in equol nonproducers (P=0.048).

CONCLUSION

The high intracellular fluid and water content in equol producers may be associated with a low
intake of water, caffeine, and tannin. This is also the first report from Japan that demonstrates
that systolic and diastolic blood pressures tend to be low in equol producers. Furthermore,
equol production appears to be involved in processes such as maintaining homeostasis of the
intestinal environment and preventing infections, due to the significantly greater percentage of

butyric acid-producing bacteria in gut flora and variation of gut flora.
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