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Recent insights on alteration of gut microbiota and the influence of exercise on it
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Abstract
Exercise is a useful tool for prevention of several metabolic disorders (obesity, diabetes, fatty liver, heart disease, etc.).
Recently, it has been indicated that gut microbiota is associated with these disorders, and it might lead to improvement
of the intestinal environment. Can exercise induce a preventive effect in metabolic disorders through the changes in gut
microbiota? Although the studies about the alteration of gut microbiota with exercise have just started, at least, recent

studies report that exercise has an influence on gut microbiota.
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1. (FUBHIC

v MG O T RHI1.5ke, 7 ORBIREBERELL b, 2 083k & Z1000EMLL L& & X p. W, 25 Lz [,
HHENIZDAI 2 =T 4 —DORFRE LTO [HNMES:] OZR, BEORIEEEDO AL 63, it OREBERITHER
IZF TGS A RS IR SN B KO Ik 5728, F LT, BF E2ans, EHLBNMESE OBIRICOVWTE LS
SWEPBAIND KT E-TERLY, ZOWRICE, FIBHli(A /~—v g vickaeZankentibhs. T4
bHH, HEUWHESE BT 2 KRS — 7 v ZEA B U 22N O 27 7 AT, 5123707 4 — AT £
8 Ra— AR OIGRIE MD B Z LT, NAFA Y Tr—2T 4 7 AW o 7 F — 2 OEBABENTTRE L 225 T & 7=,
ARTIE, EFEOBAMEIIZEOMEL &, EORPRIAS 212k 5 Th A 5 Hsl) & AR & OBIRIZOWT, BLERE
DWFFHR L ZOWLEET 5.

2. BREEEANDE
AN B 2, PR XU Jo & O UM DM TR O fl, B+ DJE 2 B S BOE O W CRSEL & h, 2 DRIEIE 1 X 10™ (100
Jufiil) T, & b oML DESIZE V. ZORIIE, KIBONEY, TabbEMOR50%% DB E XN T35,
KENIHTIE, 200826 5FMo7uey s bl Ceb~vAfr7ubr—47aY 22 b (HMP: Human Microbiome
Project) # 24— bt &, b b &IWETIMEEMD (D0, SWE S, 1B, EREO 5 @& 3500) A MIHIZH
D#lAZZ. 33— 9 STHEBEEIZ, MetaHIT (Metagenomics of the Human Intestinal Tract) 2 ¥V —¥ 7 A2k %k b
PRI 4 & 7 7 S RETVER &, & 3122 OBSUINatureslc AR & T 3™



%72, 201341213, New England Journal of MedicinelZ#MBEDMZEBIRA WS SNz, §hbB, T ¥ X DKellerb D
7eF — 2% 1%, PUERRARRIC X BRRP RSNk - =B RBE I LT, EHOIE 2N 2 2 & T, B
D TREDREIRIZR SNz DD, ZDH JELBHNRPB[ONIZLaMELZDTHS. 612, REFZA LY, =
YF 2y VRAKRHETE, 7 L 22 R ORIHERIC & 3RS ROMRE A E - T 319 HRATERGYE
WO T L — 2 2)L— & U TOREMMAREFLN (fecal microbiota transplantation: FMT) &, 55 & Gl & IR A ) N —
YavD—DLEILNS.

JHENME R OB RL, O 2T CIREMBICES A o7z HofiZid, HWEOALFILLS 5VORHFETH->TE,
MEATI TR A TV DA S 028, Vijay-Kumar b (2010) 1, A0 R OKREIZE, BNMIEHRO BHIC & 2 BG9ED
REMEA & B Z & & Science ABIZHWE L7z, M5, HIZEWEMILT 2 TolllkZ A A5 (Toll-like receptor 5: TLR5) D
ETREYT 2T, BERETH-> TEMMEEFIEL, THRIBNMEHROZIHR T 2L LTnD. ZOME AR
v 243, HECIA, BRPREIRIE, BHFE Bk 2R v s vy Fu—-aRk0fEkE 245, $2EE~YY
222D~ ZDHM AT 5 &, FROA 2 RK) 92 Y Fa—RRELTLE) EVIRREFHEL TS, FiT
TS, BN O N & > TIIE T X 5 & 2 BROWEN 2 S TE 2. Gordond (2005)% OWfF%EF — 4
IZkAUR, O ANZR O AR Tphylum (F9) O L~ CTRAMIETEIZE A & 5 & LT, Firmicules/Bacleroideles
DEG (F/B ratio) 2L A->T05Z L& W& L7 Armougom® (2009) ) &, MEili# (BMI=47.09) TIf, f¥#
(BMI=20.68) ®{EfIEEE (BMI=12.73) & i L TBacteroidetesh’H 6 712282 L 2 HifE L, MISEWEHIA TKE
D Lactobacillus#H LT3 Z L ERL TN 5.,

NEE T, WD 44 b Y vy oY 3 YRR 2D I ON#ER (Endotoxin) LA L4252 & T, MEIEOJAER
EnslERI Ehd £51245%°%. WBOTLRGEE TR Y 2 & &7z, MUMHE L & & 12 RAEO@IESRIE L FIES 5.
$%, IOV Y sy a VIEET 3T THBZO-IRBMET L, BN THRESMET T 2. 2LT, W
FMEAFROUTOR, Z5 LEEERIEIC22b2EEL60T\w5. 77 LR & UTIE, Escherichia, Klebsiella,
Sutterella, Bilophila, Acinetobacter, Bacteroides, Prevotella, Fusobacterium, Brachyspira, 7% 6h, & 5122 7 L5
1 O Streptococcus & Peplostreptococcus & BIR 32 & X 37, 25 L= IBNIE S OZAL & 1 L 220 hE 12 E S 24108
PERFEMIER, ZLTAZE) 922y Fu—alcfRESNDRBHREADETIZONTIE, DTOL>IZHHNTE 3
oy Lhan®. 75 ABERHOMIEEL, <FF R 5 Y (Peptidoglycan) FEDSMINZ & 514 & L TEndotoxin
DEKSTTH 5V R LHER (Lipopolysaccharide: LPS) M & LTy 5. Bacteroides fragilis®1L.PS®DEndotoxin& L T
OWE (LPSOEMEH L Lipid AOMBPHEDENZ KD NEERE L TOMIITENEC S Z &) (Escherichi colifthd
Enterobacteriaceae & JLEE L TIRNZ & 2220 b 65, HRRIZREBENDRIEAI L UTOMEH, $4bbEilaic s Tun
BZLPSZEMR (Tolll2ER4) 2 LzRERKIBMEEE. 2D K912, LPSICHT 2 0EREE, 77 AR ORI
KoTERLS, BEMER, 25 LhHNOM 4D T LABRMRE S, HBNEREEZIEE5L5Thsd. 2L T
i D3 ) TAEREAMK T L, LPSOIMLEHANOWASEAST 2 Z &2k b, Zo k512, N S IERIHPNOLPSOR
ARG EEL 5T, FIE, & HITIIMMRHIR 4 & ORBMHERICES. AHEDR, iR, 277 sBRMEE2 SR
TR E N B D%, &5V, BE ) 7HEEEMMK T L, LPSOEBRMESTGHET 2020 Th 5. milglifE, Hitosy
WERT 5 728, KEOHEED H 2 FEONGPMIR Z PR U, mER (5 2 13 EnterobacteriaceaeX® Bacteroides’s £) % Bl
THTLTLE S oglkE (BNBROZE) BEALS5Nh5. & 612, MHYHIsRT] A3 ORI i M S
BERIZTLTCDEZLEH B0 Lhkv., 25 LEADHEN, L0008 Lhky (Fig 1).

F 7, PR 8 & BUIRIEAL PR OB & OBIHPEIZ DT E, Wang 65V 2011412 4 2 R 0 — A fi#7 Bl L CNature
IS LTS, 2 Y EEDERERY S, BAMEIZK 5T MY AFL7 IV (Trimethylamine: TMA) AR & h,
BIRBALORAMETH S L) A FLT I YN=4+2 F (Trimethylamine N-oxide: TMAO) #AL-CHIAML, LIRED Y
20 %& LI Tnwbd L7z, 5612, ZO24%10F, DO I bay P 7REMRHAHETL LT, KAHBIhET
Wi L CX - =F Y (L-Carnitine) ™ ** * & &7z, NI IC & > TTMAIGEH &, KR BIRIELEOPEE
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Fig. 1 A hypothesis for bacteria-induced inflammation and
metabolic disorders®

On excessive high-fat feeding, change in intestinal microbiota is
associated with an increased intestinal permeability. As the result,

high endotoxemia-induced inflammation triggers metabolic disorders.

DY 20T 7o R&—=LED S 3L OEEMIIZK R 2 Nature Medicine 2458k X 117222, BRI PrevotellaZs & 3% O 5K
D—=DLLTURENTNS.

Bravo5 (2011) 7 12 & 43, LaciobacillustEHUZ, WEND -7 3 7 [ (Gamma amino butyric acid: GABA) 2% kD
BHRAETY -5 2L TREMREE AT L2 AR LM (Emotional behavior) ZIfl45& LT3, X512,
HEGE A X2 b 5 4035 (Autism spectrum disorder: ASD) EF L~ X % M\ 72092 T, Bacteroides fragilistEHUT,
WA OZ(L & & & ICASDATH I OUEA R 57z T & M MEECells: & h 722, BB A T, BOED204EH
ASDIEHEOIGNMIFHE, & 2 VISR A2 B4 2580 5, £ OFRERHIROEIZ, MR BE 3 5 & O45H
B ANTHY, KEBRZN?, IS ARSI LTl 6 OB E RIEL TV 5 Z EIKIEIEHETH D, IH—i
B AR I L T8, EESBOBEN LN T 5.

ZD X2, T ZHEAERORBIN 22 WIFER R ORI L 0, IENME RS IGE O RIEEEED Ak 53, Mt OBEEIZBG-§
AR M ER S, FHEI B KTk T&E .

3. BERHAEZEOER
NFERRE, & 2 Vit CEMBRER AR E &) RREAUEDEOD, BINMIR R IC 2 ka2 8 E 52 T
ZZEyME TS, 75V 200 23 THHEAMIZERT OHehemann & (2010)'¥ 12 k41T, Bacteroides plebeiusgald:,
RO BV A DR CEIHREALTED, HRADBNICHET 2560 (7 2 ) 7 AOFAH 5 i3k & umn) M
WTh3. 612, ZORMLOPTLUTOLSITBRENTND.
Porphyra spp. (nori) is the most important nutritional seaweed, traditionally used to prepare sushi.
(&, S 5FFal < DIZE I TEZ (HAANIZE -T) LT HEAREMAE & OWHREEL5.)
ZD&D BHEDONE, &2 VIIREKEE ET ZHBNMEORGIIMIZ SR T2 entiks. 77V 40T ER L
-0y SOTFELOIBNMEFEZ LKL 724 20 7O L —T1E, W7 7V ADONEIZHZTLFF T 7IDTER
&, RAEIHREITE & v 3o B SRR SR 2 VS BIEBITTHh T A A 5 OBy a7 ) 28tk 2 v s g
ELTHEITZIEERVZ) T VRETHEDIZHL, 42 ) 7ORUCHNROT E S5, SErEs v dElsEmm
FHEMRAME R O MAIN) 2R ETH B & LT0W5. 5ICZ0BAMESE, HL<RED, F/B ratioTldA 4 ) 7 D1 &
& 72528 IMAIDILEICH LT, TAFFT 77 DFE 72513047 TH D, BacteroidetesD HI 23 O E B HI DN
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MHBETHL Z LR Ehrz, &6, TAFF T 7 VDT ESBITE, Ak a7 VIZHA T S Prevotellaceae (FH) O
Prevotella (J&) % Xylanibacter (J&) L\ o 7-FWEHE (FP 0 -2 L0 —2) 20 CEIEM/HEMAL, T4 VB,
Wi, BERE & o 2SO RIARAFEET 5. 25 LABNME I Mz 3o ¥ —JiA 8 bd 2 & & 812, EthREg
DIIETHIZ B> T e dhd, ERFRETE DRI TR F - 23T 2 WEBGROBL TE T 58, 4
20 7O CHROTFE & 725 DHEMAH 5132 5 LM Ehan?, [k, =2 —F=7 @A L Jidh b =2 —
F=7EO (1,500—2,300m DIEEIZIEET %) BHERIE, ¥ Y~V ATE2FEREL, FAODTMIIEENEA TL V50
BT I/ BEDRISIHETETVSES 1Y 7O 7D 725 & KBHHA L 7-Nakayama 5 (2015)% D5 T,
Prevotella® (P-4 1 7°) & Bifidobacterium & Bacteroides™ (BB-4 4 7) 12§52 ENTE, P-4 4 ITHREKE=HDBH DI,
V=V (A1) RV ANEARNY ENSA YV ERYTOTFESBET, BB-24 THRL 00O, HEOILH LN,
HBVIHADOHFR, @, BEOGBILREH, ZADNYAIDTFERELTH-72L LT3 (Fig. 2). Z5 L7z
PEZDOWT, EWBREE (fEBR L ERR) AR CROEBMA L) OEWEEML T\, 72, BHNMEOEE L
BOBE LT, ABROKE, 77V HD7 T4, -0y S@F Yy —2EARL Y, XHITEERL X T OFNTER
LIRENTAY . HURMEIZDWT, Bitafias 2 e, Sl TEE TR A 5 4G EER I O fRUsE 2 Rie 2 o
G L,

2O KK EAET I 38 2 R U, S0 2R, meamiiEoEE, e O MEEME O K L,
ERERIET 2 BHE AR, SEDO 1D THILHMITRETHS. ZLTEHITMHIMASINEER, =2 -3 -7 K¥0D
Martin J. Blaster® ®##% [Missing Micorbes] (2014) (24 2 HHKHVVRIZETH 5. Thabb A T HMIE] LMs 2
ZOFEHOPT, EEROHNMFOZMMEE, KA BPUEAORZP, FEROMES, AN ARG X > TRbh2zEN
WES LB ZZLERTEDTHEEBRNTNS, ZLT, ZRIZ1EL OFREBEFI R FTHEO—D L 5T 5.
X612, MRBMOMHEOEREERET 200X 512, WOOH P EREROH DKL 235 5 22 BHPlE 2 H OWIE§ 5 1 <
228 LAV EDRERNA SN TS, A, Helicobacter pylorifffZ2D %~ AETH D, WHADKK L VISV ETH
B5CagADFERETH B Z 6 TIUE, RIIFHENOH 5¥BEZFIEHSI TS

4. EFrEAMERICSLETIER

FEEE, T HLF —HERORKA, FEHO ORI & 2 NSRBI O & & 612, @R - @i s ez &, e
DABZRY w2y Fa—LORIETH - SEMRE S 26T 281, L OMRREE & 312, FMOEERTH A5,
%72, KGBADOTHIST2EBOMBREAONDE LS 12572, L L, EHEHD ANAEHEEZ DL DN, 12

W P-type 100II-—.I
[] BB-type 0 I
60
40
20
0
Py

Fig. 2 The ratio of the P (Prevotella)-and BB (Bifidobacterium &
Bacteroides)-type Asian children (n=303) in ten cities?®

ratio (%)

Beijing [
Lanzhou [
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72 U CTHENMI G B A TIT L TR 3021220 TS, RERIH S h T,

20084F, Matsumoto 5> 1%, MBVEMIIZ & 2 BHNAIE OO MTREVEIZ DWW T, BB, 6 #iE L7z (Table 1).
1% 5 < ZOWHES, EHEHENMEGZICET 2 RYIOMARKRE T aur L Bbhs. 7y FEHW5EBOESE
I L — =V CEEEERY> S, B K D RHIENEE A &R AR & N O 2, E SIIZERONK % H
FHL T3, LA L, PCR-TGGE (RUELE 7 VEXIKEIE) % HO 72 4O ENMIR#ENTEICIE, PCRT 74 v —»FR
EEND =0, (LT 2MEMEA R THRILT S Z L EARTRETH >72. EMEROTRMS, PCRNYA 7 20 EE %5
ORI ANE W REL D 572 KIS — 7 v 2% O B EEOENREEE * 2 7 7 LG8 &R 7%
LEVIEEL S A 5.

ZHLARE, T ZRCEIS P L EB O AL, 2 LCHIE LAY T % (Table 1). Queipo-Ortuno® (2013)* 14,
PCR-DGGE: & PCRIEZEME L C, 6 HROEFEB) T Lactobacillus X Bifidobacterium (FLIECHEME % 4 L THENpHOH
HIZBE- L TWBE), & %\ & Clostridium coccoides/ Eubacterium rectale (F&E % pEAET A1H) OWMM»ETC -2 & 2#H|EL
T3, Evans® (2014)™ 136 2o\ L12BEMOMB) & Aff L 727 7 2 & O T, A O % T-RFLP#% (Terminal
TikA, BFEHE (Exercise distance) & A Ct Bacteroidetes/ A Ct

Thabb, EEZ K D KEDHIPNEZLBacteroidetes D3 % 1 -

restriction fragment length polymorphism analysis)

Firmicutesfiti & ORI EOMBIBRY & 5 Z & 2R L 7-.

Table 1 Summary of changes in microbiota after exercise training

Type of exercise

Subjects (Gender) Major results References #Ref.

(Duration)
Rats (m) Wheel running (5wks) Cecum + Matsumoto, et al.  (25)
n-Butyrate in cecal contents + (2008)
Rats (m) Wheel running (6days) Lactobacillus +, Bifidobacterium + Queipo-Ortuno, (35)
Clostridium coccoides/ Eubacterium rectale + et al. (2013)
Human (m) Rugby player and healthy =~ Gut microbiota diversity + Clarke, et al. (11)
(Athletes) male (2014)
Mice (m) Wheel running (6 and Inverse correlation: Evans, et al. (13)
12wks) Ex distance and A Ct Bacteroidetes/ A Ct (2014)
Firmicules
(r=0.592, p<0.05)
Rats (f) Treadmill running (2wks) Wild type: Streptococcus — Petriz, et al. (31)
(Hypertensive, Hypertensive: Sutterella —, Aggregatibacter —, (2014)
obese and wild type) Allobaculum +
Obese: Lactobacillus +, Pseudomonas +
Mice (m) Treadmill and wheel Tenericutes  Proteobacteria Allen, et al. (2)
running (6wks) Treadmill running: ++ ++ (2015)
Wheel running: +/- +/-
Rats (m) Wheel running (3days and Juvenile: Bacteroidetes +, Firmicutes - , Mika, et al. (27)
6wks) Shannon entropy - (2015)
Adult: No effect
Mice (m) Treadmill running (6wks) Bacteroides/Prevotella —, Methanobrevibacter - Lambert, et al. (23)
(db/db) Lactobacillus +, Clostridium leptum +, (2015)
Clostridium cluster (C-I) +
Rats (f) Low aerobic capacity SCFA: LAC < HAC, Bacteroides spp., Cox-York, et al. (3)
(LAC) Unclassified bacteria, (2015)
High aerobic capacity Alistipes spp., Sporobacter spp., Bacteroides spp.,
(HAC) Unclassified Lachnospiraceae, Unclassified

Firmicutes, Bifidobacterium spp., and Unclassified

Clostridiales: LAC < HAC, Unclassified

Clostridiales, and Unclassified Ruminococcaceae:

LAC > HAC

The list of abbreviations (++ : pronounced increased, + : increased, +/- : no changed, and - : decreased by exercise training.

SCFA: Short-chain fatty acids.)



Tk LTwa., Z4ud, NG & BN Bacteroidetes D BIER  (BiR) L@DIEETH O, HBIEME A Bacteroidetes D3Il % It
L = P Hih SR & R 2 (53R A D2 & LI, Petriz 5 (2014) 313 WAER S o i, B & 5 Sireptococcus DI,
SIEZ v b ETILTIE, EENC K 5 SutterellaX AggregatibacterD Ik & AllobaculumDIEMA A L 72 & L%, 512, it
W7y b ETFILTIE, EENZ X B Lactobacillus & PseudomonasD ¥4I A& 5 L T\ 5. EEOWFIED H R % A L 2281
FEROWETH 545, KEA Y /4 K%, Jefirey A. Woods (2015) ORFFEE L B 1d, kO IR A #]E ShTns 2.
Thbt, ABREH L — = 7 TR U R WIENTE Tenericutes & Proteobacteria®ZALAY, b L v F L& 7zl
BHE L=V I TRECZE0S0THS. Lird, 6HEEO N —= Y IRET, WRKED b L — =Y ST
WRTHS. EHZ P L ZOBAL» S, T OISR LD LSS, 72, 207 FK¥“DMonika R. Fleshner (2015)
DT — £27 13, 5987 v b Ci3FirmicutesD A & Bacteroidetes DI (HUNLHIFNMTE), $ 4D BF/B ratioDEH)

WK BWHIABE L 208, AT o P T, ZOWBIRONE»572L LTWS, FEECIEIZHE S EB) DN R~

DFBZONTORREEE LS HOFETH 5. Lamberts (2015)* 1, 5 H, 1HHO MLy FInkidwy 2
6 A AN U 72925 &, EBIZ K % Bacteroides/ Prevotella s & U'MethanobrevibacterdD I, il Lactobacillus, Clostridium
leptum, Clostridium cluster (C-I) DO¥MMZ#ME L T3, £ LT, Cox-Yorkd (2015) % 13, HHHEMORLSZ T v b
EHOZIENME ROV 2 S, BOERERET T2 7 v T, BEMEhOECREIBNIRIRE & & 812, Bacteroides
spp., Unclassified bacteria, Alistipes spp., Sporobacter spp., Bacteroides spp., Unclassified Lachnospiraceae, Unclassified
Firmicutes, Bifidobacterium spp., ¢ L TUnclassified Clostridiales® %2 B AZ @\ Z &, WilZUnclassified Clostridiales &
Unclassified RuminococcaceaeD &K TH 5 Z & A HBRIRHBEDIER T v P EDHE»SHEL TWE. S LY, x5
TR ERIE ALV, DA & HEIEEIC K 2LNMREHED F 7~ 7 4 v 7 2O WREMEZ 75 b 5

E72, BAIZEHENTED 52, B BN ICHEE B JIT TR 2 RE T 2 W 217> T 5 ¥ AR%
PEOTLIEEIA R TLRs 7 7 3 —IC@ 3 2 TLRS (i) &, MKOMWEELIPK T 272AEKATHZ 77V )
¥ (Flagellin) #Zik3%. LT, ZTOTLR5Z, MMM &I LMo < BBIL Twa Zenfoh
T3 Y. TLREAREGGEO SATREITEIC R BIG- U™, & 72 By A0 12 & o Cag LRl © o B a1k 5.
TLRs7 7 3V —3MIE - v A L ZBES T 28T 2 26 HRMWZICE > CTEHEAMZ 252 F1601 258, Z0O
I —TLR5D AAEB AT CRITHIEIZ & & % > 72 RIERREOIRIEL 24 C 2%, §hbb, MEBHIFOE A 6 DY
EGPHEENC & > TIFRMICHE L ZEREZ A o0, FICHT LA T 2MEEOMKIZR B L2 B XITL TV 2 REMERE
GUIETE 5.

5. 7R — rOEAHEE

Clarke5 (2014)" i&, 7 7€ —EPOBNMFIENLHREELRL THY, —MOWEELIIISMRESEZ LR,
ZDERNEE & V3 BEAGISIE SV IEOMHBEGRA 5 2 Z & 2 RE LT3, EH ST f —v ¥ AR0HRE, & 50
BaYT gy a =y IR RO ZRIES ED LS ITHET 202, SOLIAARATEISS. LrL, TAY— b
ARRELETasA 4T 4 2 20503, EORREBE LTS, Gleesonb (2011)' 13, Lactobacillus casei Shirota
(6.5x107E R & 1 H 2 MI16EM) OEIUZ&L 5T, HAREEMHIZA2bH27 2) — b O ERGERGE (BE) O
D2 MRH L2 ZDORERE L. ZOMIZE, Lactobacillus?®D # /s B species () L ~NJL (acidophilus, rhamnosus,
fermentum, aracasei, asseri) TOMEFR, Bifidobacterium% FI 727 TNA4 A5 4 &7 ZAIRICBT A ME L £ T 3%,

BAMEREEB/NT+—7 X
VAR, Hsub (2015)' 1d, SPF (specific pathogen-free) < ™ A X°Bacleroides fragilis/ b /54 4 — b (Bi—HH D & CHE
B X AT S A 2 ERANMER X hi) v 2L T, M (Germ-free: GF) < 7 2 OWEIKIF R 7345
BN E T RWMEEIT -2 ZhUE, TADMBIRYD, HRMEIC K > CES) ST o+ —~ v 2820 5 whEM 4 Rk L
MO TOMBRMETH 2. FKEEH 5, X H = A ARINIEE LM 2T 2 & O L Bbh 25, BUkEOIHZRERTH 5
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PC2 (4.8%)

bca (3.3%) Q PC1(7.3%)

Fig. 3 Unweighted UniFrac principal coordinate analysis (PCoA) of
fecal microbiota between the rugby athletes and normal subjects'™

Subject symbol coding: rhombus, elite athletes; closed circle, normal subjects.

BEKIFRI2ISPE~ w7 ZDFI50% 128 EF 5 72GF v 7 ZORHE LTAIGN TS T Lid, Z bL S L Tlirhd 2 b L
Z A NE Y (ACTHXRGlucocorticoid) DFE LW EANEE SN D 2L, & 5 \VIEKMGHEE & 55 T O MR iR 22 81
(Brain-derived neurotrophic factor: BDNF) FEBIAME F 32 Z L8 MH 2%, 7 b34  — b= 2 % 7= 53 dok
WO, SOHEEIT = Y ZAERT L=y Iy A WM A RINL, JBES) Y Y 2SR S FMTHRBEA O
BT A ERFELTINDZD2E Lvs ., ROIZZOKRREFLEZWEIATH S,

7. ¥bhiJIZ
B & PR & OBIRIZOWT, DAVEREREA S, 15 2T REOMEBEINOTHT 7. Bk 2HROTEE
Wi Lo, S & I IR O AN RO TR A B R 5 DT H 5.

A
AWESEE, IR ALK AN ZEERK FR26F I PR ALFJEE, & & CICISPSEHE [H % (B)
15H03102] Dk4A% 3728 DTh 5.
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A study on the sport as art

-A focus on the Dewey’s educational theory-

Toru TAKAHASHI

International Pacific University Faculty of Physical Education

Abstract

The purpose of this study is to consider the value of sport focus on the “sport as art”. The study examine for the Dewey’s
educational theory and the concept of art. First, the picture of Dewey research in the study range of the physical education
was grasped. Next, the study is to read the Dewey’s educational theory and the concept of art. And the developed longitude
and latitude of the theory was made clear. Finally, with a sport and art was considered while consulting Dewey’s educational
theory and concept of art. The purpose of Dewey’s educational theory is to foster a democratic attitude and mindset. And
through educating it was aiming to make a community. It became clear that it’s possible to paraphrase Dewey’s educational
theory and the concept of art as argument about a sport through argument by this study. It’s related to creation of the new

value of sport to catch a sport as art.

®wE

AR =V %ET — FOHK» SGHRT BiRAIE, AR =Y BFEFOH 2 AMHEAND ST &R, BEAREO A 8726 LT
W3, A, RO Z 2R -V EABEOMBEESREEL, AE—VIZEREERONEREEN SR TH D Z L ERT
AL LTAE—YDOERLEBEML TS, 72, HEO W, 7 LO#ELS, 22ALh5720 ML EMA -#HA
HRRERE L COBRER L ZOBEHEOMLD HEZFRL TS, ZhbDikmIciE, AKR—YEBLAEENRRE WS ELE
HOANRTWS EWS i z2 AT 2 e A TE 5. $abbZ 2T, hIFIE—"19 1k 5 T i X hiz &5 & 2K —
VASNEL E 4 B FERRRE A TR L DD, 2 ORBROFEARE R H A S 22T 5720 OiFmABHEN T30 TH 5.

29 LAREZOWRFEE T EFohs k547 — MBI 28MmE I3 HEmT 2T, 7 b \OSKkEIT-72
MNIE LTI Fa—A%2%F5ZLN0TES. Fa—4D7 — b &1, S 12 kg [5i3 0 4 D40 & i
ML R e DT AL, HEMGRIRE RN ZEDTH D, BbORBRO—20MBKTH 5 % L5 E 2 Ik
WTED, Thbb, Ta—4Ilko>ToO7— &, HadZicda (o] [2&] [oe] [Hr] Loxbh %
ML= 5WEAENAGHE2BKT 2D 5720Ths. 2L T, Fa—41d7— b&nS s o ME O 8HE R
7= MamAREL, 7— MEHOPICHEEO RN AR LD TH D, T2 — A OEEFEERIZ1900ER 00, HREET
HERRALERI LS EESHO—BIIMED T 6N T35, BifEORBIE T — NE, &b b5, 558, HE,
X, TUTHREHR AR -V AEE S ) F 2T 2DPOIIREL TWZ Lld 5. AWJEE, TO7 22— 14 DEER
e T — MimE AR E DD, ThEk 2R -V EINCET RN LEH T L ARADEDTH S.



AWIEDOHINE, J. Ta—A DEFHGHBLOT7 - Maa2EZICL, [T L TOAK=Y] LS5 EE,»E AR —
v OfiffizE%T 5L Ths. ARTE, FTHREFOMFEIRICK T 27 2 — A MROLMG LIRS 5. KIZ, 72—
A OHERG 7 — MESIZER LoD 2 L 2 612, ZOHGMIBETIZIED LS B RIBEZT TO500 %W 50
I29%. ZLTC, Ta—A0KEHGRBIVT7T— MIT2#EmAEZEICL DD, AR —VOffiiisd T2 -4 D7 — Figd
HE,PBERTII L LT 5.

n¥, AMRTERNRETE 2K -y L) SEOERIE, Y BHEURL 72 [2F— 13, 7 OWNISERME & it
Ol EES 5, FHEOSKRGBEHECHE S RESSUETH 5]V LI ERITMS 2L e$5. -7, BkeL
TDAR=IYNHL IV L=V g VL TDAR—VETEEA, YRPLBANICEDS EFTORETOMAL, KLDL L
THHZZLDTELZHREHOMKEL LTAR—V LS FEEMNWDIZ LTS, F72, AR TIEAR—YAT—}
PHENPLE VS FEIZONTRERORR L LTVEL, Fa—407 - FRICERT 2P & [RbizdTis, (&2
o ERIPL, [EZETHERD] LIBT3 ELEH > Tan]® LINTHWE X1, H<ETET 12—
ADT = FEROPEA 6 ARV OfiflizB%4T 5 2L EHE L TW5.

2. FEZOMRBEEHICHTET 2 —1HRDOER

72— A OHEEHGE, WROBFRFELMD - T, HEFOSEEPOLICHADIES b TS, [, BHEY%
BT BRED T 2 — 4 OIRBEZRAMISHEL, RRERT LT, WHEOHEIZENTT X ) A EEE SR 5%
GBI DN E VI BHEE RN L CE L ENET . 5T, 72— 4 OEEHGROMRIL, HEF B L OKHEE
DHEBIZBWTHHETH S, LrL, Ta—AKRDE L, FROPORME L TRBRERE RMERE WS BE kR
Wik CHEET D2 ML, £27 2 — 1 OHFEHGH AR L EHFHNLEEHNAAYRTH 5 LSt ziax <
Vi eV HERERsN Y.

fl sy, RHZEOWIZERIRIC 551 2 7 2 — A OBFEEIZE T 283 BERICILL THRENTH 5. YFEFRTIE, 72—
AIZRE Y, 72V ARBCBETIMENRONDE LS ICAh 572D RADI L THD, THUIEE LIAKICZ ORI
T5HHIANOHZ L LTRASZILETES. 25 LHONIZH > TE, KEROWRMIKICHIT 27 2 -4 2R
ISUWZe e LCid, TREBR] T8 TRE] 2 EOR MO ERAS DA RZT 5B 125,

3. Ta—1DHBERICHETZA27—FDOUEDT

T a— A DHEHGRIIHAOLEICKRELHELGAHEREO—DTH B L IND. RS, WKOT 2 A EEHH
MIZk 2BEUHFEIZL T, HROEUEIT AV AARDEZLT, M T 77~ T 4 ALBBOLEHGEZELDD, %
NICEDSKBEFEANEL BT 22245, ZOHREMEORBITE, 749 HOESTREAFEEIHDO D Td %New
Education (JiH) OZZ VDY, ThEHBELEZON, Ta—A%2h0ET23750vT 4 XLRBOHEMGHTH 5.
Z LTI Ik, Fa— 11 [EEChz > TREFROEBZIEET 5 80H L HHEOEROVTHER LT, R
FEFROMEHE AL L KFARORKIC B WTAE L7 L ¥hd, $hbb, FTa—AIC->TOHEOHEE L, B
FTEROBEREZEGIIDF L ALIZL > TED EF o2 HEAKDOIERTH D, ZORTFETFHROMMEE LT, 7—b&
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Following capability of the heart rate response during mountain climbing in summer
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Abstract

This study aimed to determine the relationship between the following capability of heart rate (HR) response during
mountain climbing and the altitude on the mountain. The participants were 21 healthy men who provided prior written
informed consent. Each subject climbed Mount Wake-Fuji (altitude: 173m), during which their HR, rate of perceived
exertion, rectal temperature, and body weight, weather conditions and global positioning system data were measured. Each
subject drank 125 ml. water at 5 break points. The maximum and minimum values of HR were calculated as a quadratic
function (X: time of mountain climbing, Y: HR). The phase lags in HR were calculated as the differences between the maximum
(or minimum) altitude of the mountain and the maximum (or minimum) value of the HR. During the climb, the wet bulb
globe temperature was 24.3+2.0°C. The body weight loss and rate of loss were 0.58+0.48kg and 0.83+0.68%, respectively.
During mountain climbing, the HR was 108 +14bpm. As the altitude increased, the phase lags in HR became significantly
less than the maximum height above sea level. However, as altitude decreased, no significant differences were noted between
the phase lags in HR and minimum height above sea level. We believe that rather, it depends on mountain topography and
components of the individual’s climbing technique. In conclusion, the following capability of HR became significantly less than

the maximum height above sea level during uphill climbing.
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WBGT; Wet Bulb Globe Temperature
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A case report of shoulder joint dislocation in a college athlete during a university ski camp

-Study of preventive measures and the emergency action plan-

Kensuke AOKI, Takao MISE, Kiyoshi MIZUGUCHI

International Pacific University Department of Physical Education

Abstract

We report the case of a college athlete who dislocated his shoulder during a university ski camp. A college athlete was
a 19-year-old male, college baseball player who had undergone surgery 1 year ago. He was a beginner skier. On the third
day of ski camp, he was falling in the gentle slope, which resulted in re-injury to the shoulder joint, causing dislocation. He
repositioned his shoulder by himself. There is no limit on the joint range of motion, and which was enough for him to feel
some of the pain. However, skiing practice was stopped immediately.

We discussed the risk management related to the ski camp of university. Leaders should be aware that beginners are
prone to injuries when skiing on gentle slopes. When an accident occurred, an emergency action plan is developed to ensure
swift decision-making. L.eaders must carry first aid equipment, including slings and white tape during the ski camp. These

measures are important in order to be able to respond quickly in cases of accidents and to practice safe skiing at ski camps.
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Change of a sports instructor from sports life

—A life-story analysis—

Kouki TSUNEURA", Yosuke TAHARA "), Atsushi TAKAOKA?’, Koichi YAMAMOTO"

U International Pacific University, 2’ Graduate School of Education, Okayama University

Abstract

The purpose of this study is twofold: 1) to understand how sports instructors in a local community interpret a critical
point when they have to change their involvement with sports and 2) to understand how various conditions affecting their
interpretation are related. This study employed one male participant. He had a repeated semi-structured interview.

The analysis of the data shows: 1) the participant’s past sports experience affects his meaning toward his sports
instruction and 2) his participation in sports activities in a local community contributes to his involvement with sports. The
results imply that it would be necessary to interpret the meaning of sports life from the perspective of sports instructors in
a local community, thereby it is likely to be possible to propose a new type of sports promotion which is relevant to a local

community.
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Psychological competitive abilities of Powerchair Football players

-The case of Japanese players in the tournament based on international rules-

Hiroshi AMAOKA, Ken TAKEUCHI, Kuniatsu NAGAMI

1) Department of Health and Human Performance, School of Social sciences, KIBI International University

Abstract
The purpose of this study was to investigate the psychological competitive abilities of Powerchair Football players
using Diagnostic Inventory of Psychological-Competitive Ability for Athletes (DIPCA. 3). The subjects were 34 male
with disabilities. (mean age; 26.9 + 9.6yrs). All subjects completed both the subjects were divided into two groups (High
rank group; n=15, Low rank group; n=19). All subjects have provided their informed consent before participating. Total
score of DIPCA. 3 for Powerchair Football players who played in this tournament was high. The High rank group showed
significantly higher scores in factor of confidence and cooperation than that of the Low rank group. These results suggest

that high competitiveness influence the psychological competitive abilities of Powerchair Football players.
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OFRA Y MHEZEAL, Ty 7 OIEN 2JE T 2L 5 T0 v 2 5V Vv P PEHEEEL T0E. Tay s 5y
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