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RCEHFEICEAITIEEAEMMAET. AEDEHTEII OV THLERZ, SEOR
WX, MERDSS, EERESDBIEIR 107 22X REL-, RSP TI EHAMIE
FELTWSIEEZL-E (X, 1R 12 BTIE 13 £(12.9%) ., 25 B TIX 31 £4(29.8%) .
36 B TIE 37 £ (346%) THoT-, FIREHDEHZTEHYBHLLLEDOMIZ. BAE
5. S iE R, ITIRET BMI, IEIRPIAEEM., S iEHME, HEBKE, BXUT7TH
—ROT7ICWT NI FELRELIRDONEM o=, 1R 36 BDEENHEHYEE (37 ) X
EUEE (70 &) LU . DR E 1 i IREE 3 SiETO S G ERBNBEREICEL S
f=CEMB, EIRFREADES (X N MEFREEMREICEMTHLIIENREINT-, 1Tk 36 &
D1 EHEYOESDHEEL 3.2+2.3 ], 1 @&H=YDERIL 66.6+39.1 D THot=, It
iR 36 BEDEFDIELE(X, IA—F2T . TH . ROBSDIBEIZZE o=, R4
EFOHRELY. BEEEORTRBHMICEREHNTENEETHDIEWVZD K
B.BAEDEHEENDEECHESBAMERBICERLGEEIROONGM 12 b,
NIGEEREROI=OHICIEXBEDEHFEIYLTIRKRLLUEOEB A EX THSAIEE
EAREINT-,
(2) IEIB%E?%FJEJEE(*mst,**M ,13,18,20,21,40,73,74,77,81,82,91,93,101,116,187,197,209, 212,223,248)

EELLEDBEND AFICTOTHEEIZB T2 FELDOEFHOREDERLLKT S
ODREREZEREL, B RESEER T TOEESHH(ER.VYIIL. B
. L@ . FEBE VUAR—IL . IF7SILT—IL . NoaAD)IZEFTHRFELDORE. K
HEFEe N, REEFTE. EH-RAR—VIRE, REZDTH-EHFAE (Asia—fit
study) #EMELT-, AERRIIZEHHEED 2BHID 1I5BRETDELTHY ., £ HH
591600 AZHH L. 5 12590 ADENGET —2% &=, BT D LB ZEITo-FER. &K
BE. HEAN. 2EHAN. BRESE (- S8 E L L OEERRE: MVPA) | X7R
—VISTEMARIZIODVWT,. ERDFELNMDBHDFELLIYEBNTNDIEN
BASMEL o=, E-EEEDAMERMNS(X,. POTDFELIZHELT MVPA EEA
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HofE., ZELTHREBIHELFANDDOBICEDHEBREZEAZRD NIz, — AT, AR—YY
STEMAKRELEFANOBBIIEROFEL. FITKFITE N TIHEETEU\ELE
HZERL. BRI OBEEEDHEENERRFELT. ERABZESLEH - RR—VIRE
PREFOTE-BEHENTEINT,

H-EE7O7DFELHITMAT,. FEROTIVADFEL O EMD I5FET)EXRE
LiziKh-EEEE H . £EE 8% & (International Health-Related Children/Youth
Physical Fitness Test and Lifestyle Survey)ZZEEL1-. BEZXTIZ. T4 )7 3)LA
U ML T—RRENEHY . TDTINEREERPTHD, SHIZ. HREE 4.5 K
RICHERLTHEFAEZRIBL =,

2. BEMHEO-HOHEFIVLEMERICETAHE
() ES G EIRTE T 52 SR (x14+xx143,144,186,240)
FELDRAR—YICHAT AN TIEZ—XZHLMNITHIEFBMIC. /U5 —FRY

FRAEIZCKST./IMNE 1 F~hE 3 FOREZIC 106 HEEDZIKICHI-HIERIZHT S
[% 4050 EWBEZEEBz, TORERESTL. HEHMTIBEOHEYAEIREDHIZ X
BELIEANRZEHEZOSTOSEARNICHLNCTEHIE, BEEZTOFIER
EHEL. ERAADOEREESEMN - EEMNOEENSHAETIENEELEBEELLT
HHEINT=, £f=. FELDELIIERDIST FH LD RAR—VHBICRTEL TL
BM, AR—YEFHZELTNDH, RAIR—VHBICIbh > TOWEWFELE—ERELET
BLENERIN, SEOMRREBELTHRETIVLEENTRINT,

(2) BEMN G Z 5D IBEREZE (%2,3,15,23,50,96,109,%%13,14,31
*xx25 61,66,99,137,151,152,176,177,178,179,180,182,204,220,232,233,246,252,267302)

EF#RGICAOLIDENEROERELMSHORZICEHLIEBENLGERDESH
MEEEDHT-,

OFELDEBHRERDICIELMEMERIROEE

HROEEHRERGEFHICHNTIEE)ZATTS-OIC. BFOREOBEREZR
R DHT. -G ROEFRBRREZHAFKLI-. COREDRFEIZLY. $RDE
BT HEENBEAN LS. RN EBHRERSEFEASIVREENOD
FHE DB EERETLI-FER. 4 BB CIEEERIEIREINGND 5 KR TIXEEELFER
SNt COEEMS . HRIF 5 BEICECOESHNGEERENFIRA LS EEHEE
REFHFESELHAREME N RESINT -,

Flr-. HROREE . ESEE N, EEFER. REENLDFFMERER LOBEEEZRE
LR, A1, EBREH. REEHMNSDFEMEICEWLWTHE R DEE (AN NEEH D
RIDNFHETEHELAERINT-, EERMNIZIX. ZEDOYYEZ BIZIEL 4 B~6 AIZH
HELE-BEOAMN 1 B~3 BICHELEBLVEEN-EZTRITIEAERINT, SHIZ,
HOMBESTZAVT. ROFE ALK, BEEFEENZNLTREEZ DOFEMEICEE
ERIFT O EHRL EHHRERICITEIBERDENTINGEL,ST-M. Ch
X, IFEAEDHRNELVEFFRERE RT-ORER ICKEEELAERINLEL T
= THD, MNEEERRICLI-AETE. EHEHHLDEMNAIE TH L EEN B RER.
BEEOELS, AEREOELIICHEADEENFETHIIENHERINT, T i
SADEENIEFEICE>TELDIIEOHAICE>TERBIIEN TSN, TDT=8.
EESMICEHLLEMAEICSTAEMMERSRIL. REHICTEELTDIE
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MEEESNT =,
QFELELDUEH DR FICRHADLLIEE D EFHRE

HEMDORZIZODVWTHEEZEDIEOIC. EETHEIN -HEHED—DTHST
AR =TT MBOSBELEEMB TSN ZAETIRENDRZ LM LEENEE
BEL.FT. BRARZEICEVWGERARIGETHO LTHRL-, RIZTEBZEEEL
TAR (TASVA—-)ZERAVTHEDRFLEHRARAIET HEFIZ. KIFOEDE S
[CHRBZE DT I2ONZRIILE-BER. BB O HEICHBMICRRER ST 5L
NRENT =, IAVR =T AT ERET 5T ANEANWTERICH ASE CTOR#IE
DEESEREILIER. SMUR ) =T DB ANMEWNZIER ASE CREER X
SHEENGS NI ENRENT, SHIZ. RO TANRTOVDREDEEZZITTHE
FTEHEEZLONTNBRIMRASA )L (empathizing) ZE<BETBEDIFE . AU —F 4
DO DEEADNENENRENT -, Tf- MRIZAWLT, thFEDDIREFEBRLESET
ARFICHEEMISEE T OME AR LR, LRERCBEIEEDOESAHELI LR
otz Tz, B DIBKEEZIERE L LSE T HRFIZ empathizing DFERIMR A ILEELETH
FIFE. THEER., LAERZRESEIMERALIH LI LLHER SN, CNODFEREHL
b, AEMOFKEICIT, ARMEERIBEET SAIEEMLMBOSBELZEET HL57K
#HEMORENREICHBGINEMNBEET SIENREINT, TD=H. EEIZ AL
LM OEETOFSLELZBEXTARICIE. ARXNWEERDOBEE*ZETIHEN
NREhT=,

3. EVFHORR—YEEFHSLUVRAEDOHRICET SHME
(1) INAFAAH=H RER DS DFFTE (%85,110%%45,46%+%22,23 24,45 58,64,174,215,217,235,
268,276,283,288., #k*x1)

FELDOEEMESIUVUBFEAEICEB LE-BMEAITHMAELZITL. RO AL, H
PEOBMNLALGEDBRANSERENDOREFELEEVWFELDHHICOVLWTIHAEL
Ttzo EHIZ, RIR—YEBHIDIA—IV T TV T ELTITSRAMNYF HEDHEENFH B
HIEBZICRIZTHES, FELOHA- NV —REBHEICOWTERFZEMA =, 2
D|AZEED . IA—F VT OV TERR—=YNAF AN H R B mh SETL.
AR=V 21— X DEECKEEEREREREBICEDLETCIXERT LT, THRAD
HERLGAEEEZREL. EBEFHO. V0T NR\I+—I 2V RADALICHEETESTH]
BN HDEERLT=,

(2) RAIR—YEZHIER R H D D IR TR (¥48,56,143+%30++%201,256,265)

REEFEHRELI-ARICKYRR—VEERICRERZHOEEEZTDOHFHIZ DL
TERRAEZITV. BEDEEZICOVTEHA. ZHEIUZEAR—YDORIZLE
fzo RAR—YRFEEE L —MRFAEICHA BB TIXAE. LR, TEA., ZETIEE
WETEFER . . UFTEREFLUVAMNICEVWTHEEIZZBEANE MO, &5
2/ EREICEITAR—EE (Y yh—) BB ELEBEDEE OV TETEIT LS
5. FA—BBEEOHIEIEIEFNUNDEICLEART, BELTETRERA., ZHTIEER (&
CRFEN BIUHFIEG. AN GEEZRBLIE-ENEERIZZ M o, EEREDE
WA ISEDOREMEICEAHDIZEICMA ., R—RBEOBGELS. EEDIEMEFH DT
HEEBIT. TDHFELE EFRREICKYELDAIREMENREIN T,

Fh . b—=—U R LUREBEIKRELELERBBIUBERED £ LFEM
I—HN—EDEEREZLLICEVZEDOEEFH. EEESEIC DOV TRETT 576, —
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REERVOEXFRAR—YEFD Ca-BERBAEHFRIELELTEELGMAE 25 EASV D
(25(0H)D) LN E F ez RI MIa5—ERILEV(AMH) ZRIELz, TDHEER.
25(0H)D B/ R ZEH (<30ng/mL)DENIE &, — &4 70.4%(76/108) . KIERR—VEF
55.6%(5/9) Tdho1=o AMH R{EZBDENIEE 2.2ng/ml)E. —fE &M TIX 25(0HD A2 - X
CHATEREICEBLTEEICEN 21200, TERR—YEF CIXREICEE
MEBHOENGEMN Tz, KRB TIERAR—VDOEREEICEAHLTESIY D FE/RZ
MNECGEEOLN,. BENLDEZIY D ERFRDAREMENREINT, EVEMOER
HWHBESSY D RZ(1X, BHEEBECEIRLEDEEF L ITTIEAL, NEBEETIZEL
SO EEEA RSN, ZHTR)—FIF D PEBRERKRICERSY D H+7ERT I
EZhHb

4. ZRYEBGICETOEMAR. EEROEEEHEICEHTLIMR
(W AREFRZEDEHTOY 5 LEIFE (7,89,13,21,68,116,119,%+%192,208,228)
INBEDRBREIZBVLWT, THMNEFREXAWNIBEAETOI S LIZERFL
e KT SLERAVWT S BMDNAZIToER. RRBRFRENELEDEEFMIE
EICRKEGHEEIDDOONEN =D, SHICHOARE EETOT I LEMZ. T—%%
ERELENCEAE - DEFNIEEEEHhETHRERIL-. TOHE. EERNTES T
AT SLENERICETABAEIEEOHETITEELTERL. FELIZETIE, 2
NIZE-T, FHHEERELZIBRICE2IR—RETFHICIE, —EDR—RESFHC
E1ELTEESEILICKY ., ZOFEEMREENRE SN, FEELL T B7DHED
EMLA. EDEEDAR—RADEY A . FREA. RELEDEE LV SIEBDITLVA, 28
DL =ZFHEEIZBIZFITAHZEFBIRT CEMNFEEEL T,
(2)[BEER 4R IEZRTOHREEB LU A (%10,78,145%++52,83,102,127,128,190,211,
224,225,229,236,237,294 , ***%2)
MAEEHAZEFROPERRVEEHE/REXNRELT, BRI ORE - EETO
TJoLEERL. TNOEZRICERERECERMAREZ T o1 REABH OB FRE
ICBETHLEREDHERMH/ONI-HNREZLEIC. REABHOBBRIEOKIBELR
BELZETL., Bt BEDEREIEEEDEEZIT ol FICKR I LZBELIZIEET
X, BB CAEBEERWN I IR DA DER, ICTOER. REFEDE
MBEXRELT. £EITSEFOERCITVA. EBDEGTEIDILTAFIZTDODVWTEEEZ{T-
= TOHER . BRNEICED THOURENENH S EETHETELT -,

5. EERENTET ILIRZ (%4,5,6,11,25,26,28,47,83,111,134, **++15,17,31,33,35,36,68,69,87,
88,89,90,95,111,112,121,158,160,167,169,170,196,198,200,226,230,251,255)
HKBHICERTHEBN ——2T D, TOBRRKAUBDSAIRT—IIZHENT, &
KIZEDISLGEEERITTOMNIDVWTHLMNITEHIEZEHMIZ. ETILEM (SR
BIUOTIR)ZRHAV-ERRT. XEHOEFHOMNRZEHNS LU RAMICKEETL
2o IEBBRELT. REHITO>BENGER L. HRFESSVSBMEDFKAE)RY
EBEL. TONRITEHFUHZRICEVNTEERETHEEHLNICLIz, TDOAN=X LA
D—imEL T BB AR AR EER TS5/ VB0 S-=ravibEthziEd s
BA5ZEN—EBEET AR REMEN R EINT-, £, REIFAEFEZ1T oYV RIZELT,
XBHICEERREFOVIVRATIE. P FEHURIER O TELRIBICHB LR, EH
EMNEML, SRR TEEDOI—ND—THAHIIV I VB KEBRTEDEMOHIE
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HAATDUIDNBBEICECDIENPELMNEL =, TDHRFHEFEL T, HEAV/VE
THAERLY H3 D7 EFIVIEDTTEN—EBESL T DAIREMEARESN , BEEEAD
EHRERAERAL, H3 D7 EFILEENLT HDREE"ELTERSN., FEHDONL—=
VUMBROERFRIT—EHEML TV SAIEEENH D,

<ENEHEN LR >
(1) HEBBEOFAIL/N - FZRIZRESN TULSHBF 16 . 40 F~50 FR DK SIAIERE
B4 2500 BDEEEFEHL. REBAL TSR ERE@~84 RIAEZLFENEL.
BERKEZRAETIERARETIR—IMARZILL LT RERZHOEB AT DIKEE
N SEHEICRIZTEEICTOVTERIMICENCRIET A EMNERLI-, §RLE
[CERAEEBRHEL UK IENAREEOR— I TE RN BN R ELTEEETE
o
(2) BHNARESELEBIC.TOT7DOEE 8 BM(ER.VIIL. B, LB . FE PV
HR—=IL OTFSNoT—IL N\oaNIZE+BFEL (RZ2E) DR N EERE S, RE.
EFEEEFR—RE. A—70Oa— /L TLEE T 5. ASIA-Fitness Study [CEWNTHZR
(RR)DAIEZIBUTIEELIZ. ATODI/FDOF DG REZR-L. TOBEEE
EHBI-ODEER VR LERELT-, TORISICEBRLEDHEEZFIL KL, TAY
TOMERBESE. BEHESOAREEBZHMELE-FELORBREANICEL SR HLH
FTHRELT. RRR—YBEEMEMBEMABELTVWSIRAAARTODI VMDD EEIC
BHL-EBN-HRETHLHLFTETES,
(3) BHEHOEFHREBRNABRALUBORECEHETEBICEDLSICEMT SOMNEESE
FHIEIE EFERRELTHETIIBO TRUVVEANBELLG S, COFBERERDI=O
2. BMERETIVLERAVTRFZITVD. EFHOEEBRBRNTORLERRNICHLHE
DitEELTEIN, PEHLUBICEFAN ——V 0 SR OEZIC—EHEL TS A
HEMAHIEBEILEMEAN X LF R R TELIEEIBN-RERELELTEDOLNS,
<BRELlG-o-m>
ARETOADIIMNI . EFDREREBES LIV ZTDEDSAITIRAT—UIZHITSE
H-EFEHEOEERZALHICTIMETIOCIIMTHY . SEBOTOC I NABRN
TERTETOREICIIFHANGFHKLHY . TLLTHEMARFRICLDBDIZELE
BEF/EM D=2tz CORIIART—TIZEITHIETT—23>TEH S0, ARFIER K
UZFDHAXEHEDRREHOIT=6. semi-longitudinal HIHAEFEZRAVTEHEREZAR
ELTRIBRI—FLI-MERREDHETEHLEDIE, Tz, BELTHREIVDEO
DEFBEHEFXIRETLLHOER/MVBILLGLIIET O RER/H-HIZIE, EBEF
MFELEDEMRENFERAEEICMABX A TITAYILE 2—ZFT53HE DG
Rt T . FROEVWVERIYET IILERA VWV -EERARICERERKFICHEDZENT
BEMGEEORERICHEIZT—EDREEZH-. LML, REMICEFDOHEE HKZEIBIE
BEUOZDEDSATRT—VICETSEF- £ EFHEOEERZHLMNIZTSH-HIC
. SRELEBEICTODIMBEL. AT7OV VML > TSN =R A E%IZH
RICHYHATIKDELH S,
< BeFHEDERFEREXF AR >
AR—VREERERAEMICE. BEERRTHEZTESNFEINTEY . BERR—Y
BEENEMEMOEEZESDH T, EMETODII/NDEB KR, BCEMERE
HE. EECEDABRIHEICK ST, BEERIZAT-MERRDRELEFITo>1=, 2 =vhk
HATOF—LIRE. PD-HE - th XKZ2DBEBRIGAMBRGEE L. FIEETO RERET
iz RBELI=X S TH D, Ff=. F— LB TOT—2APHEBREBTREEZ 7 OLEMHDET
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@ICHLTIE. RKTADIIMISMTEAREIT AT, BEOHARER~ADODHE. ;R
KR BOVICHRREE . REEOMEHEEDREEEHE DT, T, RERNTHEIT
LTWAittDTAa VD ERITOMERRBERZHMEL. ATODIMIBRDLIERN
OHARBLITTHSZEANDOERAERELS ML BL2DTOD /DB IERFTME 1T
W TR 7474543 % L1z, PD. RA [CEALTIE. 121 ~2 EOATREB K RDTRE
EEHEDIT. RBROELZVWEDICELTE IO oGk TZEEFEIE L =, S5I12, —
BRRITEED AR URO D LEBIBHICEHE T HIEEDEEMICH LT, —fEMITOEE
BEOHEBOFELERRELE-VHBELAEEZFIALTHREDETEZBBMIZITOIZ L.
Fr- . B URD D LERIEEEICIXREEL=,

<HER(E=F)FHIEDEMFER S AKR >

NE(E=ZF)FHEZELNSDAAIESFR. IERRZHGEE DEMULTEDIZR
EET.TORRELKFEL-BEDREEIYVICERITA-ODEEKTELTEIBHIIZIT
WOEF - RAR—YICKDFELDLENSTEDBEIVDI-ODERETILDEBELXER
Lz Tl . ATADIIMDFELEDELTHEBFEEICERLEZEBR S VRO LEFHERIC
BVLWTHHEFTFMZE R oBFEIAV NG, FHESh =R E. B OAEE LD HFAE
MENEEIN TSI L, BNAHRMENSRELTOREEZ T DRI IENTETL:
RTHD. FHEELTETFoN-RIE. ERMETHONMRE. EFEIRIZEILET S
EPRMEMARIZKDIIET UV REEET LI EAD—BOEHTHY . ERIANWKRE
ZHOTCFELITHITHEE - RR—VYDEY AERETT5-HIC. BEARICL>THELN
EHMBRZICHAMRICENT CEOAREBRICHALELAEREEEZRHICH-->TE
M50, FYURBBIOBEIENKROONT-, T, BHEMEISK. TOTIZE
(T5FELDEBEBEZERHER TR KRIERAENINETIZGELIELN L, COE
YA BIKIZRH L CIEEICE VW EE F -, HFICHET AT TIEHAELSMIITELRELH S
ERERICODVWTCREDHAERREBZER D VAR OLICIBELERRBELI-Z 0, &t
REWMENRICIEKRLTRAEBLECELE W @ZSz. — AT, BAHLBRARRAELT
AR A HERET -OICITEHBZANKBNDLETHY ., ENNSREBHFESNSZET
HEMICLEELHAERRENGON. TOEN—FHAEEDRALELLIMERREES
AR REREEL THASIEDRELBONTz. RTADIIMIL > THELENREZSERH
BT EMHFRCLHEEMETHoT -,

<HARBEMBTEROERE>

ATOCIIMDRRT—VF SEREZOVBERENSOICSHFYREMNTHDIEEZ T
%, FELLEITICRLT . EQOHRTE BEIKYDTOITSLORAKEIEZIHICHEDRE
ERETEDEO. SRVAR—VERERFRAEREZURELTERT —ITHIGAICERY
HATLKIEELTLVS,

<HAERRDEIRHHHE>
FELDHT-ETHEERE/NI—VDEFBIZRALT, BEICLHBFRRZOAR—VE
BICHIETEFELBEDAN RAEBEELNGEAZRI CEZBELEHLLGFELA
DY 1—R%  BEA—H—ELLITHFEP TH D,
F.BBHICEFHREOERT S LMABROBMELTRYBATL, I, E
B URDI LTI, EDEBREN, L. BEFHRE. PD.RA TREEEZTL., YUK
U LERNSEEL, BIRAGRBELTHETES,
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(4)  RER—VEE (5)_ BEBER (6)_ REHBIRE
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13 MRFROKTE(ARBXFELRKR, EIRIFELET,)
LR VTDICERBLEARBRICHIET HEDICIE * ZFF 2L,
<HEEEIR >
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1. Age-dependent changes in
8-oxoguanine-DNA glycosylase activity
are modulated by adaptive responses to
physical exercise in human skeletal
muscle.

Radak Z, Bori Z, Koltai E, Fatouros 1G, Jamurtas AZ, Douroudos II, Terzis G, Nikolaidis MG,
Chatzinikolaou A, Sovatzidis A, Kumagai S, Naito H, Boldogh I.

Abstract

8-0x0-7,8-dihydroguanine (8-0x0G) accumulates in the genome over time and is believed to
contribute to the development of aging characteristics of skeletal muscle and various
aging-related diseases. Here, we show a significantly increased level of intrahelical 8-0xoG
and 8-oxoguanine-DNA glycosylase (OGG1) expression in aged human skeletal muscle
compared to that of young individuals. In response to exercise, the 8-0xoG level was
lastingly elevated in sedentary young and old subjects, but returned rapidly to preexercise
levels in the DNA of physically active individuals independent of age. 8-OxoG levels in DNA
were inversely correlated with the abundance of acetylated 0GG1 (Ac-OGG1), but not with
total 0GG1, apurinic/apyrimidinic endonuclease 1 (APE1), or Ac-APE1. The actual Ac-0GG1
level was linked to exercise-induced oxidative stress, as shown by changes in lipid peroxide
levels and expression of Cu,Zn-SOD, Mn-SOD, and SIRT3, as well as the balance between
acetyltransferase p300/CBP and deacetylase SIRT1, but not SIRT6 expression. Together
these data suggest that that acetylated form of OGGI, and not OGGI itself, correlates
inversely with the 8-0x0G level in the DNA of human skeletal muscle, and the Ac-OGG1 level
is dependent on adaptive cellular responses to physical activity, but is age independent.

Keywords: Exercise; Aging; DNA damage/repair; Sirtuins; Antioxidants; 8-0xo0Gs OGG1;
Acetylation; Free radicals

Free Radic Biol Med. 51(2):417-23. 2011
10

90



2. Effects of ageing and endurance exercise
training on alpha-actinin isoforms in rat
plantaris muscle.

Ogura Y, Naito H, Kakigi R, Ichinoseki-Sekine N, Kurosaka M, Yoshihara T, Akema T.

Abstract

AIM: We recently reported that « -actinin adaptation occurs at the isoform level. This study
was undertaken to clarify the effects of: (1) ageing-induced shift of myosin heavy chain
(MyHC) composition and (2) endurance exercise training on «-actinin isoforms in rat
plantaris muscle.

METHODS: Adult (18 mo) and old (28 mo) male Fischer 344 rats were assigned to either
sedentary control or endurance exercise training groups. Animals in the training groups ran
on a treadmill for 8 week with training intensity adjusted to be equal for adult and old
groups. After the training was completed, the plantaris muscles were taken for analyses of
a -actinin-2, a-actinin-3, and MyHC composition and metabolic enzyme activities.
RESULTS: The proportion of type IIb MyHC was lower, and that of type I MyHC was higher
in old animals than in adult animals. ¢« -actinin-3 was significantly lower in old animals than
in adult animals. No significant difference was found in « -actinin-2 and citrate synthase
(CS) activity between adult and old animals. Citrate synthase activity was higher in trained
animals than in sedentary animals. Endurance training produced a fast-to-slow shift within
type II MyHC isoforms in both adult and old animals. ¢ -actinin-2 was significantly higher in
trained animals than in sedentary animals. No significant difference was found in
« -actinin-3 between trained and sedentary animals.

CONCLUSION: These results support the « -actinin adaptation at the isoform level and show
that the o -actinin-3 expression depends on the amount of type II MyHC, whereas
« -actinin-2 expression is associated with improvement of muscular aerobic capacity.

Keywords: aerobic capacity; muscle fibre type; myosin heavy chain; running training

Acta Physiol (Oxf). 202(4):683-90.
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3. The effects of work environments on
thermal strain on workers in commercial
kitchens.

Matsuzuki H, Ito A, Ayabe M, Haruyama Y, Tomita S, Katamoto S, Muto T.

Abstract

The purpose of this study was to clarify the effect of working environments of different
kinds of commercial kitchens on the thermal strain of kitchen workers. This study design was
cross—sectional study, and data collection was performed during busy time in commercial
kitchen from August to September 2006. The research subjects were 8 institutions, involving
7 cookers, and 16 men. Measured environmental variables were air temperature, radiant heat
index, wet bulb globe thermometer index (WBGT) in front of the cookers, ambient
temperature, and estimated ambient WBGT around the workers. The thermal strain on
workers was evaluated by fluid loss, body temperatures, heart rate and amount of physical
activity (METs). All average estimated ambient WBGTSs in front of cookers were less than
27.5°C. The average heart rate was 107 = 10 bpm, and average METs was 2.0 £ 0.6. The
peak values of upper arm skin temperature and auditory canal temperature were less than
37.5°C. The work environments were affected by the kitchen spaces, cooling devices, heating
methods, and heat sources. Even in the midsummer, if environmental temperatures were
controlled adequately, estimated ambient WBGTs around workers were below the
occupational exposure limit. Work environments and thermal strain on workers in commercial
kitchen were not severe.

Keywords: Commercial kitchen, Heat stress, Work environment, Thermal strain, WBGT

Ind Health. 2011549(5):605-13.
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4. Determinants of intramyocellular lipid
accumulation after dietary fat loading in
non-obese men.

Sakurai Y, Tamura Y, Takeno K, Kumashiro N, Sato F, Kakehi S, Ikeda S, Ogura Y, Saga N,
Naito H, Katamoto S, Fujitani Y, Hirose T, Kawamori R, and Watada H.

Abstract

Aims/Introduction: Accumulation of intramyocellular lipid (IMCL) is associated with insulin
resistance. However, the factors affecting the change in IMCL remain to be elucidated. The
aim of the present study was to determine the factors that influence the change in IMCL level
after high-fat loading.

Materials and Methods: The study subjects were 37 non-obese men. Each subject consumed
a high-fat diet for 3 days after a normal-fat diet for 3 days. After each diet program, IMCL
levels in the tibialis anterior (TA-IMCL) and soleus (SOL-IMCL) were measured by proton
magnetic resonance spectroscopy. Glucose infusion rate (GIR) was evaluated by euglycemic
hyperinsulinemic clamp as an index of peripheral insulin sensitivity.

Results: The high-fat diet significantly increased TA-IMCL and SOL-IMCL by ~30 and ~
20%, respectively (P < 0.05), whereas it did not significantly alter GIR. The increase in
SOL-IMCL, but not in TA-IMCL, negatively correlated with serum high molecular weight
(HMW)-adiponectin (r = —0.36, P < 0.05) and HMW-/total-adiponectin ratio (r = —0.46, P <
0.05). Although high-fat diet-related changes in SOL-IMCL showed high inter-individual
variations, in subjects doing exercise, changes in SOL-IMCL (r = 0.55, P < 0.05) and TA-IMCL
(r = 0.61, P < 0.05) positively correlated with daily physical activity level. In contrast, in
sedentary subjects, changes in SOL-IMCL (r = —0.50, P < 0.01) and TA-IMCL (r = —0.48, P <
0.05) negatively correlated with daily physical activity.

Conclusions: HMW-adiponectin and daily physical activity are determinants of IMCL
accumulation by a high-fat diet. Intriguingly, the effect of daily physical activity on the
change in IMCL depends on the level of regular exercise.

Keywords: Adiponectin; Intramyocellular lipid; Physical activity

Journal of Diabetes Investigation 2: 310-317, 2011..
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5. Single bout of running exercise changes
LC3-II expression in rat cardiac muscle.

Ogura Y, Iemitsu M, Naito H, Kakigi R, Kakehashi C, Maeda S, Akema T.

Abstract

Macroautophagy (autophagy) is an intracellular catalytic process. We examined the effect of
running exercise, which stimulates cardiac work physiologically, on the expression of
microtubule-associated protein 1 light chain 3 (LC3)-II, an indicator of autophagy, as well as
some autophagy-related proteins in rat cardiac muscle. The left ventricles were taken from
rats immediately (0 h), and at 0.5h, 1h or 3h after a single bout of running exercise on a
treadmill for 30 min and also from rats in a rest condition. In these samples, we evaluated the
level of LC3-1I and p62, and the phosphorylation level of mammalian target of rapamycin
(mTOR), Akt and AMP-activated protein kinase alpha (AMPK «¢) by Western blotting. The
exercise produced a biphasic change in LC3-II, with an initial decrease observed immediately
after the exercise and a subsequent increase 1h thereafter. LC3-II then returned to the rest
level at 3h after the exercise. A negative correlation was found between the LC3-II
expression and mTOR phosphorylation, which plays a role in inhibiting autophagy. The
exercise increased phosphorylation of AMPK «, which stimulates autophagy via suppression
of mTOR phosphorylation, immediately after exercise. The level of p62 and phosphorylated
Akt was not altered significantly by the exercise. These results suggest for the first time that
a single bout of running exercise induces a biphasic change in autophagy in the cardiac
muscle. The exercise-induced change in autophagy might be partially mediated by mTOR in
the cardiac muscle.

Keywords: Cardiac work; Endurance exercise; Proteolysis; Protein turnover; Western
blotting

Biochem Biophys Res Commun. 4;414(4):756-60, 2011
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6. Theoretical study of factors affecting ball
velocity in instep soccer kicking.

Ishii H, Yanagiya T, Naito H, Katamoto S, Maruyama T.

Abstract

The objective of this study was to investigate the factors affecting ball velocity at the final
instant of the impact phase (t1) in full instep soccer kicking. Five experienced male university
soccer players performed maximal full instep kicks for various foot impact points using a
one-step approach. The kicking motions were captured two dimensionally by a high-speed
camera at 2,500 fps. The theoretical equation of the ball velocity at t1 given in the article was
derived based on the impact dynamics theory. The validity of the theoretical equation was
verified by comparing the theoretical relationship between the impact point and the ball
velocity with the experimental one. Using this theoretical equation, the relationship between
the impact point and the ball velocity was simulated. The simulation results indicated that the
ball velocity is more strongly affected by the foot velocity at the initial instant of the impact
phase than by other factors. The simulation results also indicated that decreasing the ankle
joint reaction force during ball impact shifts the impact point that produces the greatest ball
velocity to the toe side and decreasing the ankle joint torque during ball impact shifts the
impact point that produces the greatest ball velocity to the ankle side.

J Appl Biomech. 2012 Jul;28(3):258-70.
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7. Satellite cell pool enhancement in rat
plantaris muscle by endurance training
depends on intensity rather than duration.

Kurosaka M, Naito H, Ogura Y, Machida S, Katamoto S.

Abstract

AIM: Increases in the number of satellite cells are necessary for the maintenance of
normal muscle function. Endurancetraining enhances the satellite cell pool. However, it
remains unclear whether exercise intensity or exercise duration is more important to
enhance the satellite cell pool. This study examined the effects of different intensity and
duration of endurancetraining on the satellite cell pool in rat skeletal muscle.

METHODS: Forty-one 17-week-old female Sprague-Dawley rats were assigned to control (n
= 8), high intensity and high duration (n = 7), high intensity and low duration (n = 8),

low intensity and high duration (n = 9) and low intensity and low duration (n = 9)

groups. Training groups exercised 5 days per week on a motor driven treadmill for 10 weeks.
After thetraining period, animals were anaesthetized and the plantaris muscles were
removed, weighed and analysed for immunohistochemical and histochemical properties.
RESULTS: Although no significant differences were found in muscle mass, mean fibre area
and myonuclei per muscle fibre between all groups, the percentage of satellite cells was
significantly higher in the high-intensity groups than in the other groups (P < 0.05).
CONCLUSION: Increases in the satellite cell pool of skeletal

muscle following endurance training depend on the intensityrather than duration of
exercise.

Keywords: muscle damagesmyonuclear;Pax7;skeletal musclestreadmill running

Acta Physiol (Oxf). 2012 May;205(1):159-66
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8. Nitric oxide: Is it the cause of muscle
soreness?

Radak Z, Naito H, Taylor AW, Goto S.

Abstract

Skeletal muscle hosts all of the isoforms of nitric oxide synthase (NOS). It is well documented
that nitric oxide (NO) regulates force generation and satellite cell activation, and therefore,
damage repair of skeletal muscle. NO can also activate nociceptors of C-fibers, thereby
causing the sensation of pain. Although delayed-onset of muscle soreness (DOMS) is
associated with decreased maximal force generation, pain sensation and sarcomere damage,
there is a paucity of research linking NO and DOMS. The present mini-review attempts to
elucidate the possible relationship between NO and DOMS, based upon current literature.

Keywords: Exercise; Skeletal muscle; Muscle damage; Pain; Hormesis

Nitric Oxide. 2012 Feb 15;26(2):89-94
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9. Prefrontal cortical hemodynamic change
due to facial expression switching task

Higuchi H, Narita M, Sakatani K, Narita N.

Abstract

Recent advances in functional neuroimaging study disclosed different and/or defective
signal processing system in reading emotion in autism spectrum disorder (ASD). In addition,
we reported delayed or altered response of dorsolateral prefrontal cortex to incoming stimuli
in ASD patients. In present study, we measure DLPFC cerebral blood oxygen (CBO) changes
during facial expression switching task to further examine neurofunctional characteristics of
ASD. Five ASD patients (IQ>70,14-46 years, 2 females) and 22 healthy volunteers
(19-38years, 12 females) participated in this study. The tasks required working memory and
the tasks did not require WM are presented repeatedly, and number of presented stimulus are
increased up to six. I healthy controls, activation pattern in control subjects was relevant
with task performance rate in the switching task using facial expression, on the other hands,
this tendency was not shown in ASD patients. In one ASD patient, CBO changes in
channel-35 that are mainly matched to fusiform gyrus were largely increased during
geometric shapes switching task, however, similar pattern was not shown in facial
expression switching task. These results implies DLPFC reactivity change according to task
switch might be impaired in ASD patients due to ectopic functional connectivity.

Keywords. autism spectrum disorder, dorsolateral prefrontal cortex, near-infrared
spectroscopy, facial expression switching task

Shonan Journal 3: 41-55, 2012.
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10. Impaired prefrontal cortical response by
switching stimuli in autism spectrum
disorders

Narita N, Saotome A, Higuch H, Narita M, Tazoe M, Sakatani K.

Abstract

Working memory (WM) performance is considered to change according to the nature of the
task by adequate and prompt activation of corresponding functional connectivity in the brain.
In the present study, we examined continuous prefrontal hemodynamic changes depending
on reciprocal disposition of WM and non-WM tasks using two-channel near-infrared
spectroscopy. To investigate possible functional connectivity deficits in autism spectrum
disorder (ASD) during these tasks, relative concentration changes in oxygenated hemoglobin
(Hb), deoxygenated Hb, and total Hb were compared between high-functioning ASD subjects
(n = 11) and controls (n = 22). Instant evoked cerebral blood oxygenation changes were
observed in response to the task switch in controls but not in ASD subjects, although the
task performance rate was almost equivalent. Delayed or altered response of functional
connectivity to incoming stimuli is considered a characteristic feature of ASD.

Keywords: Autism, executive function, working memory, default mode network

Journal of Pediatric Neurology 10: 1-8, 2012.
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11. Blood flow restriction by low
compressive force prevents disuse
muscular weakness

Kubota A, Sakuraba K, Koh S, Ogura Y, Tamura Y.

Abstract

Repetitive blood flow restriction prevents muscular atrophy and weakness induced by
chronic unloading. However, it was unclear which external compressive force for blood flow
restriction was optimal to prevent muscular dysfunction. The present study was intended to
investigate effects of repeated muscle blood flow restriction at low pressure on muscular
weakness induced by immobilization without weight bearing. Using casts, the left ankles of
11 healthy males were immobilized for 2 weeks. Subjects were instructed to walk using
crutches with no weight bearing during the period. Subjects were divided randomly into two
groups: a restriction of blood flow (RBF) group (application of external compressive force of
50 mm Hg) and a control (CON) group (no intervention). We measured changes in the muscle
strength of the knee extensor-flexor and ankle plantar flexor. The percent changes in knee
extensor torque at 60° /s under eccentric contraction in the RBF group were significantly
smaller than in the CON group (-12.5 * 10.7% and -30.1 £ 10.9%, p < 0.05). The percent
changes in knee flexor torque when performing an eccentric contraction at 60° /s, an
isometric contraction, or a concentric contraction at both 60 and 300° /s in the RBF group
were significantly smaller than those in the CON group (p < 0.05). In conclusion, our results
show that repetitive restriction of blood flow with 50 mm Hg cuff pressure to the lower
extremity reduces muscular weakness induced by chronic unloading.

Keywords:. Blood flow restriction, Muscle, disuse atrophy

Journal of Science and Medicine in Sports 14: 95-99, 2011.
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12. Comparison of Changes in the Transversus
Abdominis and Neighboring Fascia in
Subjects With and Without a History of Low
Back Pain Using Ultrasound Imaging

Murakami T, Sakuraba K, Nagai K.

Abstract

[Purpose] This study attempted to darify the relationship between low back pain and changes in the abdominal
and thoracolumbar fascias that are caused by contraction of the transversus abdominis. [Subjects] The subjects
were 51 men with a mean age of 229 * 4.0 years. [Methods] A medical history was obtained from all subjects
through interviews and each person was assigned to one of 3 groups in relation to experience of low back pain.
Subjects’ abdominal girth at the umbilical level was measured from the anterior, antero-lateral and posterior
parts and recorded using an ultrasound US diagnostic device during rest and contraction of the transversus
abdominis. [Results] Contraction of the transversus abdominis was confirmed by observing the US image, while
the subjects were urged to make a conscious effort to contract the muscle. In the group of those who had been
treated for low back pain, the distance covered by the movement of the abdominal fascia and that of the tip of
the transversus abdominis (musculotendinous junction) was reduced in spite of contraction occurring at a
uniform level. [Conclusion] The results indicate that there is a correlation between the mobility of the abdominal
and thoracolumbar fascias and a history of low back pain. This suggests that analysis of the movement of each
fascia, measuring the distance covered by the movements of the abdominal fascia and the tip of transversus
abdominis(TA) instead of measuring the muscle thickness of TA alone, would be effective for providing an
understanding of the etiology of low back pain and the segmental stability of the spine.

Keywords. transverse abdominal muscle, low back pain, ultrasound imaging

Journal of Physical Therapy Science 23: 317-322, 2011.
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13. Female distance runners show a different
response to post-workout consumption
of wheat gluten hydrolysate compared to
their male counterparts

Hirao T, Koikawa N, Aoki K, Sakuraba K, Shimmura Y, SuzukiY, Sawaki K.

Abstract

Wheat gluten hydrolysate (WGH) is rich in glutamyl residue; glutamine is considered a
conditionally essential amino acid under physical stress. WGH was reported to suppress
post-exercise rises in serum creatine kinase in male distance runners. This study aimed to
reproduce the effects in female distance runners in a similar condition. The study was
conducted in a double blinded cross over manner. Six female collegiate distance runners
ingested WGH or a placebo after a 2-h run at an intensity estimated as 60% to 70% of their
maximum oxygen uptake. Blood was sampled before, immediately after, and at 10 and 24 h
after the run. Unlike those in male runners, serum creatine kinase (CK) increased slightly
with peak at 10 hours after the run, while plasma glutamine kept declining. The
anti-inflammatory effect of WGH was not evident because the post-exercise elevation of CK
was ambiguous. Plasma glutamine concentrations also showed a different kinetics from that
in male counterparts.

Keywords: Female distance runners, wheat gluten hydrolysate

Experimental and Therapeutic Medicine 3. 641-644, 2012.
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14. Post-training consumption of wheat
gluten hydrolysate suppresses the
delayed onset of muscle injury in soccer
players

Aoki K, Kohmura Y, Suzuki Y, Koikawa N, Yoshimura M, Aoba Y, Fukushi N,
Sakuraba K, Nagaoka I, Sawaki K.

Abstract

Wheat gluten hydrolysate (WGH) is reported to suppress the muscle injuries associated with
exercise in long distance running and weight training. In the present study, we investigated
the effects of WGH consumption on suppression of muscle injury after soccer training in a
double-blind crossover study. Immediately after a mini soccer game, six soccer players
consumed 18.0 g of WGH, and muscle injury was investigated using serum CK as an indicator.
The results showed a significant increase of serum CK from immediately after exercise to 12
hours after exercise stress (p<0.05) in the placebo group, while serum CK decreased in the
WGH group, and the difference between the two groups was significant. This suggests that
WGH consumption suppresses delayed-onset muscle injury after exercise in soccer.

Keywords: muscle injury, wheat gluten hydrolysate, soccer

Experimental and Therapeutic Medicine 3: 969-972, 2012.
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15. Microarray analysis of gastric mucosa
among children with Helicobacter pylori

infection

Ikuse T, Ohtsuka Y, Kudo T, Hosoi K, Obayashi N, Jimbo K, Aovagi Y, Fujii T, Nagata S,
Shimizu T.

Abstract

Background: Although initial infection with Helicobacter pylori may occur before 5 years of
age, the pediatric mucosal immune response against H. pylori is not clear. The aim of the
present study was to evaluate immune responses in the H. pylori-infected gastric mucosa
of children using microarray and real-time polymerase chain reaction (PCR) analysis of
pediatric gastric samples. Methods: Gastric samples were obtained from 12 patients
undergoing routine endoscopy of chronic abdominal complaints. Six patients (three boys,
three girls) aged 10.1-14.6 years had evidence of H. pylori infection, and the remaining six
(three boys, three girls) aged 10.3-15.5 years had no evidence of infection and presented no
histological changes associated with gastritis. Microarray and real-time PCR analyses were
performed, and the changes in gene expression-related immune response were also analyzed.
Results: Using microarray analysis, the total number of significantly upregulated and
downregulated genes (fold change >5, P < 0.01) was 21 in the antrum and 16 in the
corpus when comparing patients with or without infection. Using real-time PCR, the
expression of lipocalin-2 (Len2), C-C motif chemokine ligand (CCL) 18, C-X-C motif
chemokine ligand (CXCL) 9 and CXCL11 was upregulated, while the expression of
pepsinogen (PG) I and PGII was downregulated when comparing patients with or without
infection. Conclusions: Lecn2, CCL18, CXCL9, CXCL11, PGI and PGII play important roles in
childhood H. pylori infection.

Keywords: atrophic gastritis, chemokine ligand, Lipocalin-2, nodular gastritis,

pepsinogen

Pediatrics International 54. 319-324, 2012.

24

104



16. Oxidative stress markers and
phosphorus magnetic resonance
spectroscopy in a patient with GLUT1
deficiency treated with modified Atkins
diet

Kitamura Y, Okumura A, Hayashi M, Mori H, Takahashi S, Yanagihara K, Miyata R, Tanuma N,

Mimaki T, Abe S, Shimizu T.

Abstract

Glucose transporter type 1 deficiency syndrome is an inborn error of glucose transport
across blood-tissue barriers, and the modified Atkins diet is an effective and well-tolerated
treatment. To investigate the effects of the modified Atkins diet, we examined the
cerebrospinal fluid markers and performed phosphorus magnetic resonance spectroscopy in
a patient with glucose transporter type 1 deficiency syndrome before and after the modified
Atkins diet. Cerebrospinal fluid levels of the oxidative stress markers,
8-hydroxy-2’-deoxyguanosine and hexanoyl-lysine adduct, were markedly increased above
the cutoff index and were normalized 18 months after the modified Atkins diet. Phosphorus
magnetic resonance spectroscopy measurements showed 18% increase of PCr/y -ATP ratio
after the modified Atkins diet. These results suggest that the modified Atkins diet may reduce
oxidative stress in the brain and improve energy reserve capacity, which is important in
sustaining electrophysiological activities essential for performing brain functions.

Brain and Development 34: 372-375, 2012.
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17. Effects of Bifidobacterium breve on
inflammatory gene expression in

neonatal and weaning rat intestine

Ohtsuka Y, Ikegami T, Izumi H, Namura M, Ikeda T, Ikuse T, Baba Y, Kudo T, Suzuki R,
Shimizu T.

Abstract

[INTRODUCTION] To examine the immune-modulatory effects of probiotics during early
infancy, Bifidobacterium breve M-16V (B. breve) was administered to rat pups during the
newborn or weaning period, and the expression of inflammatory genes was investigated
using a ¢DNA microarray and real-time PCR. [RESULTS] After B. breve administration,
significant increases in the numbers of Bifidobacterium in both the cecum and colon were
confirmed during the newborn period. The numbers of upregulated and downregulated
genes were greater during the weaning period than in the newborn period and were greatest
in the colon, with fewer genes altered in the small intestine and the fewest in the spleen. The
expression of inflammation-related genes, including lipoprotein lipase (Lpl), glutathione
peroxidase 2 (Gpx2), and lipopolysaccharide-binding protein (Lbp), was significantly
reduced in the colon during the newborn period. In weaning rat pups, the expression of
CD3d, a cell surface receptor-linked signaling molecule, was significantly enhanced in the
colon; however, the expression of co-stimulatory molecules was not enhanced.
[DISCUSSION] Our findings support a possible role for B. breve in mediating
anti-inflammatory and antiallergic reactions by modulating the expression of inflammatory
molecules during the newborn period and by regulating the expression of co-stimulatory
molecules during the weaning period. METHODS: Gene expression in the intestine was
investigated after feeding 5 X 10(8) cfu of B. breve every day to the F344/Du rat from days
1 to 14 (newborn group) and from days 21 to 34 (weaning group). mRNA was extracted from
intestine, and the expression of inflammatory gene was analyzed by microarray and real-time
PCR.

Pediatric Research 71: 46-53, 2012
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18. Acute encephalopathy in children with
Dravet syndrome

Okumura A, Uematsu M, Imataka G, Tanaka M, Okanishi T, Kubota T, Sudo A, Tohyama J,
Tsuji M, Ohmori I, Naiki M, Hiraiwa-Sofue A, Sato H, Saitoh S, Shimizu T.

Abstract

PURPOSE: The occurrence of acute encephalopathy in children with Dravet syndrome has been
reported sporadically. This study clarified the features of acute encephalopathy in children
with Dravet syndrome.

METHODS: Through the mailing list of the Annual Zao Conference on Pediatric Neurology,
we collected 15 patients with clinically diagnosed Dravet syndrome, who had acute
encephalopathy, defined as a condition with decreased consciousness with or without other
neurologic symptoms, such as seizures, lasting for >24 h in association with infectious
symptoms.

KEY FINDINGS: There were seven boys and eight girls. A mutation of the SCN1A gene was
present in nine (truncation in six and missense in three). The frequency of seizures during
the 3 months before the onset of acute encephalopathy was monthly in seven children and none
in three. The median age at the onset of acute encephalopathy was 44 months (range 8-184
months). All children had status epilepticus followed by coma as the initial manifestation. Two
different distributions of brain lesions were observed on diffusion-weighted images during
the acute phase: cerebral cortex-dominant lesions with or without deep gray matter
involvement and subcortical-dominant lesions. Four children died; nine survived with severe
sequelae, and two had moderate sequelae.

SIGNIFICANCE: We must be aware that acute encephalopathy is an important complication in
children with Dravet syndrome, and associated with fulminant clinical manifestations and a
poor outcome.

Keywords: Dravet syndromem, Acute encephalopathy, SCN/4, MRI

Epilepsia 53: 79-86, 2012.
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19. Does fever phobia cross borders? The
case of Japan

Sakai R, Okumura A, Marui E, Niijima S, Shimizu T.

Abstract

BACKGROUND: Undue parental fear of fever in children was termed “fever phobia” by Schmitt
following a survey in the USA in 1980. In 2000, Crocetti et al. conducted the same survey and
concluded that fever phobia existed even 20 years later. In this study, we explore differences
in fever phobia between these two US populations and a Japanese sample, and determine
whether parents of a single child or those whose child was previously hospitalized or had a
febrile seizure report greater anxiety about fever.

METHODS: A questionnaire was distributed to parents of children who visited a pediatric
outpatient clinic in Juntendo University Nerima Hospital between 19 and 30 November 2007.
RESULTS: Data was obtained from 211 parents who agreed to participate in the study.
Compared with much smaller proportions reported in the two previous studies, 62% of
caregivers considered a temperature below 37.8° C to be a fever, although less than half of
parents reported that they were "very worried” about fever. Over 90% identified doctors and
nurses as their primary information source. In contrast to 7% of parents in the US studies,
almost no parents reported that temperatures could rise to or above 43.3° Cif fever was left
untreated; however, 63% of parents stated that they would visit a hospital.

CONCLUSIONS: Fever phobia exists on both sides of the border, and while caregivers in Japan
appear to have a more accurate understanding of fever, they are more likely to rely on
health-care professionals to manage the condition.

Keywords: antipyretic use, fever phobia, fever reduction at home, information sources

Pediatrics International 54. 39-44, 2012.
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20. Isolated growth hormone deficiency in
two siblings because of paternal
mosaicism for a mutation in the GH1
gene

Tsubahara M, Hayashi Y, Niijima S, Yamamoto M, Kamijo T, Murata Y, Haruna H, Okumura A,
Shimizu T.

Abstract

[CONTEXT] Mutations in the GH1 gene have been identified in patients with isolated growth hormone
deficiency (IGHD). Mutations causing aberrant splicing of exon 3 of GH1 that have been identified in IGHD
are inherited in an autosomal dominant manner, whereas other mutations in GH1 that have been identified
in IGHD are inherited in an autosomal recessive manner. [OBJECTIVE] Two siblings born from
nonconsanguineous healthy parents exhibited IGHD. To elucidate the cause, GH1 in all family members
was analysed. [RESULTS] Two novel mutations in GH1, a point mutation in intron 3 and a 16-bp deletion
in exon 3, were identified by sequence analyses. The intronic mutation was present in both siblings and
was predicted to cause aberrant splicing. The deletion was present in one of the siblings as well as the
mother with normal stature and was predicted to cause rapid degradation of mRNA through
nonsense-mediated mRNA decay. The point mutation was not identified in the parents’ peripheral blood
DNA; however, it was detected in the DNA extracted from the father’s sperms. As a trace of the mutant
allele was detected in the peripheral blood of the father using PCR-RFLP, the mutation is likely to have
occurred de novo at an early developmental stage before differentiation of somatic cells and germline
cells.[.CONCLUSIONS] This is the first report of mosaicism for a mutation in GH1 in a family with IGHD. It
is clear that the intronic mutation plays a dominant role in the pathogenesis of IGHD in this family, as one
of the siblings who had only the point mutation was affected. On the other hand, the other sibling was a
compound heterozygote for the point mutation and the 16-bp deletion and it may be arguable whether

IGHD in this patient should be regarded as autosomal dominant or recessive.

Clinical Endocrinology 76: 420-424, 2012.
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21. Non-invasive assessment of liver
fibrosis in patients after the Fontan
operation

Furukawa T, Akimoto K, Ohtsuki M, Sato K, Suzuki M, Takahashi K, Kishiro M, Shimizu T,
Kawasaki S.

Abstract

BACKGROUND: This study analyzed the change in liver fibrosis markers after the Fontan
operation and investigated their clinical usefulness as an index of congestive liver fibrosis.
METHODS: The study enrolled 24 patients who underwent the Fontan operation between
January 1994 and December 2008. We subdivided the postoperative period into four intervals
and then compared the hepatological markers during each. Eighteen patients underwent
postoperative cardiac catheterization and the correlation between hepatological markers and
the inferior vena cava (IVC) pressure was analyzed.

RESULTS: The mean age of the patients was 138.6 months and the mean interval between the
Fontan operation and the examination was 97.8 months. Type IV collagen was extremely high
in every interval (I, 286 £ 93,11, 265 £ 93;1II, 305 * 143;1V, 206 £ 70), while none of
the laboratory variables changed significantly in each interval. A significant positive
correlation was observed between type IV collagen and the IVC pressure, but no significant
correlation with any other hepatological marker was detected.

CONCLUSIONS: No specific parameter that reflects the progress in liver fibrosis was
identified in this study. The possibility exists that type IV collagen reflects the degree of
hepatic congestion.

Keywords: congestive liver fibrosis, Fontan operation, inferior vena cava pressure, liver

fibrosis marker

Pediatrics International 53: 980-984, 2011.
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22. Dissemination of multiple MRSA clones
among community-associated
methicillin-resistant Staphylococcus
aureus infections from Japanese children
with impetigo

Hisata K, Ito T, Matsunaga N, Komatsu M, Jin J, Li S, Watanabe S, Shimizu T, Hiramatsu K.

Abstract

The proportion of MRSA strains that cause skin and soft infections has recently increased. In 3 months we
have characterized 17 MRSA strains isolated from children with impetigo at a Japanese hospital. Seventeen
MRSA strains belonged to 7 clones defined by clonal complex (CC) in MLST genotype and type of SCCmec,
which were rarely identified among healthcare-associated MRSA: CC 91-SCCmeclIb (4 strains);
CC91-SCCmeclIn (2 strains); CC91-SCCmecIVa (2 strains); CC91-SCCmecV (4 strains); CC88-SCCmecIVg (3
strains); CC1-SCCmecIVe (1 strain); and CC5-SCCmecIVn (1 strain). Although one strain belonged to CC5,
which has been commonly identified in healthcare-associated MRSA, it did not carry type II SCCmec, but carried
type IV SCCmec. Fourteen of the 17 strains carried exfoliative toxin a or b gene, and none carried
Panton-Valentine leukocidine gene. Furthermore, we determined the entire nucleotide sequences of two type V
SCCmec elements carried by strains JCSC5952, a CC91 strain, and TSGH17, a Taiwanese CC59 strain. The
structure of SCCmecJCSC5952 was more than 99% homologous in nucleotide identity with those of Taiwanese
PVL-positive ST59 MRSA strains TSGH17 and PM1, which were designated as type V (5C2&5). Identification of
multiple MRSA clones distinct from those disseminating at the hospital suggests that MRSA strains might be
emerging in the community from MSSA strains by acquiring SCCmec elements on various occasions. Carriage of
the similar type V(5C2&5) SCCmec element by strains of distinct genetic backgrounds, CC91 and CC59,

suggested horizontal transfer of the SCCmec element.
Keywords: SCCmec , Impetigo, Community-associated MRSA, Child

Journal of Infection and Chemotherapy 17: 609-621,2011.
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23. Pulse steroids as induction therapy for
children with ulcerative colitis

Kudo T, Nagata S, Ohtani K, Fujii T, Wada M, Haruna H, Shoji H, Ohtsuka Y, Shimizu T,
Yamashiro Y.

Abstract

BACKGROUND: Corticosteroids therapy, classically the first-line treatment for ulcerative
colitis (UC), often causes serious side-effects. Theoretically, pulse steroid therapy where high
doses are given for a shorter period may have maximal beneficial effects and minimal
side-effects as induction therapy for UC. We have therefore retrospectively compared
induction therapy using pulse steroids with conventional steroid treatment for children and
adolescents with moderate-to-severe UC.

METHODS: We utilized conventional steroid treatment (prednisolone 1-1.5 mg/kg/day) as an
induction treatment in 17 UC patients between 1985 and 2006. Alternatively we used a 3-day
megadose pulse steroid therapy (methylprednisolone intravenously 20-30 mg/kg/day, max.
1000 mg/day) in 20 UC patients from 1993 to 2006.

RESULTS: Pulse steroid therapy successfully induced rapid remission in UC patients with
moderate-to-severe disease compared with conventional treatment (13.2 days vs 25.1 days;
P < 0.05). The amelioration of Pediatric Ulcerative Colitis Activity Index score between before
and 1 week after pulse steroid therapy was significantly more than that of conventional
treatment (P < 0.01). No serious adverse effects were observed in the patients treated with
pulse steroid therapy. However, the rate of the relapse episodes during the next 12 months
after pulse steroid therapy was not significantly different from that after conventional
treatment.

CONCLUSION: These findings suggest that pulse steroid therapy is an option to be
considered in children with moderate-to-severe UC.

Keywords: inflammatory bowel disease, pulse steroid therapy, ulcerative colitis

Pediatrics International 53: 974-979, 2011.

32

112



24. -3 fatty acids attenuate mucosal
inflammation in premature rat pups

Ohtsuka Y, Okada K, Yamakawa Y, Ikuse T, Baba Y, Inage E, Fujii T, Izumi H, Oshida K,
Nagata S, Yamashiro Y, Shimizu T.

Abstract

BACKGROUND: Necrotizing enterocolitis (NEC) is a devastating intestinal disease of
premature infants. Although -3 fatty acids are known to have antiinflammatory effects,
their effect against NEC remains unclear.

METHODS: Mother rats fed a soybean-based, docosahexaenoic acid (DHA)- or
eicosapentaenoic acid (EPA)-enriched diet from days 7 to 20 of gestation were examined. On
day 20, the rat pups were delivered by abdominal incision, their intestines were removed, and
messenger RNA was extracted. A rat NEC model was used to confirm the effects of -3 fatty
acids on the inflamed intestine (n = 20-28). The expression of inflammatory molecules was
analyzed by real-time polymerase chain reaction (n = 11-14).

RESULTS: The concentrations of DHA and EPA in the intestine were significantly increased
in the DHA and EPA groups (P < .01). The expression of the antiinflammatory prostaglandin
E2 receptor EP3 was increased in the DHA (P < .05) and EPA groups (P <.01). In the NEC
model, the reduced incidence of colitis was confirmed in the DHA and EPA groups. The
expression of peroxisome proliferator-activated receptor y was increased (P < .05), and
the inhibitor of nuclear factor-kB «a /3 decreased in both the DHA (P <.01) and EPA
groups (P <.05).

CONCLUSION: Our findings indicate that -3 fatty acids are beneficial for protecting the
premature intestine from inflammation by regulating eicosanoid- and nuclear factor-
B-related metabolite expression.

Key words: DHA, EPA, NEC, NF- £B, PPAR 7

Journal of Pediatric Surgery 46:489-495,2011.
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25. Deaths associated with pandemic (HIN1)
2009 among children, Japan, 2009-2010

Okumura A, Nakagawa S, Kawashima H, Muguruma T, Saito O, Fujimoto J, Toida C, Kuga S,
Imamura T, Shimizu T, Kondo N, Morishima T.

Abstract

To clarify the cause of deaths associated with pandemic (HIN1) 2009 among children in
Japan, we retrospectively studied 41 patients <20 years of age who had died of pandemic
(HIN1) 2009 through March 31, 2010. Data were collected through interviews with attending
physicians and chart reviews. Median age of patients was 59 months; one third had a
preexisting condition. Cause of death was categorized as unexpected cardiopulmonary arrest
for 15 patients, encephalopathy for 15, and respiratory failure for 6. Preexisting respiratory
or neurologic disorders were more frequent in patients with respiratory failure and less
frequent in patients with unexpected cardiopulmonary arrest. The leading causes of death
among children with pandemic (HIN1) 2009 in Japan were encephalopathy and unexpected
cardiopulmonary arrest. Deaths associated with respiratory failure were infrequent and
occurred primarily among children with preexisting conditions. Vaccine use and public
education are necessary for reducing influenza-associated illness and death.

Emerging Infectious Diseases 17: 1993-2000, 2011.
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26. Effects of parenteral soybean oil lipid
emulsion on the long-chain
polyunsaturated fatty acid profile in
very-low-birth-weight infants

Shoji H, Hisata K, Suzuki M, Yoshikawa N, Suganuma H, Ohkawa N, Shimizu T.

Abstract

AIM: Conventional soybean lipid emulsions contain no docosahexaenoic acid (DHA) or
arachidonic acid (AA). We investigated the relationship between blood DHA and AA status in
27 very-low-birth-weight (VLBW) infants with or without parenteral lipid emulsion.

METHODS: Sixteen infants received parenteral lipid emulsion, and 11 infants were control group.
The fatty acid composition of the erythrocyte membrane was analysed at birth and at 2 weeks
of age.

RESULTS: No significant difference in AA levels was observed in the lipid emulsion group
between the two time points, whereas the AA levels at 2 weeks were significantly lower
than at birth in the control group. The DHA levels in both groups at 2 weeks were
significantly lower than at birth, but no group differences were observed at both time points.
CONCLUSION: The use of parenteral soybean oil lipid emulsions in VLBW infants in the
postnatal period may prevent the decline in the AA level but does not appear to influence the
DHA level.

Keywords: Arachidonic acid, Docosahexaenoic acid, Fat emulsions, Soybean oil,

Very-low-birth-weight infants

Acta Paediatr. 2011 Jul;100(7):972-6.
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27. Urinary sulfated bile acid analysis for the
early detection of biliary atresia in

infants

Suzuki M, Muraji T, Obatake M, Nio M, Ito K, Suzuki K, Ota K, Maisawa S, Yamashiro Y,
Shimizu T.

Abstract
BACKGROUND: Measurement of urinary sulfated bile acid (USBA) is a non-invasive method to

detect bile congestion. Our aim was to evaluate the feasibility of USBA analysis for the early
detection of biliary atresia (BA).

METHODS: We determined the USBA-to-creatinine ratio (USBA/cr) in 1148 infants at 10-40
days after birth. All infants were followed until the 3- to 4-month postnatal routine health
check. The cutoff value for USBA/cr was 55.0 ymol/g creatinine.

RESULTS: Among the infants tested, 47 (4.10%) had USBA/cr ratios that exceeded the cutoff
value. Two of these 47 infants had liver disease; one was diagnosed with neonatal hepatitis
syndrome, and the other was diagnosed with BA. The BA patient underwent USBA analysis
for the first time on day 18 after birth and hepatoportoenterostomy on day 49. No other
infants were diagnosed with hepatobiliary disease during the follow-up period.
CONCLUSION: This USBA analysis provided the correct assessment without fail and
identified a case of BA. This approach could be used for the screening and early detection of
BA when the false-positive rate is decreased by improving the methods for sample collection
and urine storage.

Keywords: biliary atresia, hepatoportoenterostomy, jaundice, urinary sulfated bile acid

Pediatrics International 53: 497-500, 2011.
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28. Left ventricular torsion and strain in
patients with repaired tetralogy of Fallot
assessed by speckle tracking imaging

Takayasu H, Takahashi K, Takigiku K, Yasukochi S, Furukawa T, Akimoto K, Kishiro M,
Shimizu T.

Abstract

[BACKGROUND] In patients with tetralogy of Fallot (TOF), left ventricular (LV) dysfunction
is an important factor associated with poor clinical outcome.

OBJECTIVE: The purpose of this study was to investigate the torsion and multidirectional
strain of the LV in patients with TOF. [METHODS] Echocardiographic images were
prospectively acquired in 29 patients who underwent TOF repair (age range, 5-25 years) and
in 29 normal controls. Torsion and circumferential and longitudinal strain of the LV were
assessed using speckle tracking imaging. [RESULTS] The torsion in patients was smaller
compared to that in the controls due to small apical rotation and/or inverse basal rotation (P
<0.01). Torsion and untwisting rates decreased with increasing age (R = 0.37, P < 0.05). Basal
circumferential strain and strain rate (SR) at systole and diastole decreased with age (R =
0.58; R = 0.57; R = 0.57, all P < 0.001) and were smaller in patients compared to those in the
controls (all P < 0.01). Septal longitudinal strain and SR at systole and diastole decreased
with age (R = 0.52; R = 0.62; R = 0.71, all P < 0.001) and were smaller than those of the
controls (P < 0.01), although lateral longitudinal strain and SR were relatively maintained.
[CONCLUSION] Abnormal torsion and strain pattern of the LV were observed in patients
without symptoms of cardiac failure. Assessment of torsion and strain is a very sensitive tool
to detect the early deterioration of LV function in patients with TOF.

Key words: tetralogy of Fallot, speckle tracking imaging, torsion, strain
Echocardiography 28:720-729, 2011.
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1. Workers' load and job-related stress after a reform and work system change in a
hospital kitchen in Japan.

Matsuzuki H, Haruyama Y, Muto T, Aikawa K, Ito A, Katamoto S.

Environ Health Prev Med. 2013 Mar; 18(2): 171-6.

OBJECTIVES: Many kitchen work environments are considered to be severe; however, when
kitchens are reformed or work systems are changed, the question of how this influences kitchen
workers and environments arises. The purpose of this study is to examine whether there was a
change in workload and job-related stress for workers after a workplace environment and work
system change in a hospital kitchen.

METHODS: The study design is a pre-post comparison of a case, performed in 2006 and 2008. The
air temperature and humidity in the workplace were measured. Regarding workload, work hours,
fluid loss, heart rate, and amount of activity [metabolic equivalents of task (METs)] of 7 and 8 male
subjects pre- and post-reform, respectively, were measured. Job-related stress was assessed using a
self-reporting anonymous questionnaire for 53 and 45 workers pre- and post-system change,
respectively.

RESULTS: After the reform and work system change, the kitchen space had increased and
air-conditioners had been installed. The workplace environment changes included the introduction
of temperature-controlled wagons whose operators were limited to male workers. The kitchen air
temperature decreased, so fluid loss in the subjects decreased significantly. However, heart rate and
METs in the subjects increased significantly. As for job-related stress, although workplace
environment scores improved, male workers' total job stress score increased.

CONCLUSIONS: These results suggest that not only the workplace environment but also the work
system influenced the workload and job stress on workers.

Keywords: Workplace environment; Work load; Job-related stress; Work system; Kitchen.
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2. Oxygen uptake, heart rate, perceived exertion, and integrated electromyogram of the
lower and upper extremities during level and Nordic walking on a treadmill.

Sugiyama K, Kawamura M, Tomita H, Katamoto S.
J Physiol Anthropol. 2013 Feb 13; 32(1): 2.

The purpose of this study was to characterize responses in oxygen uptake ( V of the lower and
upper extremities during level and Nordic walking on a treadmill.cluded the introduction of
temperature-controlled wagons whose operators were limited to male wor Ten healthy adults (four
men, six women), who regularly engaged in physical activity in their daily lives, were enrolled in
the study. All subjects were familiar with NW. Each subject began walking at 60 m/min for 3
minutes, with incremental increases of 10 m/min every 2 minutes up to 120 m/min V<O(2), V¢(E)
and HR were measured every 30 seconds, and the OMNI scale was used during the final 15 seconds
of each exercise. EMG readings were recorded from the triceps brachii, vastus lateralis, biceps
femoris, gastrocnemius, and tibialis anterior muscles. Vscles. Vius, and tibialis aner during NW
than during LW, with the exception of the speed of 70 m/min (P < 0.01). V*E and HR were higher
during NW than LW at all walking speeds (P < 0.05 to 0.001). OMNI scale of the upper extremities
was significantly higher during NW than during LW at all speeds (P < 0.05). Furthermore, the
iIEMG reading for the VL was lower during NW than during LW at all walking speeds, while the
1IEMG reading for the BF and GA muscles were significantly lower during NW than LW at some
speeds. These data suggest that the use of poles in NW attenuates muscle activity in the lower
extremities during the stance and push-off phases, and decreases that of the lower extremities and
increase energy expenditure of the upper body and respiratory system at certain walking speeds.

Keywords: Nordic walking; Oxygen uptake; iIEMG; Lower extremity; Upper extremity.
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3. Heat stress activates the Akt/mTOR signaling pathway in rat skeletal muscle.

Yoshihara T, Naito H, Kakigi R, Ichinoseki-Sekine N, Ogura Y, Sugiura T, Katamoto S.

Acta Physiol (Oxf). 2013 Feb; 207(2): 416-26.

AIM: It is well known that various stimuli, such as mechanical stress and nutrients, induce muscle
hypertrophythorough the Akt/mTOR signalling pathway, which is a key mediator of protein
synthesis and hypertrophy in skeletal muscle. It was recently reported that heat stress also induces
an increase in muscle weight and muscle protein content. In addition, heat stress enhances
Akt/mTOR signalling after one bout of resistance exercise. However, it remains unclear whether
increased temperature itself stimulates the Akt/mTOR signalling pathway.

METHODS: Forty-two male Wistar rats (279.5 279.5 male Wistar rats (279.5 ever, it remains
unclear whether increased tempergroups at 37, 38, 39, 40 or 41 °C (n = 7 each group). After
overnight fasting, both legs were immersed in different temperatures of hot water for 30 min under
sodium pentobarbital anaesthesia. The soleus and plantaris muscles were immediately removed
from both legs after the thermal stress.

RESULTS: The phosphorylation of mTOR or 4E-BP1 and heat shock protein (HSP) expression
levels were similar among groups in both the soleus and plantaris muscles. However, Akt and
p70S6K phosphorylation significantly increased at 41 °C in the soleus and plantaris muscles.
Moreover, we observed a temperature-dependent increase in Akt and p70S6K phosphorylation in
both muscles.

CONCLUSION: Our data indicate that the altered temperature increased phosphorylation in a
temperature-dependent manner in rat skeletal muscle and may itself be a key stimulator of
Akt/mTOR signalling.

Keywords: heat shock; intracellular signalling; muscle temperature; rectal temperature.
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4. Effects of high-intensity and blood flow-restricted low-intensity resistance training on
carotid arterial compliance: role of blood pressure during training sessions.

Ozaki H, Yasuda T, Ogasawara R, Sakamaki-Sunaga M, Naito H, Abe T.
Eur J Appl Physiol. 2013 Jan; 113(1): 167-74.

We examined the effects of high-intensity resistance training (HIT) and low-intensity blood
flow-restricted (LI-BFR) resistance training on carotid arterial compliance. Nineteen young men
were randomly divided into HIT (n = 9) or LI-BFR (n = 10) groups. The HIT and LI-BFR groups
performed 75 and 30 %, respectively, of one-repetition maximum (1-RM) bench press exercise, 3
days per week for 6 weeks. During the training sessions, the LI-BFR group wore elastic cuffs
around the most proximal region of both arms. Muscle cross-sectional area (CSA), 1-RM strength,
and carotid arterial compliance were measured before and 3 days after the final training session.
Acute changes in systolic arterial pressure (SAP), plasma endothelin-1 (ET-1), nitrite/nitrate (NOx),
and noradrenalin concentrations were also measured during and after a bout of training session. The
training led to significant increases (P < 0.01) in bench press 1-RM and arm and chest muscle CSA
in the two training groups. Carotid arterial compliance decreased significantly (P < 0.05) in the HIT
group, but not in the LI-BFR group. There was a significant correlation (r = -0.533, P < 0.05)
between the change in carotid arterial compliance and the acute change in SAP during training
sessions; however, ET-1 and NOx did not correlate with carotid arterial compliance. Our results
suggest that muscle CSA and strength increased following 6 weeks of both HIT and LI-BFR
training. However, carotid arterial compliance decreased in only the HIT group, and the changes
were correlated with SAP elevations during exercise sessions.

Keywords: moderate vascular occlusion; muscle protein-synthesis; habitual exercise; muscular
function; wave reflection; stiffness; adults; men; reduction; increases.
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5. Effects of proprioceptive neuromuscular facilitation stretching and static stretching

on maximal voluntary contraction.

Miyahara Y, Naito H, Ogura Y, Katamoto S, Aoki J.

J Strength Cond Res. 2013 Jan; 27(1): 195-201.

This study was undertaken to investigate and compare the effects of proprioceptive neuromuscular
facilitation (PNF) stretching and static stretching on maximal voluntary contraction (MVC).
Thirteen male university students (age, 20 al years; height, 172.2 £ 4.6 cm; weight, 68.4 + 6.7 kg;
mean + SD) completed 3 different conditions on 3 nonconsecutive days in randomized order: static
stretching (SS), PNF stretching (PNF), and no stretching (control, CON). Each condition consisted
of a 5-minute rest accompanied by one of the following activities: (a) control, (b) SS, or (c) PNF
stretching. The hip flexion range of motion (ROM) was evaluated immediately before and after the
activity. The MVC of knee flexion was then measured. Surface electromyography was recorded
from the biceps femoris and vastus lateralis muscles during MVC tests and stretching. Although
increases in ROM were significantly greater after PNF than after SS (p < 0.01), the decreases in
MVC were similar between the 2 treatments. These results suggest that, although PNF stretching
increases ROM more than SS, PNF stretching and SS is detrimental to isometric maximal strength.

Keywords: flexibility; hamstring muscles; knee flexion; isometric contraction; warm-up.
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6. Effects of training volume on strength and hypertrophy in young men.

Sooneste H, Tanimoto M, Kakigi R, Saga N, Katamoto S.

J Strength Cond Res. 2013 Jan; 27(1): 8-13.

Knowledge of the effects of training volume on upper limb muscular strength and hypertrophy is
rather limited. In this study, both arms of the same subject were trained in a crossover-like design
with different training volumes (1 or 3 sets) to eliminate the effects of genetic variation and other
individual differences. The purpose of this study was to investigate the effects of training volume on
muscular strength and hypertrophy in sedentary, untrained young Japanese men. Eight subjects (age,
25.0 + 2.1 years; body mass, 64.2 £ 7.9 kg; height, 171.7 = 5.1 cm) were recruited. The subjects
trained their elbow flexor muscles twice per week for 12 consecutive weeks using a seated
dumbbell preacher curl. The arms were randomly assigned to training with 1 or 3 sets. The training
weight was set at 80% of 1 repetition maximum for all sets. The 3-set protocol increased
cross-sectional area significantly more than did 1 set (1 set, 8.0 + 3.7%; 3 sets, 13.3 + 3.6%, p <
0.05). Furthermore, gains in strength with the 3-set protocol tended to be greater than those with 1
set (1 set, 20.4 + 21.6%; 3 sets, 31.7 = 22.0%, p = 0.076). Based on the results, the authors
recommend 3 sets for sedentary untrained individuals. However, this population should incorporate
light training days of 1 set into their training program to prevent overtraining and ensure adherence.
The findings are relevant for the sedentary, untrained young male population and must be

interpreted within the context of this study.

Keywords: muscle hypertrophy; muscle strength; resistance training.
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7. Effects of unstable shoes on energy cost during treadmill walking at various speeds.

Koyama K, Naito H, Ozaki H, Yanagiya T.

J Sports Sci & Med. 2012 Dec; 11: 632-7.

In recent years, shoes having rounded soles in the anteriorposterior direction have been
commercially introduced, which re commonly known as unstable shoes (US). However,
physiological responses during walking in US, particularly at various speeds, have not been
extensively studied to date. The purpose of this study was to investigate the effect of wearing
unstable shoes while walking at low to high speeds on the rate of perceived exertion (RPE), muscle
activation, oxygen consumption (VO2), and optimum speed. Healthy male adults wore US or
normal walking shoes (WS), and walked at various speeds on a treadmill with no inclination. In
experiment 1, subjects walked at 3, 4, 5, 6, and 7 kmeh-1 (duration, 3 min for all speeds) and were
recorded on video from the right sagittal plane to calculate the step length and cadence.
Simultaneously, electromyogram (EMG) was recorded from six different thigh and calf muscles,
and the integrated EMG (IEMG) was calculated. In experiment 2, RPE, heart rate and VO2 were
measured with the walking speed being increased from 3.6 to 7.2 kmeh-1 incrementally by 0.9
kmeh-1 every 6 min. The optimum speed, defined by the least oxygen cost, was calculated from the
fitted quadratic relationship between walking speed and oxygen cost. Wearing US resulted in
significantly longer step length and lower cadence compared with WS condition at any given speed.
For all speeds, iIEMG in the medial gastrocnemius and soleus muscles, heart rate, and VO2 were
significantly higher in US than WS. However, RPE and optimum speed (US, 4.75 + 0.32 kmeh-1;
WS, 4.79 + 0.18 kmeh-1) did not differ significantly between the two conditions. These results
suggest that unstable shoes can increase muscle activity of lower legs and energy cost without
influencing RPE and optimum speed during walking at various speeds.

Keywords: Rocker sole shoes; oxygen consumption; EMG; RPE; optimum speed.
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8. Theoretical study of factors affecting ball velocity in instep soccer kicking.
Ishii H, Yanagiya T, Naito H, Katamoto S, Maruyama T.
J Appl Biomech. 2012 Jul; 28(3): 258-70

The objective of this study was to investigate the factors affecting ball velocity at the final instant of
the impact phase (t1) in full instep soccer kicking. Five experienced male university soccer players
performed maximal full instep kicks for various foot impact points using a one-step approach. The
kicking motions were captured two dimensionally by a high-speed camera at 2,500 fps. The
theoretical equation of the ball velocity at t1 given in the article was derived based on the impact
dynamics theory. The validity of the theoretical equation was verified by comparing the theoretical
relationship between the impact point and the ball velocity with the experimental one. Using this
theoretical equation, the relationship between the impact point and the ball velocity was simulated.
The simulation results indicated that the ball velocity is more strongly affected by the foot velocity
at the initial instant of the impact phase than by other factors. The simulation results also indicated
that decreasing the ankle joint reaction force during ball impact shifts the impact point that produces
the greatest ball velocity to the toe side and decreasing the ankle joint torque during ball impact
shifts the impact point that produces the greatest ball velocity to the ankle side.
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9. Satellite cell pool enhancement in rat plantaris muscle by endurance training depends
on intensity rather than duration.

Kurosaka M, Naito H, Ogura Y, Machida S, Katamoto S.

Acta Physiol (Oxf). 2012 May; 205(1): 159-66.

AIM: Increases in the number of satellite cells are necessary for the maintenance of normal muscle
function. Endurancetraining enhances the satellite cell pool. However, it remains unclear whether
exercise intensity or exercise duration is more important to enhance the satellite cell pool. This
study examined the effects of different intensity and duration of endurancetraining on the satellite
cell pool in rat skeletal muscle.

METHODS: Forty-one 17-week-old female Sprague-Dawley rats were assigned to control (n = 8),
high intensity and high duration (n = 7), high intensity and low duration (n = 8), low intensity and
high duration (n = 9) and low intensity and low duration (n = 9) groups. Training groups exercised 5
days per week on a motor driven treadmill for 10 weeks. After thetraining period, animals were
anaesthetized and the plantaris muscles were removed, weighed and analysed for
immunohistochemical and histochemical properties.

RESULTS: Although no significant differences were found in muscle mass, mean fibre area and
myonuclei per muscle fibre between all groups, the percentage of satellite cells was significantly
higher in the high-intensity groups than in the other groups (P < 0.05).

CONCLUSION: Increases in the satellite cell pool of skeletal muscle following endurance training
depend on the intensityrather than duration of exercise.

Keywords: muscle damage; myonuclear; Pax7; skeletal muscle; treadmill running.
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10. Heat stress-induced changes in skeletal muscle: heat shock proteins and cellular
singnaling transduction.

Naito H, Yoshihara T, Kakigi R, Ichinoseki-Sekine N, Tsuzuki T.

J Phys Fitness Sports Med. 2012; 1(1): 125-131.

Many researchers have been interested in the effects of heat stress on skeletal muscle. Recently, it
has been demonstrated that heat stress on skeletal muscle results in an increase in muscle protein
mass and subsequent muscle hypertrophy, and attenuation of muscle atrophy. Although the cellular
mechanism remains unclear, it is thought that heat shock proteins (HSPs), which are highly
conserved proteins induced by heat stress, play a major role in these phenomena. However, new
insights suggest that heat stress-induced muscle hypertrophy and the prevention of muscle atrophy
may be regulated not only by elevated HSP expression but also by multiple signaling pathways
associated with protein synthesis and breakdown. Additionally, heat stress seems to cause various
changes in other muscle functions. Although further studies are required to reveal the molecular
biological mechanisms involved in the heat stress-induced changes in skeletal muscle, heat stress
may be a useful tool for increasing muscle mass, attenuating disuse skeletal muscle atrophy,
facilitating an early recovery from muscle damage, and improving glucose metabolism. This paper
reviews studies of these effects of heat stress on skeletal muscle.

Keywords: HSPs; hypertrophy; disuse atrophy; muscle damage; glucose metabolism.
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11. Dietary restriction increases site-specific histone H3 acetylation in rat liver: Possible

modulation by sirtuins

Kawakami K, Nakamura A, Goto S:

Biochem Biophys Res Comm 418: 836-840, 2012

We studied dietary restriction (DR) related changes of site-specific acetylation of histone H3 in rat
livers to explore a possible link to histone modifications and sirtuin levels with anti-aging effects of
DR. The acetylation at lysine residue 9, 27 and 56 in H3 was 20-30% higher in DR animals
compared with ad libitum fed counterparts. SIRT6, one of histone deacetylases, was significantly
decreased by DR and thereby may be involved in an increase in the histone acetylation. Our
findings suggest that upregulation of chromatin activities through increased histone acetylation is a

mechanism of anti-aging effects of DR.

Key words: Dietary (calorie) restriction, Aging, Histone modification, Acetylation, Epigenetics,
Sirtuin
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12. Age-associated Declines in Mitochondrial Biogenesis and Protein Quality Control

Factors are Minimized by Exercise Training.

Koltai E, Hart N, Taylor AW, Goto S, Ngo JK, Davies KJ, Radak Z.

Am J Physiol Regul Integr Comp Physiol 303: R127-R134, 2012

A decline in mitochondrial biogenesis and mitochondrial protein quality control in skeletal muscle
is a common finding in aging, but exercise training has been suggested as a possible cure. In this
report, we tested the hypothesis that moderate-intensity exercise training could prevent

the age-associated deterioration in mitochondrial biogenesis in the gastrocnemius muscle of Wistar
rats. Exercise training, consisting of treadmill running at 60% of the initial Vo(2max), reversed or
attenuated significant age-associated (detrimental) declines in mitochondrial mass (succinate
dehydrogenase, citrate synthase, cytochrome-c oxidase-4, mtDNA), SIRT1 activity, AMPK,
pAMPK, and peroxisome proliferator-activated receptor gamma coactivator 1-ctivator 1-me
proliferator-activated receptor gamma coactivator 1-or 1-ptor gamma coactivator 1-or 1-tenuated
significd parameters, including nuclear respiratory factor 1, mitochondrial transcription factor A,
fission-1, mitofusin-1, and polynucleotide phosphorylase levels. We conclude that exercise training
can help minimize detrimental skeletal muscle aging deficits by improving

mitochondrial protein quality control andbiogenesis.

Key words: exercise, mitochondria biogenesis, skeletal muscle, rat, protein quality control
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13. Female distance runners show a different response to post-workout consumption of

wheat gluten hydrolysate compared to their male counterparts

Hirao T, Koikawa N, Aoki K, Sakuraba K, Shimmura Y, Suzuki Y, Sawaki K.

Exp Ther Med 3(4): 641-644, 2012

Wheat gluten hydrolysate (WGH) is rich in glutamyl residue; glutamine is considered a
conditionally essential amino acid under physical stress. WGH has been reported to suppress
post-exercise rises in serum creatine kinase in male distance runners. This study aimed to reproduce
the effects in female distance runners under similar conditions. The study was conducted in a
double-blinded crossover manner. Six female collegiate distance runners ingested WGH or a
placebo after a 2-h run at an intensity estimated as 60-70% of their maximum oxygen uptake. Blood
was sampled before, immediately after, and at 10 and 24 h after the run. Unlike those in male
runners, serum creatine kinase (CK) increased slightly, with a peak at 10 h after the run, while
plasma glutamine kept declining. The anti-inflammatory effect of WGH was not evident since the
post-exercise elevation of CK was ambiguous. Plasma glutamine concentrations also showed a

different kinetics from that in men.

Keywords: exercise, inflammation, glutamine, skeletal muscle, sex difference
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14. Post-training consumption of wheat gluten hydrolysate suppresses the delayed onset

of muscle injury in soccer players.

Aoki K, Kohmura Y, Suzuki Y, Koikawa N, Yoshimura M, Aoba Y, Fukushi N, Sakuraba K,
Nagaoka I, Sawaki K.

Exp Ther Med 3(6): 969-972, 2012

Wheat gluten hydrolysate (WGH) is reported to suppress the muscle injuries associated with
exercise in long distance running and weight training. In the present study, we investigated the
effects of WGH consumption on suppression of muscle injury after soccer training in a double-blind
crossover study. Immediately after a mini soccer game, six soccer players consumed 18.0 g of
WGH, and muscle injury was investigated using serum creatine kinase (CK) as an indicator. The
results showed a significant increase in serum CK from immediately after exercise to 12 h after
exercise stress (p<0.05) in the placebo group, while serum CK decreased during this same time
period in the WGH group, and the difference between the two groups was significant. This suggests

that WGH consumption suppresses delayed-onset muscle injury after exercise in soccer.

Keywords : wheat gluten hydrolysate, muscle injury, soccor, football
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15. Association between the stress fracture and bone metabolism/quality markers in

lacrosse players.

Wakamatsu K, Sakuraba K, Suzuki Y, Maruyama A, Tsuchiya Y, Shikakura J.

Open Access Journal of Sports Medicine 3: 67-71, 2012

Background: Overuse injury including stress fracture is a serious problem for athletes. Recently, the
importance of bone metabolism and quality as factors preventing overuse injury has been
increasingly recognized. Hence, we hypothesized that markers of bone metabolism and quality are
related to overuse injuries.

Methods: The subjects, which were elite university lacrosse players (male, n = 35; age, 19.8 tly, the
importa = 49; age, 20.0 £ 1.0), were divided into a stress fracture group and a control group. We
measured the subjects’ physical characteristics (height, weight, body mass index, and body fat) and
bone architecture was evaluated using quantitative ultrasound. Bone alkaline phosphatase,
N-telopeptide cross-link of type I collagen, tartrate-resistant acid phosphatase 5b (TRAP-5b),
homocysteine, and pentosidine were measured from blood samples obtained from all subjects.
Results: No significant difference was observed between groups with respect to height, weight,
body mass index, and body fat, as well as quantitative ultrasound. Further, there were no significant
differences in the levels of bone alkaline phosphatase, N-telopeptide cross-link of type I collagen, or
TRAP-5b between stress fracture and control groups in all subjects and in male subjects. However,
a significant increase in TRAP-5b level was observed in the stress fracture group compared with the
control in the female subjects (409.9 £ 209.3 and 318.6 £ 81.6 mU/dL, respectively; P < 0.05).
Homocysteine and pentosidine did not differ between groups.

Conclusion: These results suggest that osteoclast activity of female athletes with stress fractures
may be enhanced by TRAP-5b.

Keywords: overuse injury, stress fracture, TRAP-5b
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16. Hyperventilation as a strategy for improved repeated sprint performance

Sakamoto A, Naito H, Chow CM.

Journal of Strength and Conditioning Research [Epub ahead of print]
DOI:10.1519/JSC.0b013e3182alfeSc.

Repeated high intensity sprints incur substantial anaerobic metabolic challenges and create an acidic
muscle milieu that is unfavorable for subsequent performance. Hyperventilation, resulting in
respiratory alkalosis, acts as a compensatory mechanism for metabolic acidosis. This study tested
the hypothesis that hyperventilation performed during recovery intervals would attenuate
performance decrement in repeated sprint pedaling. Thirteen male university athletes performed ten
sets of 10 s maximal pedaling on a cycle ergometer with a 60 s recovery between sets under control
(spontaneous breathing) and hyperventilation conditions in a crossover, counter-balanced manner.
Pedaling load (kp) was set at 0.075 5 ty sprints Peak and mean power outputs were documented for
each set to compare performance decrements over 10 sets between conditions. Hyperventilation (60
breaths/min and PerCO2 maintained at 20-25 mmHg) was performed 30 s before each sprint set.
This intervention successfully increased blood pH by 0.03-0.07 but lowered PCO: by 1.2-8.4
mmHg throughout exercise (P < 0.001). The peak and mean power outputs, and blood [La’]
accumulation were not significantly different between the conditions. However, a significant
condition X time interaction existed for peak power (P = 0.035) and mean power (P = 0.023),
demonstrating an attenuation in power decrement in later sprint sets with hyperventilation. In
conclusion, hyperventilation implemented during recovery intervals of repeated sprint pedaling
attenuated performance decrements in later exercise bouts that was associated with substantial
metabolic acidosis. The practical implication is that hyperventilation may have a strategic role for

enhancing training effectiveness and may give an edge in performance outcomes.

Keywords: respiratory alkalosis, hypocapnia, power, fatigue, recovery
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1. Hyperventilation as a strategy for improved repeated sprint performance.

Sakamoto A, Naito H, Chow CM.

J Strength Cond Res 2014; 28(4): 1119-1126

Repeated high-intensity sprints incur substantial anaerobic metabolic challenges and create an
acidic muscle milieu that is unfavorable for subsequent performance. Hyperventilation, resulting in
respiratory alkalosis, acts as a compensatory mechanism for metabolic acidosis. This study tested
the hypothesis that hyperventilation performed during recovery intervals would attenuate
performance decrement in repeated sprint pedaling. Thirteen male university athletes performed 10
sets of 10-second maximal pedaling on a cycle ergometer with a 60-second recovery between sets
under control (spontaneous breathing) and hyperventilation conditions in a crossover
counter-balanced manner. Pedaling load was set at 0.075 [ body mass. Peak and mean power
outputs were documented for each set to compare performance decrements for 10 sets between
conditions. Hyperventilation (60 breaths per minute and end-tidal partial pressure of CO2
maintained at 20-25 mm Hg) was performed 30 seconds before each sprint set. This intervention
successfully increased blood pH by 0.03—-0.07 but lowered PCO2 by 1.2-8.4 mm Hg throughout
exercise (p < 0.001). The peak and mean power outputs, and blood [La-] accumulation were not
significantly different between the conditions. However, a significant condition [ time interaction
existed for peak power (p = 0.035) and mean power (p = 0.023), demonstrating an attenuation in
power decrement in later sprint sets with hyperventilation. In conclusion, hyperventilation
implemented during recovery intervals of repeated sprint pedaling attenuated performance
decrements in later exercise bouts that was associated with substantial metabolic acidosis. The
practical implication is that hyperventilation may have a strategic role for enhancing training
effectiveness and may give an edge in performance outcomes.

Keywords: respiratory alkalosis, hypocapnia, power, fatigue, recovery
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2. Effects of proprioceptive neuromuscular facilitation stretching and static stretching on
maximal voluntary contraction.

Miyahara Y, Naito H, Ogura Y, Katamoto S, Aoki J.
J Strength Cond Res. 2013; 27(1): 195-201

This study was undertaken to investigate and compare the effects of proprioceptive neuromuscular
facilitation (PNF) stretching and static stretching on maximal voluntary contraction (MVC).
Thirteen male university students (age, 20 + 1 years; height, 172.2 + 4.6 cm; weight, 68.4 £ 6.7 kg;
mean £+ SD) completed 3 different conditions on 3 nonconsecutive days in randomized order: static
stretching (SS), PNF stretching (PNF), and no stretching (control, CON). Each condition consisted
of a 5-minute rest accompanied by one of the following activities: (a) control, (b) SS, or (c) PNF
stretching. The hip flexion range of motion (ROM) was evaluated immediately before and after the
activity. The MVC of knee flexion was then measured. Surface electromyography was recorded
from the biceps femoris and vastus lateralis muscles during MVC tests and stretching. Although
increases in ROM were significantly greater after PNF than after SS (p < 0.01), the decreases in
MVC were similar between the 2 treatments. These results suggest that, although PNF stretching
increases ROM more than SS, PNF stretching and SS is detrimental to isometric maximal strength.

Keywords: flexibility, hamstring muscles, knee flexion, isometric contraction, warm-up
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3. Heat stress activates the Akt/mTOR signaling pathway in rat skeletal muscle.

Yoshihara T, Naito H, Kakigi R, Ichinoseki-Sekine N, Ogura Y, Sugiura T, Katamoto S.

Acta Physiol. 2013; 207(2): 416-426

AIM: It is well known that various stimuli, such as mechanical stress and nutrients, induce muscle
hypertrophy thorough the Akt/mTOR signalling pathway, which is a key mediator of protein
synthesis and hypertrophy in skeletal muscle. It was recently reported that heat stress also induces
an increase in muscle weight and muscle protein content. In addition, heat stress enhances
Akt/mTOR signalling after one bout of resistance exercise. However, it remains unclear whether
increased temperature itself stimulates the Akt/mTOR signalling pathway.

METHODS: Forty-two male Wistar rats (279.5 + 1.2 g) were divided into a control group (CON) or
one of five thermal stress groups at 37, 38, 39, 40 or 41 °C (n = 7 each group). After overnight
fasting, both legs were immersed in different temperatures of hot water for 30 min under sodium
pentobarbital anaesthesia. The soleus and plantaris muscles were immediately removed from both
legs after the thermal stress.

RESULTS: The phosphorylation of mTOR or 4E-BP1 and heat shock protein (HSP) expression
levels were similar among groups in both the soleus and plantaris muscles. However, Akt and
p70S6K phosphorylation significantly increased at 41 °C in the soleus and plantaris muscles.
Moreover, we observed a temperature-dependent increase in Akt and p70S6K phosphorylation in
both muscles.

CONCLUSION: Our data indicate that the altered temperature increased phosphorylation in a
temperature-dependent manner in rat skeletal muscle and may itself be a key stimulator of
Akt/mTOR signalling.

Keywords: heat shock, intracellular signaling, muscle temperature, rectal temperature
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4. Effects of high-intensity and blood flow-restricted low-intensity resistance training on
carotid arterial compliance: role of blood pressure during training sessions.

Ozaki H, Yasuda T, Ogasawara R, Sakamaki-Sunaga M, Naito H, Abe T.Y

Eur J Appl Physiol. 2013; 113: 167-174

AIM: It is well known that various stimuli, such as mechanical stress and nutrients, induce muscle
hypertrophy thorough the Akt/mTOR signalling pathway, which is a key mediator of protein
synthesis and hypertrophy in skeletal muscle. It was recently reported that heat stress also induces
an increase in muscle weight and muscle protein content. In addition, heat stress enhances
Akt/mTOR signalling after one bout of resistance exercise. However, it remains unclear whether
increased temperature itself stimulates the Akt/mTOR signalling pathway.

METHODS: Forty-two male Wistar rats (279.5 + 1.2 g) were divided into a control group (CON) or
one of five thermal stress groups at 37, 38, 39, 40 or 41 °C (n = 7 each group). After overnight
fasting, both legs were immersed in different temperatures of hot water for 30 min under sodium
pentobarbital anaesthesia. The soleus and plantaris muscles were immediately removed from both
legs after the thermal stress.

RESULTS: The phosphorylation of mTOR or 4E-BP1 and heat shock protein (HSP) expression
levels were similar among groups in both the soleus and plantaris muscles. However, Akt and
p70S6K phosphorylation significantly increased at 41 °C in the soleus and plantaris muscles.
Moreover, we observed a temperature-dependent increase in Akt and p70S6K phosphorylation in
both muscles.

CONCLUSION: Our data indicate that the altered temperature increased phosphorylation in a
temperature-dependent manner in rat skeletal muscle and may itself be a key stimulator of
Akt/mTOR signalling.

Keywords: heat shock, intracellular signaling, muscle temperature, rectal temperature
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5. Redox-regulating sirtuins in aging, caloric restriction, and exercise.
Radak Z, Koltai E, Taylor AW, Higuchi M, Kumagai S, Ohno H, Goto S, Boldogh I.
Free Radic Biol Med 2013; 58: 87-97

The consequence of decreased nicotinamide adenine dinucleotide (NAD(+)) levels as a result of
oxidative challenge is altered activity of sirtuins, which, in turn, brings about a wide range of
modifications in mammalian cellular metabolism. Sirtuins, especially SIRT1, deacetylate important
transcription factors such as p53, forkhead homeobox type O proteins, nuclear factor kB, or
peroxisome proliferator-activated receptor y coactivator 1o (which controls the transcription of pro-
and antioxidant enzymes, by which the cellular redox state is affected). The role of SIRT1 in DNA
repair is enigmatic, because it activates Ku70 to cope with double-strand breaks, but deacetylation
of apurinic/apyrimidinic endonuclease 1 and probably of 8-oxoguanine-DNA glycosylase 1
decreases the activity of these DNA repair enzymes. The protein-stabilizing effects of the
NAD+-dependent lysine deacetylases are readily related to housekeeping and redox regulation. The
role of sirtuins in caloric restriction (CR)-related longevity in yeast is currently under debate.
However, in mammals, it seems certain that sirtuins are involved in many cellular processes that
mediate longevity and disease prevention via the effects of CR through the vascular, neuronal, and
muscular systems. Regular physical exercise-mediated health promotion also involves
sirtuin-regulated pathways including the antioxidant-, macromolecular damage repair-, energy-,
mitochondrial function-, and neuronal plasticity-associated pathways. This review critically
evaluates these findings and points out the age-associated role of sirtuins.

Keywords: aging, sirtuins, caloric restriction, redox homeostasis, antioxidants, DNA repair, redox

signaling, exercise, free radicals
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6. Effects of regular exercise on the neutrophil functions and antibody responses against
4-hydroxy-2-nonenal adducts in middle-aged humans, possible correlation with oxidative
stress.

Sasaki S, Matsuura T, Takahashi R, Iwasa T, Watanabe H, Shirai K, Nakamoto H, Goto S,
Akita S, Kobayashi Y.

Exercise Immunology Rev 2013; 19: 62-73

Regular exercise has recognized health benefits, partly because it reportedly lowers the levels of the
oxidation products of proteins and DNA at rest, in contrast with the effect of acute exercise.
However, when we compared oxidative response markers in active middle-aged subjects with those
in sedentary ones, the level of urinary 8-OHdG was higher in active subjects. Because neutrophils
are the first line of defense against a variety of infectious diseases, we then compared the cell
density, functions and apoptosis of neutrophils in active subjects with those in sedentary ones. The
cell density of neutrophils and phagocytosis of opsonized zymosan by neutrophils were higher in
active subjects, being similar with the reported effects of acute exercise. To determine any
beneficial effects of oxidative stress in active subjects, we then compared the levels of antibodies
against 4-hydroxy-2-nonenal adducts in active subjects with those in sedentary ones, because
4-hydroxy-2-nonenal is one of the most common bioactive aldehyde products of oxidative stress,
and because the IgM class of antibodies against oxidized low-density lipoprotein is associated with
atheroprotective properties. The level of the IgM but not the IgG class of antibodies against
4-hydroxy-2-nonenal adducts was higher in active subjects. Overall, this study revealed that our
active middle-aged subjects showed both oxidative responses and a higher IgM response to reactive
carbonyl derivatives, possibly providing a basis for a health benefit by exercise in our active
subjects.

Keywords: regular exercise, oxidative response, anti-oxidative response, antibodies against
4-hyroxy-2-nonenal adducts
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7. Review: Implication of oxidative damage to proteins and DNA in aging and its
intervention by caloric restriction and exercise.

Goto S, Radak Z.
J Sport Health Sci 2013; 2: 75-80

In this short review we describe implications of age-related changes of protein and DNA oxidation
as a public mechanism of biological aging. Oxidativelymodified protein andDNAhave been
demonstrated to increasewith advancing age in rodents. Half-life of proteins is extended
andDNArepair activity declines in old animals.Dietary restriction initiated late in life can shorten
the half-life of proteins to levels of young animals, thus contributing to reduce level of altered
proteins in old animals by the regimen. Regular exercise reduced oxidativelymodified proteins in
the brainwith improved cognitive functions. It attenuated oxidative stress in the liver, i.e.,
ameliorating activation of nuclear factor kB, increasing reduced glutathione, and decreasing
oxidized guanine base in nuclear and mitochondrial DNA. These findings suggest that regular
exercise has systemic effects in reducing oxidative stress. Thus, life-styles such as diet and
exercisemay extend health span, by up-regulating overall anti-oxidant capacities that include
proteins involved inprotein turnover and DNA repair, resulting in reduction of damaged proteins
and DNA that potentially promote physiological and pathological aging.

Keywords: aging, dietary restriction, DNA, exercise, oxidative stress, protein
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8. Review : The complex role of physical exercise and reactive oxygen species on brain.

Radak Z, Marton O, Nagy E, Koltai E, Goto S.

J Sport Health Sci 2013; 2: 87-93

Reactive oxygen species (ROS) are continuously generated during aerobic metabolism and at
moderate level. They play a role in redox signaling, but in significant concentration they cause
oxidative damage and neurodegeneration. Because of the enhanced sensitivity of brain to ROS, it is
especially important to maintain the normal redox state in different types of neuron cells. In last
decade it became clear that regular exercise beneficially affects brain function, and can play an
important preventive and therapeutic role in stroke, Alzheimer, and Parkinson diseases. The effects
of exercise appear to be very complex and could include neurogenesis via neurotrophic factors,
increased capillariszation, decreased oxidative damage, and increased proteolytic degradation by
proteasome and neprilysin. Data from our and other laboratories indicate that exercise-induced
modulation of ROS levels plays a role in the protein content and expression of brain-derived
neurotrophic factor, tyrosine-related kinase B (TrkB), and cAMP response element binding protein,
resulting in better function and increased neurogenesis. Therefore, it appears that exercise-induced
modulation of the redox state is an important means, by which exercise benefits brain function,
increases the resistance against oxidative stress, facilitates recovery from oxidative stress, and
attenuates age-associated decline in cognition.

Keywords: exercise, neurotrophin, brain function, oxidative damage, oxidative stress
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9. Dietary restriction increases protein acetylation in the livers of aged rats.

Nakamura A, Kawakami K, Kametani, Goto S.

Gerontology 2013; 59: 542-548

Acetylation of multiple proteins in the liver of young and aged rats decreased slightly with ageing
and increased markedly under DR. The results of subcellular fractionation revealed that the
DR-induced increase in protein acetylation was more prominent in extranuclear proteins than in
nuclear proteins, indicating that acetylation is global, but protein-specific. This was further
confirmed in the results of immune-pull-down assays for mitochondrial acetylated proteins. Cellular
protein acetylation is regulated by multiple factors, including various deacetylases and
acetyltransferases. With regard to the possible mechanisms of DR-induced increases in protein
acetylation, we observed that DR increased SIRT3 expression in the liver of young and aged rats.
Expression of the mitochondrial protein acetyltransferase GCNSLI1 significantly increased with
ageing but did not respond to DR.

Keywords: dietary restriction, acetylation, ageing, Fischer 344 rats
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11. Isokinetic strength and anaerobic / intermittent capacity of Japanese lacrosse players.
Tsuchiya Y, Ochi E, Sakuraba K, Kikuchi N, Hwang I.
Isokinetics and Exercise Science 2013; 21: 77-82

We investigated and compared isokinetic strength, anaerobic and intermittent capacity of men's
lacrosse players at various playing positions. The subjects were 33 men's lacrosse players (attacker;
ATn=11, defender; DFn=10, midfielder; MFn=12). Measurements contained physical
characteristics, isokinetic strength, anaerobic capacity (maximal anaerobic power; Pmax, Wingate
anaerobic power; WAnP), and 10-s (R10IC) and 20-s (R20IC) rest intervals of intermittent capacity.
Knee flexor strength at angular velocities of 60°/s and 180°/s was significantly greater in DF
players than in AT players (p < 0.05), 300°/s was significantly higher in MF players than in AT
players (p <0.05). With regard to Pmax, MF players showed significantly higher values compared
with AT players (p < 0.05), and WAnP of MF players showed significantly higher values compared
with that of AT and DF players (AT; p <0.01, DF; p <0.05). R10IC was significantly higher in MF
players than in both AT and DF players (AT: p < 0.05, DF: p < 0.05), whereas R20IC was
significantly higher in MF players than in AT players (p< 0.05). These results indicate that knee
flexor strength, anaerobic capacity, and intermittent capacity are greater in pF than the other
positions in men's lacrosse.

Keywords: anaerobic capacity; intermittent capacity; isokinetic strength; positional characteristics
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12. High force eccentric exercise enhances serum tartrate-resistant acid phosphatase-Sb and
Osteocalcin.

Tsuchiya Y, Sakuraba K, Ochi E.

Journal of Musculoskeletal and Neuronal Interactions 2014; 14: 50-57

We investigated the effects of eccentric contractions (ECs) on bone metabolism markers and the
relationship between bone metabolism and skeletal muscle related protein. Seventeen young
untrained men were divided into two groups and performed either 60 or 30 maximal ECs. We
measured serum levels of osteocalcin (OC), bone alkaline phosphatase, cross-linked N-telopeptide
of type I collagen (NTx), and tartrate-resistant acid phosphatase 5Sb (TRACP-5b), growth hormone
(GH), and insulin-like growth factor-1 (IGF-1). Blood samples were collected for up to five days
after ECs. OC with 60 ECs were significantly higher than with 30 ECs (2 hours; p<0.05, day 1 and
day 5; p<0.01). TRACP-5b with 60 ECs were significantly higher than with 30 ECs (day 3 and day
5; p<0.001). IGF-1 and OC were significantly positively correlated with 60 ECs (2 hours, day 1,
and day 5; p<0.05). There were also significant positive correlations between IGF-1 and NTx with
60 ECs (2 hours, p<0.01; day 1, p<0.05).We found that one bout of severe ECs caused increases in
OC and TRACP-5b, which promote increased bone metabolism. Our results suggest that
contraction-induced IGF-1 may activate OC and NTx in acute response.

Keywords: Bone Metabolism, Lengthening Contractions, IGF-1, Muscle Injury, Myokine
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13. Pediatric Orthopedic Injuries Requiring Hospitalization; Epidemiology and Economics.

Nakaniida A, Sakuraba K, Hurwitz E.

Journal of Orthopedic Trauma 2014; 28: 167-172

Objective: This study aimed to identify the 10 most frequent pediatric orthopaedic injuries requiring
hospitalization in the United States, the major causes of these injuries, and their economic burden to
health care cost.

Methods: The 2006 Kids’ Inpatient Database (KID) (age range, 0-20 years) was used to determine
the 10 most frequent pediatric orthopaedic injuries requiring hospitalization. The injuries were
identified by ICD-9-CM codes 800.0-999.9 and external cause of injury codes (E-codes).
Discharges were weighted to produce national estimates according to average age at admission,
hospital charges, and length of stay.

Results: The 2 populations accounting for the highest total hospitalization charges (USD) for
pediatric orthopaedic injury were young children with femur fractures (11 years of age, 20%, $32
441 per visit) and adolescents with vertebral fractures (17 years of age, 8%, $53 992 per visit). But
the most common injuries requiring hospitalization were femur (11 years of age; 20%) and humerus
(8 years of age; 18%) fractures. The most costly injuries, vertebral and pelvic injuries, were largely
related to motor vehicle accidents (11.7% and 14.4%, respectively). In contrast, humerus and radius
fractures had a high rate of playground-related injuries (21.9% and 11.3%, respectively). None of
the causes accounted for more than 25% of the total incidence for the 10 most common injuries
identified in this study.

Conclusions: Identification of the patients responsible for the majority of the hospitalization charges
for pediatric injuries will enable institutions to better plan their budgets on the basis of the local
incidence.

Keywords: Kids’ Inpatient Database, pediatric orthopaedic injury, E-code, MV A, sports
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14. Influence of Different Spinal Alignments in Sitting on Trunk Muscle Activity.

Miura T, Sakuraba K.

Journal of Physical Therapy Science 2013; 25: 483-487

[Purpose] To clarify the relationship between spinal alignment and trunk muscle activities in
upright sitting without manual intervention. [Subjects] Twenty-three healthy male volunteers with
no history of lumbar disorders participated in this study. [Methods] Trunk alignment and surface
electromyographic activities of 6 trunk muscles were measured synchronously during the motion
from slump to upright sitting position. The amplitude of the muscle activities were normalized to
maximal voluntary contraction. Subjects were classified into 3 spinal alignment groups: long
lordosis (LL), short lordosis (SL), and kyphosis (K). [Results] The LL group consisted of 9 subjects
(39%), the SL group of 9 subjects (39%), and the K group of 5 subjects (22%). The K group had
significantly lower muscle activity of the back and abdominal muscles. The SL group had
significantly greater muscle activity of the lumbar paraspinals than the LL group, and greater
activity of the lumbar multifidus was observed in the SL group than in the other groups. The LL
group showed significantly greater muscle activity of the internal oblique muscle than the other
groups. [Conclusion] Upright sitting without manual correction leads to various kinds of spinal
alignment. Judging from trunk muscle activities, we suggest that the desirable spinal alignment in
upright sitting is a neutral lumbar position with no thoracolumbar kyphosis.

Keywords: Electromyography, Trunk muscles, Sitting posture
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15. Association between femoral anteversion and lower extremity posture upon single-leg
landing: implications for anterior cruciate ligament injury.

Kaneko M., Sakuraba K.

Journal of Physical Therapy Science 2013; 25: 1213-1217

[Purpose] Increased femoral anteversion may occur with hip internal rotation and valgus knee
alignment upon landing and is considered a risk factor for anterior cruciate ligament injury. We
examined the relationship between femoral anteversion and joint motion and muscle activity of the
lower extremity in terms of the risk factors for anterior cruciate ligament injury. [Subjects] Sixteen
healthy females were divided on the basis of femoral anteversion into low and high groups.
[Methods] Femoral anteversion was assessed using Craig's test. We performed kinematic analysis
and measured the electromyography activity of the lower extremity upon left single-leg landing.
[Results] The high group had a significantly lower hip flexion angle and higher knee flexion and
valgus angles than the low group. The rectus femoris showed significantly greater
electromyography activities in the high group than in the low group. [Conclusion] These results
suggest that increased femoral anteversion results in lower hip flexion angle, higher knee valgus
alignment, and greater rectus femoris muscle activity, leading to anterior tibial displacement upon
single-leg landing. Increased femoral anteversion may be a potential risk factor for anterior cruciate

ligament injury.

Keywords: Femoral anteversion, Lower extremity alignment, Single-leg landing
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16. Bone metabolism markers in collegiate female runners.

Wakamatsu K, Sakuraba K, Tsuchiya Y, Yamasawa F, Ochi E.

International SportsMed Journal 2013; 14: 148-154

Background : Overuse osteopathy including stress fracture is a serious problem for female runners.
Research question : The purpose of this study was to investigate the bone metabolism markers in
female collegiate track and field athletes with/without overuse osteopathy and sedentary control.
Type of study :Cross-sectional study.Methods : Subjects included 25 female collegiate track and
field athletes (stress fracture subjects, n = 12, no-stress fracture subjects, n = 13). In addition, 16
women without exercise experience were included as a control group. The measured elements were
bone strength by quantitative ultrasounds (QUS), bone metabolism markers (serum bone-specific
alkaline phosphatase [BAP], circulating serum cross-linked N-telopeptide [NTx], urinary NTx, and
tartrate-resistant acid phosphatase [TRAP]-5b), and estradiol. Results : In the the resulting analysis,
both stress fracture and no-stress fracture groups showed significantly higher QUS values than the
non-exercising control group (p < 0.001). Moreover, both athlete groups exhibited significantly
higher TRAP-5b levels than the control group (p < 0.05). However, BAP, blood NTx, urinary NTx,
and estradiol levels showed no significant differences between the three groups. Conclusion : These
findings suggest that TRAP-5b is a useful marker to monitor bone metabolism in the track and field
athletes.

Keywords: Stress fracture, Bone metabolism, TRAP-5b, Track and field.
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17. Wheat gluten hydrolysate affects race performance in the triathlon.

Koikawa N, Aoki E, Suzuki Y, Sakuraba S, Nagaoka I, Aoki K, Shimmura Y, Sawaki K.

Biomedical Reports 2013; 1: 646-650

Wheat gluten hydrolysate (WGH) is a food ingredient, prepared by partial enzymatic digestion of
wheat gluten, which has been reported to suppress exercise-induced elevation of serum creatinine
kinase (CK) activity. However, its effects on athletic performance have not yet been elucidated.
This is the presentation of an experiment performed on five female college triathletes who
completed an Olympic distance triathlon with or without ingestion of 21 g of WGH during the
cycling leg. The experiment was performed in a crossover double-blind manner. The race time of
the running leg and thus the total race time was significantly shorter when WGH was ingested.
However, serum CK levels exhibited no apparent differences between the two WGH or placebo

groups.

Keywords:
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18. RERXFARN—YEBEFIRBT HETEHR LERB~—D— & DBER—FRN~—T—
"TRACP-5b” 2% H L T — The relationship between stress fractures and bone
metabolism markers in female collegiate athletes — focus on a new bone resorption marker
“ TRACP 5b”-

BIER, BERE, TEBGAH, LIESTH, SR o,
HARRER A R —Y EFEEEE 2013;21: 119-124
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Keywords: Overuse injury of the bone, TRACP-5b, Stress fracture, &% B FEE, 5754
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19. BRBEBDOT AV I Ty FAR—LAD b L—=V TR X 3 B ERE O
A TER, ERM, SER, fEEET.
HAREFRSMESE 2013;19: 59-62
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Keywords: @REAR—YVRT, HIKEEH, 7 AU 7> FAR—/ L, High school athlete,
Physical growth, American football
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20. FERE L BEE ORBATEE) O HLBR-1 B & ONSLAL T OREAGTEENIZ DV C-
fEBIL, #ERME, EREZ, SRR, BA R, HES.
FRERERLS 2013;28: 689-693

e (HEY) AR & SO RSB HIEEIOMEZH LN T D 2 & TH D, [MRIEFR
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Keywords: = W #, Local muscles, # % % #2 Wr 2% & , Elderly adults, Local muscles,
Ultrasonography
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HLM 2 ~Stress fracture and bone metabolism markers in female long distance runners.
BRERAE, EER, ERZE, BERY, LEH.
AR A RN — Y EZRFE 2013;21: 561-564
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22. Efficacy of aroma therapy for dementia.
Hongo T, Kawai S, Kamoshita H, Kurata M.
JER A R — 7 ERFHAHTSE 2013;63: 1-9

[Background] Dementia is characterized by progressive loss of memory and cognitive function,
various behavioral and neuropsychiatric disturbances. It is one of the most important health care
problems in the aging populations. The olfactory limbic system is associated with emotion and
memory function. Current pharmacological approaches for dementia are merely palliative. It is
increasingly recognized that non-pharmacological options should be pursued. [Objective] The aims
are to review systematically English literature on aromatherapy for dementia up to July 2010 and to
make clear the efficacy of aromatherapy for dementia.[Design] A randomized control trial
regarding aromatherapy for dementia.[Method] The English language literature up to July 2010
were searched by the databases PubMed, MEDLINE and ALOIS, and bibliographies. The search
terms: aromatherapy, complementary therapy, alternative therapy, essential oil, and dementia were
used. The inclusion criteria were existence of informed consent, mention of details of randomized
technique, detailed transition of the number of dropouts, justification, standardization of outcome
measurements, blind evaluation of the measurer, and clearly presented outcome indications. The
exclusion criteria included studies in non-English publications without English abstract,
pharmacological interventions, screening instrument studies, and normal clinical trials without
control group. There was no restriction on the length of the intervention trial or number of cases.
Cognitive function, quality of life, relaxation were selected as the treatment outcomes.[Results and
discussion] Seven randomized controlled trials were extracted, of which six researches showed
that the aromatherapy intervention had statistically significant treatment outcomes. [Discussion]
Although the extracted six studies showed statistically significance in treatment outcomes by
aromatherapy intervention, However, the numbers of the patients in those referred six studies were
relatively small and the meta-analysis of them cannot be performed. [Conclusion] Carefully
designed, large-scale randomized controlled trials will be investigated to remedy the current
scarcity of evidence regarding aromatherapy, and further evidence for efficacy of aroma therapy for
dementia is needed.

Keywords: Systematic review, Complementary therapy, Essential oil, Lavender, Lemon balm
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T = T 2013524, 1-9
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25. BRI LV BLE T HICBEIERHEEO BBOEE X7 +r—~< RIZ5EXD

-2
FIEREHE, AR, ERINDCH, BNIER, A BEA, BRET, $aARKH.
K& BEEZEMIESTE 2014;16: 1-7
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FIEFERE, ALHFEZ, A BA, BAE.
IERBEEEHESE 2013;59: 93-94
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27. Identification of a hepatoprotective peptide in wheat gluten hydrolysate against.

Sato K, Egashira Y, Ono S., Mochizuki S, Shimmura Y, Suzuki Y, Nagata M, Hashimoto K,
Kiyono T, Park E. Y, Nakamura Y, Itabashi M., Sakata Y, Furuta S, Sanada H.

Journal of Agricultural Food Chemistry 2013; 61: 6304-6310

A hepatoprotective peptide, pyroglutamyl leucine (pyroGlu-Leu), was identified in wheat gluten
hydrolysate through an in vivo activity-guided fractionation approach based on
D-galactosamine-induced acute hepatitis in rats and fractionation of peptides with large-scale
preparative ampholine-free isoelectric focusing. The active acidic fraction predominantly consisted
of pyroglutamyl peptides and free pyroglutamic acid. Pyroglutamyl peptides were derivatized with
phenyl isothiocyanate after removal of a pyroglutamyl residue by pyroglutamate aminopeptidase.
The derivatives were purified by reversed-phase HPLC and subjected to sequence analysis. The
active fraction contained pyroGlu-Ile, pyroGlu-Leu, pyroGlu-Gln, pyroGlu-Gln-Gln, and free
pyroGlu. Ingestion of pyroGlu-Leu at 20 mg/kg body weight significantly decreased serum
aspartate and alanine aminotransferases to approximately 30% and 20% of those values of the
vehicle group, respectively, which were near the normal levels. Thirty minutes after ingestion of
pyroGlu-Leu at 20 mg/kg, the concentration of pyroGlu-Leu in portal blood plasma increased to
approximately 2 uM.

Keywords: Wheat gluten hydrolysate, Pyroglutamyl, Hepatitis, d-Galactosamine, pyroGlu-Leu
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28. Exercise up-regulates salivary amylase in humans (Review)

Koibuchi E, Suzuki Y.

Experimental and Therapeutic Medicine 2014; 7: 773-777

The secretion of salivary a-amylase is influenced by adrenergic regulation of the sympathetic
nervous system and the hypothalamic-pituitary-adrenal axis; thus, exercise affects the levels of
salivary a-amylase. Granger et al published a review in 2007 that focused attention on salivary
a-amylase. In addition, a portable system for monitoring salivary a-amylase activity was launched
in Japan at the end of 2005. The correlation between exercise and salivary a-amylase has since been
extensively investigated. The present review summarizes relevant studies published in the English
and Japanese literature after 2006. A search of the PubMed and CiNii databases identified 54
articles, from which 15 original articles were selected. The findings described in these publications
indicate that exercise consistently increases mean salivary a-amylase activities and concentrations,
particularly at an intensity of >70% VO2max in healthy young individuals. Thus, these studies have
confirmed that salivary a-amylase levels markedly increase in response to physical stress. Salivary
a-amylase levels may therefore serve as an effective indicator in the non-invasive assessment of
physical stress.

Keywords: Adrenergic, Athlete, Physical stress, Sympathetic nervous system
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29. BEAIEA X7 b 7 ARITEBIT 2HEA-HTPE 2 W - #iB ORI (L
BT, AREIER, AERIEE.
HA/NRDEEZSHMES 2013;22: 175-182

HEIE A2 hZ A (ASD) W2« HORFFAOIFHMEZ HAY & LT, RBR O B 24 12%f
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NI o A e Y 55t TSP W Rl AT Y (/S I IS U7z, JEBIL (16
%) VXEAL S ARSI e R Bl B mmwﬁﬁm& BHRHEICERT S &5
R OIADIEFHEN A LN D — T, BREEHICEDORE SRBOENEALT DL, AR
RFHEEROUE L —BT 2R A BT, EF2 (155) 28T RS 7o flbi R 51
DBIE SN, Fv 7 TF LD Y | RER N E L7200 B DR L2 &
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30. Evidence that birth weight is decreased by maternal lead levels below5 pg/dl in male
newborns.

Nishioka E, Yokoyama K, Matsukawa T, Vigeh M, Hirayama S, Ueno T, Miida T, Makino S,
Takeda S.

Reproductive Toxicology 2014; 47: 21-26

To assess the association between birth weight and maternal blood lead (BPb) levels, 386
pregnantwomen and their newborn offspring were surveyed. Mean + SD (range) maternal BPb
concentra-tions were 0.98 £ 0.55 (0.10-3.99), 0.92 + 0.63 [<0.09 (limit of quantification)-3.96],
and 0.99 + 0.66(<0.09-3.96) g/dl at 12, 25 and 36 weeks’ gestation, respectively. Mean = SD
(range) gestational ageat delivery was 38.9 + 1.3 (35-41) weeks. In male newborns, a significant
correlation between birthweight and logBPb at 12 weeks’ gestation was observed (Spearman’s rank
correlation coefficient = —0.145,p < 0.05). Multiple regression analysis indicated that birth weight
was significantly inversely associatedwith logBPb at 12 weeks’ gestation, controlling for possible
confounding variables. These results suggestthat low-level exposure to lead in early gestation could
be a risk factor for reduced birth weight in maleoffspring.

Keywords: Lead, Birth weight, Prenatal exposure, Pregnancy outcome, Sex differences
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31. Low Level Prenatal Blood Lead Adversely Affects Early Childhood Mental Development.
Vigeh M, Yokoyama K, Matsukawa T, Shinohara A, Ohtani K.
Journal of Child Neurology 2014 (in press)

The effect of prenatal lead exposure on child development has been a topic of public health concern
for decades. To estimate prenatal lead exposure effects on early childhood development, maternal
blood (n = 364) and umbilical cord blood (n = 224) samples were collected during pregnancy and at
delivery. Mental development was assessed using the Harold Ireton Early Child Development
Inventory from 174 children. Maternal whole blood lead levels in the first trimester were
significantly higher in children with developmental scores <20% than in those with normal scores
(mean =+ standard deviation: 6.3 £ 1.9 vs 4.0 + 2.4 pg/dL, respectively, P = .01). Maternal blood
lead levels in the first trimester were also inversely associated with the development scores (r = —
0.155, P =.041). Logistic regression analysis showed a significant relationship between increasing
maternal blood lead levels in the first trimester with low development scores (odds ratio = 1.74,
95% confidence interval = 1.18-2.57, P = .005). The findings of the present study showed a
relatively low level of prenatal lead exposure (mean < 6.5 pg/dL) associated with lower
developmental scores in early childhood.

Keywords: Lead, Children, Mental development, Prenatal, Prenatal lead exposure
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32. Increase in blood manganese induces gestational hypertension during pregnancy

Vigeh M., Yokoyama K, Ohtani K, Shahbazi F, Matsukawa T.

Hypertension in pregnancy 2013; 32: 214-224

Objective: Pregnancy hypertension can lead to many pregnancy complications and increases the
risk of maternal morbidity and mortality. Methods: To investigate the effects of blood manganese
(Mn) on the development of pregnancy hypertension, 364 healthy women were examined during
early pregnancy until delivery. Results: At the first and second trimesters of pregnancy,
concentrations of Mn in maternal blood were significantly higher in the hypertensive pregnant
women than in the normotensive women. The logistic regression analysis demonstrated significant
relationships between Mn concentrations in maternal blood for the first and second trimesters of
pregnancy with gestational hypertension [OR (95% CI)=47.0 (4.0-556.4) and 5.5 (1.1-29.0),
respectively]. Conclusion: The present study thus suggested that increased Mn during pregnancy
might be a potential risk factor for inducing pregnancy hypertension.

Keywords: Blood pressure, Hypertension, Manganese, Metal, Pregnancy
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33. B A X —BFEOIME - (EEFE.
ERERA IR, TR, R, MR, SR, 85 5.
HAR R X —2%4558 2013;23: 45-48

A2 —RFL WG E LIEBRERE TIL, TORES DA X = TOIMERAESLRERE TDZ
DIRMZHRE LTS, Ll ZORMRITEIELS . ERERE L, HolBMERAakwEE %
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— MZ X B4ME - EERELIT o7, TOEE., WP MEFEEFICE R LEORAEBMN, FHH
fEH, BZBGIZOWTHEMRIITEITo 7o, AF—HICHTRT o miA1544 & Lz, BfE
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K- WIFETOMM, & Lz, AEERIT02% THYH, ETOHEBIZEZEL T
LHHDEGHRRE Lz, 2 COREOOHT LiciER, B, B20%G8MH) 23 & b
FAEFNE . RO TRBIEI8%(34F). JHI%(1814). &k « D FE 7% (144F) & 72> 7= (X
Do EHEENFUL, BI26%(531F) & b IHAERNE <. RO TERMEI3% 61, KWt
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3. TRET 74 A v b EBEREEIEIGE b v 2 & O BEfRM: D4 ZRelationship Between Tibial
Strength and Alignment of Lower Extremity.

STHI, =B XN, HEEHE
H AR B R R — Y EZESHEEE 2013;33: 56-61

BRRAET R RF OB BIFEEEN X, B 72 EOWILEER LBl EOBMMNZERFEIZEL ST
FEEND, LavL, BESRFEEEEICOWTIE, WERIERMIREN S, 2 TR
ZelL, FRET 74 A2 b EERAFIEINE NV o & ORRMEE BET Lz, sH80E, EE R ALT
e LTz TIET 4 A2 MiEQ-angle: SIA7Q-angle(STQ)- TARSMiE S - #) HJQ-angle(DNQ)
ZEHIL, FHRN e SNl 1) & OB ST 21T o 7o, & TIE, FIRINBER /123 h S v
Z L ESTQ  DNQAKREWZ LITH BR AL, Ko T, KMEOMHIFERRHEIESTQ -
DNQ & FRENBERN T % 525 Z LR Eh, BESOAR—YEETHIZIE, B
BAfIEERIE ORI A B AT 70 —F %479 2 ENANTH D AlREMEN RS rz.

Keywords: Knee Joint, Q angle, Lower extremity alignment
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35. Traditional Japanese medicine, Yokukansan, for the treatment of nocturnal enuresis in
children.

Ohtomo Y, Umino D, Takada M, Niijima S, Fujinaga S, Shimizu T.

Pediatr Int 2013; 55:737-740

BACKGROUND: The major pathogenic factors involved in nocturnal enuresis are nocturnal
polyuria, small bladder capacity and/or detrusor overactivity, and a high arousal threshold.
Desmopressin is the first-line therapy for the patients with diuresis-dependent nocturnal enuresis.
Yokukansan, a traditional Japanese medicine, has been used in Japan to treat patients with
nervousness, insomnia, and children with night terrors and temper tantrums. We experienced the
positive effect of Yokukansan in some of the patients who did not respond well to desmopressin
therapy. METHODS: In total, 32 children with monosymptomatic nocturnal enuresis with nocturnal
polyuria were treated with oral desmopressin melt tablets, which were approved for clinical use in
Japan on 29 May 2012. This treatment was effective for 14 of them. For the rest (n = 18),
Yokukansan was introduced in combination with desmopressin. RESULTS: Yokukansan was
effective for 12 out of the 18 cases. CONCLUSIONS: Yokukansan should be a candidate for the
medication of nocturnal enuresis.

Keywords: Nocturnal enuresis, Yokukansan, Children
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36. Severe form of encephalopathy associated with 2009 pandemic influenza A (HIN1) in
Japan.

Okumura A, Nakagawa S, Kawashima H, Morichi S, Muguruma T, Saito O, Fujimoto J,
Toida C, Kuga S, Imamura T, Shimizu T, Kondo N, Morishima T.

J Clin Virol 2013; 56: 25-30

BACKGROUND: Every year, an estimated 200-500 children in Japan develop influenza-associated
encephalopathy (IAE), and 10-30% of these children die. OBJECTIVE: To clarify the clinical
features of a severe form of acute encephalopathy seen with 2009 pandemic influenza A (HIN1).
STUDY DESIGN: This retrospective survey examined 20 children with acute encephalopathy
associated with the 2009 pandemic influenza A (HIN1) who died or were in a prolonged deep coma
with a flat electroencephalogram tracing and loss of spontaneous respiration. We obtained
demographic, clinical, laboratory, and neuroimaging data through interviews with the attending
physicians and chart reviews. RESULTS: Subjects were 13 boys and seven girls. Their median age
was 45 (range 11-200) months. Five patients had one or more pre-existing conditions. Acute
encephalopathy developed within 2 days after influenza onset in 16 patients. As the initial
neurological symptom, delirious behavior was seen in six children, and brief seizures in six.
Eighteen patients were comatose within 6h of the onset of encephalopathy. Marked brain edema on
computed tomography (CT) was seen in all but one patient. Brainstem lesions on CT were
recognized in 12 patients. Sixteen patients died 0-45 (median 2.5) days after the onset of acute
encephalopathy, and the others remained in deep comas without spontaneous respiration.
CONCLUSIONS: The clinical course of the patients was characterized by an onset with mild
neurological symptoms and rapid deterioration of consciousness into coma. Head CT revealed
marked cerebral edema, often associated with brainstem lesions.

Keywords: Encephalopathy, Pandemic influenza A (HIN1), Children
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37. Effect of hypoxic-ischemic insults on the composition of fatty acids in the brain of neonatal
rats.

Suganuma H, Okumura A, Kitamura Y, Shoji H, Shimizu T.

Ann Nutr Metab 2013; 62: 123-128

BACKGROUND: Long-chain polyunsaturated fatty acids, especially docosahexaenoic acid (DHA;
22:6 n-3), comprise a major component of brain membrane phospholipids. The effect of neonatal
hypoxic-ischemic insults on brain fatty acid composition is not completely understood. The aim of
this study was to investigate alterations in brain fatty acid composition during development and in
response to hypoxic-ischemic insults in neonatal rats. METHODS: Postnatal day 7 pups were
randomly assigned to two experimental groups: a control group or a hypoxic-ischemic group in
which hypoxia-ischemia was produced by left common carotid artery occlusion and exposure to 8%
oxygen for 1.5 h. Various brain fatty acids were measured on postnatal days 8, 10 and 14.
RESULTS: On postnatal day 14, the ratio of DHA to total fatty acids increased in the control group,
but not in the hypoxic-ischemic group (p < 0.05). We observed no significant differences in
arachidonic acid content in the brain between the two groups. CONCLUSIONS: These results
suggest that hypoxic-ischemic insults interfere with accumulation of brain DHA in developing rats.
DHA supplementation may be beneficial for treating neonatal hypoxic-ischemic encephalopathy.

Keywords: Docosahexaenoic acid, Neonatal rat, Hypoxic-ischemic insults

46

191



38. The pilot study: Sphingomyelin-fortified milk has a positive association with the
neurobehavioural development of very low birth weight infants during infancy,
randomized control trial.

Tanaka K, Hosozawa M, Kudo N, Yoshikawa N, Hisata K, Shoji H, Shinohara K, Shimizu T.

Brain Dev 2013; 35:45-52

AIM: This study was a randomised control trial to examine the effects of sphingomyelin (SM), on
the mental, motor and behavioural development of premature infants. PATIENTS AND
METHODS: Randomised, double-blind controlled trial, enroling infants born with a birth weight of
less than 1500 g between January 2004 and October 2007 at Juntendo University Hospital, with
follow-up to 18 months. Twenty-four preterm babies were randomly assigned; 12 were assigned to
a test group and fed SM-fortified milk (SM 20% of all phospholipids in milk) and 12 were assigned
to a control group (SM 13% of all phospholipids in milk). We analysed the composition of the
plasma phospholipids and red-cell-membrane fatty acids, after which VEP, Fagan, BSID-II,
attention and memory tests were performed. RESULTS: The percentage of SM in the total
phospholipids was significantly higher in the trial group than in the control group at 4, 6 and 8
weeks. The Behaviour Rating Scale of the BSID-II, the Fagan test scores, the latency of VEP, and
sustained attention test scores at 18 months were all significantly better in the trial group than in the
control group. CONCLUSION: This study is the first to report that nutritional intervention via
administration of SM-fortified milk has a positive association with the neurobehavioural
development of low-birth-weight infants. However, detailed studies on the effects of SM on
longer-term development are required.

Keywords: Neurobehavioural development, Low birth weight infant, Sphingomyelin
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1. Whey peptide ingestion suppresses body fat accumulation in senescence-accelerated mouse
prone 6 (SAMP6).

Ichinoseki-Sekine N, Kakigi R, Miura S, Naito H.

Eur J Nutr. 2015 Jun; 54(4): 551-6.

PURPOSE: Body weight in young growing and young adult animals was reduced by a high dietary
density of whey protein concentrate; however, it is unclear whether dietary proteins similarly affect
body weight in aging animals. Here, we examined whether whey protein or whey peptide ingestion
suppressed body fat accumulation and affected protein expression and phosphorylation in skeletal
muscle in aging mice.

METHODS: Twenty-six male senescence-accelerated mouse prone 6 (SAMP6) mice were assigned
randomly to three dietary treatment groups: 18.7 % casein control (CON), 18.7 % whey protein
(WPR), and 18.7 % whey peptide (WPE). After 28 weeks of treatment, skeletal tissues were
dissected and weighed for analysis. Western blotting was performed to examine the expression of
AMP-activated protein kinase (AMPK), acetyl-CoA carboxylase (ACC), and adipose triglyceride
lipase (ATGL) in quadriceps muscles.

RESULTS: Body (CON: 47.6 £ 2.2 g, WPR: 48.2 + 2.7 g, WPE: 38.3 + 2.0 g) and relative white
adipose tissue (CON: 38.5 + 3.5 mg/g, WPR: 43.8 £ 4.0 mg/g, WPE: 21.1 + 4.4 mg/g) weights were
lower in the WPE group compared with the other two groups (p < 0.05), and no significant
differences were observed between the CON and WPR groups. The relative weights of tibialis
anterior muscle (CON: 1.04 + 0.04 mg/g, WPR: 0.97 + 0.03 mg/g, 1.23 + 0.05 mg/g) and
gastrocnemius muscle (CON: 3.02 £+ 0.12 mg/g, WPR: 2.92 + 0.15 mg/g, WPE: 3.65 + 0.18 mg/g)
were higher in the WPE group compared with the other groups (p < 0.05). The phosphorylation of
AMPK (WPR: 1.03 £ 0.11, WPE: 1.36 £+ 0.12; fold change from control) and ACC (WPR: 1.08 +
0.07, WPE: 1.18 £ 0.05; fold change from control) in WPE was higher than in CON (p < 0.05).
There were no significant differences in the expression levels of ATGL among the three groups.

CONCLUSIONS: These data suggest that a normal (or moderate excess) dietary density of whey
peptide attenuates body fat accumulation via upregulation of fatty acid oxidation in skeletal muscle
in aging mice.

Keywords: Whey peptide hydrolysate, Adipose tissue, Fatty acid oxidation, Skeletal muscle,
Mouse
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2. Heat stress protects against mechanical ventilation-induced diaphragmatic atrophy.

Ichinoseki-Sekine N, Yoshihara T, Kakigi R, Sugiura T, Powers SK, Naito H.

J Appl Physiol (1985). 2014 Sep; 117(5): 518-24.

Mechanical ventilation (MV) is a life-saving intervention in patients who are incapable of
maintaining adequate pulmonary gas exchange due to respiratory failure or other disorders.
However, prolonged MV is associated with the development of respiratory muscle weakness. We
hypothesized that a single exposure to whole body heat stress would increase diaphragm expression
of heat shock protein 72 (HSP72) and that this treatment would protect against MV-induced
diaphragmatic atrophy. Adult male Wistar rats (n = 38) were randomly assigned to one of four
groups: an acutely anesthetized control group (CON) with no MV; 12-h controlled MV group
(CMV); 1-h whole body heat stress (HS); or 1-h whole body heat stress 24 h prior to 12-h
controlled MV (HSMV). Compared with CON animals, diaphragmatic HSP72 expression increased
significantly in the HS and HSMV groups (P < 0.05). Prolonged MV resulted in significant atrophy
of type I, type Ila, and type IIx fibers in the costal diaphragm (P < 0.05). Whole body heat stress
attenuated this effect. In contrast, heat stress did not protect against MV-induced diaphragm
contractile dysfunction. The mechanisms responsible for this heat stress-induced protection remain
unclear but may be linked to increased expression of HSP72 in the diaphragm.

Keywords: antioxidants, heat shock protein, proteolysis, respiratory muscle weakness
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3. Whey protein intake after resistance exercise activates mTOR signaling in a
dose-dependent manner in human skeletal muscle.

Kakigi R, Yoshihara T, Ozaki H, Ogura Y, Ichinoseki-Sekine N, Kobayashi H, Naito H.

Eur J Appl Physiol. 2014 Apr; 114(4): 735-42.

PURPOSE: Protein ingestion after resistance exercise increases muscle protein synthesis (MPS) in
a dose-dependent manner. However, the molecular mechanism(s) for the dose-dependency of MPS
remains unclear. This study aimed to determine the dose response of mammalian target of
rapamycin (mTOR) signaling in muscle with ingestion of protein after resistance exercise.

METHODS: Fifteen male subjects performed four sets of six unilateral isokinetic concentric knee
extensions. Immediately after exercise, eight subjects consumed water only. The other seven
subjects, in a randomized-order crossover design, took either a 10 [3.6 g essential amino acids
(EAA)] or 20 g (7.1 g EAA) solution of whey protein. Muscle biopsies from the vastus lateralis
muscle were taken 30 min before and 1 h after resistance exercise. Phosphorylation of Akt (Serd73),
mTOR (Ser2448), 4E-BP1 (Thr37/46), and S6K1 (Thr389) was measured by western blotting.

RESULTS: Concentric knee extension exercise alone did not increase phosphorylation of Akt and
mTOR 1 h after exercise, but ingesting protein after exercise significantly increased the
phosphorylation of Akt and mTOR in a dose-dependent manner (P < 0.05). 4E-BPI
phosphorylation significantly decreased after resistance exercise (P < 0.05), but subjects who took
10 or 20 g of protein after exercise showed increased 4E-BP1 from post-exercise dephosphorylation
(P <0.05). S6K1 phosphorylation significantly increased after resistance exercise (P < 0.05), and 20
g of protein further increased S6K 1 phosphorylation compared with ingestion of 10 g (P < 0.05).

CONCLUSIONS: These findings suggest that whey protein intake after resistance exercise
activates mTOR signaling in a dose-dependent manner in untrained men.

Keywords: Mammalian target of rapamycin, Whey hydrolysate, concentric contraction, Muscle
protein synthesis
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4. Association between expression of FABPpm in skeletal muscle and insulin sensitivity in
intramyocellular lipid-accumulated nonobese men.

Kawaguchi M, Tamura Y, Kakehi S, Takeno K, Sakurai Y, Watanabe T, Funayama T, Sato F,
Ikeda S, Ogura Y, Saga N, Naito H, Fujitani Y, Kanazawa A, Kawamori R, Watada H.

Endocrinol Metab. 2014 Sep; 99(9): 3343-52

CONTEXT: Intramyocellular lipid (IMCL) accumulation is observed in both insulin-resistant
subjects and insulin-sensitive endurance athletes (athlete's paradox). We hypothesized that the
expression pattern of fatty acid transporters may influence oxidative capacity and determine the
association between IMCL and insulin resistance.

OBJECTIVE: The objective of the study was to investigate the muscle expression of fatty acid
transporters and their function related to insulin sensitivity in IMCL-accumulated subjects.

DESIGN AND SETTING: The study subjects were 36 nonobese healthy men. Their IMCL levels
were measured by 'H-magnetic resonance spectroscopy, and their insulin sensitivity was evaluated
by steady-state glucose infusion rate (GIR) during a euglycemic-hyperinsulinemic clamp. Gene
expression levels in the vastus lateralis were evaluated by quantitative RT-PCR. We compared the
clinical phenotypes and the expression levels of genes involved in lipid metabolism in skeletal
muscle between IMCL-accumulated high-GIR (H-GIR) subjects (n = 8) and low-GIR subjects (n =
9). The functions of candidate fatty acid transporters were determined by in vitro analyses.

RESULTS: Compared with the low-GIR group, body fat was lower and maximum oxygen uptake
was higher in the H-GIR group. Several lipid oxidation genes in muscle were up-regulated in the
H-GIR group, and this was associated with increased expression of higher plasma
membrane-associated fatty acid-binding protein (FABPpm) and decreased expression of fatty acid
transport protein (FATP)-1. Overexpression of FABPpm in C2C12 myotubes increased fatty acid
oxidation coupled with the elevated expression of genes related to fatty acid oxidation. These
changes were not observed in FATP1-overexpressed myotubes.

CONCLUSIONS: Differences in the gene expression of fatty acid transporters may, at least in part,
affect insulin sensitivity in IMCL-accumulated nonobese men.

Keywords:
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5. Effects of walking combined with restricted leg blood flow on mTOR and MAPK
signalling in young men.

Ozaki H, Kakigi R, Kobayashi H, Loenneke JP, Abe T, Naito H.

Acta Physiol (Oxf). 2014 May; 211(1): 97-106.

Walking combined with blood flow reduction (BFR-walk) elicits muscle hypertrophy. However, the
skeletal muscle intracellular signalling behind this response is currently unknown.

AIM: To investigate the effects of BFR-walk on mechanistic target of rapamycin (mTOR) and
mitogen-activated protein kinase (MAPK) signalling pathways in young men.

METHODS: Six young men performed 20 min of treadmill walking at 55% of their predetermined
maximum oxygen uptake. A pressure cuff belt was applied to the most proximal thigh of only one
leg (BFR-Leg, external compression was 240 mmHg), whereas the other leg (CON-Leg) was
without BFR during walking. Muscle biopsies were taken from the vastus lateralis of the CON-Leg
before exercise and in both legs 3 h after exercise.

RESULTS: Erk1/2 phosphorylation levels were significantly (P < 0.05) increased after exercise in
both legs; however, only the BFR-Leg saw an increased phosphorylation of p38. For mTOR
signalling, there were no changes in Akt, mMTOR or S6K1 phosphorylation levels before or after
walking. However, eEF2 phosphorylation level was significantly (P < 0.05) lower for the BFR-Leg
3 h after walking compared with CON-Leg.

CONCLUSION: BFR-walk exercise may activate some intracellular signalling cascades that are
associated with muscle hypertrophy in young men.

Keywords: cell signaling, low-intensity walking, muscle, occlusion
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6. Cardiorespiratory fitness, body mass index, and cancer mortality: a cohort study of
Japanese men.

Sawada SS, Lee IM, Naito H, Kakigi R, Goto S, Kanazawa M, Okamoto T, Tsukamoto K,
Muto T, Tanaka H, Blair SN.

BMC Public Health. 2014 Sep 27; 14: 1012.

BACKGROUND: The aim of this study is to investigate the independent and joint effects of
cardiorespiratory fitness (CRF) and body mass index (BMI) on cancer mortality in a low body mass
index population.

METHODS: We evaluated CRF and BMI in relation to cancer mortality in 8760 Japanese men. The
median BMI was 22.6 kg/m2 (IQR: 21.0-24.3). The mean follow-up period was more than 20 years.
Hazard ratios and 95% CI were obtained using a Cox proportional hazards model while adjusting
for several confounding factors.

RESULTS: Using the 2nd tertile of BMI (21.6-23.6 kg/m2) as reference, hazard ratios and 95% CI
for the lowest tertile of BMI (18.5-21.5) were 1.26 (0.87-1.81), and 0.92 (0.64-1.34) for the highest
tertile (23.7-37.4). Using the lowest tertile of CRF as reference, hazard ratios and 95% Cls for 2nd
and highest tertiles of CRF were 0.78 (0.55-1.10) and 0.59 (0.40-0.88). We further calculated
hazard ratios according to groups of men cross-tabulated by tertiles of CRF and BMI. Among men
in the second tertile of BMI, those belonging to the lowest CRF tertile had a 53% lower risk of
cancer mortality compared to those in the lowest CRF tertile (hazard ratio: 0.47, 95% CI: 0.23-0.97).
Among those in the highest BMI tertile, the corresponding hazard ratio was 0.54 (0.25-1.17).
CONCLUSION: These results suggest that high CRF is associated with lower cancer mortality in a
Japanese population of men with low average BMI.

Keywords: Epidemiology, Maximal oxygen uptake, Physical activity, Exercise, Smoking
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7. The redox-associated adaptive response of brain to physical exercise.

Radak Z, Ihasz F, Koltai E, Goto S, Taylor AW, Boldogh I.

Free Radic Res. 2014 Jan; 48(1): 84-92.

Reactive oxygen species (ROS) are continuously generated during metabolism. ROS are involved
in redox signaling, but in significant concentrations they can greatly elevate oxidative damage
leading to neurodegeneration. Because of the enhanced sensitivity of brain to ROS, it is especially
important to maintain a normal redox state in brain and spinal cord cell types. The complex effects
of exercise benefit brain function, including functional enhancement as well as its preventive and
therapeutic roles. Exercise can induce neurogenesis via neurotrophic factors, increase capillarization,
decrease oxidative damage, and enhance repair of oxidative damage. Exercise is also effective in
attenuating age-associated loss in brain function, which suggests that physical activity-related
complex metabolic and redox changes are important for a healthy neural system.

Keywords: exercise, oxidative stress, oxidative damage, neurotrophins brain function
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8. Exercise up-regulates salivary amylase in humans (Review).

Koibuchi E, Suzuki Y.

Exp Ther Med. 2014 Apr; 7(4): 773-777.

The secretion of salivary o-amylase is influenced by adrenergic regulation of the sympathetic
nervous system and the hypothalamic-pituitary-adrenal axis; thus, exercise affects the levels of
salivary a-amylase. Granger et al published a review in 2007 that focused attention on salivary
a-amylase. In addition, a portable system for monitoring salivary a-amylase activity was launched
in Japan at the end of 2005. The correlation between exercise and salivary a-amylase has since been
extensively investigated. The present review summarizes relevant studies published in the English
and Japanese literature after 2006. A search of the PubMed and CiNii databases identified 54
articles, from which 15 original articles were selected. The findings described in these publications
indicate that exercise consistently increases mean salivary a-amylase activities and concentrations,
particularly at an intensity of >70% VO2max in healthy young individuals. Thus, these studies have
confirmed that salivary a-amylase levels markedly increase in response to physical stress. Salivary
a-amylase levels may therefore serve as an effective indicator in the non-invasive assessment of
physical stress.

Keywords: adrenergic, athlete, physical stress, sympathetic nervous system
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9. Evidence that birth weight is decreased by maternal lead levels below Spg/dl in male
newborns.

Nishioka E, Yokoyama K, Matsukawa T, Vigeh M, Hirayama S, Ueno T, Miida T, Makino S,
Takeda S.

Reprod Toxicol. 2014 Aug; 47: 21-6.

To assess the association between birth weight and maternal blood lead (BPb) levels, 386 pregnant
women and their newborn offspring were surveyed. Mean+SD (range) maternal BPb concentrations
were 0.98+0.55 (0.10-3.99), 0.92+0.63 [<0.09 (limit of quantification)-3.96], and 0.99+0.66
(<0.09-3.96)pg/dl at 12, 25 and 36 weeks' gestation, respectively. Mean+SD (range) gestational age
at delivery was 38.9+1.3 (35-41) weeks. In male newborns, a significant correlation between birth
weight and logBPb at 12 weeks' gestation was observed (Spearman's rank correlation
coefficient=-0.145, p<0.05). Multiple regression analysis indicated that birth weight was
significantly inversely associated with logBPb at 12 weeks' gestation, controlling for possible
confounding variables. These results suggest that low-level exposure to lead in early gestation could
be a risk factor for reduced birth weight in male offspring.

Keywords: Birth weight; Lead; Pregnancy outcome; Prenatal exposure; Sex differences
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10. Low level prenatal blood lead adversely affects early childhood mental development.
Vigeh M, Yokoyama K, Matsukawa T, Shinohara A, Ohtani K.

J Child Neurol. 2014 Oct; 29(10): 1305-11.

The effect of prenatal lead exposure on child development has been a topic of public health concern
for decades. To estimate prenatal lead exposure effects on early childhood development, maternal
blood (n = 364) and umbilical cord blood (n = 224) samples were collected during pregnancy and at
delivery. Mental development was assessed using the Harold Ireton Early Child Development
Inventory from 174 children. Maternal whole blood lead levels in the first trimester were
significantly higher in children with developmental scores <20% than in those with normal scores
(mean =+ standard deviation: 6.3 £ 1.9 vs 4.0 + 2.4 ug/dL, respectively, P = .01). Maternal blood
lead levels in the first trimester were also inversely associated with the development scores (r =
-0.155, P = .041). Logistic regression analysis showed a significant relationship between increasing
maternal blood lead levels in the first trimester with low development scores (odds ratio = 1.74,
95% confidence interval = 1.18-2.57, P = .005). The findings of the present study showed a
relatively low level of prenatal lead exposure (mean < 6.5 pg/dL) associated with lower
developmental scores in early childhood.

Keywords: children; lead; mental development; prenatal; prenatal lead exposure
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11. Fat emulsion given to very-low-birth-weight infants increases urinary L-FABP.
Suganuma H, Ikeda N, Ohkawa N, Nagata S, Shoji H, Shimizu T.
Pediatr Int. 2014 Apr; 56(2): 207-10.

BACKGROUND: In premature infants, many factors influence the function of renal tubules, such
as asphyxia, respiratory disorders, use of high-concentration oxygen, hypotension, and drug
treatment. When tubular ischemia and oxidative stress develop due to renal microcirculatory
pathology, urinary L-type fatty acid-binding protein (L-FABP) level increases.

METHODS: Urinary L-FABP level was measured over time in very low-birthweight infants
(VLBWI), and the effect of fat emulsion on L-FABP level was investigated. Thirty-one VLBWI
were divided into two groups with regard to treatment with fat emulsion: the lipid group (n=20)
and the control group (n=11). Urinary L-FABP was measured before (0-3 days of age), during
(7-14 days of age), and after fat emulsion treatment (21-28 days of age) in the two groups.
RESULTS:Median urinary L-FABP level before treatment was 459 ng/mgCr (range,
22.7-5100 ng/mgCr; mean, 1067+ 1570 ng/mgCr) and 797 ng/mgCr (range, 69-3900 ng/mgCr;
mean, 1066 + 1188 ng/mgCr) in the lipid and control groups, respectively, showing no significant
difference. Median urinary L-FABP level was 624 ng/mgCr (range, 50-2050 ng/mgCr; mean + SD,
799 £ 655 ng/mgCr) and 273 ng/mgCr (range, 31-987 ng/mgCr; mean = SD, 359 + 323 ng/mgCr) at
7-14 days of age, respectively, showing that the level was significantly higher in the lipid group. At
21-28 days of age, the median level was 462 ng/mgCr (range, 49-1867 ng/mgCr; mean+ SD,
557 £534 ng/mgCr) and 130 ng/mgCr (range, 20-993 ng/mgCr; mean + SD, 290 + 329 ng/mgCr),
respectively, showing that L-FABP level tended to be higher in the lipid group.

CONCLUSIONS: Fat emulsion treatment induced a significant increase in urinary L-FABP level,
suggesting that fat emulsion affected the proximal tubule in VLBWI.

Keywords: lipid emulsion; oxidative stress; urinary I-type fatty acid-binding protein; very
low-birthweight infants
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12. Association of IL28B polymorphisms with virological response to peginterferon and
ribavirin therapy in children and adolescents with chronic hepatitis C.

Tajiri H, Tanaka Y, Takano T, Suzuki M, Abukawa D, Miyoshi Y, Shimizu T, Brooks S.

Hepatol Res. 2014 Oct; 44(10): E38-E44.

AIM: The objective of the current study was to find baseline predictive factors of response to
therapy with pegylated interferon and ribavirin (PEG-IFN/RBV therapy) in children and
adolescents with chronic hepatitis C.

METHODS: IL28B genotype and mutations in the core of hepatitis C virus (HCV) were analyzed
in 30 patients treated with PEG-IFN/RBV for HCV infection. The initial rate of decrease in the viral
load was assessed during the first 2 weeks of treatment.

RESULTS: IL28B major allele was seen more frequently in patients with sustained virologic
response (SVR) than in non-SVR patients (P <0.001). There was no difference between these two
groups in frequency of Core 70 mutation. Among patients with genotype-1, SVR was achieved in
more patients (P =0.007) in the IL28B major allele group than in those in the minor allele group.
The early decrements in the viral load (log/2 weeks) were 3.80 + 0.86 in the genotype-2 major allele
group, 1.82+0.84 in the genotype-1 major allele group, and 0.41+0.33 in the genotype-1 minor
allele group.

CONCLUSIONS: Among pediatric patients with HCV infection the effectiveness of
PEG-IFN/RBV therapy may be lower in the group with genotype-1 IL28B minor alleles than in
other groups with IL28B major allele. Treatment strategy should be carefully implemented in
patients with IL28B unfavorable type.

Keywords: IL28B polymorphisms; hepatitis C; peginterferon; ribavirin; virological response
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13. Acute pancreatitis in children and adolescents.
Suzuki M, Sai JK, Shimizu T.
World J Gastrointest Pathophysiol.:2014 Nov 15; 5(4): 416-26.

In this Topic Highlight, the causes, diagnosis, and treatment of acute pancreatitis in children are
discussed. Acute pancreatitis should be considered during the differential diagnosis of abdominal
pain in children and requires prompt treatment because it may become life-threatening. The etiology,
clinical manifestations, and course of acute pancreatitis in children are often different than in adults.
Therefore, the specific features of acute pancreatitis in children must be considered. The etiology of
acute pancreatitis in children is often drugs, infections, trauma, or anatomic abnormalities.
Diagnosis is based on clinical symptoms (such as abdominal pain and vomiting), serum pancreatic
enzyme levels, and imaging studies. Several scoring systems have been proposed for the assessment
of severity, which is useful for selecting treatments and predicting prognosis. The basic
pathogenesis of acute pancreatitis does not greatly differ between adults and children, and the
treatments for adults and children are similar. In large part, our understanding of the pathology,
optimal treatment, assessment of severity, and outcome of acute pancreatitis in children is taken
from the adult literature. However, we often find that the common management of adult pancreatitis
is difficult to apply to children. With advances in diagnostic techniques and treatment methods,
severe acute pancreatitis in children is becoming better understood and more controllable.

Keywords: Acute pancreatitis; Children; Diagnosis; Etiology; Pathophysiology; Treatment
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14. Membranoproliferative glomerulonephritis Type 3 associated with Kabuki syndrome.

Nishizaki N, Fujinaga S, Hirano D, Murakami H, Kamei K, Ohtomo Y, Shimizu T, Kaneko K.

Biomedical Reports. 2013; 1: 646-650

First described in Japanese patients, Kabuki syndrome (KS) is a congenital condition associated
with multiple anomalies and mental retardation. Although urological and immune abnormalities are
common in KS, immune complex nephritis such as membranoproliferative glomerulonephritis
(MPGN) has not yet been reported. We describe the first reported case of a KS patient with
common variable immunodeficiency (CVI) and recurrent otitis media who developed severe
proteinuria and hematuria due to MPGN Type 3 detected during the school urinary screening
program in Japan. The patient was intravenously treated with methylprednisolone pulses followed
by alternate-day prednisolone and an angiotensin receptor blocker. The patient showed remarkable
improvement in both histological and urinary analyses. This case report suggests that immune
abnormalities associated with KS can play an important role in the development of MPGN.
Urinalysis should be regularly performed in KS patients with hypogammaglobulinemia and/or
recurrent infection.
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15. Acute encephalopathy associated with human metapneumovirus infection.
Niizuma N, Okumura A, Kinoshita K, Shimizu T
Jpn J Infect Dis. 2014; 67(3):213-5.

We encountered a 3.5-year-old girl with acute encephalopathy associated with human
metapneumovirus (hMPV) infection. She had pyrexia and status epilepticus, followed by a coma.
Cerebrospinal fluid analysis showed no pleocytosis or elevation of protein levels. hMPV RNA was
detected in tracheal aspirate. Acute encephalopathy in the patient was probably related to the hMPV
infection. Serum levels of interleukin-6 and matrix metalloproteinase-9 were elevated on admission,
and these factors were presumed to be related to acute encephalopathy, associated with her viral
infection, or due to status epilepticus. She was treated with dexamethasone pulse therapy,
intravenous immunoglobulin, and continuous thiopental infusion. She recovered without
neurological sequelae.

Keywords:  human metapneumovirus, encephalopathy, interleukin-6, matrix metalloproteinase-9

27

223



16. Successful treatment of a rare case of neonatal Ebstein anomaly in a very low-birth-weight

premature neonate.
Nakanishi K, Kawasaki S, Takahashi K, Shimizu T, Amano A.
J Card Surg. 2014 Sep; 29(5): 709-11.

We report a successfully treated rare case of neonatal Ebstein anomaly in a low-birth-weight infant.
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17. Familial cases of Norrie disease detected by copy number analysis.

Arai E, Fujimaki T, Yanagawa A, Fujiki K, Yokoyama T, Okumura A, Shimizu T, Murakami
A.

Jpn J Ophthalmol. 2014 Sep; 58(5): 448-54.

PURPOSE: Norrie disease (ND, MIM#310600) is an X-linked disorder characterized by severe
vitreoretinal dysplasia at birth. We report the results of causative NDP gene analysis in three male
siblings with Norrie disease and describe the associated phenotypes.

METHODS: Three brothers with suspected Norrie disease and their mother presented for clinical
examination. After obtaining informed consent, DNA was extracted from the peripheral blood of
the proband, one of his brothers and his unaffected mother. Exons 1-3 of the NDP gene were
amplified by polymerase chain reaction (PCR), and direct sequencing was performed. Multiplex
ligation-dependent probe amplification (MLPA) was also performed to search for copy number
variants in the NDP gene.

RESULTS: The clinical findings of the three brothers included no light perception, corneal opacity,
shallow anterior chamber, leukocoria, total retinal detachment and mental retardation. Exon 2 of the
NDP gene was not amplified in the proband and one brother, even when the PCR primers for exon
2 were changed, whereas the other two exons showed no mutations by direct sequencing. MLPA
analysis showed deletion of exon 2 of the NDP gene in the proband and one brother, while there
was only one copy of exon 2 in the mother.

CONCLUSION: Norrie disease was diagnosed in three patients from a Japanese family by clinical
examination and was confirmed by genetic analysis. To localize the defect, confirmation of copy
number variation by the MLPA method was useful in the present study.

Keywords: NDP, Norrie disease, Deletion, Mutation, Multiplex ligation-dependent probe
amplification (MLPA)
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18. Strength training for the intrinsic flexor muscles of the foot: effects on muscle strength,
the foot arch, and dynamic parameters before and after the training.

Hashimoto T, Sakuraba K.
J Phys Ther Sci. 2014 Mar; 26(3): 373-6.

[Purpose] The purpose of the present study was to verify the effects of intrinsic foot flexor strength
training. [Subjects] The subjects were 12 healthy males without motor system disease. [Methods] A
training method that involved flexion of all toe interphalangeal and metatarsophalangeal joints
against a 3-kg load was implemented and was performed for 200 repetitions once per day, three
times per week, for a period of eight weeks. [Results] Significant changes were observed for
intrinsic foot flexor strength scores, foot arches, vertical jumping, 1-legged long jumping, and 50-m
dash time. [Conclusion] This muscle strength training method significantly improved muscle
strength scores, foot arch shape, and movement performance.

Keywords: Intrinsic flexor muscles of the foot, Muscle strength, Muscle training
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19. Assessment of effective ankle joint positioning in strength training for intrinsic foot flexor
muscles: A comparison of intrinsic foot flexor muscle activity in a position intermediate to
plantar and dorsiflexion with that in maximum plantar flexion using needle
electromyography.

Hashimoto T, Sakuraba K.
J Phys Ther Sci. 2014 Mar; 26(3): 451-4.

[Purpose] The effectiveness of intrinsic foot flexor strength training performed in the plantar flexion
position was examined using needle electromyography. [Subjects] The subjects of this study were
18 healthy men. [Methods] We used needle electromyography to measure the muscle activities of
the flexor hallucis brevis (FHB), and the flexor digitorum brevis (FDB) in maximum plantar and an
intermediate position. [Results] Significant increases in muscle activities were observed for both
FHB and FDB, and the rates of increase from the intermediate position to the plantar flexion
position were 43% for FHB and 46% for FDB. [Conclusion] This study demonstrated that it is
possible to evaluate intrinsic foot flexors, in addition to the numerous reports on treatment methods
focusing on extrinsic foot flexors. Furthermore, the results suggest that toe flexion exercises
performed during plantar flexion of the ankle joint are an effective method for intrinsic foot flexor
strength training.

Keywords: Intrinsic foot flexor muscles, Muscle activity, Needle electromyography

31

227



20. High force eccentric exercise enhances serum tartrate-resistant acid phosphatase-5b and
osteocalcin.

Tsuchiya Y, Sakuraba K, Ochi E.

J Musculoskelet Neuronal Interact. 2014 Mar; 14(1): 50-7.

We investigated the effects of eccentric contractions (ECs) on bone metabolism markers and the
relationship between bone metabolism and skeletal muscle related protein. Seventeen young
untrained men were divided into two groups and performed either 60 or 30 maximal ECs. We
measured serum levels of osteocalcin (OC), bone alkaline phosphatase, cross-linked N-telopeptide
of type I collagen (NTx), and tartrate-resistant acid phosphatase 5Sb (TRACP-5b), growth hormone
(GH), and insulin-like growth factor-1 (IGF-1). Blood samples were collected for up to five days
after ECs. OC with 60 ECs were significantly higher than with 30 ECs (2 hours; p<0.05, day 1 and
day 5; p<0.01). TRACP-5b with 60 ECs were significantly higher than with 30 ECs (day 3 and day
5; p<0.001). IGF-1 and OC were significantly positively correlated with 60 ECs (2 hours, day 1,
and day 5; p<0.05). There were also significant positive correlations between IGF-1 and NTx with
60 ECs (2 hours, p<0.01; day 1, p<0.05). We found that one bout of severe ECs caused increases in
OC and TRACP-5b, which promote increased bone metabolism. Our results suggest that
contraction-induced IGF-1 may activate OC and NTx in acute response.

Keywords: Bone Metabolism, Lengthening Contractions, IGF-1, Muscle Injury, Myokine

32

228



21. Effect of eccentric contractions of elbow flexor on bone formation and resorption markers.

Tsuchiya Y, Sakuraba K, Ochi E.

J Sports Med Phys Fitness. 2014 Oct; 54(5): 651-7.

AIM: This study aimed to investigate the effects of eccentric contractions (ECs) of the biceps
brachii muscle on bone metabolism markers.

METHODS: Eight untrained subjects (20.0+0.5 years) performed 5 sets of 6 maximal ECs of the
elbow flexors with a 2-min rest interval between each set. Blood samples were collected at 6 time
points: before (Pre) ECs, immediately after (Post) ECs, and two hours (2 hours), 1 (day 1), 3 (days
3), and 5 days (days 5) after ECs. We measured the levels of the bone formation marker osteocalcin
(OC) and the resorption marker tartrate-resistant acid phosphatase 5Sb (TRACP-5b). In addition, we
measured the isometric tetanic torque and the levels of myoglobin (Mb), creatine kinase (CK),
blood lactate, and insulin-like growth factor-1 (IGF-1).

RESULTS: The results showed 1) CK and Mb levels increased significantly by days 3 and 5
(P<0.05); 2) OC levels significantly decreased in Post and 2 hours (P<0.01) and TRACP-5b levels
significantly increased in Post (P<0.01); 3) OC positively correlated with the total work output in
Post, 2 hours, and days 5 (Post: r=0.79, P<0.05; 2 hours: r=0.82, P<0.01; days 5: r=0.79, P<0.05);
and 4) TRACP-5b levels positively correlated with IGF-1 levels (r=0.69, P<0.01).

CONCLUSION: We conclude that a single bout of ECs of the biceps has a negative effect on bone

metabolism in the acute phase.
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22. Analysis of patients with bodyboarding injuries transported by physician-staffed
emergency helicopter

Omori K, Kondo A, Oode Y, Itoi A, Sakuraba K, Yanagawa Y.

J Emerg Trauma Shock 2015 Jan-Mar; 8(1): 39-42.

CONTEXT:There have been no reports that have studied the characteristics specific to bodyboard
injuries.

AIMS: To clarify characteristics to bodyboard injuries.

SETTINGS AND DESIGN: A retrospective medical chart review.

MATERIALS AND METHODS: A medical chart review was retrospectively performed for all
patients with spinal cord injuries transported via physician-staffed emergency helicopters between
January 2009 and October 2013. The subjects were divided into two groups based on whether they
had a spinal cord injury induced by bodyboarding (Bodyboard group, n = 14) or not (Control group,
n=14).

STATISTICAL ANALYSIS USED: Using a y(2)-test, Mann-Whitney U-test and non-paired
Student's t-test.

RESULTS: All but one of the subjects had spinal canal stenosis. The age of the patients in the
Bodyboard group was younger than that of the Control group. The ratio of males and Glasgow
Coma Scale of the Bodyboard group were higher than those on the Control group. The spinal cord
injury induced by bodyboarding typically occurred after impacts of the head or face with the sea
bottom while the subject was being buffeted by the waves. The severity of the spinal cord injury in
the Bodyboard group was lower than that in the Control group.

CONCLUSION: Bodyboarding tended to induce spinal cord injuries after the head or face collided
with the sea bottom, and was more common in middle-aged males during the summer season, and
was associated with a favorable outcome.

Keywords: Bodyboard; physician-staffed emergency helicopter; spinal cord injury
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23. Fourth juntendo university-hitachi cooperative research workshop: New quantitative gait
analysis system for evaluation of child developmet.

Matsukawa T, Yokoyama K, Ishibashi M, Kajiyama S

Juntendo Medical Journal. 2014; 60 (6): 524.

Objective: To develop a gait analysis system for children using new algorithms by improving the
device that acquires gait data quantitatively.Background: Quantitative evaluation of child
development is essential for early detection and diagnosis of developmental disorders. Gait analysis
has been expected to measure and evaluate child developmentl). A number of experiments have
been undertaken to create a gait analysis system by combining wearable sensors with computational
methodologies2). However, these methods are not sufficiently versatile for clinical application.
Because the current capabilities of the device and a personal computer (PC) are not sufficient to
deal with large data, the methods only provide limited information, such as on joint angle, step
length, and gait velocity3). Recently, algorithms using machine-learning schemes have been
developed, which can extract patterns from large datasets. In combination with suitable sensor
devices, these algorithms could be applied to extract quantitative gait information.Method: A gait
analysis device developed by Hitachi Ltd. for adults was modified for children. This device
comprises an inertia sensor to analyze hip joint angles, an insole-type sensor array to measure the
center of pressure, and a unit to transmit these gait data to a PC wirelessly. For the safety of
children, the device did not feature a hard exoskeleton (stay), although the device for adults used a
stay in order to measure knee angle. The device was miniaturized to around 100 grams in weight in
order to allow children's natural movement.Results: In a trial study on children, the gait analysis
device safely acquired the change of hip joint angles and center of pressure in a time
series.Conclusion: Further development of this device and computational methods for gait analysis
will facilitate the evaluation of child development.

35

231



[#rtE %Ll

pall

NigE At (EEEZER)

TR ORI D= 012, IR G EiinE £ CHEMmEZMNLOTER) - AR—Y 2352 L
DEEMENETETEHE-TETVET, 1L, LR TOHOLELEERL AR —
YOEBOTZDORIL 72528 T U AOERIT, T LHE 0 THD LTV ERA,
ARAR =V ERERFVIERT Cld. STRRFA Db OB 23T 728 6, ERBIH) 70 E S 7
077 AMERO =D OB~ — I — OB 2T —~ Il I NE TEL O ZER ST TS
D E LN, ER26 FEE L, TOIEBNAER L ORI EE S BT DD ENT
XFE L, MROHEEIZZH I NN OHF AL XVEGHHP L EFE3, £7=,
Z ORCEDPES) « AR =Y OREIHEDH L DA DSEERE LT, BRI TSR
SIEENTT,

RBREEIT, 23 D DIAE o e RN R FERISIBF R S TR 3 [ & DS
KVDEODAR—=YERFHEOEE] 25, SEARKEELZIZET, ZHE TON
JER T, BRSO RIE R EFIN e R & L ORI E R ERE L TN Z LY ARTT
2, [FERC, FELTEDBOREICEDLTXTOANEL, FICHEICAR—VigEE £
TREE L, TELDOHEHESLCAR—Y 72 LI D N BTk L TEOMFRAR % IA <
I L TS B MARRS KD ONTHNET, ZH5DHIC2XELTH, ZLDFx
MOBEDRNWTER, IR, 2L TCIH Oz BunEd,

36

232



ok 274 JE
B K & K
A — 7 R R T B

)

[N PN

A TN — R [ R SR A

233



SR/N

CWFGRARE] (RAA 7)) o e e e e e e e e e e e e e e 2

. 7013‘:/\\;1:7 ]\ﬁ%?»——? ............... 2

R ey T 3

. n%z:ﬁa’a‘a ....................... 4

SNSRI 5

BV Ny VNIl n T S S S ST S S R 6

) @}%%ﬁ%ﬁ (;;‘gj()ﬁ%) ................ 10

234



SERR2TEEE R N — (R E B2 2 i B
MR 2 A2 R A — VR R 2 SRR O SRR TR EE DIE BN T ORIE % 8555,

1. BFgeks (2% v 7) |

KREFEDWTRFT DAL » 7 J X, WHFET —~ I IZHED > TEWEEBERIZLL T O Y Th o7,
It E N N
gt & WAL M '
o g B HTH & B8 RSl ik HX
oo B @\ M

HE &R kAT (EEERAER) M ' ORR EFE O B
(NS I S =3 T ) I {4 Y B v S i1 SR /N £ 1

w8 H (44 HIE EZE Radak Zsolt IRCETE S TR iR
FEMEER(14) AR ERE

il

MEagER(4 ) R BR aR XZE K’ F Yvert Thomas

Jr=Froaish1 4y B BT %k mESC BRSO SRE BARL RS ER
Rt AN AE

BB R0 4) A T
WREMB R 4) IR SFE

2. EAET—~|

O EEIZ L D0 EEORFBES < VIZET 5 HFFEHELE )
Q@ [FEHDOEES Y DIZODAR—YERFIHEHR O (BRgAIFZE S
TR 2E)

235



3. o AR

W5ET —~ ORFOT0, FHEORMRRE RS TS LD, TRzl L,

% A Za

A=A —4

RS IRCRIRY

Ty K7

A 2 E— 5 AR R R

Manatec Boimedical

KR~ Y — Y —

NPV =y VAT T

B3 - T VAR AEE

AT Ty KTRT B Y=k

L —Y i qt FAH T = —T

Y=< Ag 7T — SATTU ) aT =A% N
~A4 77— MHar—%——K YNGR

717 —LED 7'V > ¥ ThER T M

60 R T 4 A7 LA ¥ =7

236




SRR TSR SRS OB R LRI R 2 [ 8B OREFES < ) DI D AR —
VERFIS O] (ZET A EE SEN T,

1) EELEES
HEF : ER274E6H24H  18HF304y ~ 1985305y
BAF . AKEFR v R v F 2 ) —F U 3R 3045
e . OSSR RICHONT
@RAZEE|IZONT
@RS FERBIZ DN T
DW-R265- T HAZ DU T
®% D

2) HEE/NEES
HIE . SPRR7HE2H3H 14K ~15KF
G ARV ERREERNFAERTARE 1T 7 L A= A2
e« O TR R
@ =it

237



(5. FAST KM AR SE A TR 318

1)

SCHRFEAE RASL RIS O e BT B i 36 & U O E N RIS T+
ELDREES S Y DIZD D AR =Y EREG TR OTERL | OWFFEE = 2 AR E O FIR
I > CTRERE L,

SCHBRH A8 FASL R “F BRI HOMT FE BT pl Sz F2¢

1.

2
3.
4.
5

T = o~ A EHLOEFESL Y DIEHD AR EREEIFSEHLE O AL
BF 22 HL S AR — Y R E RS
rEREE  RERAAPTR
WF 98 W R SERk234E4 H ~FRk284E3 H £ TO S
WFZERERE D B « B OB
BE, BOENCBT 5 &b & D LR REE TS 5 T, S ickir 5iE
EEE, PTEEICR T A EIEEEFOEMNS 2 VI3t > B O T
OMEHEROHINIE 535 Z LR ER I, 20 EBERREALEL->TND,
LU, AEEEICED S EMEOESIXKRE L THEREICY Toh, 1T
EREOBEBETHHIRREZH) FE LT b OEFES Y FRHIHIRIEENC L 56
FES< D DOFERIZONWTIEL, FEAETET UV AOZEREMB 72 I THRNDON
BRTH D,
COXORMHENERAER, ATV bTIE, M E G4 DF
BICL DA R L, TOlEE L EIGEEBE AR VLD ELDLEE
DIEFES VOO FiEmOfELE Bfed, £7o, £oH T, BEHICKIT S
T A EEN SR (FREE, KRR, BHED) AlEEs - 2R SRS AR B AL A )
SRR 27202, /NEWE AW EHEHEET VI X AHF%ED Eiid 5,

238



6. LoV y A, &I F—4

ARERE S SMTEERNC K Dm0 2 0 — (FeilffsE X 0 —) o, AR—YfEFEER
FATFEATIIE B M O EFE RIS K DTN I T —2IERITIT o7, £z, FHQTEEM
TR R 2B L. 2 < OPPERECE Rz @ L THEEE oE bz K- 7,

1) gsh (Feildaes) ' —
HIF : SERk274F 48 1H  10WE~1208F
BT« ARV EERERFZEATIME 9101 (AR — Y B5R EHRE)
HE: [ AL T AR L—=u 7T a sl T 0EF0E]
A ME i A (RRMHBERFEAR—Y B2 EME #d%)

(ESMFZEE 2 2 F—)
HIRF : SER274E 7TH30H 1653057 ~ 181k
T« AR— Y fEEEERIETIEITARE 9403 (W7 7 L A —A2)
HRE T IRTEE) & A ERE )
[ . P 5L3C 4eA= (Professor and Director of the Cardiovascular Aging Research Laboratory at the University of Texas at Austin)

HEF : SERR274E 11 H27H 1385155y ~148£30%)

AT« ARV R EREAFZEAT4RE 9403 (B2 7 7 L AJL—LA2)

HEE: - vat (&P rvaxX=7) oo [ANHIFE2EThHDH=7
A X[ | ~LinQ (A K7 —7; Lovein JUM) & D= T RElE~

VEE O FML JeE GE T e 3T 0 7Ly e — AHEER SRS | f23)

(HESMRZEE £ X F—)
HERE PR 1THISH 15K~ 16
BT« AR — VR ERVAFETARE 9403 (B 7 7 LU AL—A2)
1HH [ The effect of regular exercise on the molecular mechanisms of aging : role of sirtuins |
8% : Dr.Erika Koltai (University of Physical Education, Hungary)

2) PNt I — (GFT : AR—VREFREERFIEF4E o7 7 L Z—2A02)
HIRE © SERR274E 4H10H  12KF~130Kf
B T == 73R 2R KIS & TR
A AR B (RR—VREEERZENET LT E)

239



H if

e -
B

EANE
H B

HE

EARIE

HH -
[ -
e

HHEF -
[ -
E

H s -
& -
T

51410

HH -
[ -
e

[ -

CYRR27TAE4 240 12BF~130F
[V A& MER ORI IRREIC X T 5 %2 |
B 2 (WA R—YRE L & — LR E)

DERR27AE SH22H 128 ~13HF

78 & R O G 2 F6 1 2D AR TE H AUV il el oD ook [ BB A B 1) 72 7
5 |

I W (AR—VEERE AR B

P27 6 H26H 1271043 ~131Kf
[AR—VHREDOHEL &b OREHSEZHFT S ki)
R Rk (AR ERRE HEBdR)

V27 THI0H 12K~ 130
[Mechanical ventilation-induced diaphragmatic atrophy |

AR R (AR—VRFRERF FEMEHR)

VR274E TH24H 1205~ 130
[Physical capacity related genetic polymorphisms in children with Cystic Fibrosis |
Dr. Thomas Yvert (AR —YHEEERI 7 HIEFZEE)

SER%284E 3H28H  15M5104y ~13F
[ o — XA E RN T o = 7 OBIE L JI5HEIC M IF 4
Thomas Yvert (AR —HEEREMIEAT HLFER)

240



3) International Symposium on Children and Adolescents:Fitness Levels and Active Lifestyles

FELOWT) LER) - AFEEICETDEEES AT T L

HEE : SERQ274ELTA21H (1) 11~ 178f
BT JERERZESLS X v N ANEH=R

Session 1

BRI ORI 28 BRI Rl S PR 3

[FEH DS Y D7D AR—Y ERZLHFZRILE DTG R
O EBEH - A X DBEERFAE S L—T

© et (EwREy) sr—7

@ A H )V ABERFSE S L — T

@ ATEEE - EERAEIE S L—7

Session 2 : 13~ 1485204y

YUY L

7 a7 7 A

D & . (EEEF~ORF—YOIREZDER)
T #o D EER

(AR ¥ LAY By r 22014 B AKESFITELCHERBE)

@ % B o TV T RDIERE L VR
5 H KM Fa—rK
(7T 3R2004737 VU ¥ 7 EHEHE800m & A X Y A )

@ VARV UL: [ THETT v R« AR—YDOEELELSH~DOHFE
VURTVA N HEEZEOLAS ARH HEK
(FERMPEES T v —ERl RS R)
FKREEDOSGS HHE R
(—AEEE N B AR =X —H LR o F ¢ BB )
FErEEOLES &M EK
(NPOHA Y —> ¥ V7 v MR —/ViaFHERE)
fEEMwmAE . KB BLK
(AL bR RS #ed%)

241



4) Fs5eln] JIERE A R—Y EZLFIEES
SCERBLFAE RLSL RIS BT R R R [ E L DS D7) D AR
— Y ERVEIEILS O] (ST D AETEEIE - BV — T RS SR

HHEF : SEpk274E 3H 8H  13HF~15HF
BT NERE KRS D 8fE Ho 77 Lo A—L

JER g B R (R
Nk At 0

REFEEH bk - BERY v —pREEEZERAIZAER)
[E R A R PR e A AN — 7 BB A FE R - BFZERHR)

HEHXA MLV—E

1. | 8 AEEEE - ERI =7 OMEIZ O T
£ F R R OIER SRS S A el )
RELEE - ) B QAR KSR R SR i A Sk )

2. J# B IR A~OEEN T 0 7T LA DN EFEM O A
1 FoopkH B CCERFEE FEH R AR E )
3. IH B Eb ERGEE OEEEE O BSE
1 FoME &EF (ERERFAR-VHEREETAVT 4 v ) M=oy TEHEE )
4. ] B KRPEOEBEBICEE Y 5 2 5K
15 F MR ﬁ&%§(%%5k%xT VRERERT AVT 4 v ) M=V TEER )
5. J|E B MmO EEY & 3T T R A
1 FoWM KT (M RFEESRREEE)
6. i B NFARRRE LT LR - BEEORAE L BEREEE Y — L OR%
1 FoARAH WA (ERERFERFERNEE - RERSEEE)
7. T8O ~FFEH OEB R 8 E O BUEOEE BB R R IFE TR
1 Foopr R 5L B (IER B KSR S A i AE)

242



5) The 2" Congress, International Academy of Sportology
(PRl 26 FEFE AR —VREFEERFUIEAT  HHERCRERES)
WH SPER749H 12H
BT AR v LR A IR AR

(REXA FL—E)
1. 8 GEEREIEIC X 2 HE i E R o AR
HE s H

2. W@ MRHER T b L—=0 727 D5
HE Rk R

3. B EENZAT I FA I T OEWDFHEME OBIREN R KT T R
ICEI S ED'S

4. HE PEIZBITAHFELOFKIEENEICET D H5E
HE OB BT

5. B HEIZLDHEMERA~DRE
A BRAIN EE

6. {#EH Hyperventilation Induced Respiratory Alkalosis as an Ergogenic Aid
for Repested Sprint Pedaling :Short vs. Long Implementation

e WK R

7. BEE LSO L EBR X OVEEEE OREIZ BT D A
A I A

8. [#H@E Early bedtime associated with the salutary breakfast intake

in Japanese nursery school children

A pE S

9. /WE 7IT7—EEMELHEOKRERNIE X OEFEIE L 0BG
A MR RE

1 0. #E EEHIZRT D8 REED G 2RNEIRINET VT v O FHETIEL
BXOBEIZEZ DHE

243

il



A e B

. A BO&MERIT c B H A FEAN. BRANDORFAEDRNR -
L —il 2 LI B4 5 Uk b 5t

HE  pHE R

. R EE) N - = 7 KD IRV 31T DR PERAE D UERN R &
TE RIS Ry D fE
A N A

T ORI TP ORI L OV B AR I3 1T D iRAEhRE

fE bl A9A

T FEEW OB KD 2PE R O TREIZBE T 5 AL
E AE FR

L RRUZFUMT VAN —Z NI E ORI
HE xRk R

. GPSEFIA LT 8 0T IRIEEIEORIEICET 5728
HE AR EE

LB ORFPEAR—YRFIIRT 5 REEEE OBE & £ D
wE ME IKE

. B EEYOEERNN T v NERT OHDACHK B &2 L IF T2
HE SRR

T RO JE T ISR D AR SE
wHE R OFE

B BT LB X D EERE ) B s 2R O R E
e Rz

al

CEE O RT A AXF—DORELLTOA S H Vo —T—2 3 Vi
EAE g k=

. T EENCR T D RE OME R R — Severii FEAE D ) R E K —

244



23. 1

24. 7

25. 1

26. 1

27. 1

A

Cell surface galectin-1 mediates an important function in which

Gal « 1-6GIcNH2(MeINH?2) has inhibition activity against human cancer (k562)
cell proliferation

(HEfE L 2 7 V7 F oL e b AS ARG o0 B850 2 Bl 5 2 ZhEHE
(Gal « 1-6GIcNH2:MeINH2) Dl & D447 5 )

MR &

=aF Ry FREHRET L — R R T R
~ta—wrhnl) —RA—=2—%H it~
K

pli

WEZILED & R THIR O IRTESE 25l 5 D7) 2
— RO, EEIRES) . BN 5 Eik & ORE —
EA B

EB)OHERIFIEH A =X

O ABE PRI E 7 V7~ NOLETFDFSAE & il 7~ % & & &) Tl o
BRI X F—FAKDS-= k1 L AT D

%k HZR

SV I 1T DA IR B R RAZ MR TAAET D DM 2

— K&, EEHRE ). EEHTT L Bk, PREEH DS OFHIICBE Y D RS —
W R

245



7. R

WRQTFEEEIZFER SN REGR LD Z A MV R OREIL TRLOE Y Th D,

Immobilization induces nuclear accumulation of HDAC4 in rat
skeletal muscle.

Yoshihara T, Machida S, Kurosaka Y, Kakigi R, Sugiura T, Naito H.

J Physiol Sci. 2016 Jan 13. [Epub ahead of print]

Abstract

The study described herein aimed to examine changes in HDAC4 and its downstream targets in
immobilization-induced rat skeletal muscle atrophy. Eleven male Wistar rats were used, and one
hindlimb was immobilized in the plantar flexion position using a plaster cast. The contralateral,
non-immobilized leg served as an internal control. After 10 days, the gastrocnemius muscles were
removed from both hindlimbs. Ten days of immobilization resulted in a significant reduction (-27.3
%) in gastrocnemius muscle weight. A significant decrease in AMPK phosphorylation was also
observed in nuclear fractions from immobilized legs relative to the controls. HDAC4 expression
was significantly increased in immobilized legs in both the cytoplasmic and nuclear fractions.
Moreover, Myogenin and MyoD mRNA levels were upregulated in immobilized legs, resulting in
increased Atrogin-1 mRNA expression. Our data suggest that nuclear HDAC4 accumulation is
partly related to immobilization-induced muscle atrophy.

KEYWORDS: Disuse muscle atrophy, Histone deacetylase 4, Myogenic regulatory factors, Nuclear

abundance
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Effects of icing or heat stress on the induction of fibrosis and/or
regeneration of injured rat soleus muscle.

Shibaguchi T, Sugiura T, Fujitsu T, Nomura T, Yoshihara T, Naito H, Yoshioka T, Ogura AS,
Ohira Y.

J Physiol Sci. 2016 Jan 13. [Epub ahead of print]

Abstract

The effects of icing or heat stress on the regeneration of injured soleus muscle were investigated in
male Wistar rats. Bupivacaine was injected into soleus muscles bilaterally to induce muscle injury.
Icing (0 °C, 20 min) was carried out immediately after the injury. Heat stress (42 °C, 30 min) was
applied every other day during 2-14 days after the bupivacaine injection. Injury-related increase in
collagen deposition was promoted by icing. However, the level of collagen deposition in
heat-stressed animals was maintained at control levels throughout the experimental period and was
significantly lower than that in icing-treated animals at 15 and 28 days after bupivacaine injection.
Furthermore, the recovery of muscle mass, protein content, and muscle fiber size of injured soleus
toward control levels was partially facilitated by heat stress. These results suggest that, compared
with icing, heat stress may be a beneficial treatment for successful muscle regeneration at least by
reducing fibrosis.

KEYWORDS: Fibrosis, Heat shock protein 72, Heat stress, Icing, Muscle regeneration, Satellite
cell
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The response of apoptotic and proteolytic systems to repeated heat
stress in atrophied rat skeletal muscle.

Yoshihara T, Sugiura T, Yamamoto Y, Shibaguchi T, Kakigi R, Naito H.
Physiol Rep. 2015 Oct;3(10): e12597.

We examined the effect of repeated heat stress on muscle atrophy, and apoptotic and proteolytic
regulation in unloaded rat slow- and fast-type skeletal muscles. Forty male Wistar rats (11
week-old) were divided into control (CT), hindlimb unweighting (HU), intermittent weight-bearing
during HU (HU + IWB), and intermittent weight-bearing with heat stress during HU (41-41.5°C for
30 min; HU + IWB + HS) groups. The HU + IWB + HS and HU + IWB groups were released from
unloading for 1 h every second day, during which the HU + IWB + HS group underwent the heating.
Our results revealed that repeated bouts of heat stress resulted in protection against disuse muscle
atrophy in both soleus and plantaris muscles. This heat stress-induced protection against
disuse-induced muscular atrophy may be partially due to reduced apoptotic activation in both
muscles, and decreased ubiquitination in only the soleus muscle. We concluded that repeated heat
stress attenuated skeletal muscle atrophy via suppressing apoptosis but the response to proteolytic
systems depend on the muscle phenotype.

KEYWORDS: Apoptosis, disuse muscle atrophy, heat shock protein, protein degradation
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Repeated exposure to heat stress results in a diaphragm phenotype
that resists ventilator-induced diaphragm dysfunction.

Yoshihara T, Ichinoseki-Sekine N, Kakigi R, Tsuzuki T, Sugiura T, Powers SK, Naito H.
J Appl Physiol (1985). 2015 Nov 1;119(9):1023-31.

Controlled mechanical ventilation (CMV) is a life-saving intervention for patients in respiratory
failure. Unfortunately, prolonged mechanical ventilation (MV) results in diaphragmatic atrophy and
contractile dysfunction, both of which are predicted to contribute to problems in weaning patients
from the ventilator. Therefore, developing a strategy to protect the diaphragm against
ventilator-induced weakness is important. We tested the hypothesis that repeated bouts of heat
stress result in diaphragm resistance against CMV-induced atrophy and contractile dysfunction.
Male Wistar rats were randomly divided into six experimental groups: 1) control; 2) single bout of
whole body heat stress; 3) repeated bouts of whole body heat stress; 4) 12 h CMV; 5) single bout of
whole body heat stress 24 h before CMV; and 6) repeated bouts of whole body heat stress 1, 3, and
5 days before 12 h of CMV. Our results revealed that repeated bouts of heat stress resulted in
increased levels of heat shock protein 72 in the diaphragm and protection against both
CMV-induced diaphragmatic atrophy and contractile dysfunction at submaximal stimulation
frequencies. The specific mechanisms responsible for this protection remain unclear: this heat
stress-induced protection against CMV-induced diaphragmatic atrophy and weakness may be
partially due to reduced diaphragmatic oxidative stress, diminished activation of signal
transducer/transcriptional activator-3, lower caspase-3 activation, and decreased autophagy in the
diaphragm.

KEYWORDS: apoptosis, autophagy, heat stress, respiratory muscle weakness
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1. Whey peptide ingestion suppresses body fat accumulation in senescence-accelerated mouse
prone 6 (SAMP6).

Ichinoseki-Sekine N, Kakigi R, Miura S, Naito H.

Eur J Nutr. 2015 Jun; 54(4):551-6.

PURPOSE: Body weight in young growing and young adult animals was reduced by a high dietary
density of whey protein concentrate; however, it is unclear whether dietary proteins similarly affect
body weight in aging animals. Here, we examined whether whey protein or whey peptide ingestion
suppressed body fat accumulation and affected protein expression and phosphorylation in skeletal
muscle in aging mice.

METHODS: Twenty-six male senescence-accelerated mouse prone 6 (SAMP6) mice were assigned
randomly to three dietary treatment groups: 18.7 % casein control (CON), 18.7 % whey protein
(WPR), and 18.7 % whey peptide (WPE). After 28 weeks of treatment, skeletal tissues were
dissected and weighed for analysis. Western blotting was performed to examine the expression of
AMP-activated protein kinase (AMPK), acetyl-CoA carboxylase (ACC), and adipose triglyceride
lipase (ATGL) in quadriceps muscles.

RESULTS: Body (CON: 47.6 £ 2.2 g, WPR: 48.2 + 2.7 g, WPE: 38.3 + 2.0 g) and relative white
adipose tissue (CON: 38.5 + 3.5 mg/g, WPR: 43.8 + 4.0 mg/g, WPE: 21.1 + 4.4 mg/g) weights were
lower in the WPE group compared with the other two groups (p < 0.05), and no significant
differences were observed between the CON and WPR groups. The relative weights of tibialis
anterior muscle (CON: 1.04 + 0.04 mg/g, WPR: 0.97 + 0.03 mg/g, 1.23 + 0.05 mg/g) and
gastrocnemius muscle (CON: 3.02 + 0.12 mg/g, WPR: 2.92 + 0.15 mg/g, WPE: 3.65 + 0.18 mg/g)
were higher in the WPE group compared with the other groups (p < 0.05). The phosphorylation of
AMPK (WPR: 1.03 = 0.11, WPE: 1.36 + 0.12; fold change from control) and ACC (WPR: 1.08 +
0.07, WPE: 1.18 £ 0.05; fold change from control) in WPE was higher than in CON (p < 0.05).
There were no significant differences in the expression levels of ATGL among the three groups.

CONCLUSIONS: These data suggest that a normal (or moderate excess) dietary density of whey
peptide attenuates body fat accumulation via upregulation of fatty acid oxidation in skeletal muscle

in aging mice.

KEYWORDS: Keywords: Whey peptide hydrolysate, Adipose tissue, Fatty acid oxidation,
Skeletal muscle, Mouse
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A Report of ‘‘International Symposiurﬁ on Children and Adolescents:
Fitness Levels and Active Lifestyles’’

Koya SUZUKI*

Abstract

Unfit, Inactive and Obesity are adequate terms to describe young people nowadays. Declining physical
fitness and physical activity in children and youth around the world are recognized as global issues of com-
mon concerns. In this symposium, we invite specialists of physical education and sports scientists from
Asia and Africa. Invited speakers will give a presentation relating to physical fitness, lifestyle habit in each
countries’ children and adolescents based on the latest research findings. We hope to deepen a cooperative
relationship between Asian and African researchers and to get an advanced understanding of regional is-
sues relating to children and adolescents through active discussion between speakers and participants.

Invited speakers
Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)
Govindasamy Balasekaran (Associate Professor, Nanyang Technological University, Singapore)
Jong Kook Song (Professor, Kyung Hee University, Korea) '
Yiing Mei Liou (Professor, National Yang-Ming University, Taiwan)
Dajiang Lu (Professor, Shanghai University of Sport, China)
Bee Koon Poh (Professor, The National University of Malaysia, Malaysia)
Kallaya Kijboonchoo (Associate Professor, Mahidol University, Thailand)
Abedalbasit Abedalhafiz (Professor, The Hashemite University, Jordan)
Grace Otinwa (Professor, University of Lagos, Nigeria)
Yoshiro Hatano (Professor emeritus, Tokyo Gakugei University, Japan)
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Understanding teachers’ verbal instructions that promote sports motivation to dodge ball games among young Japanese children: focusing Poster Presentation {
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The “Reading Mind in the Eyes” Test: Application to Japanese university students
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Jong Kook Song
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Relationship between physical activity during pregnancy and mood changes after delivery in Japanese women (U niversity of Lagos, N igeria)
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Symposium

(Chairperson: Yoshiro Hatano,Tokyo Gakugei University)
Reports from "The Asia-Fit Study”

Stanley Sai-Chuen Hui, Ed.D.

Professor, Department of Sports Science and Physical Education, Faculty of Education,
The Chinese University of Hong Kong

Dean of Students, Lee Woo Sing College

Chairman, Physical Fitness Association of Hong Kong

Jong Kook Song, Ph.D.

Professor, Department of Taekwondo, Kyung Hee University, Korea
Chairman of Education Committee, World Taekwondo Federation
President, International Association for Taekwondo Research (IATR)

Yiing Mei Liou, RN, Ph.D.

Director of School Health Research Center
Professor, Institute of Community Health Care, and Laboratory of Physical Activity &
Obesity Prevention, National Yang- Ming University, Taiwan

Dajiang Lu, Ph.D.

Professor, Department of Rehabilitation, Faculty of Sport Science, Shanghai University
of Sport, China

Researcher of Student Physical Health for Government

Senior Expert of Shanghai Exercises Hotline

Bee Koon Poh, Ph.D.

Leader of the Physical Activity and Energy Metabolism Research Group
Professor, Nutritional Sciences Programme, School of Healthcare Sciences, Faculty of
Health Sciences, The National University of Malaysia
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of Education, Nanyang Technological University, Singapore

Programme Director, Sport Science and Management, National Institute of Education,
Nanyang Technological University, Singapore

(Chairperson: Koya Suzuki, Juntendo University)
Reports from "ICHPER:SD Research Project"

Yoshiro Hatano, Ph.D.

Emeritus Professor, Tokyo Gakugei University, Japan
Head of International Council for Health, Physical Education, Recreation, Sports and
Dance (ICHPER-SD) Research Project

Abedalbasit Abedalhafiz, Ph.D.

Professor, Department of Coaching and Sport Management, Faculty of Physical
Education and Sport Sciences, The Hashemite University, Hashemite Kingdom of
Jordan

Grace O. Otinwa, Ph.D.

Professor and Head, Department of Human Kinetics & Health Education, University of
Lagos, Nigeria

Africa Regional Vice President of International Council for Health, Physical Education,
Recreation, Sports and Dance (ICHPER-SD)
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Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)

& . .
“=pg The Chinese University of Hong Kong
)

The Asia-Fit Study
Physical Activity, Fitness, & Obesity of Youth

Among 8 Asian Metropolitan Cities

Prof. Stanley Sai-chuen HUI
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BT @
Department of Sports Science and Physical Education ~ #FBsBER e

Why Study Obesity, PA, & PF ?

Hong Kong Seoul Taipei Kuala Lumpur
0
’ﬁ . * : E
Singapore Tokyo Shanghai Bangkok
Obesity Obesity
Inactive Quality of Life Unfit

Health Care

Physical

Physical
Activity (PA)

Fitness (PF)

Globesity

/ N

Physical Physical

Activity Fitness

AGAIN

Why Study Obesity, PA, & PF ?

\ Do we have the most # of
.n obese children in Asia ?

= Health policies

=> Health cost

Are our kids physically weak ?

Are our younger generations active
enough ?

=> Sports promotion
=>» Community Support
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Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)

Outline
Background

Objectives

Methodology

Results

Conclusion

4 = Background

Physical Activity
and Health

1996 2008

*  Physical qctivi;y (PA) and ph&/sicgsl fitness (PF) were strong predictors for some chronic
diseases including obesity, CV diseases, and overall mortality.
(Batty, 2002; USDHHS, 1996; 2008)

* Recommendation: Children and adolescents should
accumulate 60 min of moderate PA daily.

Background

* PAand PF during adolescence were associated with their disease risk
of obesity in adulthood (Blair, 1994; Twisk et al., 2002).

« Improving children’s PA, PF and weight status are beneficial to their
health status in the future.

Background

* Existing theories suggested that culture, education system
(especially PE programs), economic and social context may
influence children’s PA, fitness and weight status (Boreham et al.,
2002; Ramanathan & Crocker, 2009; Seo et al., 2009; R).

* Hence, comparing PA, PF and weight status in different
countries may help us to identify determinants that affect
exercise and health promotion, and obesity prevention in the
future.

* Globalization

=> cross-cultural comparison / exchange

(ICSCPE, 2002)

Background

Cross-cultural Comparison

* 56.6% of American youth failed the fitness tests as compared
to only 8% of European youth (kraus & Hirschland, 1953).

¢ President's Council on Youth Fitness was then established,

and the AAHPERD Youth Fitness Battery was developed. (by
US President Dwight D. Eisenhower)

257




Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)

Backgroun

Cross-cultural Comparison

European youth study: (ICSSPE, 2002)
6 Countries: Belgium, Czech R., Estonia, Finland, Germany; Hungary

PA
« Czech students were most active + Estonian boys increased the
+ Estonian students were least most;
active « German youths had the poorest
fitness;
E
« Czech boys declined with age;

Investigators attributed the reason to the differences in living
standards and living styles between those countries .

Physical Fitness Index (Mean +/- SD) by Country, Gender, & Age

Boys E E 5 zscam
omarold N 2 1 a 1 2 3 4
Balgium 6 [ —T—

Gzach R 110 — d
Estania 33z : F—t=

Fintand 238 —t
Gormany 202 T

15-yonr-old | | |
Belglum 26 : —t+—TF
Casen A 13 R |
Estonia a8

Finland 238 E—— o |
Qermany 175 ] |
Ginis

12-yenr.old

Baiglum a5

Gzech R 94 1
Estonla ate b
Finiana 271 —
Germany 221 T
15-year-oki |
Belgium & |

Cinch A 18

Estonla ez S

Finland 248 —— =
Germany 176 |

PF Index is the total scores fr mp, jump; 20m

om jur
shuttle run, curl-up and sit-and-reach tests. (ICSSPE, 2002)

Background
Cross-cultural Comparison

16.0 Overall Prevalence
14.0 —|
12.0
10.0 80
8.0
4.0
0.0
Japan (1996 data)  Malaysia (2002 data) ~ Taiwan (1996 data)  Hong Kong (2002 China (1997 data)
data)

Definition of obesity: various

Age Groups: various
Source: Lobstein et al., (2004)

Cross-cultural Comparison

Obesity:

3 010yr-old Boys
B 10yr-old Girls
W 15yr-old Boys
®15yr-old Girls

ok N W A G O N ®

Japan (1997 data) Singapore (1993 data) Taiwan (1995 data) Hong Kong (1993 data)

*
Lo] M B
Obesity Definition: I0TF BMI cut-off (2000)

Source: Bellizzl et al. (personal communication)

Challenges in cross-country comparison

1. inconsistent definitions of obesity being adopted in
different countries;

2. the lack of international collaboration in obesity
surveillance

3. data available was reported from different years and age
groups.

4. sensitivity and validity of IOTF-BMI cut-off for childhood
obesity are questionable, especially when adopted for
different countries and population.

Challenges in cross-country comparison

=>PF and PA measurements between countries are not
standardized

Fitness | AYP | China | CUHK | FITNESSGRAM | HKCEE [ HK | NCYFS| PLK | Prosident’s [ Taiwan
Challenge

54 1 mike run 6 &  run | 1-mile ron] _100m.
wak e 0.5 midoy s00m)
n ®)

CV Fitness | soom T-mile

Muscular | 1min | 1-min situp f1 Corbop Corlup win | Vo | i
Endurance |rit-up. 304 stwp | wmep | weup |5

aitey Bidae

ledge
Wuscular | Puheas | puliap | Pushvep Tushup. Tullup | Hendsrip: | Pablup | landzrio | Pull-up, =
Strength psh-up Fuchup

b
Flexibilty Standing | Modified Back-saver | Sitreach | Si-reuch | Sitreach | Sitreach |  Sitresch [ Sitresch
tocrtouch | Back Saver

Body

= Triceps | Caif Triceps | | trieeps T T

Calf Calf

kinfolds
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Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)

Rationales for the study

* There is no cross-cultural comparative studies in Asia countries
/ regions

* There is a need to standardize testing protocols and definitions
for allowing cross-cultural comparison

* Results would reflect effectiveness of health, education, and
exercise promotion policies

* Learn from participated countries / regions about effective
strategies to promote PA, PF, and obesity control

Objectives of the study

1. to compare levels of physical activity participation, health-

related physical fitness, and prevalence of obesity of Asian
youth among several metropolitan cities in southeast Asia
region;

2. toidentify factors that influence the levels of physical activity,

health-related physical fitness, and obesity of youth in these
southeast Asia metropolitan cities;

Objectives of the study

3. to explore factors that may contribute to the differences in
health-related fitness and physical activity participation levels
of Asian youth among several metropolitan cities in
southeast Asia region;

4. to develop recommendations & suggestions, based on the
findings of the above 3 objectives, for exercise and health
promotion in these Asia countries.

Study is purely academic pursue, not related to political concerns

Methodology

8 major cities in southeast Asia countries were involved: Hong Kong, Shanghai
(China), Tokyo (Japan), Seoul (Korea), Kuala Lumpur (Malaysia), Taipei (Taiwan),
Bangkok (Thailand), & Singapore;

400 boys and 400 girls in each of two age sectors (12-13 yrs & 14-15 yrs)
from different school districts of the cities were randomly recruited.
(power analysis from Rosner, 2006)

Methodology

Why these 8 Asian cities ?

1.These are major metropolitan cities in southeast Asia;

2.Citizens residing in these 8 cities share similar origins and
cultures;

3.Most cities were involved in the 2005 International
Conference on Youth Fitness and Activity (Taipei) and signed
the joint research declaration.

Methodology

Southeast Asia Youth Fitness Conference

Investigators of the 8 cities were gathered together to
discuss strategies of sampling, test and questionnaire
standardization, and tester training ...etc.

* Testers from the 8 cities were trained by the P.I.

* Testing and measurements were collected within the same
school year during P.E. classes.
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Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)

Methodology

* Standardized Fitness Tests:

» CR fitness: 15m-PACER test;

» Muscle fitness: handgrip test; 1-min sit up
» Flexibility: Modified BS Sit-reach test;

» Obesity: height, weight, BMI, BIA (%fat)

* Each 1 hr section needs 5 testers for measuring 30-40 students, ~ 40

sections for testing 1,600 students in each city.

Methodology

Questionnaire : Modified from National Surveys of China, HK, and
Taiwan

PA — IPAQ (http://www.ipaq.ki.se/ipag.htm) validated for both
Chinese and English versions for youth.

Exercise and diet habits, and lifestyle;

P.E. Curriculum;

Parental PA, education, & SES;

Barriers / Facilitators of PA participation;

Awareness of Government policies;

Perceived support from parental / school / government /
community;

cultural specific questions: e.g. national sports, being sports
spectators / volunteers ...etc

A4

YVYYVYYVYY

\4

Results
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Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)

Results

BMI (Boys)

21.64

Results

BMI (Girls)

21.27
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AR ) Lsu_m.v’;v FmE L& =E R &t KR Py B 3 Lumpur BE &t R
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Asian Cities SE MR
Asian Cities ¥ Wi
Prevalence of Obesity
Prevalence % Res u tS
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Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)

Results Results

Hand grip (Girls) 1 min Sit-up (Boys)

48 4748 50

45.47

Shanghai  Bangkok  HongKong  Tokyo Taipei  KualaLumpur  Seoul Singapore Tokyo  Singapore  Seoul Shanghai Taipei  HongKong ~ Bangkok ~KualaLumpur
L% L1 = KR &k R R i KR oW BR i3 &% k2 s E
Asian Cities B Mg Asian Cities ILMRMT

Results Results

1 min Sit-up (Girls) Cardiorespiratory Endurance (PACER)_Boys
40 80
36.46 72.70

Tokyo Shanghai  Singapore Seoul Taipei  HongKong  Bangkok KualaLumpur Tokyo Singapore Seoul Shanghai Taipei  HongKong KualaLumpur Bangkok
E34 Ll g R ax & L] e R g R S ait L 12 LI
Asian Cities T MR Asian Cities S M#AT

Results Results
Cardiorespiratory Endurance (PACER)_Girls
* 45.20 City Fitness Obesity MVPA
Tokyo 1 1 1
Singapore 2 4 g
Shanghai 3 3 4
Seoul 4 8 2
Hong Kong 5 2 5
Taipei 6 7 6
Kuala Lumpur 7 5 8
TSI OSNE g e S o Banghok 8 6 7
Asian Cities LMW
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Stanley Sai-chuen Hui (Professor, The Chinese University of Hong Kong, China)

Correlation (all 8 cities):

1.Physical Activity (MVPA) shows significant correlation with
muscle endurance (1 min sit-up) and cardiorespiratory
endurance (PACER), with r=0.31; r=0.35 respectively.

2.Physical Activity (MVPA) shows low but significant correlation
with percentage of body fat (r=-0.10).

3.Percentage of body fat shows significant correlation with
muscle endurance (1 min sit-up) and cardiorespiratory
endurance (PACER), with r=-0.28; r=-0.43 respectively.

Results
—
City Fitness Obesity MVPA TOkyo higher T°ky°
— 1 1 a Singapore Shanghai
shanghai % 5 2 Shanghai Singapore
singapore 3 4 3 Seoul Seoul
Seoul 4 8 4 Hong Kong Hong Kong
Hong Kong 5 3 5 Taipei Taipei
Taipei 6 6 8 Kuala Lumpur Kuala Lumpur
Kuala Lumpur 7 2 7 Bangkok lower Bangkok
Bangkok 8 7 6
PF (composite) Ranking
Results

Conclusion

* In most Asian city, better MVPA is related to higher
fitness and lower obesity in youth

* In city with higher MVPA, would have higher fitness
and lower obesity rate as compared to other cities

Conclusion

* The differences in MVPA among the studied cities
may probably due to cultural characteristics such as
community promotion, education, and sports culture
may contribute to the differences in PA, however, PA
seems to be a key factor that influence fitness and
health of young people.

Conclusion

* Regardless of city location and cultural
differences, effort should be made to
learn from each other varies effective
means and strategies so as to maximize
PA among youth.
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Jong Kook Song (Professor, Kyung Hee University, Korea)

International Symposium on children and adolescents

Physical Activity, Physical Fitness and Obesity

in Korean Adolescents aged 12-15 years:
The Asia-Fit Study.

Jong Kook Song Ph.D.
College of Physical Education

Kyung Hee University

é Growthand Aging Lab, Kyung Hee Uniy

Prevalence of Obese during Adolescence

Brevtnce of onreigt, ges i, 241 age staecided estne) Brestienze o cverwegar e e 2044 gt sncsoed sty
ik Feme

& Growthand Aging Lab, Kyung Hee Univ

Prevalence of obese in Korean adolescents

Trends on Fat Tissue in Korean Children
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é Growthand Aging Lab, Kyung Hee Univ @Gmww_handmg Lab, Kyung Hee Univ.
Trends of Lean Tissue in Korean Children Trends on Bone Mineral Density in Korean
(kg) Children
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Jong Kook Song (Professor, Kyung Hee University, Korea)

Trends in the Prevalence of Physical Activity
in Adolescents

—.— FYE —o— DUS

Moderate PA
Vigorous PA

0
09 10 1 12 13
Moderate PA: 60min/5days-7days recall measured by Heart Rate
Vigorous PA: 20min/3days-7days recall participated in any kinds of sports
Physical Activity: of in MPA & VPA for 7 days/Total N of Adolescents

& Growthand Aging Lab, Kyung Hee Uniy

Physical Activity Promotion System: (paps, 2007)
[Foctors _[Tests _[subjects __|
15m (5t-6 grade)
Pacer 20m (7t-12 grade)
Cardio- 1000m (5th-6th)
respiratory Endurance run/walk 1600m (7th-12t for boys)
endurance 1200m (7h-12t for girls)
Step test 5th-12t for boys & girls
Flexibility Sit and reach 5th-12th for boys & girls
Push-up 7th-12t for girls (push-up with bent knee)
Muscular
Strength/ Leg lift 5th-12th for boys & girls
Endurance
Grip strength 5th-12t for boys & girls
50m run 5th-12th for boys & girls
Power
Standing long jump 5th-12th for boys & girls
Body fat % fat 5th-12th for boys & girls
Body mass index 5th-12th for boys & girls

I@ Growthand Aging Lab, Kyung Hee Univ

Trends on Physical Fitness in Korean Children

Song et al. (2012)

7 [ s]o ol n 2] 134l s ]
236 238 267 235 225 216 444

2om  Boys 549 547
PACER
® Girls 238 242 26.1 242 214 216 249 243 264
sita  Boys 98 101 71 67 37 29 90 87 102
Reach
em G 128 125 108 116 101 107 149 150 163
Grip Boys 17 105 124 136 153 198 244 290 356
Strength
(k) Girls 12 12 122 139 166 206 217 226 247
o Boys 164 166 179 193 194 194 198 200 205
(kg/m2)
Girls 162 160 167 172 182 185 201 204 207
Boys 99 140 162 169 172 218 236 241 249
Sit-ups
"
6 Girls 99 135 120 149 162 169 163 148 149

& Growthand Aging Lab, Kyung Hee Uniy

Aim of the Study

® To investigate the current status of physical activity,
physical fitness and obesity in Korean adolescents
aged 12-15 years

® To compare those variables according to the gender
and age

I@ Growthand Aging Lab, Kyung Hee Univ

Geography of South Korea

«»Total land area : 223,170km’,
“+South Korea : 99,313Im"

“Seoul : 605.25 km*

“+Population : 50,515,000
“+Population in Seoul : 10,530,000

265

Ministry of Education (2012)

®No. Middle School: 3,162
®No. Student: 1,849,094
v’ 1stgrade: 595,627 (32.2%)

v’ 2M grade: 613,416 (33.2%)
v 31 grade: 640,051 (34.6%)

Ii& Growthand Aging Lab, Kyung Hee Univ




Jong Kook Song (Professor, Kyung Hee University, Korea)

City of Seoul

/\fm:e« ®No. Strict: 25
ARy ®No. Education office: 11
NIy a) ®No. Middle School: 379
oA T i ®No. Student: 315,241 (17%)
N Y 164,004 boys (52%),

©150,237 girls (48%)

@15 grade=100,589 (31.9%)
®2 grade=104,328 (33.1%)
3 grade=110,324 (35.0%)

é Growthand Aging Lab, Kyung Hee Univ

Subjects

-
300 149 340 1

902
Boys 8 (53.5%)
. 784
Girls 170 208 321 85 46.5%)
470 357 661 198
Total  o7g%) 12w @92 (17%) 686

@ Growthand Aging Lab, Kyung Hee Univ

Measurements

® Anthropometric measurement
v Body height
v Body weight
v Percent body fat
v Body mass index (BMI)
® Physical Fitness
v Sit and reach
v Handgrip strength
v Sit-up for 1 min
v 15m PACER

é Growthand Aging Lab, Kyung Hee Uniy

Measurements

® Questionnaire survey
— Health status
— Level of Physical activity: VPA, MPA, MVPA
— Sleeping
— Physical Education Class
— Body image
— Foot intake
— Parents’ information

@ Growthand Aging Lab, Kyung Hee Univ

-

Seca CORUS(TAEAHN Co. TM-400N, Korea)

Sit-and-reach

1 min Sit-up 15mPACER

Hand grip dynamometer

& Growthand Aging Lab, Kyung Hee Univ
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Anthropometric characteristics in adolescents
aged 12-15 years

12yrs  13yrs  14yrs  15yrs  12yrs  13yrs  14yrs  15yrs

hB?dzt 1578 1616 1686 1702 1546 1577 1591 1596
(ecrgn) £777 815 657 #7011 551 £568 4507  +455
Vf:idi:t 530 554 613 626 497 527 547 547
(ks) £1254 +1247 £1215 £1202 961 914 937 7.96
Pzrcjm 225 206 206 172 278 297 308 287
°% 11096 £994 +968 822 713 7.35 +7.16 625
fat (%)

BMI 211 21.0 215 215 207 2l 215 214
(kg/m?) +3.00 +362 +£3.82 +347 +338 +3.19 337 £3.02

@ Growthand Aging Lab, Kyung Hee Univ




Jong Kook Song (Professor, Kyung Hee University, Korea)

The prevalence rates of obesity between male
and female adolescents aged 12-15 years

(%)
30 = Male

25 = Female
20
15
10

o

12 13 14 15
(Age)

é Growth and Aging Lab, Kyung Hee Univ

Level of physical activity between male
and female adolescents aged 12-15 years

(min/wk)
1200
1000
800
600
400
200
0

u Male ®Female

(p<0.001)

(p<0.001)
(p<0.001)

VPA MPA MVPA

Ii& Growthand Aging Lab, Kyung Hee Univ

® Male adolescents were more active and had higher
fitness level than female adolescents.

® The prevalence of obesity was higher in male
adolescents.

® School-based exercise training programs should
be implemented to decrease the prevalence of
obesity for male adolescents and to improve
physical fitness level for female adolescents.

& Growthand Aging Lab, Kyung Hee Univ

Health-related physical fitness in adolescents sit and reach Sit-ups
(cm) = Male mfemale (N = Male ® Female
aged 12-15 years ™ e
60 40 -
50 1 30 1
40 20 1
20+ 101
12yrs 13yrs 14yrs 15yrs 12yrs 13 yrs 14yrs 15yrs 2+ § : g g o0+ g g -
12 3 1 15 2 3 1 15
Sit and 29
W 538 563 580 567 627 645 639 610  ,¢
AN 1931a 18810 995  £1080° £1098° £9.95° £1118% 933 55 i
em ; Grip Strength
Grip 464 kg) P 9 = Male mFemale () PACER
o 231 %66 329 349 198 204 220  2B7  jgize - o B Male B Femalg
. ’(ek'; £5972 6615  £727¢  +651¢  £410° 4190 4325  £501¢ 5 q7ems y
= 30
Stups 416 439 445 457 302 309 285 286 106 a0
() +1040° +1068° :940° 1100 £978° 1064° 1080° 1083° p43gees 20
487+ 20+
PACER 454 463 533 540 301 285 294 294 gegm 01
() 1902° £2002° +1861° £2028° 1095° 1051° 1096° £1025° 5y gpers -
: 0+ . . ' : ) . . :
12 13 14 15 o 12 13 14 15
& Growihand Aging Lab, Kyung Hee Univ @ Growthand Aging Lab, Kyung Hee Univ
Conclusi S ti

® Childhood and adolescent physical activity and
physical fitness may influence in health status
during childhood and adolescence, as well as
throughout adulthood.

® A longitudinal study should be focused on these
variables from adolescence into adulthood.

® Future studies should examine the determinants of
tracking and change in activity.

Ii& Growthand Aging Lab, Kyung Hee Univ
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From Behavior to Environment: The Transitional Strategies of
Physical Activity and Obesity Prevention in Taiwan

SR HYiing MeiLiou, RN, PhD
Director of School Health Research Center,
Professor,

Institute of Community Health Care,
National Yang- Ming University, Taiwan

Background

The levels of physical activity and physical fitness is
low.

The obesity rate among children in Taiwan is high.
* The problems of body weight in Taiwan is bipolar
* The government pay attention in 20 years ago.

* The multidiscipline platform already setup by
nutrition, sport, PE, medicine, nursing, public health,
and education.

Comparing Population Levels of Physical Activity ™ a0 N
L 3 . L e i sitting. -country ison using the i
20 Countries in The International Prevalence Study on Physical Activity Physical Activity Questionnaire (IPAQ). American Journal of Preventive Medicine, 2011, 41(2),
228235
International Journal of Behavioral Nutrition and Physical Activity, 6 (21), 1-25
e prep—p—
* Taiwanese engaged less high-level physical activity Fomse e -z £ ]
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The rate of obesity and overweight among girls

The rate of obesity and overweight among boys

I,

®
®

a8k
ERE
REES
i

EL

|
wEME
KEBRT

BOEE
FIMREE

05
[
EL
Ll
LT
Bt

cnBHEREHEEH
RERE e

B =
iE
[

RiaE |

2
it
4

RN

[ |
i =l
E W kS

msz;&
AKHE
REM
£
Fred)
RIOFIE
wEER

268

The Amount of Physical Education in Taiwan is Less
than in the Other Countries

Country France China Japan Taiwan,
ROC

Every day for  Elementary Elementary Elementary Elementary
high school school: school: school: school:
and 90~135 90~135

elementary 200 min/wk  min/wk min/wk 80 min/wk
school

High school: High school:  High school: High school:

250 min/wk 100 min/wk 100 min/wk 90 min/wk
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The International Recommendations for Physical
Activities among Children

OITER. BB AEX. ARR. HE 38(3), 7379,
min/wk

1 D helh bk XS 199 % om W
Ponpk 2000 penpk 2010

UK Swiertad ush Canats Austala s Shapoe i

Research on Physical Activity and Health Appears to
be Entering a Fourth Major Era
(Sallis. Linton, & Kraft, 2005)

Physiological studies
* to examine the impact of different patterns of physical activity on
fitness and other biological outcomes

Epidemiologic studies
Physical activity as healthy behavior

Intervention studies
* To provide an evidence base to support effective promotion of
physical activity

Policy and environmental studies
Active living, urbanization planning, transportation, part and
leisure time design

Assessment of Physical Fitness

Physical Fitness Testi

Taiwan
1. Body Mass Index (BMI)

2. Half-mile/ 1-mile Run Walk Test
3. Sit and Reach Flexibility Test

4. One - minute of Bent-knee

Sit - Ups Exercise

5. Standing Long Jump

Asia Youth Fitness & Activity Surveys

1. Bioelectrical Impedance Analyzers
(BIA)

2. 15 - meter Progressive Aerobic
Cardiovascular Endurance Run (15
m PACER)

3. Modified Back Saver

Sit - and - reach flexibility test

(MBSR)

A Handgrip Strength Test

(HERBSF= ARFAERRMAEERITERE)

Table: The performance of physical fitness testing among 12-15
years old boys and girlsin Taipei

BMI 21.2+4.4 207434 208:4.1
Booveonesiton BIA(%) 16.647.2 25.8+6.1 208483
Half-mile/ 1-mile Run Walk Test (sec) 584.8:120.4 302.8+66.2 441541775
Aerobic fitness 15 - meter Progressive Aerobic 33.8+14.4 21.4+8.4 28.7+13.2
Cardiovascular Endurance Run (15 m
PACER) (times)
One - minute of Bent-knee Sit - Ups 35.419.2 30.7:8.7 32649.8
Muscular strength ~ Exercise (times)
andendurance A handgrip strength test 335472 257439 200+7.6
(Kgw)
Sit And Reach Flexibility Test (cm) 26.8+8.9 31.9:8.3 28.9+9.4
Flexibility Modified Back Saver Sit - and - reach 52.0+10.7 55.4+11.6 54.0£11.4
Flexibiity Test (MBSR) (cm)
- ST T T ) 185.1+30.9 14574265 166.1:34.0

explosive strength

The relationship of
PACER VS. Half-mile/ 1-mile Run Walk Test;
Sit and Reach Flexibility Test VS. Modified Back Saver Sit - and - reach
flexibility test (MBSR)

Male 15 m-PACER and 1-mile Run Walk -0.530** <0.001
(0=327)  Test
Sit and Reach Flexibility Test VS. 0.719** <0.001

Modified Back Saver
Sit - and - reach flexibility test

(MBSR)
Female 15 m-PACER and Half-mile/ 1-mile -0.536** <0.001
(n=316)  Run Walk Test

Sit and Reach Flexibility Test VS. 0.754** <0.001

Modified Back Saver
Sit - and - reach flexibility test
(MBSR)

*p< .05, **P< .001

vy edu.twiactive
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Improvement of
International Physical Activity Questionnaire

Sedentary behaviors
24 hours-Health enhancing physical activity-Sitting-Sleep=Light
Health
enhancing
physical
activity

Walking

Lee, H. L., Liou, Y. M*, Chen, C. H., Kao, W. M., & Chiang, C. C. (2010).

Cancer Nursing

Daily-life physical activity and related factors among patients with cancer receiving chemotherapy in Taiwan.

The Percentage of Physical Activity among Taiwanese,

2004
80 B Inactive: 36.5%
O VPA 60: 33.1%
nr @ MPA 150: 50.1%
593
60
492
S0
N
8 9 391
5 wr poso @y o, 52 s
& p 290
01 S
144
20 F -
10
0 L LV . . . .
(13-19) 20-35 3649 5065 >=65
N

The OR of different Recommendations of
Physical Activity Among Children and Adolescents with Obesity

_ssociaed fectors | orwmnC)

Frequencies of PE classes =3 time/wk

Quality of PE classes: Active
1.184(0.973-1.442)
2
=== Univariate analysis Protecting Contributing
mlm= Multivariate analysis

The Relationship with
the Levels of Physical Activity and Risk Behaviors

Regulative exercise 0.706 (0.657-0.758)  0.653 (0.610-0.699) 0.723 (0.681-0.768)
VPA 260 min/wk 0.766 (0.719-0.815) 0715 (0.673-0.759)  0.828 (0.784-0.876)
VPA 290 min/wk 0.787(0.738-0.840)  0.711 (0.668-0.756) 0.801 (0.757-0.847)
VPA =120 min/wk 0.938(0.924-0.952) 0.923(0.911-0.937) 0.938 (0.924-0.951)
VPA 2150 min/wk 0.948(0.936-0.961)  0.931(0.919-0.943) ~ 0.945 (0.933-0.957)

MPA =210 minjwk 0.969 (0.946-0.993)  0.915 (0.895-0.936)  0.975 (0.953-0.997)

VMPA 2420 min/wk 0.870 (0.806-0.939)  0.736 (0.684-0.792)  0.851 (0.796-0.909)

TV Viewing, Using Computers, 0.921(0.869-0.976) 0.844 (0.799-0.892)  0.841 (0.799-0.886)

Internet Surfing, or Playing Digital
Games on Weekday After School

<2 hr/day

Frequencies of PE Classes 23 0.924 (0.871-0.980) 0.921 (0.874-0.970)
times/wk

Quality of PE Classes: Active 0.555 (0.516-0.598)  0.520 (0.484-0.557) 0.526 (0.495-0.559)
TimeZ 75%

The Establishment and Verification of the Culturally Sensitive
Physical Activity Recommendations of Young in Taiwan

* Participants
— 105

— Students, teachers, PE teacher, school nurses,
principals, school administrators, as well as
scholars of sport science, physicians and nurses.

* Procedures
— Two Delphi reviews
— Two audit reviews
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National Sports Act, Taiwan, 2013

* All government agencies and all levels of educational institutions should
abide with national sports policies in accordance with pertinent
regulations to actualize the promotion of sports events.

+ Schools at high school levels and under and the first three years of five-
year colleges shall provide time slots for the daily participation of sports
activities,

— aside from sports classes (80-90 min/wk) ,
— with weekly participation of over one hundred and fifty minutes,
— while students are on school premises.

* The implementation measures governing the teaching methodologies,
activities, training of athletes and other related affairs of the
aforementioned item are determined by the Ministry of Education.

Learning Areas and Periods
by Time or Class Analysis

Arts and Science and
humanities Technology
9% 1% Heﬁhh} ar:d
Social Studies. physical
/educatlon

3+6%

Integrative
. Activities
— 5%
Alternative
Learning
Periods

17%
Language Arts

26%

Curriculum and time schedule of grade 3rd.
in elementary school of universal compulsory education
Monday Tuesday Wednesday Thursday Friday
Morning study hall
R Morning study hall
Homeroom teacher time .
0820~0840 Homeroom teacher time or office hour
First section . . Alternative Learning
0840~0920 Math Social Studies Math Math ) Math
——— Alternative Learning Alternative -
(Information Technology Learning Mandarin Health -
0930~1010 N N Studies
Education) (Mandarin)
Recess N
G EED Recess activity
Third section N N Integratit N " i
103071110 Sclence and Technology  Mandarin ) iie Activities
Forth section N N " . N
oo Science and Technology Mandarin Dialects. Arts and Humanities  Mandarin
Lunch break
R oS00 Lunch break
Fifth section Alternative Learning Music Science and
1300~1340 (English) Technology
Sixth section . N .
OERTE Arts and Humanities English Mandarin
Neat activity o " "
14301450 Neat activity or Cleaning time
Seventh section -~ Integrative ) )
Study hour
15301550

30 min/wk OGO minfwk

Free time
4

P
Free time
3%

Lunch time,
3%\

Active time.
%

|

Curriculum
52%

Physical
education
%

Now: 11%
Ideally: 18%

Study of Aid Students to Fit

Design: A cross-sectional study between December 1, 2006 and
February 28, 2007.

Settings: A nationwide survey
Participants: School students aged between 10 and 18 years.

Ethic: Informed consent from both parents and students were
obtained prior to the study.
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E Young and Children Versions of Physical Activity Questionnaire in Internet
Liou, Y. M., Jwo, C. J. C., Yao, K. G., Chiang, L. C., & Huang, L. H. (2008).
The Journal of Nursing Research, 16(4), 252-263.
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The content validitysindices: were 0.98 between the Engli’sh'aﬂd Taiwanesgﬁgg_@ions.
The test retest of IPAQ was 0.78-0.90 (ICC). (2088318

The concurrent validity for comparisons of the IPAQ adult long version and diary log of physical
activity was 0.81 and 0.85, respectively.

Journal of Paedlatncs and ChIH Health 2012 Constrpatmn
. _among 14 626 hlgh schoo/ students s
OR 95% CI
Female 2.23 1.96-2.54
Sedentary awake time (minutes/day) 1.00 1.000-1.001
Fluid consumption <1800 ml/day 1.23 1.07-1.43
Vegetable consumption < 1 portion/day 1.44 1.25-1.67
Fruit consumption < 1 portion/day 1.62 1.42-1.84
Whole-grain products < 50% of staple food consumption 1.22 1.08-1.38
Body Size
Overweight 0.69 0.56-0.84
Obese 0.32 0.21-0.50
General health status 1.29 1.20-1.38
26

©

Journal of Clinical Nursing
15,716 participator among 10-18 years old students

Total
Variables

OR* 95% CIt
Age, years
1012 204 174239
1315 197 171-2.26
16-18 1
Weight status
Normal and underweight 076 0.64-0.90
Overweight 079 0.65-0.95
Obese 1
Screen time
>2 hrslday 155 137-1.76
<2 hrsiday 1
Skeep length
>8 hrs/day 0.86 0.76-0.98
<8 hrslday 1
Eating fried foods
Everyday 210 188-2.34
Other 1
Eating breakfast
Everyday 043 0.39-0.47
Other 1
Eating nighttime snacky
Everyday 151 124183

The core 85210 strategies rooted evidences
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The Objectives to All Students

» Sleep more than 8 hours/day

5 serving fluid and vegetable every day

+ Screening time less than 2 hour/day

» Exercise 30 minutes/day

* Drink water 1500 cc/day
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Using Healthy Promoting School Model as Platform

Policy

Education Environment

Physical Environment Community

(Button up strategies)

Trained mentors out reach tocounty  Supportive networkin counter  Interschool partnership Alliance and Model learni

2% fn o
f N

Aid student to fit

* Activity: 210 min/wk
Image: confidence and elegant
Diet: low fat and high fiber

dent
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Convincing the parents and teachers
Competition equation = -
(7

Brain power* vital power* physical power (Aio‘ &

Don't emphasize weight reduction,

333=7tm 210m=n.

change focus to happy, growth up, and intelligence

o]

¢ Campaign
— Physical activity
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School-based Physical Activity Interventions
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Definition of Obesogenic Environments

* The obesogenicity of an environment has
been defined as 'the sum of influences that
the surroundings, opportunities, or conditions
of life have on promoting obesity in
individuals or populations'.

EIRER B 53 AT 5113
(Analysis Grid for Environments Linked to Obesity, AGELO)
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oEstainshed the Census System of Health Check
of Students

* Information presented in layers

— Obesity clustering phenomenon

Obesity Underweight

The Trend of Obesity of Students
in Elementary School and Middle High School
by County and Township Level
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School Lunch, Policy, and Environment Are Determinants for
Preventing Childhood Obesity: Evidence from a Two-Year
Nationwide Prospective Study.

* The objective was to explore the effects
of school lunches and other predictive
factors on obesity in 2007 and 2008 as
the research framework.

School Lunches In 2007
Stage 1: School lunch source and

price We used hierarchical multiple regression
1. Lunch supply method analysis to study the major predictive
Eggmmﬂ'gms 7 factors that influenced body weight in students.

2. Lunch operation mode
2-1 Public-owned, public-run
2:2 Public-owned, private-run
3. Price per lunch

Stage 2: School lunch policy
1. Availabilty of on-campus nutitionist
2. Offer of nutition education

3. Optional themes of the Health- Obesity rate:
promoting School Program elementary and junior
3-1 Healthy body weight high schools in 2007

3.2 Healthy food

Stage 3: School community
environment
1. Six main living areas

1-1 Taipei-Keelung-lan

1-2 Taoyuan-Hsinchu-M

1-3 Taichung-Changhua-Nantou

1-4 Yunlin-Chiayi-Tainan

1-5 Kaohsiung-Pingtung

1-6 Hualien-Taitung —
2. School remoteness

Obesity rates in

y and junior
high schools in 2008

L 2-1General
22 ial e "
e Figure 1 Correlation between school lunch source, school
& AT e RS lunch policy, and school community environment in 2007

within 1.6 km radius of school and student obesity in 2007 and 2008.

School Lunch, Policy, and Environment Are Determinants for Childhood Culture concerted
Obesity: Evidence From a Two-Year Nationwide Prospective Stud: : : H :
T2 Herrenia oo on ety oo ironmenc Different areas of urbanization have diverse
2007 on the overall student obesity rate in 2007 and 2008 (n=2208 schools) . . .
.
= obesogenic environmental determinates
Bocki  slockz  Block3 Block1 slock2 slock3
B B
Block 1 School lunch source
Orderediinchbores o e o s 5 * Multivariate regression associations with BMI to obesogenic environment
L L — - e — - — of township and their demographic data in different areas of urbanization
Public ublic-r -0.005 -0.005 -0.010* 0.003 0.002 -0.003 i i
e ot 0007 000t ‘o0s Do oo by stepwise regression.
Mesl price “000m oo 0001 " <001 0001
Block 2 chool lunch pli
EEEE— own o oo o
Optiol themes of the Healh-promting School Program "
Block 3. Schoolcommunity environment
Scruinivng e Educaton 2.468°
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ey e O o c::  :55:- o275
Ve e = s s
Wahsong g [ Sex(Malesasreference) 2362
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Culture concerted

The urban area The suburban area The rural areas

Figure 3 The map of the number of soft/cold drink and obesity rate in
urban, suburban, and rural areas.

The Cox regression analysis of food related facilities with
metabolic syndrome In 1.0. 1.6. 3.0. 8.0 kilometers

1.0 kilometer 1.6 kilometers 3.0kilometers 8.0kilometers
999 (0.997-1.000) 1000 (0.999-1000) 1000 (1000-1.000) 1000 (1.000-1000)
1999 (0.953-1.05)

1001 (0.973-1.029) 989 (0.978-1.002) 996  (0.991-1000)
(0.979-1.009) 996  (0.99-1.001) .999  (0.997-1.000)

o |
2|8
8|8
2l=

©
al&

[

&
B
2 8

(0.989-0999) 997  (0.995-0.999) 1000 (0.999-1.000)

96 (0.991-1.001) 998 (0.995-1.000) 999  (0.999-1.000) 1.000 (1.000-1000)

o

997 (0.994-1.000) 999  (0.998-1.000) 1000 (0.999-1.000) 1000 (1.000-1000)

g

(0983-1.005) 996  (0.99-1.002) [998 (0.9

000)] 1.000  (0.999-1.000)

i

99 (0.983-1.000) 1000 (0.999-1000) 1000 (1.000-1.000) 1.000 (1.000-1000)
1000 (0.999-1.000) 1000 (1000-1.000) 1.000 (1000-1.000) 1000 (1.000-1000)
1998 (0.996-1.000) 999  (0.998-.000) 1000 (0.999-1.000) 1.000 (1.000-1.000)

988 (0.966-1.01) .992 (0.981-1.003) 997  (0.992-1.002)| .998  (0.995-1.000]

953 (0.913-0.996) .984 (0.961-1.008) 987  (0.977-0.997) .997  (0.994-1000)
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Neighborhood Environments of Elementary School Influence on
Children’s Obesity

257 944 * 382 881 + 318 20.01<0.001 1>2>3>4
3.76 1195 £ 524 11.49 =% 4.25 20.72 <0.001 1>2>3>4
274 672 * 447 588 +328 850 <0.001 1>3>2>4
464 841 * 666 825 =623 502 .002 1>2>3>4
519 829 * 7.54 844 =+ 738 7.96 <0.001 1>2>4>3
6.01 9.79 * 737 928 * 725 7.15 <0.001 1>2>3>4
564 972 £ 761 934 £619 303 .029 1>2>3>4
6.65 9.93 * 7.33 826 *6.04 8.77 <0.001 3>2>1>4
7.77 763 * 838 7.37 *643 110 .348

FHHEHFRRFERRR

Time concerned
The influences of environments in 2007
to obesity rate of schools in 2007-2009

2007 2008 2009

Policy of healthy school -0.278~-.382 -.090~-501 -106~-.455
Training course -215--307 -146~-290
Intervention of community -193--233 -080~-.217

School lunch or nutritionist ~ -.684~-1.091 -.604~-.987 -.847~-1.280

Policy of exercise .262~.554 -475~.281 -318~.387

Restaurant, beverage, or food -0.012--.132 -0.054~-.146 -0.013~-.128
retailer
Security. <.001 <.001 <.001

Remote level of school .282-.407 157-.282 -389--414

Urbanization rate .001~.737 -.015~.868 -022-.947
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The Percentage of Physical Activity among
Taiwanese, 2013

VPA 60: 33.1%, MPA 150: 50.1% (2004)
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(Criteria of Department of Health of Taiwan
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Underweight Normal Overweight Obesity
1890% 90% 1260% 11.60%
18.60% 10% 12.90% 12.40%
1880% 10% 13.40% 1280%
1890% 70% 13200 1
19.60% 20% fi3.10% 11.90%
2030% 54.60% 300% 1200%
2010% 54.00% 1320% < 12.70%
2028% 54.23% 1286% 1263%
25%

53 28% girls were underweight
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Impact of physical activity level on physical health and life style

of middle school boys in Shanghai

Lu Da-Jiang
Shanghai University of Sport, Shanghai 200438

(Abstract)

Objective: On the basis of tests and questionnaires about Asian students’ health, physical activity
and life habit, the study was conducted among third grade junior middle school boys via the
physical health index test including body shape, function and quality, and via the questionnaire
including students’ self-awareness of physical health, PE lessons, extra-curricular physical
exercise, life style and family sports participation.

Method: The subjects were 235 third grade junior middle school boys, aged 14-15, from seven
middle schools of four districts in Shanghai. They were divided into low, medium and high level
physical activity groups according to Physical Activity level classification and measured in height,
weight, body fat, grip strength, one-minute sit-ups, sit and reach, fifteen-meter progressive shuttle
run. The questionnaire included exercise habits, life condition and attitudes toward physical
activity. After obtaining consent and signature from parents, the study, employing Asia Fitness
Assessment Method, was conducted during PE classes.

Result: The study assessed the impact of three different physical activity levels on indexes of
body shape, function and quality, revealing that the high level group had the lowest body fat
percentage and BMI, while the low level group ranked highest in weight, fat percentage and BMI;
and that the high level group did best in body anteflexion and 15-meter shuttle run, and that there
was statistical significance(p<0.01) among high aerobic capacity, medium and low physical
activity groups. The high physical activity group was more scientific and reasonable than the low
physical activity group in daily diet of water, fruit, vegetable, milk, meat, fish, beans and eggs.
There was a large percentage of within 30-minute exercise, club activity and sports with friends
and a small percentage of TV watching, sitting and reading from the high and medium physical
activity groups. And the high physical activity group was more satisfied with life than the medium
and low physical activity groups.

Conclusion: Applying tests and questionnaires about Asian students’ health, physical activity and
life habit, to assessment of physical activity level among middle school students effectively
reflects the interrelationship between the daily life style and physical health of the students, which
indicates the higher level the daily physical activity is, the more significant it promotes the

teenagers’ physical health.
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Physical Activity and Fitness: Trends and Programmes for Children and
Adolescents in Malaysia

Poh Bee Koon* and Nor Izzati Anuar®*

Abstract

The prevalence of overweight and obesity among children and adolescents in Malaysia is rising,
whilst physical activity levels are low and sedentariness is high. This paper aims to review the physical
activity and fitness programmes, culture and environment that exist in Malaysia. The National
Sports Policy and the One Student One Sport policy aim to improve the physical activity, fitness and
health of Malaysians while cultivating a sport culture in the nation. Programmes include government
initiatives at the school level, community and national levels as well as private sector initiatives.
Commitment of the stakeholders and broad implementation may ultimately lead to more physically
active and fitter Malaysians and consequently a healthier nation with a grounded sporting culture.

Keywords: child, physical activity, physical fitness, obesity, sports

Background

Malaysia has been named as the Asian country with the highest obesity rate based on data published
in year 2014 by Ng et al.! A secondary analysis of data from the National Health Morbidity Survey III
and found that prevalence of overweight among Malaysian primary school-age children (7-12 years)
was high at 19.9%2 . Among adolescents aged 13 to 17 years, the prevalence of overweight increased by
more than 10% in a decade, from 9.5% in 1997 to 19.6% in 20073.

Childhood obesity has become a matter of grave concern, which has been highlighted for many
years, as its consequent long-term risks are serious. Childhood body mass index has been associated
with type 2 diabetes, hypertension and coronary heart disease?. Also, Wee et al. reported that
Malaysian children aged 9 to 12 years who were overweight or obese had 16.3 times higher risk of
developing metabolic syndrome as compared to normal weight children?.

In Malaysia, the increase in the overweight and obese population has been attributed to factors
related to urbanisation®. The obesity phenomenon has been also been blamed on the obesogenic
environment”. In Malaysia, the over-abundance of food at any hour of the day or night®?, and the
low physical activity and high sedentariness among its population!®!D is of particular concern.
Moreover, among primary-school aged children, Lee et al. reported that not only did 85% of children
not meet recommended daily pedometer step counts, a majority of them were also sedentary with an
average of 3.1 hours spent on screen time!V.

Hence, this paper aims to review and highlight the health policies, programmes, culture and
environment that are related to physical activity and fitness in Malaysia.

Health policies in Malaysia

According to WHO, health policy refers to decisions, plans, and actions that are undertaken to
achieve specific health care goals within a society!?. In 2015, a review was conducted and found that
there was as yet no specific policy for physical activity in Malaysia!®. However, the Malaysian
government has included many strategies to promote and improve the status of physical activity of its

* Physical Activity and Energy Metabolism Research Group, Faculty of Health Sciences, Universiti Kebangsaan Malaysia,
50300 Kuala Lumpur, Malaysia
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Figure 1 Objectives of National Sport Policy Malaysia
(Source: Ministry of Youth and Sports!¥)

population in its policies and strategies, including the National Sports Policy and the ‘“One Student
One Sport”’ policy!#15,

The National Sports Policy was developed to create a sport culture among Malaysians as the main
goal'¥. This encompasses participation in sports and physical activities through Sports for All, High
Performance Sports and Sports as Industry. This policy outlines the objectives, strategies, roles and
responsibilities of each government agency, non-governmental organisations, sports councils,
institutions of higher learning as well as bodies and individuals involved in sports. Figure 1 shows the
objectives of the policy to provide a basis for achieving the goal of a sports culture among Malaysians.

Since sedentary behaviour often originates in childhood and adolescence may carry on into
adulthood and lead to many adult chronic diseases!®’, the Malaysian government took an initiative to
develop a policy, which specifically targets school children and adolescents. The ‘‘One Student One
Sport”’ policy was introduced to the Malaysian education system in year 2011'%. This policy makes it
compulsory for every student to participate in at least on type of sport at school. The policy aimed to
improve physical fitness, build self-esteem, provide a balance between academics and physical fitness,
develop sports culture, and to provide a platform for excellence in sports for all school-going children
and adolescents.

Physical activity programmes in Malaysia

There are many physical activity programmes that have been initiated and implemented in Malaysia.
The programmes are not only conducted in schools or in the community, but also at the national and
state levels.

School-based programmes

The school environment is an important setting for health education, intervention against physical
inactivity and poor dietary intake and monitoring of body mass index!”. Story et al. also reported that
physical activity can be added to the school curriculum without academic consequences and also can
offer physical, emotional, and social benefits!”’,
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Physical education is an important part of the school curriculum that provides the main opportunity
for regular physical activity during school hours. A Ministry of Education directive that came into
force in 1998 stated that the time allocation for physical education (PE) is 60 minutes a week for
primary school children, and 40 minutes a week for secondary school children!®. Apart from the
already limited amount of time allocated to health and PE in the school curriculum, there are many
issues and challenges in the implementation of PE classes at the ground level.

According to Wee, many schools consider PE classes expendable, and the time is used to teach other
subjects deemed to have more academic value, which is likely due to an examination-oriented school
system!®). Other challenges include teachers who are not PE majors, students (especially girls) that lack
enthusiasm for PE classes, and in some schools lack of facilities and equipment appears to be a
constraint!®. A study on physical activity and exercise among Malaysian adolescents found many
obstacles reported by school teachers, including a lack of ideas, skills, time and human resource to plan
more programmes to promote a healthy school environment?®. More disturbingly, there is a
widespread belief among Malaysian educators that active involvement in sport is the reason that
student under-achievement2!),

Apart from PE classes, there are several programmes that have been developed by various parties
that aimed to improve the physical activity, nutrition and health of school-going children. The Ministry
of Health has pioneered the My is Body Fit and Fabulous (MyBFF) programme, under which is a
component for primary and secondary school children called the MyBFF@School??. Two other
programmes initiated by the universities are the Healthy Eating Be Active Trend (H.E.B.A.T!)
programme targeted at primary school children?®, and the Ceria, Respek, Gigih, Aktif, Sihat
(C.E.R.G.A.S.) programme, which translates to Cheerful, Respect, Determined, Active, Healthy?4).
These programmes are development with the aim of managing childhood obesity, and are implemented
either at school (MyBFF@School), or with a complement of overnight camps plus school-based and
parental involvement (H.E.B.A.T! and C.E.R.G.A.S.). The intervention programmes included
nutrition and health education activities, physical activity and exercise sessions as well as behaviour
modification; and target outcomes related to body mass index and other anthropometric indicators as
well as changes in dietary habits and physical activity.

National level programmes

At the national level, the Fit Malaysia programme was initiated in year 2014 by the Ministry of Youth
and Sports2). It aims to facilitate the adoption of a healthy lifestyle by all Malaysians, and ultimately
turning the country into a sporting nation. The Fit Malaysia movement has been active since then with
many groups planning their workouts together using a specially built ‘‘Buddy’’ application2®,

The National Sports Day was declared by the Prime Minister of Malaysia in March 2015, and will be
held on the second Saturday of October every year with the aim of instilling a sporting culture and
lifestyle among Malaysians26). The inaugural National Sports Day was successfully observed on the 10t
October 2015; with more 5 million people from all walks of life, including school children, elderly, and
the disabled, participating in more than 17,000 different sporting and fitness events organised by
various stakeholders around the country26).

Apart from these two initiatives, there are many smaller programmes implemented and conducted by
various stakeholders. These include Malaysia Cergas (‘‘Fitness Malaysia’’), a programme in existence
since 198327; Sports for All Carnival since 199727, ‘10,000 steps a day’’ campaign introduced in
20092, 1Malaysia Health Ambassadors programme initiated by the Ministry of Health in 201129,
Jelajah Sihat (Healthy Exploration) carnival started in 201239, and the Nak Sihat (Want to be
Healthy) carnival in 201330,

Private Sector Initiative

One of the most successful private sector initiatives is the Jom Kurus 1Malaysia (Come Let’s Be Lean
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1Malaysia) challenge started by Kevin Zahri, an engineer turned personal fitness trainer3?. The main
strengths of the very successful Jom Kurus challenge is that it provides a strong basis of health and
nutrition education and community empowerment. Initiated in January 2014, this largest
comprehensive weight loss challenge programme has over 150 participating locations in Malaysia. By
January 2016, the 6-week Jom Kurus programme is already into its sixth season, and has already
successfully reduced the weight and transformed the lives of a large proportion of its thousands of
participants.

Conclusion

Malaysian children and adolescents are generally not physically active, and the prevalence of
overweight and obesity is increasing at a worrying rate. There are many initiatives, strategies and
programmes in place since decades ago that aim to improve the physical activity, fitness and health of
Malaysians, both young and old. We opine that if the commitment of the stakeholders is good and the
implementation and participation is broad, these efforts may lead to healthier lifestyles and a fitter
Malaysia with a strong sport culture; otherwise the country may yet remain as the ‘‘fattest’’ in Asia.
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Introduction

The available evidences suggest that the reduction of physical activity results in increaseing
in obesity both in children and adult' . The energy imbalance (eat more energy from food
and spend less energy from physical activity), not having adequate exercise leads to fat
accumulation and ends up with an obesity problem . This problem is known as the gateway
to become the noncommunicable disease (NCDs) in the future. The report of the global
situation in 2008 revealed that physical inactivity causes 9% (range 5-1-12-5) of premature
mortality, ie., more than 5-3 millions of the 57 million deaths.? In Thailand the report of
health risk factor in 2009 showed that physical inactivity was number 8 health risk for Thai
women that contributed 788,500 DALYs, and number 9 health risk for Thai men that
contributed 581,220 DALYs>. It is imperative to see what has been done to promote
physical activity and fitness in Thailand.

Physical activity and physical fitness program in Thailand

In 1999, NutriFit program was carried out in school children in 2 settings, ie., in private and
in government schools in Bangkok and the nearby province.* The physical fitness was
measured at the beginning of the program with the interpretation how fit they were, and
the education materials and tools were provided to improve their physical fitness.
Moreover, the pedometers were given to promote their daily physical activity. Then the
rewards were given by the school authority for their success in improving their fitness at the
end of the intervention.

The Minister of Public Health set up the in Health Promoting Schools Program in school
setting.” This was done by adopting health promoting policy in school both in primary and
secondary schools throughout Thailand. It comprised of obesity management activity,
raising awareness of weight control, healthy food provided in school canteen. Moreover,
the physical activity promotion during the recess and during the physical education class
are provided.
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Later the CocaCola company launched the program called “Thai Kids on the Move” that
emphasized the healthy lifestyle covered both physical activity and food/ nutrition for
health. From the year 2003-2008, this program covered 1 million school children in the 5t"-
6" grade in elementary school in 4,000 schools all over Thailand.

Since 2004, Nestlé (Thai) Ltd., in collaboration with the Office of the Basic Education
Commission, Ministry of Education, the Department of Health, and the Food and Drug
Administration, Ministry of Public Health, jointly launched the “Healthy Thai Kids” program.®
The program composed of the “8-weeks Health Mission” to improve Thai children’s
understanding of what makes a healthy diet and lifestyle. It provides educational materials
under the concept “Read, Adjust, Move, Change” The simplified educational materials for
health promotion in creating the healthy lifestyle habit, proper food selection and increase
in physical activity and fitness were provided through the interesting and fun games for
school children. The content encourages them to change their habits and daily routines to
be healthier. The program has distributed 23,570 sets of teaching materials to more than

13,000 schools nationwide since the beginning of the program

The extension of the above program in 2015: “The United for Healthier Kids (UFHK)” is now
focusing on behavioral change of the school children by emphasizing several stakeholders
that influence children’s behavior such as mom’s perception, the availability of the space
and time in school to increase physical activity as well as the school policy. . Though it is still
existing that the major physical activity barriers involving in academic achievement
perception, too hot to play outside, and no time for playing after school due to the parents
taking them to study more in academic tutoring schools.

This year Thai people enjoyed the celebrations of the very special occasion of Her Majesty
the Queen’s and His Majesty the King’s birthdays that the “Bike for Mom” and “Bike for Dad”
were organized and commemorated on August and December 2015, led by the Royal Prince
of Thailand. The government provided full support in organizing the events that made
people got access to the event, trained and joined the event throughout the country. More
than half a million people participated in these occasions. This experience hopefully can get
the participants to the habit of this biking activity, not only for the preparation but also for
the last long activity.

INSERT THE PICTURE AS SHOWN BELOW HERE!!!

Last but not least, due to funding by the NCDs’ network under the Royal Thai Government
and World Health Organization (WHO), In 2014 the Thai compendium of physical activity
was carried out for Thai Physical Activity Guideline (TPAG).” Later the information was
disseminated and launched through community health personnel. Training of trainer was
carried out as a pilot study at the end of the year 2015 in order to investigate the
effectiveness of physical activity promotion in the community.®
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In the near future, Thai Health Promotion Foundation (ThaiHealth), has planned to host the
6th ISPAH Congress in partnership with International Society for Physical Activity and Health
(ISPAH).° Governed by an Executive Board that is chaired by the Prime Minister with
revenues derived from 2% of surcharged excise tax from the alcohol and tobacco industries
annually, ThaiHealth has systematically driven health promotion over the country by means
of sustainable financial mechanisms which has marked a milestone of health reform in
Thailand. In line with AEC 2015 Health Promotion Policies, one of the key plans of
ThaiHealth is to increase physical activity to 80% from the previous 2 years record at 68% by
the year 2020.%°

In conclusions, several projects are now under way for physical activity promotion
supported both from the government and the private sectors. It seems quite promising to
see the improvement of the number of people who involved for their better heath and well
being. It is challenging that at present the significant barrier is the availability of
technology in social network that makes children even more sedentary than before. The
sustainability in the long term to increase the number of Thai people doing physical activity
is inevitably needed.
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Abstract

Cardiovascular fitness (CF) is an important aspect of health-related fitness which is affected
by lumbar and lower limb flexibility (LLLF), body fat percentage (BF%) and body mass
index (BMI) . LLLF in young children increases their range of motion during running
activities and may reduce injuries in sports. Purpose: To compare CF with LLLF, BF%
and BMI of adolescents in Singapore. Methods: One thousand five hundred and sixty-one
adolescents (841 males and 720 females, age: 13.5 + 1.2 years, height: 159.8 £ 9 cm,
weight: 51.8 + 12.8 kg, BMI: 20.1 + 4 kg'm™ and BF%: 21.4 = 10 %) from Singapore
schools participated in this study. The OMRON body composition scale was used to
measure the participants’ BF%. The participants were also assessed for LLLF with the one-
legged sit-and-reach test (SRT). Each limb was tested thrice and the best score for each
limb was selected and averaged. CF was measured with a 15m youth PACER test (PACER).
Results: The total cohort results were: SRT: 54.1 £ 10.1 cm, BF%: 21.4 + 10%, BMI: 20.1
+ 4 kg'm™ and PACER: 40.9 + 23.9 stages. Significant high correlation was found between
total cohort BMI (20.12 + 3.98 kg'm™) and BF% (21.37 = 9.96 %), r = 0.794, p = 0.00.
Significant low correlation was found between total cohort SRT (54.09 + 10.15 cm) and
PACER (40.82 + 23.81 stages), r = 0.17, p = 0.00, total cohort BF% (21.37 + 9.96 %) and
SRT (54.09 + 10.15 cm), r = 0.092, p = 0.00. Significant negative correlation was found
between total cohort BF% (21.37 + 9.96 %) and PACER (40.82 + 23.81 stages), r = -0.447,
p = 0.00. Scores for males in height, weight, BMI, BF% and PACER stages were
significantly different from that of the females except for SRT where there were no
significant differences: height (males: 162.54 + 9.83 cm, females: 156.53 £ 6.48 cm),
weight (males: 54.27 + 14.35 kg, females: 48.75 £ 10.02 kg), BMI (males: 20.4 + 4.3kg-m™,
females: 19.8 + 3.6kg-m™), BF% (males: 17.6 + 10.3%, females: 25.8 + 7.4%), SRT (males:
53.00 + 52.30 cm, females: 55.36 + 9.86 cm) and PACER (males: 50.6 = 26.5 stages,
females: 29.3 £ 12.7 stages) (p < 0.05). Conclusion: Results indicate that males have
higher CF as compared to females. Females have a higher BF% that may hinder their
performance in CF. An increase in LLLF in males with lower BF% may assist in higher
aerobic fitness due to the better range of motion and improved running economy. However,
too much LLLF may also hinder aerobic fitness as it may interfere with repeated muscle
contraction. BMI can be used as an indicative tool to monitor BF%. In conclusion, LLLF,
BF%, BMI and CF are interrelated and may improve or hinder adolescents in their CF,
which warrants further investigation.

Keywords: Body composition, Exercise Training, Children and Exercise, Exercise
Prescription
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Introduction

Flexibility and cardiovascular fitness (CF) are recognized as important aspects of health-
related fitness in children and adolescents. According to American College of Sports
Medicine (ACSM), flexibility is the ability to move a joint through its complete range of
motion (ACSM, 2009). It is essential to maintain an adequate degree of flexibility as it is
important to overall health and total well-being. Lumbar and lower limb flexibility (LLLF)
in young children is important as it increases their range of motion during running activities
and may reduce injuries in sports especially those associated with ligaments, muscles and
tendons. Tight muscles, ligaments, tendons and cartilage may restrict full range of
movement during activities and may limit performance. Lack of flexibility in the lower
back and posterior thigh regions may be associated with an increased risk for the
development of chronic lower back pain (ACSM, 2000). Other studies have also shown
significant prediction of lower back pain from impaired flexibility (Feldman, Shrier,
Rossignol, & Abenhaim, 2001; Kujala, Taimela, Salminen, & Oksanen, 1994; Kujala,
Taimela, Oksanen & Salminen, 1997).

Assessing CF in adolescents is also important, as having better CF is associated with lower
cholesterol, lower blood pressure and lower risks to other related cardiovascular diseases.
CF is related to the ability to perform large muscle, dynamic moderate-to-high intensity
exercise for prolonged periods (ACSM, 2009). Having good CF in adolescents may lead to
a healthier lifestyle, and if maintained; it may reduce the risk of cardiovascular diseases.

Body composition refers to the relative percentage of body weight that is fat and fat-free
tissue (ACSM, 2000). Measuring the body fat percentage (BF%) in adolescents allows the
obesity rate in Singapore schools to be evaluated. BF% has an impact on CF. Comparison
of BF% and one-legged sit-and-reach test (SRT) results may have an impact in improving
CF among adolescents. BMI has been used in obesity and health risk assessment more
frequently than BF%. BMI is an easy-to-use assessment in schools but its effect on CF may
be similar to BF % as height and weight impacts the increase or decrease of oxygen
consumption (Balasekaran et al., 2013).

Many studies have investigated flexibility and CF in adults but to date and according to the
author’s knowledge comparison between flexibility and CF in adolescents have not been
investigated. In addition, the associations of CF with BF% and BMI in adolescents in
Singapore schools will be investigated.
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Experimental Work

One thousand five hundred and sixty-one adolescents from Singapore schools (841 males
and 720 females) participated in this study. Body mass index (kg-m™) was calculated based
on their height (cm) and weight (kg) assessed by standard methods as described in
Balasekaran et al., (2012). The participants’ BF% was measured by Tanita BC-581 Inner
Scan Body Composition Monitor. The test-retest reliability of BIA similar to Gupta et al.,
(2011) revealed no significant difference between the trials of measurement of BF% (r =
0.99; p <0.01). The participants’ descriptive statistics are presented in Table 1.

The participants’ maximal oxygen consumption (VO2max) was estimated through the 15m
youth PACER test (PACER), which measures CF. It involves running up and down 15m
according to the timing of the beep signals that will increase in pace as the stages progress.
Participants ran till volitional exhaustion and the last complete stage before exhaustion is
recorded. Participants were given two verbal warnings before termination if they were
unable to reach the 15m-mark when the beep sounded.

The participants were also assessed for LLLF with SRT. This test is used commonly in
schools to assess LLLF and it measures the flexibility of the left and right leg separately.
Each participant had to remove his/ her shoes, sit on the floor with his/ her leg straightened
and the other knee bent. The outstretched foot was placed against the measurement box.
Both hands were placed on top of each other with palms facing downwards; participant
slowly reached out forward as far as possible along the measuring line. Participant repeated
this three times each leg. The best scores from both limbs were averaged. The participants’
measurements of CF, LLLF, BF% and BMI were all taken during their Physical Education
(PE) lessons. The tests were completed within two to three 1-hour PE lessons.

The investigation was approved by the Ethical Review Board of the Nanyang

Technological University, Singapore and the Ministry of Education (MOE) Singapore. All
participants and their parents/guardians were informed of the risks and benefits of the study,
and gave their written consent to participate in it.

Data Analysis

Descriptive data for descriptive and physiological variables were calculated as mean +
standard deviation (SD). Pearson product-moment correlation (r) and its P value were used
to examine associations between the variables: SRT, PACER, BMI and BF%. Mean
differences of variables between male and female participants was examined using the
independent t-test. Statistical significance was accepted at the p <0.05 level. All analyses
were performed using IBM SPSS Statistics for Windows 21.0 (2012) statistical package
(Armonk, NY: IBM Corp.)
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Results

Results indicate that there are significant differences between male and female adolescents
for BMI (kg-m™), BF (%), SRT (cm) and PACER (stages) (Table 4 and Figure 1). Table 4
indicates that both males and females’ SRT results (males: 53.00 = 52.30 cm, Females:
55.36 = 9.86 cm) have a healthy SRT range. Table 4 indicates that males’ PACER results
(males: 50.61 +£26.52 stages) have a healthy PACER test range.

Correlation results showed that there was significant high correlation found between BMI
(20.12 + 3.98 kg'm?) and BF% (21.37 + 9.96 %), r = 0.794, p = 0.00 for the total cohort
(Table 5). Significant low correlation was found between SRT (54.09 + 10.15 cm) and
PACER (40.82 + 23.81 stages), r = 0.17, p = 0.00, BF% (21.37 + 9.96 %) and SRT (54.09
+ 10.15 cm), r = 0.092, p = 0.00 for the total cohort (Table 5). However, BF% (21.37 +
9.96 %) had a significant negative correlation with PACER (40.82 + 23.81 stages), r = -
0.447, p = 0.00.

Discussion

Results from this study indicate that there is low significant correlation between SRT and
PACER test in adolescents. Although the assessment of LLLF and CF here shows little
associations between the variables, these two areas of fitness are still important to sports
performance in adolescents. ACSM states that flexibility is important in athletic
performance (e.g. ballet, gymnastics) and in the ability to carry out the activities of daily
living. In addition, there are studies that have shown that reduced stiffness in the elastic
components of the upper body musculature has an impact on performance improvement
after flexibility training (Wilson, 1992). Tightness in muscles (e.g. hamstring muscles) has
been observed to be weaker in eccentric contractions and in concentric contractions at low
velocities (Johhagen, 1994). Moreover, maintaining flexibility of all joints facilitates
movement; in contrast, when an activity moves the structures of a joint beyond a joint’s
shortened range of motion, tissue damage can occur (ACSM, 2009). In a study by
Witvrouw et al. (2003), indicated that soccer players with hamstring flexibility of less than
90° have a significantly higher risk of injuries and should be advised to perform a thorough
stretching program to decrease their injury risk. Two other studies (Cortez-Cooper et al.,
2008; Yamamoto et al., 2009) have reported a connection between flexibility and arterial
stiffening. Both stretching training program and high sit-and-reach values have been linked
with less arterial stiffening.

Therefore, adolescents should continue to maintain good flexibility to improve their range
of motion that will assist them in their performance in physical activity and activities during
daily living. The results of this study (SRT: Males: 53.00 + 52.30 cm, Females: 55.36 +
9.86 cm; PACER: Males: 50.61 + 26.52 stages, Females: 29.38 + 12.87 stages) (Table 4)
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indicate that both males’ and females’ flexibility are above the health fitness index
according to FitnessGram established by the Copper Institute. In addition, the males’ CF is
above the health fitness index indicating that flexibility may have some impact on their CF.

CF, in terms of VOamax, is highly associated with lean muscle mass, and there is moderately
high negative correlation between BF% and PACER (r = -0.447, p = 0.00). The negative
relationship of excess body weight carried in the form of body fat negatively impacts
performance in the PACER test and thus, is related to decrease in the VO2max (Buskirk &
Taylor, 1957). Studies conducted have shown that CF of obese adolescents was
significantly improved by physical training as a consequence of a reduction on both
visceral and total body adiposity (Gutin, 2002). With lower BF%, there are increases in CF
as the lean muscle, which is a metabolically active tissue, plays an important role in oxygen
consumption. Increases in the volume of oxygen consumption will eventually lead to better
performance in sports and physical activity. Adolescents with higher CF may have a
reduced risk of possible cardiovascular diseases if CV is maintained during adulthood.

BMI can be used as an indicative tool to estimate students’ BF%, as BMI and BF% are
significantly correlated (r = 0.794, p = 0.00). However, the dual-energy X-ray
absorptiometry (DEXA) has been validated against the four compartment model and has
been proven to be gold standard for BF%, bone mass density (BMD) and fat free mass
(FFM) estimation (Balasekaran, 2010). As an inexpensive mechanistic method, BMI is a
simple and free tool to use in schools for PE teachers and educators to use to monitor
students’ overall health and fitness. Effectiveness of Exercise programmes and PE classes
in schools can be monitored with BMI since high BMI is indicative of higher BF%.
However, a rugby player or a student engaged in higher levels of exercise may weigh more
than the ideal body mass based on height-weight norms and the extra weight of this rugby
player could be attributed to greater muscle mass rather than fat (Balasekaran and Loh,
2009). Despite their heavier weights, their BF% could be at acceptable health levels
(Balasekaran, 2003).

Using BMI as an economical tool to estimate students’ BMI, PE teachers can also adjust
PE lessons accordingly to cater to students’ needs to reach optimal and safe intensity during
physical activities. Obese students need targeted intervention to reduce body fat and may
not do well if activities are combined with students with higher fitness levels.

Performance of exercise or physical activity depends on the functional state of the
respiratory, cardiovascular and skeletal muscle system (ACSM, 2009). Adolescents need a
holistic regular exercise regime to maintain good CF, flexibility, as well as, body
composition.
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Conclusion

While it is conventional knowledge that BF% is highly associated with CF, this study has
shown this phenomenon even among adolescents. Although the assessment showed little
correlation between LLLF and CF, LLLF plays an important part in running performance
since the range of motion directly impacts one’s running economy. However, too high
LLLF may also impact running performance as it may adversely affect repeated muscle
contractions due to too much range of motion like hyperextension. This high flexibility
may decrease energy propulsion for stride frequency and stride length. This aspect of
flexibility and their effect on CF warrants more controlled investigations.

Adolescents should continue to maintain good flexibility and with regular physical activity,
it will reduce the risk of possible cardiovascular diseases in the later stages of life. High
levels of CF are associated with higher levels of habitual physical activity, which in turn are
associated with many health benefits (Blair et al., 1998, Sesso et al. 2000).

The results of this study may indicate to PE teachers to have a creative, fun and a holistic
program catered to adolescents to increase CF and flexibility. The direct consequence of
higher CF will be a reduction in BF% and PE teachers can keep track of students’ BF% and
obesity rate by using BMI as an indicative tool. However, this should be a cautionary
approach as setting an age-related BMI cut-off limit is one way to fit the measure on
physical growth in children, which is inadequate as the developmental age is not factored in
(Balasekaran and Loh, 2009). Also, students who are classified overweight may not
necessarily be obese as they may have higher muscle mass instead of higher BF%
(Balasekaran and Loh, 2009).. Schools may want to consider including activities that
consists of flexibility exercises during PE lessons. In addition, having continuous 20
minutes or 30 minutes (5 minutes rest in between 30 minutes) of a variety of modified
sports/ games may help to improve CF in children (Balasekaran, 2014). This enables
adolescents to gain health benefits and inculcate good lifetime exercise habits.

To conclude, CF, BF%, BMI and LLLF are interrelated to improve or hinder CF in
adolescents, however this warrants further investigation.
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Tables and Graph

Descriptive Statistics of Participants

Male Female Total Cohort
(n =841) (n=1720) (n =1561)
Age (years) 13.60 +1.20 13.35+1.21 13.49+1.21
Height (cm) 162.54 £9.83 156.53 £ 6.48* 159.77 £ 8.96
Weight (kg) 5427+ 14.35 48.75 +£10.02* 51.73 +12.83
BMI (kg-m-z) 20.36 +4.30 19.84 + 3.56* 20.12 +3.98
Body Fat (%) 17.62 +10.35 25.75 +7.39*% 21.37+9.96
SRT (sit-and-reach test 53.00 +52.30 55.36 +£9.86 54.09 + 10.15
in cm)
PACER (stages) 50.61 +26.52 29.38 + 12.87* 40.82 +23.81

Table 1. Values in mean + SD, descriptive statistics of participants’ age (years), height (cm),
weight (kg), Body Mass Index (BMI (kg-m™)), Body Fat Percentage (BF (%)), One-legged
Sit-and-Reach Test (SRT (cm)) and 15m youth PACER test (PACER (stages)).

*Indicates significant difference p<0.05 between males and females
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Table for SRT or Back-Saver SRT Results in Boys and Girls (ages 5 to >17 years old)

Age Boys (inches) Girls (inches) Boys (cm) Girls (cm)
5 8 9 20 23
6 8 9 20 23
7 8 9 20 23
8 8 9 20 23
9 8 9 20 23
10 8 9 20 23
11 8 10 20 25
12 8 10 20 25
13 8 10 20 25
14 8 10 20 25
15 8 12 20 30
16 8 12 20 30
17 8 12 20 30

>17 8 12 20 30

Table 2. Values indicate Healthy Fitness Zone results for One-legged Sit-and-Reach Test

(SRT (cm)) or Back-Saver Sit and Reach in Boys and Girls, ages from 5 to >17. Results
highlighted in bold indicate that adolescents in Singapore have a healthy SRT range.

Results are adapted from FitnessGram, © The Cooper Institute. The cut-off scores for the

boys and girls have been reported by Looney and Gilbert (2012).
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Table for PACER Test Results in Males and Females (ages 10 to 18 years old)

PACER (15m Laps) Aerobic Capacity
Age Male Female Male Female
10 21 21 40.2 40.2
11 25 25 40.2 40.2
12 30 30 40.3 40.1
13 38 32 41.1 39.7
14 47 35 42.5 39.4
15 54 39 43.6 39.1
16 61 42 44.1 38.9
17 65 46 44.2 38.8
18 70 49 44.3 38.6

Table 3. Healthy Fitness Zone results for 15m youth PACER test (PACER (stages)) in
Males and Females, ages from 10 to 18. Results highlighted in bold indicate that male
adolescents in Singapore have a healthy PACER test range. Results are adapted from
FitnessGram v10, © The Cooper Institute. The final selected equation used to estimate
aerobic capacity includes age and the number of laps performed (Mahar et al., 2013).
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Descriptive Statistics of Male, Female and Total Cohort (SRT, BMI, BF% and

PACER)

Male Female Total Cohort

(n=841) (n=720) (n =1561)

SRT (sit-and-reach test 53.00 £52.30 55.36 £9.86 54.09 £10.15
in cm)
BMI (kg'm ) 20.36 £ 4.30 19.84 + 3.56* 20.12 +3.98
Body Fat (%) 17.62 +£10.35 25.75 £ 7.39% 21.37+£9.96
PACER (stages) 50.61 +26.52 29.38 + 12.87* 40.82 +23.81

Table 4. Table shows values in mean £+ SD of One-legged Sit-and-Reach Test (SRT (cm)),
Body Mass Index (BMI (kg-m™)), Body Fat Percentage (BF (%)) and 15m youth PACER
test (PACER (stages)) in comparison between males (n = 841) and females (n=720).

*Indicates significant difference between males and females.
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Correlation between SRT and PACER for Total Cohort

SRT (cm) PACER (stages) BMI(kg-m2) BF%

SRT r=20.17, r=0.105, r=0.092,
(cm) ) p=10.00* p =0.00* p=0.00*
PACER r=0.17, r=-0.166, r=-0.447,
(stages) p=0.00* ) p=0.00* p=0.00*
BMI r=0.105, r=-0.166, r=0.794,
(kg-m2) p=0.00* p=0.00* i p=0.00*
o r=0.092, r=0.17, r=0.794, ]
BE% p=0.00* p=0.00* p=0.00*

Table 5. R values indicate low significant correlation between One-legged Sit-and-Reach
Test (SRT (cm)) and 15m youth PACER test (PACER (stages)); Body Fat Percentage

(BF%) and One-legged Sit-and-Reach Test (SRT (cm)) for total cohort. R values indicate
significant negative correlation between Body Mass Index (BMI (kg'm)) and 15m youth
PACER test (PACER (stages)); Body Fat Percentage (BF%) and 15m youth PACER test
(PACER (stages)). R values indicate high significant correlation between Body Mass Index
(BMI (kg'm)) and Body Fat Percentage (BF%). *Indicates significant correlations

between variables.
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Results (SRT, BMI, BF% and PACER) between Males and Females

Results between Males and Females

250
200
I
150
100 B Males (n = 841)
* Females (n = 720)
0 +—
Height (cm)  Weight (kg) SRT (cm) BMI kg-m? PACER (stages)

Test Items

Figure 1. Values in mean =+ SD of One-legged Sit-and-Reach Test (SRT (cm)), Body Mass

Index (BMI (kg-m)), Body Fat Percentage (BF (%)) and 15m youth PACER test (PACER
(stages)) in comparison between males (n = 841) and females (n=720). Refer to Table 4 for
mean + SD. *Indicates significant difference between males and females
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Yoshiro Hatano (Professor emeritus, Tokyo Gakugei University, Japan)

Brief Outline of
ICHPER - SD International Research Project

\GHFPER:Sy

International Health-Related Children
/Youth Physical Fitness Test and Lifestyle

Survey <ICHPER - SD Children/Youth Fitness Test

Koya Suzuki, Ph. D.
Assoc. Prof, Juntendo University
ICHPER*SD Int’l Project Director

Yoshiro Hatano, Ph. D.
Prof. Emerts, Tokyo Gakugei Univ.
ICHPER*=SD Int‘l Project Head

Process of decision making

The International Research Project was first proposed
in August, 2013 by ICHPER-SD top executives (Dr.
Adel Elnashar, president, and Dr. Dong Ja Yang,
President Emeritus) to Dr. Yoshiro Hatano, to prepare
. detailed plans.

* Accordingly Dr. Hatano made detailed plans of
International Health-Related Children/Youth Physical
Fitness Test and Lifestyle Survey <ICHPER-SD Children
/Youth Fitnes Test>proposal, obtaining collaboration of
Dr. Koya Suzuki.

+ The proposal was endorsed at the ICHPER-SD General
Assembly on December 18, 2013 during the 55t
ICHPER-SD World Congress at Istanbul.

INTRODUCTION OF THE
RESEARCH PROJRCT TO
ICHPER=SD COMMUNITY

. Decembe( 18 (V\_/ed), 2013 in Istanbul Open
Leadership Training Session for the Research
Project (Fitness Test explanation)

* Lecture—why, what, how to proceed of ICHPER*SD
International Health-Related Youth Physical Fitness
Test and Lifestyle Survey by

* Yoshiro Hatano, ph. D. éthen becomes the Head of
Research Project Headquarters)

Fifty persons of the World Congress participants
attended.

Dr. Suzuki was then named as the Research

Headquarters Director.

brief Historical View of
Physical Fitness Test

* 1880 DA Sargent Intercollegiate Strength Contest
Grip, Back ,Leg & Arms Strength + Vital Capacity
* 1926 FRRogers Physical Fitness Index
* 1954 Kraus & Weber Minimum Strength Test
(Weakness of American youth was pointed out)

* 1957 AAHPER Youth Fitness Test (motor ability)

* 1984 AAHPERD AAHPERD (Health-Related

. Youth FitnessTest / FITNESSGRAM )

¢ 1993 ICHPER-Asia  Health-Related Youth Fitness Test
Asia International Study

Endurance running ability, Asia Total, Total Fitness
Score Declining trend in 25 years

Japan Declining
20+yrs
Ministry of Edn,
Japan, 2000
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After 1985 declining trend in fitness among youth has been
noticed, perhaps due to less physical activity by urbanization,
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Yoshiro Hatano (Professor emeritus, Tokyo Gakugei University, Japan)

Declining Trend of Children’s Walking Steps
(Elementary School

1979 21790 Hatano

2008 14412 Ito

2010 12500 Tudor-Locke

2011 11382 Tokyo Public Schools

Declining Trend of Children’ Walking
Steps (Secondary School)

1979 12400  Hatano

1982 11388 Aichi U. of Ed

2011 9000 Tudor-Locke

2011 9060 Tokyo Public Schools

LR EEY Muscular Hand [:{i[*] Grip strength
dynamometer

strength strength
Muscular Bent knee sit-up [\EIEIS G ATEL)]
endurance (30sec)
List of Aerobic PACER 20-meter [\ ELg ST
capacity shuttle run CD, CD player
Test 20 meter measuring
Items tape
Explosive Standing
power and jump
coordination

long (=51 L line,
measuring scale
Hip flexibility Bench Siailil4 Bench, fingers marking
reach marker

Height and body|Height measuring pole
weight Weight scale

Physical Activity
(Walking Steps)
Level Healthy Lifestyle

Physical Fitness

The role of ICHPER-SD

Disease prevention
(Obesity and Degenerative Diseases

Happy and Healthy Life with
Vigor and Satisfaction

* INFORMED CONSENT to parents

¢ ICHPER-SD International Health-related Children/Youth
Physical Fitness Test and Lifestyle Survey of the Student

+ (Sample)

* In order to evaluate the physical fitness (includes:
cardio-respiratory fitness, muscular strength, flexibility,
explosive power and body mass index) and lifestyle of
school students, you are invited to allow your child to
participate in the following tests and lifestyle survey.
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Abedalbasit Abedalhafiz (Professor, The Hashemite University, Jordan)

Health, Physical Activity and
Lifestyle of students in Jordan

Presented by
Prof. Abedalbasit Abedalhafiz
Coaching and Sport Management Dept.
The Hashemite University
Jordan, 2015

Contents

-Three parts
-Jordan
-Physical activity, health and lifestyle
-Arabic version of the survey

Introduction

* Jordan is an Arab kingdom in Western Asia,
on the East Bank of the Jordan River.

Map of Jordan

* Jordan is bordered by
Saudi Arabia to the
south and east, Iraq to
the north-east, Syria to
the north, and
(Israel)Palestine to the
west.

Area and Main Cities

* Area: 89,342 km?

* Capital and largest city
:Amman

* Main cities include
Irbid , Zarqga, Karak,
Ajloun, Madaba
Jerash, Aqaba...

Population

* People: 8 millions (2013 estimation)
* Ethnic groups

— 98% Arab

— 1% Circassians

— 1% Armenians

* Religion
— Sunni Islam is the dominant religion in Jordan. Muslims make up
about 92% of the country's population.
— Christian minority making up about 6% of the population
— Other, smaller religious minorities include Druze and Bahd'is.
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Abedalbasit Abedalhafiz (Professor, The Hashemite University, Jordan)

Education

* The Jordanian educational system consists of a two-year
cycle of pre-school education, ten years of compulsory
basic education, and two years of secondary academic or
vocational education, after which the students sit for the
Tawjihi

* The Ministry of Education (MOE) is responsible for the pre-
primary, primary and secondary levels of education. The
post-secondary education is the responsibility of the
Ministry of Higher Education and Scientific Research.

* Jordan has 10 public universities, 16 private universities and
54 community colleges, of which 14 are public, 24 private
and others affiliated with the Jordanian Armed Forces

Sports

* Sports in Jordan are important to the country's
culture. Games, self-defense, swimming, diving,
tennis, ... are all eagerly accepted by young
people as sports.

* Soccer is the most popular sport in Jordan.

* The national Soccer team reached 37t in 2004
according to the FIFA Rankings.

* There are 4 colleges of physical education
introducing bachelor, master and doctoral
degrees.

Kids and PA in Jordan

* Lack of participation in PA

— Limited playgrounds and play areas and so on.

— Two PE classes in pre-school and elementary schools

— One PE class for middle schools

— One (not compulsory) PE for Secondary schools.
-most of kids live in small apartments with no space
to play or practice PA.
-That is why people become obese and have many
chronic diseases such diabetes and high blood
pressure etc.

Zarqa city)(The Sample

)male, suburb ( -Jabal Tariq School
female, suburb,) (School -Jabal prince Hassan
Female, center) (School - Asma ibnt Al

Male, center) (School - Alkhawarzmi

Difficulties during conducting the
study

* lack of facilities (recorder, phonetic system, gym).
* lack of time to conduct the tests among PE teachers.
* conducting the tests took long time.

* lack of understanding among first and second grade
students.

* PACER test to measure the muscle endurance/difficult
test for pupils.

* parents consent, especially first and second grade.
* Ministry Of Education consent ,long process.
* principals cooperation with PE teachers.

¢ sample individuals weren't serious

Suggestions for Future Research

* conduct a research on secondary school students (next
stage)

* conduct a research on higher education students
(colleges and universities).

* conduct a research regarding the percentage of
practicing physical activity.

* conduct a research about the relationship between
diseases and practicing physical activity.

* Relationship between PA and obesity.

* Sub PACER test with Cooper test for all grades/difficult.
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Original Paper

Physical Fitness Survey of Nigerian School Children: Pathway to Life-long Physical Activity
and Quality Health

Grace O. OTINWA", Ademola O. ABASS™, Oladele I. OLADIPO™", Mercy A.C.

ONWUAMA**** and Celina M. ADEWUNMI™"

Abstract

This study determined and compared the physical fitness status of school children/adolescents in two
major cities in South-West Nigeria, using the International Health-Related Children/Youth Physical
Fitness Test and Lifestyle Survey of the International Council for Health, Physical Education,
Recreation, Sports and Dance. One thousand and thirty one primary and secondary school children
who volunteered and gave consent served as participants. Fitness variables measured include:
muscular strength, muscular endurance, aerobic capacity, explosive power and coordination, hip
flexibility and body mass index. Results were presented as means, standard deviation and t-test along
gender differences and cities; simple percentage and frequency counts were used to analyze
questionnaire on lifestyle. The findings of this study indicated significant differences in all the
variables compared between female and male except in hip flexibility where female participants
rated better than boys. Gender imbalance is seen most of the fitness parameters all in favor of males.
Possible reasons for this is difference include social, cultural and recreational patterns of children.
Significant differences also existed between children classified under urban and rural categories in
physical characteristics and health related fitness components of muscular strength, muscular
endurance, explosive power and coordination, flexibility and cardiorespiratory endurance. It has been
recommended that an effective intervention programme that will lead to changes in the health related
fitness levels of children are required in other to extend the lifespan of Nigerians. It is hoped that the
present life expectancy at birth which is at 52 years would have improved as children and adolescents
approach adulthood. Specifically, the Federal and State Ministries of Education should embark on a
review of the existing curriculum and co-curriculum programmes in the country in other to provide
opportunities for children to be physically active during and after school hours.

Key words: Fitness, Lifestyle, Health, Physical Activity, Nigeria
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1. Introduction

The human body evolved to be physically active and also requires activity to remain healthy. The
pre-agrarian era was characterized by the survival of human species who depended on hunting,
gathering of food supplies and pursuits that demanded prolonged and often strenuous physical
activity. The advent of mechanization and modern technology in the last few decades has resulted in
the human race becoming less physically active and fit than ever before (Otinwa, 2014). Today,
computers and social media have decreased the need for and desire of children to move and play.
Participation in physical activity also decreases with age, and this decline is greater in girls than in
boys (American College of Sports Medicine ACSM, 2015). The decrease in physical activity has led
to a global increase in the prevalence of overweight and obesity among children and adolescents.
Washington et al (2001) observed that the nature of children’s recreational pursuits has changed
dramatically over the last few decades. Whereas children spent much of their recreational time
engaged in active outdoor play, the emergence of television, information communication
technologies, computer and the internet have made children to spend more of their free time engaged
in sedentary pursuits. In Nigeria, children and youth are transitioning from the typical physical
activity lifestyle to a Westernized or modern-world lifestyle. This sudden and uncontrolled transition
is because the world is now a global village with technologies linking every corner of the world on
second-by-second basis. This condition predisposes young people to low level of health related
fitness, overweight and obesity which are considered as risk factors associated with non-
communicable diseases such as cardiovascular disease which is a major public health concern.
Studies with children and adolescents have reported a direct association between physical inactivity
and low level of fitness (Otinwa, 2014). The challenge posed by the growing level of physical
inactivity and poor fitness level can be considered to be one of the public health problems in both
developed and developing countries. Even though Nigeria is gradually overcoming communicable
diseases the trend of disease spread is in non- communicable diseases which is partly caused by poor
cardiorespiratory endurance and inadequate exercise. This study therefore, seeks to profile the health
related variables of Nigerian children and to find out if there are any differences in their physical

characteristics.

2. Materials and Methods
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The population for this study comprised Nigerian school children enrolled in public schools. Sample
size of one thousand and thirty-one (1031) participants were selected across two cities (Lagos and
Ibadan) in the South-West. The former is urban while the latter is classified as rural. Purposive
sampling technique was adopted in the study. Informed consent form was obtained from school
administrators, parents and research participants. Data were collected using the International Health-
Related Children/Youth Physical Fitness Test of the International Council for Health, Physical
Education, Recreation, Sports and Dance (ICHPER.SD) which include the following variables and
measuring instruments: Muscular Strength - Hand Grip Strength Test, Muscular Endurance - 30 Sec
Sit-up Test, Aerobic Capacity - 20 meter Progressive Aerobics Cardiovascular Endurance Run
(PACER) Test, Explosive Power and Coordination - Standing Long Jump Test, Hip Flexibility —
Modified Back Saver Sit and Reach Test, Height and Weight values were used to compute Body
Mass Index (BMI). All measurements were taken during school hours in all locations following
ICHPER-SD test protocols. Data were analyzed using descriptive statistics of mean, standard
deviation and inferential T-test statistics for gender and geographical differences between the

research participants.

3. Data Presentation and Analysis

Table 1: T-test Value of Health Related Parameters of Nigerian Children by Gender

Variable Boys Girls

N Mean  SD N Mean SD T Sig. Remarks
Physical Characteristics
Age (Years) 601 12.43 2.00 430  12.15 2.06 2.171  0.030* Significant
Height (cm) 601 149.55 12.58 430  149.46 12.42 0.106 00915 Significant
Weight (kg) 601  41.36 11.77 430 4433 12.86 -3.79  0.000* Significant
BMI (kg/m?) 601 18.17 3.14 430  19.50 3.94 -5.84  0.000* Significant
Muscular Strength
Hand Grip Left (kg) 601  22.01 12.55 430 1743 9.08 6.80 0.030%* Significant
Hand Grip Right (kg) 601 16.61 12.84 430 18.43 10.44 -2.50  0.013* Significant
Total Hand Grip (kg) 601 19.31 13.62 430 1793 9.60 4.96 0.000%* Significant
Muscular Endurance
30 sec Sit Up 601 15.17 4.96 430  11.07 5.73 11/97  0.000* Significant
Test (sec)
Explosive Power and
Coordination
Standing Long Jump (cm) 601 169.13 3949 430 158.86 43.56 3.88 0.003* Significant
Hip Flexibility
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Sit & Reach Left (cm) 601  33.66 16.38 430  36.89 16.84  -3.06 0.132 Not Significant
Sit & Reach Right (cm) 601  31.81 19.71 430  37.30 1827  -494 0319 Not Significant
Aerobic Capacity

PACER (rep) 601  20.03 1747 430  20.35 11.61 -0.35  0.000* Significant

Table 2: T-test Value of Health Related Parameters of Nigerian Children by Geographical

Location

Variable Urban Rural
N Mean  SD N Mean SD T Sig. Remarks

Physical Characteristics
Age (Years) 832  12.17 2.11 199 1291 1.49 -5.79 0.000* Significant
Height (cm) 832 14640 1138 199  162.52 7.73 -23.87 0.000* Significant
Weight (kg) 832  39.30 1049 199  56.39 9.55 -22.230  0.000%* Significant
BMI (kg/m?) 832  18.11 3.40 199  21.29 3.00 -13.052  0.000* Significant
Muscular Strength
Hand Grip Left (kg) 832 2243 11.56 199  10.34 1.60 29.026  0.000%* Significant
Hand Grip Right (kg) 832  19.02 1271 199 10.44 1.68 18.788  0.000* Significant
Total Hand Grip (kg) 832  20.73 1248 199 10.39 1.58 27412  0.000%* Significant
Muscular Endurance
30 sec Sit Up 832  12.60 5.73 199  17.03 3.65 -13.577  0.000* Significant
Test (sec)
Explosive Power and
Coordination
Standing Long Jump (cm) 832 15293 2993 199 214.67 46.06  -18.022 0.000*  Significant
Hip Flexibility
Sit & Reach Left (cm) 832  27.72 7.75 199  65.42 5.90 -75.809  0.000* Significant
Sit & Reach Right (cm) 832  26.22 10.73 199  67.92 7.05 -66.949  0.000* Significant
Aerobic Capacity
PACER (rep) 832  14.79 8.20 199  42.61 17.51 -21.849  0.000* Significant

Table 1 showed the comparative analysis and results between female and male participants in
physical characteristics and health related fitness components. Male participants were slightly older
and taller than the girls. However, girls were heavier and had a greater mean BMI than boys.
Significant differences existed in muscular strength, muscular endurance, explosive power and

coordination and aerobic power except in hip flexibility where females rated better than the males.
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Male participants rated better than the females in health related fitness tested. This has implications
for the physical well-being of children.

Table 2 showed that there were significant differences between urban and rural participants in
physical characteristics, muscular strength, muscular endurance, explosive power, hip flexibility and
cardiorespiratory endurance. The rural participants rated better in all the fitness variables when

compared with the urban.

4. Discussion

This study shows that Nigerian boys are slightly older and taller than the girls. This is attributed to
chronological, physiological growth patterns and early registration of girls in school. Differences in
body weight and BMI obtained by females corroborates earlier findings reported by Otinwa and
Owolabi (2008); Maruf, Aronu, Chukwuegbu and Aronu (2013); Ainee, Hussain, Kauser, Qureshi,
Nadeem and Rashid (2014) who reported that females had significantly higher BMI and prevalence
of overweight than males throughout adolescence. Gender differences in BMI in early childhood and
throughout adolescence may be due to the growth spurt and development of secondary sexual
characteristics of each sex corresponding to age range at which they have greater heights while girls
had higher BMI value than boys. This also agrees with Ammara, Sarfraz, Tusneem, Tahir,
Muhammed and Farhat (2014) who found out female subjects in all the age groups had higher BMI
than male subjects. The significant difference in hand grip strength of male children is attributed to
the nature of their physical activity. However, the sample size in this study are rated poor in hand
strength (Clerk, 2005). Higher BMI has a straight association with cardiovascular disease risk and

this might explain the low cardiorespiratory endurance level of girls.

The findings of this study in muscular endurance agrees with the report of Pelegrini, Augusto, Silva,
Petroski and Glaner (2011) who verified that in the United States the male sex presented higher
mean values in abdominal muscular endurance compared to their pairs of the opposite sex in the
entire school life. However, in the strength/muscular endurance test in Brazil, it was observed that
over 50% of the students were classified below the health criteria. Significant differences were found
in the comparisons between proportions in all ages (p < 0.05). In the general physical fitness
classification, more than 95% of the children of both sexes did not meet the recommended threshold

of health. Therefore, comparing this study with data from the United States, it is possible to verify

6
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that the participants in the present study presented higher health related fitness deficit. The low levels
of physical fitness are directly related to the increase of sedentary lifestyle in the contemporary
society, especially due to the interest in passive recreational activities such as portable games,
television and computers. The females in this study had better hip flexibility than boys. This is
similar to the data reported in research from other countries (Jurimar, Volbekiene, Jurimae &
Tomkinson, 2007; Starker, Lampert, Worth, Oberger, Kahi & Bos, 2007). This may be due to the
socialization process in Nigeria culture where gender stereotyping is displayed in assigning energy
demanding tasks to boys, coupled with active participation in sports. Girls are traditionally not
involved in high intensity physical activities. This sociological influence also cuts across many
African countries. The findings for the influence of geographical location on the health fitness
variables shows significant difference in physical characteristics, muscular endurance, strength, leg
power, cardiorespiratory endurance. The rural participants were stronger and fitter when compared
with their urban counterparts. This could be as a result of the mega nature of the urban city,
overcrowding, poor diet and limited opportunity to engage in recreational sports.

There are other immediate and remote underlying factors for the above findings in children and
adolescents in Nigeria. These include nutritional indiscipline, deficiencies and the watching of
television, playing of computer games consequent positive caloric imbalance (Otinwa, Adedundi,
Keinde & Ogunsemore, 2014). To mitigate the above causes there should be unique curricular
models and community programmes for school girls at primary and post primary school levels which
boys are already enjoying; these includes; street soccer, adopt-a-talent programme, walking and

skipping programmes indigenous aerobic dance steps (Otinwa, 2010).

5. Conclusion

Regular participation in different types of fitness activity is essential for healthy growth and
development of the body. The challenges associated with getting children active every day should be
met with age appropriate physical activities, enthusiastic leadership, and support from family and
friends. Schools are a key setting to focus on, given the significant portion of time children spend
there. Schools can undertake a combination of strategies and approaches to help children be more
active including: creating infrastructure and policies that increase access to and encourage physical
activity for all students; collecting valid and reliable data and using analytical tools and systems to

understand student needs and fitness levels, and promoting approaches that are effective in changing

7
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physical activity behaviors and, ultimately, health outcomes; maintaining strong physical education

PE) programs that engage students in moderate to vigorous physical activity for at least 50% of PE
(PE) prog gag g phy y

class time and providing a variety of activities and specific skills so that students can be physically

active not just during class but throughout the day and year.

1)

2)

3)

4)

5)

6)
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