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Table.1-1. Reference list for heavyweight athletes about physiological characteristics and

cardiometabolic risks
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Table.1-2. Reference list for heavyweight judo athletes about physiological characteristics and

cardiometabolic risks.

3k

= £ A4k E R ZEEESRFREEICETINR
19 2013 ZEXTFEERHBREICHTLEEERD HE. ZFREEERH FEXTFEERHEEIE L. KEHENECAUX
BHEARY YIS URO—LDYRY T OBE124 YRR LTIV
. . _ BAERN2KED
AR—YTUDFREE SRR ICETIHE . g N
e L g s i EFEICTEL. ZEESERHEREIMEAORRBLLELT
20 1977 gﬁfﬁﬂﬂl-&é@ﬁ%i@ﬁ*ﬁ@%ik B, i WD BTF A & FISEE A E AT
HH1684
£AARZEELEE BORERVAIEHEEEAZENKREVHLFH A
21 1980 REICBTLBEEHREFOSK-ANEFHE SE. it BESEILEFS FXEFLAof-, REDHEAITKROONDH
£ A BEERUBFEANTEEAAZENKREN o=
The relationship between basic physical lida E. et Eﬁzzigig AKEMNEMTBICONTKRISIHIRITSEELLTY.
22 1997 fitness and body fat in +95kg category aII aEe I/:Z‘-}LzQSk R E KEEELNSEIZAESICONTHRFENIFT AREE
university judo athletes : ?iiﬁﬁfﬁ%‘,%% NRVEFEERENITETL
ERSKEDRE o o) ress g Sa s |-
S FEERMETIEIISEEERG . AI00kEBRES o U CABNOE N ERMBREA S5
23 2011 A BN DEEI T k&, fth FREERMER B NESOHI-OICITERERBTORREE
i = Eoem T NERETBLNEETHD
EE K~ E A B TRHEBAVRTOLILE AZET SR
A comparative study of speed expressed by Al b 1;&7)(““;1%[//\‘» HERWADIZHL. EERTIIHREBED LS5EH15
24 2008 the number of throws between heavier and Rmar;s Ia i%gﬁﬁn&% EFOERERDT I IERW=RITEERL.
lighter categories in judo o etal = BRIFORE—RIZARERHZTILEL ALDEERE
(RDER. 2BR) 16 . _
BT
Body mass, nonspecific low back pain, and BAERAEKERK VIR . = = =
25 2007 anatomical changes in the lumbar spine in Otka?a, T ZICFEITHEF ég%ﬁ'&giﬁiﬁiﬁ?%gg{;uEF‘E'%&&U
judo athletes et al. R ES2L =k =Mootz
EEREHBLA N s s
L . . . . s FIROZEDNLEDOEBEAELE O, BFITE
26 2015 Inﬁnes !n natlo'nal ?Iyllm;?lcllevelJudo gum,tK.I ggij{%ifﬁ? BROSHNERRLY BEENEC K FLER
athletes: an epidemiological study . et al. o ZiZMS BDEHE ot
B NEBARIEIETHRAT I LITHLLA,
. . . L ISUNDFIa T KEERNZWNNEEREBBIZEIER AEEICER
27 2007 Phyeioal finess and anthvopometrical - Franchini ) 532 gy L. FiTH 1A, BREMANEHORE OF-0IC
profile of the brazilian male judo team & €t 28 yyimzrre  AMEENIE BABHNEETIEREEE
RARBEBEEEKEN ST
BE R RN LOIEAFEZHiSh-FELDOR
INRICHITBEERFETL AR v IR - FKEMN0LF15EZHY ., CNoDIEFEOFE
28 2008 o) etz oiaT B M MRBBRFOL ¢ pism T IR, WAABE., 1R
VIERMEIEZ THAIHOMA-IRA S EERLT
The diversity of body composition, body . [ . .
29 2014 proportions and strength abilities of Stachon, 16~20NLHFE ;szﬁi}iiiz&gggﬁgigﬁ?gfH?E
female j.udokas in different weight A etal EREFESH AEEERLY BRSNS EERLE
categories
. e L ARAUFoar EFOEERHEETIIOBEROFE LY 4G
30 2016 Cahr|d|ovascular risk in elite spanish judo gazIZ REF—LDOIT  PHREEOH. REECLEE. MHEEDE
athletes SR —pETF68 BHSREEROFNBEERTER LH:




3. BREFEE ORFEI AKX OEEIT AL L DIEICET 2 AT

ATTE £ Tl Kk OV O o BiHfE B O E &gt B 1T BT 2 e T2 R C&E 2, 2
B O IRRRHE & DB R Y 2 7B LTI, RIEVRA&E TH 0 @R 2 K50
BEATHIER0. TN RAITH SO TS KT TN H D Z L, 60
ERHY A2 26T 5 ENBEAE LTHET NS, B Lo OHESHEE L
ToARE 2R LT 2 2 &3, BIRE S oo IR % O r Bt E 2 M3, Bk
FAE EHHEEZMY ESERE L EVHIEESTEZXDLIRETHAH, —WRKAIZEBN

TiE. RIS HIRAB B 2 DX G812 L ERRAEBL O M2 & SR ROTHEN T K D IS
ANZTWREBOSEL O ST, L, EERBEEOLGEITRELBO T2 &3, HE
KB DT R T =R, BENZERTIELHEHRE L LI HNTND Z &%
WEDIEAN L~V TEHEEO TR E2 BRYE LI2GEUIMIEE M Thi D Z & i3d ey
LEZBND, BHFE TR W TUIZEEBRIREE T o B EHE B L HE Efligi i f ANk
WTH, LMERHY 27 213 T & LIFEREOWER EEFNY X7 2 WET S0
DIEI AT 2RI LA ERBT- B0,

FEIZBWTIE, REZLICHGOTOOFEIZET AN H Y | RIS 2 AT
D% D, KREWOFRZIEE LT ARtk ) iR~ RO ~0E 8%
Bt L7 b D Th 5[33-38], FaBELSNOFEH THIBRICET 2 ZHOEITHRILH 508, K
FIIFRERL L AV 7B 2R ERTO BRI & 5 H RRSE BB )~ DRI
5 bDTHH[39-43], TOHFITIT, BN EZ TS 720 23 RIEN & 2D S8
PR DA — X B ft L2 e TIRSE[42], S OICRAANCHKZRE Z Lk Lz &
IR0 T & DG 2 Wt Lo e T JE[43] 72 ERE EN TV D,

LB XV BEE 25 & UTaEIC T 2 %A TR 2 Table.1-3.12 78 L7z, Fel s % %f
Geb LI ERH Y 27 OthEZE B E UIBRICET 2 e T el i O 15 5l E
izaiear7 4y a EHEZARNE LTCEEICET 2T RII RS 2620 o T,

10



Table.1-3. Reference list for weight loss in athletes.
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(TIREE DR VIR B 72 EE) 2 4 0 IR LRRFHIT O L0 D R OFE i oRklE £ > T 5 [44]
D, 7AV BTy A= VB FEOMAAZHTUIDOLZ ENTE LI TH D,

PLEL Y B I E B ORI 2 SO - F R Z B 2N L, Dl (G
U A7 DIATENE ATONTNDT AV H 7w MR—/Lie EOEREAE R o BBkt
HLLBIRFT D LIXEETHD L BRI, SOICHNEBIX, LIl E s Lk
BRI D m < A o AU PR ELIERH Y A7 2 G L TWH[19]Z L 2B 60T LT
WD, 2O XD ICELEERFEEIIRENELZ W EE LD A7 26352 &7
FHRIN, VA7 EZHA L TV DLHEIITEELTOLERH D,

— WD ATV RE T D B (SRR O S0 L U AR U A 7 IR 729D OF R AT, TES)
Fhi 2 O =R X —BIMOFIRNB R TH D & OMEN B HA[45], Fol EEflpis
(39T B E RIS SR E ORI R AES) &2 RIFHTT > TV 5 [44], £ D72, R & L Tl
IMATIERLS, RFOEHZPLE LIERBNADOERCBEE DL EELLND, Ll
BN G, HIZEREHEEDT XX =T 22 ADBMRIRS L D R XX —HIRTH
MUE, EEAGHEE ORTIE BB B D i B e E ORI AR T S E 5
fEtE D 55, FHRICHELVREBEHN TX DARAR—YRFELNEEIV Y U FIC
RO RBNAEATH Z LT, ERMEHHE OFEMEMREEL, BB hom e & bizim
TRV A ZERTFTSEDLZENARTHINERFT O LITEETHL EBZZHND,

Z 2 CAMFIE T, Feil BB O F IRHIRHE & DI AE R Y A 7 IOV TREF L.
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SHITHEBNANC LY ZEEERGE A OESWRIEN R EOS R EZWE L, Bifih &
BRI 2 (R DRt ofeRom b, & SIS LIMERH Y 2 7 OBBN TE 202 mard 52 &
ZHRIE L, LFTOMEREL ST 52 & & L,

ENEE

W ZLLF D 2 DOMFFERREEIC L W T 5,

N

T

T H B B OB RHLA ORI & DA ) 27 (WFZERRE 1
1B E B O R Z T 52T D72l

s B2 )

OIMEGEH U A 7 OSEATAIIFE 2 <
TONTWDT AV BTy FAR—/V73 EOEREANE R OE Eflipit B & B Hign
60

xR
2. BRFGEEBERFEEITRT DREBENANCL D FERHEREEOZ L WFStRE 2 ; 5 3 &)
| ES

KEIT A &Y FoEEERSE ORI Z UGE L, B om EonmEEH ) 2
7 DR AT RED Z MEWTRI ISR %,

LEDORIEREZ Fh 5 2 LI L0 BIRFIE E BERSHE O SRR R0 L 2 A

VYRAZPHGLNERY | @EFEEBEICRN DT BT VAR TE 5 2 LIRS LD,
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2-1.565

— M AAEIA ORI X 2. & 0 b NIBAER O ERIL 0 MAEREBOEER Y 2
I 770 B —ThbHI LIXEMBNTND[46,47], L LD, B, FHcFuEeT
AV T 7y hR—I, T 7 E—OEERPEEE T, LT LEBEICARNCR D X 9 1I2EH
BUCEEZIRLL 9 & LTV D[], & BIZ, RIZOHIE TILE BB A THEOBHRE T
HHICH Db BT, IFEERFEF LB L TRWOMERB Y A7 2675 2 L BEE
IhTW5(6,7,10]

REWRBIE LT, 2KT AV D7y MAR—VU—2 (NFL) IZB1F 5 T4 o~ 3o
WYV a DA LB L TEWEAENREZ AL TBY . 20X 5 2RI 22 KNG 23 A %
RV w7y Fa—2b20U A7 ZEMEETWHD A EEEN RSN TV D[6], DXL 5 7k
BUFEKCKFEE OB E 720 T, TVTOHEFEICBVNTHLRLND, FERL R 7
DBEFZETHHIRMEAOTEANT Y — FEERFEE T, i OB O Uil A
DEEWMAERSROBEHH L I LT, AEICEHWVLDIERBOY 27 %/ L TW5HZ & MNH
HIRTWB[12],

FAEIZBT D5 b EVEERSR TH 2 F 1 100kg B2 1 78kg MR Tik, BitiH 03Btk
TG T DBROEREBUEICIT ERAERE STV, 2RI, &b EWMEKOFIE
BHE L, REOMERCEICH L THEN LTS, EBIC, S TR Tl m Rk
FIZVAY U IREEFTO L ) O E OEEMFEE & ik LT, kbEVREL K
LEWRIENIRZ AT 5 Z L VRENTWVA[I2], MR E LT, FEEBRBHEE L, thof
HOESERGHEE & L TEWLIERH Y 27 28> T D AREERE X bitd, Lo
L7228 HRTIR O EATAFZE[12] Tk, ZH =R/ ¥ —X #H %IV (Dual Energy X-ray
Absorptiometry : DXA) (2 & 2 RNENIZR O I E OB LI I 5% (Magnetic Resonance Imaging:
MRI) 2 & 2 NIBAEIG ORIE D £ 9 7256 722 F KA DR FF 3 72 7TV,

FEERIC B EERHEE DS WVLMERT ) A7 26T 22061 20X 5720 27138
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FEDREFCRABICER B 2 JFT 7120 T, BIRRFNFIR LR OLME RKERED Y
A7 ZBEIMS D AREMED B D, U127 THARNS T Fl gt 58 O S ALK & O
B 27 ORFEAMOBEAEH OEBRBHE LR L THLNIT 5 2 L, FaEM
BB ORERE L LTl THETHL EEZHND,

AMFED BEE, BTl a2 OB R B O HERgEEcE & i LT, R

IRIBAENTS L 0 @ WD ERH Y A7 24T 502 lal+52 8 TH D,

2-2. 0551k
2-2-1. %53

KRB LT EHERBARA 41 4 K OFFEERHRE 17405 584 Th o7z, BFHEER
BEEE DNERIZ ., el EERRIFE R 19 40 R OB LA OFE H OB sl b 224 Th o 72,
B FAEE BB 19 413, EICR AR PATERFENG R FORE 2B E &R
BHE L LB 2BiEE Th Y| FHERIT 204 £ 1.1 i Tho7o, 194 DFEEER
BEE D DB 18 4413 100kg BARDBEA TH Y . 1413 100kg L F#kOiEH TH o 72,
WTIORF HWELITORWEEE Th o 7o, FaELSNOFE B O\ EHFEE 22 41X, 7
AVH Ty RR=ADITA = RTITE—DT T — RORY Y a Tt &47 5 (KH
90kg ZHAZ HHHE THY . FEFEMEIT 215+ 09 K Tho7-, FEEEEFHRE L. AR
TAVR Ty FAR=ART 7 —OEERG G LR CF—LIATET HKE 90kg A
DFEE 174 THY | FEFRIL21.1£08 i ThHhoTe, ZNHDOF— AT HRFERT
Me—H ) — 7B T DB L~ L Th o Tz,

AWFFENCSIN LT _RT O E I, BHERAARTIC . AR W TE - EE Z Ak
256 QB THIZi I 252 1 RSN~ DORE LB E CTRIEFICEA 21T - 1o, AWFET
ALY UFREFICEN, RRRERY AERE T 2RI T 2 mEERRIC L - TKR
AT T ARIZEM LTz ORGEE 5 2014-113),
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222HFET VA

ARWFFRIIMWTHITE TH Y | Tl B EMsiEE (Heavyweight Judo #F) & 7w bR — L E &1k
BEE (KE 90kg 22567 AV A7y MR—VEOT 7 E—7 v NAR—VHHE
Heavyweight Football BE) & % it 5 7= DEISETH# A o & L=, M2 T, EEREHES O
IR L D ERH ) 27 ICEREBEVCRFT 272010, FEREERSEE L 7 v b
N — VE B O & e A (Heavyweight #F) 23 JE L Efkipi £ B (90kg
RiEOT AV ATy MR—= VKT e —7 v MR—/LEik# : Nonheavyweight ) &
HHR DT DITRRE STz, 7235, AR TILE &K K 0 MR O EFEE 13RI LTz,
BHRE LT, 20 OBEFITFEMEZ B L CREISHT TREMEREIC B S 5.2 2 ATetE o
oD BN REEEZ FE L TWDHIEAERH D Z ENET D, £, HIRMMIT DXA
MRI % FWCREMNTIRGT L, DM Y 2 7 1322 iR o ik A L BRI X - TRl S
Teo TRTOREL, >— A2 T OMEFTOFFTHIC[E — OBFERIER I W) THEME S vz,

2B AL R IFREEEGE#RA ~ U —2 (UMIN—CTR) (2%4% L 7= (UMIN000020564) .

2-2-3. B AHH B DI E

REITHR/NBEY A 0.1kg OFT VX /VIKRERF (UC-321,A&D fH8, Ht, BAR) ZEH L
T, REIZEERHCHIE Lo, RIS/ EED 0.1em DS EEF (YL-65; VU I fH8 4=,
BA) CHIE L7z, FfE (BMD 1ZKEke) & HEm)ORIER L v et ok, Kig
531X DXA (Hologic QDT-4500 ; Hologic ft#, T4 ¥ L ~HFa—ky VM, 7TAU D
HRE) & HAVCCEHE L, AR L BRI & (FFM) 3R E & RIEI S DR L,
U A b EFARIEENBREA 0.1em OIEMIEIED X ¥ v — & FHW TS Tk & M be Ego
H AR OAL & CRIE U 7=, IRAER & Bz N HE N 00 RES AT I 51 X MRI 241 (Signa 1.5T ; General
Electric f:#, I N7 —F—, v 4 A3V, USA) Z AV CHIE L 7=, B T1
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SRR R, A ma—E (VIR LR : 140 msec, == —/ff : 123 8) THY | 14-5 (I
HE 4-5) OALIETES 10 D KRG 2 Bs L7c (Fig2-1.), 2 ORIENE T
TRIGE LTI TATHIIE T K TN BTV AOILE TH 5[48,49], F7z, FPROENE M D
BOENZR T, HRBFITHREFIEZW AT, K30 EMERAIED L Z L%
K L7z, BUfS L7 HifglL DISCOM PO 7 7 A L & LTA—=Y F b a s Ba—X—|ZHY
AFx, HEESENTY 7 h T (slice-O-matic 4.3 for window, Tomovision #1:%2, chemin milletta,
~A7 Xy 7N, BT F) G TR—BRE S ERTEE 2 E L (Fig2-2), 2o
D T R ORRZE 2 R/ NRICT D 72012, T _XTOHTIXR CHIES THEM L7z, A5 T
Doy HTRRAEE, M PN ERE MRS B AT 12kt LT 2.4% ., REESEE N ABRAARIBr B 5 5 iz et L

TO0.1%ThoT,

2-2-4. 1Y > TV DESS & S AT

MR > 7 TR 12 R LA Ef B4 O /PRl 7:30~10:00 IZERER L 7=, JIEHH . HIE H
{9 K% OB (B % Table.2-1.127R L7z, MEFEIRIEZ BT 2720 OFEREDIRIE L LT AT
XUB7TI /) N7 AT 2T —8 (AST), 77=v73 /) h 7oA77 —E (ALT) KO
Y= NVEINVET AT 2T —E (y-GTP) MW, DIERHY X7 a3 5700
MAfEERIEL LThRalL AT e —b GltBEYRZ "7 aL A7 a—/b (HDL-C) KO
FPERERG (TG) AW, KILEY A&7 a L 27 a—)b (LDL-C) | Friedewald @
K[S0]ZFHWCHE L7, S50, REBRBMOEIE & Ui REBRE (UA) ZHviz, i
HET Lo — ZPREE L MfEA A D LV PREE S O Homeostasis model assessment insulin resistance
(HOMA-IR) #HE(CHOFRIE L L, HOMA-IR [XIMAE 7 /L o — R JRFE & MigA > AV R
MBEHE L7251,

HOMA-IR (homeostasis model assessment insulin resistance)

=28 IE A > A Y A (WIU/mL) x 22f8RFiE 2 L 2 — 23 (mg/dL) /405
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Fig.2-1. Decision of the imaging position (L4-5 level)
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ANTERIOR

Fig.2-2. Cross-sectional imaging in the abdominal region
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Table.2-1. Blood biochemical parameters

Parameters Aim Normal range
AST (U/L) 10-40
Liver function
ALT (U/L) 5-45
Health status
y-GTP (U/L) male <80, female <30

Total cholesterol (mg/dL)
HDL-cholesterol (mg/dL)
LDL-cholesterol (mg/dL)

Triglycerides (mg/dL)

Lipid profile

Cardiometabolic risk

120-219

male40-85, female40-95

=140

30-149

Uric acid (mg/dL)

Uric acid metabolism

Cardiometabolic risk

male 3.8-7.0, female 2.5-7.0

Glucose (mg/dL)
Insulin (pIU/mL)

HOMA—IR

Glucose metabolism

Cardiometabolic risk

70-109

1.7-10.4

<25
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TRCOMBEREHB X =L FEAT = A (BR) (B, RS LSI AT 1= R) (1

M A ARAE L 72,

2-2-5 K FEIEORE

RAFEEOBE L, WEME~ORELEFE L, @HO b L—= VO H % £ 2R,
B HWIEFER L2V RIATO ., BRI (YX RSty . AR, BA) (I
£ D I KBRS RYEGREREO$2 DEIZ K - TRl L7z, X583 A28 HIT 2 [z S|
EEFM LT, 7V v TP A XTIV T VLI ICHRE B TR 21772, HERFDE
BOISIALE L, B E R o T OBiT E o 3 ICHIE L TRIE LTz, 7eds. BIINEMIL
ERZENZNOENMED TR E Lle, RFFAINL, 7y MR- ABHEEITARET LT
A —2% (Ergomedic 828E; EF— 7 4tH Uy — A _XY ANy TR AT z—FT)EHN
P TR E D COMWPEAMT A N52]. FEBHEIEL 20m > % bV T 7 X MS3NT L
D FEA L7z,

HURE T LD A — & &N T A N CIERY AT & i KIEFEBRE (VOumy) & L CH
H U7z, FREFEEFARET L IRA—F TORX Y 7 ET LT HGEDPEEB
HEMEICRE L 52 D RN E R b, TOOEMMREAEICHWEh TV
20m % FAT AT DEIE L, HEERAD DRI VOumm & LTI L7, AfFBREE A
(21 3BT OB 10 ALIZR D K5 S RO U+—I v 77 v 723 L, £ OAf
B IE 2 BRAE LT, ARTRRBREA M O ARIX 45~90W O TdH o 7=, A OB DU
T 1T EIZ15W OFEIE L L, 1 2BIZ 60 [ OEEHERF CX 72 7 5 £ Thill b
oo HEE)PIL 1 S T Lt E AREBRE AT =X U v/ L, WEARTT A bR o
FEIGFERE X, PR A B B0 4T & (Aeromonitor AE-300 ; X 7 FERMEERL B, AA)Z
FIV), Breath by breath #21C & 0 BesEiE IR (VO,) & “EALIEM/AER (VCO)) OEIE %
L. 30 B & O U TH) S AT % VOamax DI A2, BN AR R O
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BB TIL, HEZ TR EICRNEH LMD KXo ThE Le, AT A MICllESH
T B EVVO, DL, WD 4 SOHEWIHENE 1) VO, A L~RY > 747 &7 LTS
Tl 2) BRRODIEDFERDHEE S DRI (220-4RH) D 95% 4B TS Z
&L 3) MERAHALES 1.1 AR TWD T &, 4) FRIAETRE (RPE) 2 18U ETHD
= & ESMRC, VOumax (mL/kg/min) T 5 & HIWT L7-,

20m ¥ NI T A M, HOUDEEINZE ST 20m v MLT7 T A CD
EKJ090 ; =/ N—= =8 B, HAR) [ZADET 20m ORI TH I FEATHRE (AR
DM ZERLZIZRLS R DEFEOR—RIGELETELZ L THEEINTZ, BETFEDOHRIND 1
AYIOD A B — RIIHEE 8 kmlCEE S, KD 1 DAY — RIZEEER O kmT, LK1 452 &
IZHEH 0.5 km T DR R DRETHh o7z, HEDEMRE TIX, HEZITHGEICHIE TR
KERDT)THED LD E L, BIER T ORET RENEFHFICEDELAE— T,
2 [l CHEERICERE CE R o ol e Lz, B FOAE— R L 0ENH 1 [ H
TENDE TEAUTT A NIk L7z, BRI 2 BT CREEECTE R o o hmh . &

CHIFECE A RSk e Lic, ROKBEFEREOAEE L, fisks LIoRdT v ik LEE &5
KAT 2 NEMREEICRE S TOS 20m vy bLTy FEBAE) RAMmBEEREE
EFRK] ZHWTUTo7, ZORIE, 20m % MLT T A MDD AT =V %5 T LI2hh
I, ZOHEEE S ¥ PAT LT AR E LTOVOum & SHET DRI & Zr7p LTS/ TS
WZEE DWW THER S LTV 5 [53-55).

S BIT, VO IR R OMKE 1kg 72 0 & RIRIE kg 720 THIM L, £, (&

HOWBEEET HI-OIKED 0.73 F (kg) H7= 0 OETHHEM L7Z[56],

2-2-6. 545Gt AT
KAFGE DT R T OREFSWTIITHE T~ 7 b (SPSSver. 22.0;SPSS #H#, > h =, AV
A, T AU BERE) EHWE, B, MRAECFREMEIC 3 5 B ERk R
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LIFHEBEMGFHEERE & OFBAKROFEEERHREREE 7 v MR — /VEEREREEE O
AEZAORFNCE, RSO t BEZ W, FEEH OZE TR 525 e U= 1 it
SNV, ol EEREHERE, 7 v MR — LV E B R M OV B R
OLERG Y A7 OFIEICET DIV AT 77 7 X —ORFHiE g “F’REZ Wz, T3
TORERFITFEIME + FEEFEZED 2 VIEFIE (25-75% MU A7 #iPH) & L TR LT, #iat

HOA EKIET 5% A0 & LTz,

2-3 5 R
2-3-1. 5 (REHIIES K O AR

B EOHEE R & I EAH R A RIS 31T D B IRHLEGRI E RS R O Lk A Table.2-2. 1T/
L7z, HRZRS T X TOSEHEBICET 2 HEMEIT, EEREEEFICBWTHRICE,
Bz~ Uiz, £, ZEEEMBEEEREE 7 v MR — VEERBE AR 5 {40
FR DTN EHEF D Hl & Table.2-3.A7R Lz, FEREBEMRPARIL, 7 v bR —/VEERGH
EREL LAl OERIRNT B HIBART B2 & RIS W T RICHE W EE 2 R L

77

2-3-2. MK AL FFRAE

HEPOB R & IF E R TR 31T D MR AL AR A R D FLik & Table.2-4.127R
L7z, ALT. y-GTP, UA, g7 /v a—ARE, iEA AV SRER LU HOMA-IR (TE&
AR C B W CHEEBMBE A & i L CAERICEEE R L, £, FaEEERb
HEREL 7 v bR — /L EERGGEE RN D MLk A b PR B O i & Table.2-5.1271
L7z, UA OAFEEERFHEEICBOTY v MAR— VEBRBHH AR & i L TR
Bl %R L7223, oOTE R TIXA B AT b hyo 7o, Fig.2-3. 13308 B kS i,
7 v b AR —/VEBERSECE TR OEE ERSEE RO 3 BBV T, ZRE oMk LS
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TR ATAE D FEVE(E 2 88 2 7o HIE T K o TRl S 7o D B8R U R 7 AR & AR AE D+ 1R
D—2& U THIE LI AT REFaAE O S MEE 248 X T2 BIG 2 7R L7z, ITHEREFEIE Td % ALT I,
T EERFHERE 7 v MR-V EBRHEE IR RRGE R L i L TR B S
VMEZ R LT, S 512, UA KONTG (281 2 F Ui 4 M 2 7 #1613, 0l f R e
BWTIFHBMFHRE & R L THRICEWEZ R L7z, £7-. AST, y-GTP, HDL-C, LDL-

C X HOMA-IR O FIEIC BV TIL 3 BERICHE B R E TR Lo T,
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Table.2-2. Comparison of physiological variables between Heavyweight and
Nonheavyweight groups

Heavyweight Nonheavyweight

P value¥
(n=41) (n=17)

Height (cm) 1774 + 57 1756 + 3.9 0.218
Body mass (kg)~ 1100 + 16.0 789 + 5.0 < 0.001
BMI (kg/m?) 350 + 409 256 + 1.9 < 0.001
Total fat percentage (%) 232 + 6.0 13.0 £ 26 < 0.001
fat mass (kg)’ 262 + 10.1 103 + 26 < 0.001
fat free mass (kg) 83.8 + 8.1 685 + 34 < 0.001
Waist circumference (cm) 103 + 10 82 = 4 < 0.001
VF (cm?)” 91 + 39 33 + 14 < 0.001
SF (cm?) 321 + 135 94 + 46 < 0.001
Hand grip strength (kg)’ 48 + 8 41 = 4 < 0.001

VO2max (ml/min)Ts 4063 + 570 3608 + 363 0.005
VO2max (ml/kgBM/min) Ts 376 = 4.2 460 + 48 <0.001

VOzmax (ml/kgBM?73/min)fs 1328 + 133 1493 + 150 <0.001

VO2zmax (ml/kgFFM/min) s 489 + 438 528 * 46 0.008

Data were expressed as mean + SD. BMI = body mass index; VF = visceral fat area; SF
= subcutaneous fat area, "Log transformed variables for non-normally distributed variables
(Body mass, Total fat mass, VF, Hand grip strength, VOzmax (ml/lkgBM?73/min) ) were used.
TVO.2max Were estimated by shuttle run repetitions in Judo athletes. *P value for difference
between Heavyweight Judo and Football groups were assessed by unpaired t-test.
SHeavyweight n=38 and Nonheavyweight n=16. Significant differences, p < 0.05.
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Table.2-3. Comparison of physiological variables between Heavyweight Judo and

Heavyweight Football groups

Heavyweight (n=41) P valuet
Judo (n=19) Football (n=22)

Height (cm) 1772 + 6.1 1776 + 56 0.837
Body mass (kg)’ 1227 + 131 990 + 81 < 0.001
BMI (kg/m?) 391 + 38 314 + 23 <0.001
Total fat (%) 275 + 52 194 + 37 <0.001
fat mass (kg)’ 341 + 8.8 194 =+ 47 < 0.001

fat free mass (kg) 886 + 8.0 797 £ 5.5 0.005
Waist circumference (cm) 1M1 £ 7 % + 7 < 0.001
VF (cm?)* 118 + 35 67 + 24 < 0.001
SF (cm?) 433 + 100 223 + 70 < 0.001

Hand grip strength (kg)*T 51 =+ 7 46 + 6 0.006
VO2max (ml/min) 1§ 4453 + 528 3747 + 379 <0.001

VO2max (ml/kgBM/min) T$ 36.6 + 3.5 384 + 4.6 0.189

VO2max (ml/kgBM%73/min)*t$ 1335 + 11.8 1322 + 147 0.705

VO2max (ml/kgFFM/min) 18 50.7 + 4.1 474 + 49 0.033

Data were expressed as mean + SD. BMI = body mass index; VF = visceral fat area; SF
= subcutaneous fat area, "Log transformed variables for non-normally distributed variables
(Body mass, Total fat mass, VF, Hand grip strength, VO2max (Mml/lkgBM®3/min) ) were used.
VO.max were estimated by shuttle run repetitions in Judo athletes. *P value for difference
between Heavyweight Judo and Football groups were assessed by unpaired t-test.
SHeavyweight Judo n=17 and Heavyweight Football n=21. Significant differences, p < 0.05.
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Table.2-4. Comparison of blood biochemical parameters between
Heavyweight and Nonheavyweight groups
Heavyweight Nonheavyweight Normal
P value*
(n=41) (n=17) range
AST (U/L) 28 (24 - 38) 24 (20 - 30) 0.053 10 - 40
ALT" (U/L) 38 (29 - 49) 20 (15 - 27) < 0.001 5-45
y-GTP™ (U/L) 32 (26 - 44) 23 (15 - 26) < 0.001 < 80
Total-C (mg/dL) 179 + 32 179 + 31 0.966 120 — 219
HDL-C (mg/dL) 48 + 8 51 + 6 0.220 40 - 85
LDL-CT (mg/dL) 105 + 30 109 + 24 0.581 =140
TG (mg/dL) 112 (75 - 165) 80 (66 - 110) 0.086 30-—149
UA (mg/dL) 69 + 15 6.2 £+ 1.0 0.048 38-7.0
FPG™ (mg/dL) 85 (82 -91) 80 (78 - 84) 0.012 70 -109
Insulin® (uIU/mL) 8.4 (5.7 - 11.3) 5.3 (4.4-6.5) 0.011 1.7-10.4
HOMA—IR’ 1.72 (1.13-2.52) 1.02(0.91-1.36) 0.008 <2.50

Data were expressed as mean * SD or median (inter quartile range). AST = aspartate

aminotransferase; ALT = alanine aminotransferase; y-GTP = y-glutamyl transpeptidase;

Total-C = total cholesterol; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-

density lipoprotein cholesterol; TG = triglyceride; UA = uric acid; FPG = fasting plasma

glucose; HOMA-IR = homeostasis model assessment insulin resistance (HOMA-IR=

Insulin  (plU/mL) xFPG (mg/dL)/405) . 'Log transformed variables for non-normally
distributed variables (AST, ALT, y-GTP, TG, FPG, Insulin, HOMA-IR) were used to analysis.
TThe low-density lipoprotein cholesterol (LDL-C) was calculated using the Friedewald

equation. *P value for difference between Heavyweight group and Nonheavyweight

groups were assessed by unpaired t-test. Significant differences, p < 0.05.
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Table.2-5. Comparison of blood biochemical parameters between Heavyweight
Judo and Football groups

Heavyweight (n = 41) Normal
P valuet

Judo (n =19) Football (n = 22) range

AST" (U/L) 28 (20 - 44) 30 (24 - 37) 0.856 10 - 40

ALT" (U/L) 36 (23 - 54) 40 (31 - 48) 0.872 5-45

y-GTP™ (U/L) 29 (23 - 43) 35 (28 - 47) 0.371 < 80
Total-C (mg/dL) 174 + 33 183 + 31 0.373 120 - 219

HDL-C (mg/dL) 47 + 8 49 + 8 0.470 40 - 85

LDL-CT (mg/dL) 9% + 35 112 + 24 0.107 = 140
TG (mg/dL) 135 (90 - 185) 103 (66 - 131) 0.107 30 - 149
UA (mg/dL) 74 + 13 64 + 1.5 0.026 3.8-7.0
FPG" (mg/dL) 83 (79 - 90) 87 (83 -91) 0.333 70 -109
Insulin® (uIlU/mL) 8.6 (4.9 - 11.7) 7.7 (5.8-11.4) 0.707 1.7-104

HOMA—IR’ 1.99 (1.05-2.42) 1.58(1.16 - 2.77) 0.631 <2.50

Data were expressed as mean + SD or median (inter quartile range). AST = aspartate

aminotransferase; ALT = alanine aminotransferase; y-GTP = y-glutamyl transpeptidase;

Total-C = total cholesterol; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-

density lipoprotein cholesterol; TG = triglyceride; UA = uric acid; FPG = fasting plasma

glucose; HOMA-IR = homeostasis model assessment insulin resistance (HOMA-IR=

Insulin  (plU/mL ) xFPG (mg/dL)/405) . ‘Log transformed variables for non-normally
distributed variables (AST, ALT, y-GTP, TG, FPG, Insulin, HOMA-IR) were used to analysis.
TThe low-density lipoprotein cholesterol (LDL-C) was calculated using the Friedewald

equation. *P value for difference between Heavyweight Judo group and Heavyweight

Football groups were assessed by unpaired t-test. Significant differences, p < 0.05.
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Fig.2-3. Comparison of prevalence in cardiometabolic risk in terms of blood biochemical
parameters. Prevalence of cardiometabolic risk presents the percentage over the
referenced normal range of respective parameters. The cut-off referenced normal range
were as follows : AST > 40 (U/L), ALT > 45 (U/L), y—GTP =80 (U/L), HDL-C < 40 (mg/dL),
LDL-C > 140 (mg/dL), TG =150 (mg/dL), UA> 7.0 (mg/dL), HOMA-IR = 2.5. Significant
differences compared with Nonheavyweight group, p<0.05.
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Fig.3-1. Comparison of cross-sectional imaging in the abdominal region between

heavyweight American football and heavyweight Judo athletes.
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Table.3-1. Baseline characteristics of subjects (male)

Male
DCl(n=9) CONT (n=8) p*
Age (years) 202+1.0 209+1.2 0.251
Height (cm) 178.1+ 6.4 1782+ 5.1 0.979
Body mass (kg) 127.0+12.6 1242+24 0.593
BMI (kg/m?)t 38.7 (37.8-44.1) 37.7(37.2-424) 0.635
Total fat (%) 28.1+3.6 289+58 0.732
Total fat mass (kg)" 33.9(30.9-425) 32.9(30.3-425) 0.996
Total fat-free mass (kg) 91.1+8.3 88.2+73 0.458
Waist circumference (cm) 11317 112+ 4 0.792
Visceral fat area (cm?) 119+ 32 129+ 33 0.507
Subcutaneous fat area (cm?) 450 = 97 446 + 98 0.934
Total CSA of 5 trunk muscles (cm?)™* 234 (228 - 239) 224 (221 - 239) 0.194
Hand grip (kg) 505 53.3+9.9 0.340
Back strength (kg)® 185+ 19 186 + 29 0.984
Leg extention power (W) 1995 + 322 2211 + 408 0.273
Shuttle run (number)" 47 +12 34+9 0.068
Estimated VO (Mikg/min)! 36.7+26 33821 0.067
AST (UL)T 26 (23-41) 32 (19 -49) 0.759
ALT (UL)T 36 (21 -68) 48 (24 - 83) 0.645
y-GTP (UL) 26 (23-37) 40 (27 - 57) 0.155
Total-C (mg/dL)" 178 (163 - 186) 170 (154 - 207) 0.645
HDL-C (mg/dL) 46+9 46+6 0.950
LDL-C (mg/dL) 94 + 28 105 +43 0.520
LDL-C/HDL-C 2.06+0.63 222+0.66 0.547
TG (mg/dL)t 112(90 - 193) 139 (96 - 216) 0.797
UA (mg/dL) 73+11 74£17 0.939
FPG (mg/dL) 87+10 84+7 0.503
Insulin (uIU/mL) 9.7+438 105+6.2 0.771
HOMA — IR 2.01(1.11-2.48) 1.88 (1.21-2.70) 0.962
SBP(mmHg) 136+ 10 124 + 11 0.030
DBP(mmHg) 80 (80 - 83) 60 (58 - 70) 0.024

Data were expressed as mean + SD for normally distributed variables or median (interquatile range) for non-normally

distributed variables. DClI=dietary counseling intervention group; CONT= no intervention control group; BMI = body mass
index; CSA= cross-sectional area; AST = aspartate aminotransferase; ALT = alanine aminotransferase; y-GTP = y-
glutamyl transpeptidase; Total-C = total cholesterol; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density
lipoprotein cholesterol; TG = triglycerides; UA = uric acid: FPG = fasting plasma glucose; HOMA-IR = homeostasis model
assessment insulin resistance; SBP = systolic blood pressure; DBP = diastolic blood pressure. * p value by unpaired t-
test for normal distribution data, by Weltch's t-test for non-normal distribution data between DCland CONT goups. TLog
transformed variables for non-normally distributed variables for male (BMI, Total fat mass, Total CSAs of 5 trunk muscles,
AST, ALT, y-GTP, Total cholesterol, Triglycerides, HOMA-IR, DBP) were used to analysis. *Total CSAs of 5 trunk
muscles : Sum of cross sectional areas of Rectus abdominis, Oblique muscles, Psoas, Quadratus lumborum, Paraspinal

muscles. SBack strength: DCIn=8, CONT n=8. "Leg extension power: DCIn=9, CONT n=6 for male. TShuttle run test: DCI
n=8, CONT n=5.
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Table.3-2. Baseline characteristics of subjects (female)

Female
DCI (n=7) CONT (n=7) p*
Age (years) 21.1+£13 20.1+0.6 0.113
Height (cm) 165.5+4.5 166.1+ 2.0 0.766
Body mass (kq)' 80.3 (78.7 - 107.3) 82.8 (78.0 - 92.0) 0.409
BMI (kg/m?)’ 30.7 (28.7 - 38.8) 29.9 (27.7 - 34.3) 0.313
Total fat (%) 293+58 264+39 0.285
Total fat mass (kg)" 22.3(19.2-38.6) 22.6(18.0-29.5) 0.337
Total fat-free mass (kg)" 60.6 (58.0 - 76.3) 62.3 (59.6 - 63.0) 0.663
Waist circumference (cm) 95+ 15 90+7 0413
Visceral fat area (cm?) 76 £ 32 58 £ 11 0.195
Subcutaneous fat area (cm?) 301+134 276+ 70 0.676
Total CSA of 5 trunk muscles (cm?)* 179+ 20 168 £ 12 0.224
Hand grip (kg) 3615 3515 0.818
Back strength (kg)§ 132+ 35 129+ 13 0.840
Leg extention power (W) 1469 + 369 1651 £ 145 0.281
Shuttle run (number)’ 46 + 23 60 + 16 0.290
Estimated VO (mlkg/min)! 36.4+5.1 394+35 0.287
AST (UL) 25 (20-47) 23 (18 - 24) 0.294
ALT (ULL) 2617 16+6 0.012
y-GTP (U/L) 16+6 18+5 0.664
Total-C (mg/dL) 180 + 17 178 + 21 0.871
HDL-C (mg/dL) 62+ 14 66 + 16 0.590
LDL-C (mg/dL) 106 + 18 96 + 12 0.258
LDL-C/HDL-C 1.80£0.49 1.51+0.35 0.225
TG (mg/dL)" 50 (42 - 70) 77 (72-97) 0.127
UA (mg/dL) 5213 47+£12 0.520
FPG (mg/dL) 85+8 83+9 0.689
Insulin (pIU/mL)" 6.0 (5.5-8.4) 43(4.1-6.1) 0.162
HOMA —IR' 1.26 (1.06 - 1.83) 0.86 (0.73-1.37) 0.174
SBP(mmHg)" 120 (112-132) 110 (104 - 110) 0.279

DBP(mmHg) 74+7 63+6 0.010

Data were expressed as mean + SD for normally distributed variables or median (interquatile range) for non-normally
distributed variables. DCl=dietary counseling intervention group; CONT= no intervention control group; BMI = body
mass index; CSA= cross-sectional area; AST = aspartate aminotransferase; ALT = alanine aminotransferase; y-GTP
= y-glutamyl transpeptidase; Total-C = total cholesterol; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-
density lipoprotein cholesterol; TG = triglycerides; UA = uric acid: FPG = fasting plasma glucose; HOMA-IR =
homeostasis model assessment insulin resistance; SBP = systolic blood pressure; DBP = diastolic blood pressure. *
p value by unpaired t-test for normal distribution data, by Weltch's t-test for non-normal distribution data between DCI
and CONT goups. TLog transformed variables for non-normally distributed variables for female (Body mass, BMI, Total

fat mass, Total fat-free mass, AST, TG, Insulin, HOMA-IR, SBP) were used to analysis. *Total CSAs of 5 trunk
muscles : Sum of cross sectional areas of Rectus abdominis, Oblique muscles, Psoas, Quadratus lumborum,

Paraspinal muscles. $Back strength: DCIn=7, CONT: n=6. ”Leg extension power:DCIn=7, CONT n=6. TShuttle run
test: DCI n=7, CONT n=5.
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Table.3-3. The individual problem before dietary counseling intervention and

advices for the problem and improvement by nutritional intervention (male)
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Table.3-4. The individual problem before dietary counseling intervention and
advices for the problem and improvement by nutritional intervention (female)
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BIIRE, BMI, WIEIEICH T DCI & CONT & ORI EAEMAAR b, DCI THE
\Z8GE Lo, & CIMAESCAIBAE N CRiBERIZ A2 AAERIZ A oo 7o ns | IRIEIGE,
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HEE S D e R R B TR AR N R b7, F712, RAEIG 2135+ DCI Tl 28.143.6%
M5 27.3+3.4%, B CONT Tl 28.9+5.8%0> 5 28.5+5.7% (p=0.477) . 21 DCI Tl 29.3£5.8%
1B 27.846.1%, % CONT Tl 26.4+3.9%70° 5 27.7+3.8% & 72 V) (p=0.014), ZcF12 3 T DCI
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1% 36kg 725 39%kg ~, T M7 O FEMEREELIL 46 BID 58 A~ & R LT,
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BAMEENC S > T2,
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Fig.3-2. Change of body mass in DCI (dietary counseling intervention groups) and CONT

(control groups) over time. Closed circles represent change in body Mass for individual

value in DCI and CONT. Open circles represent mean with standard deviation for male or

median with interquartile range for female.

54



60 r CONT (male)

©))
o

Interaction
p=0.117

DCI (male)

%

N
o

[dd

Total fat mass (kg)
Total fat mass (kg)
N
(@)

20 20
Pre  Post Pre  Post
50 r DCl(female) 50 r CONT(female)
‘\‘ Interaction
p=0.049
40 F _40 |
—~ [ c)
- -~ 5
v ~
~ )]
2 .
g 30 .\. 530 L 'é‘
© S
= S
S ® e o
O —
SR =
10 10
Pre  Post Pre  Post

Fig.3-3. Change of total fat mass in DCI (dietary counseling intervention groups) and
CONT (control groups) over time. Closed circles represent change in total fat mass for

individual value in DCI and CONT. Open circles represent median with interquartile range.
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Fig.3-4. Change of % body fat in DCI (dietary counseling intervention groups) and CONT
(control groups) over time. Closed circles represent change in % body fat for individual

value in DCIl and CONT groups. Open circles represent mean with standard deviation
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Fig.3-5. Change of fat free mass in DCI (dietary counseling intervention groups) and
CONT (control groups) over time. Closed circles represent change in fat free mass for
individual value in DCI and CONT. Open circles represent mean with standard deviation

for male or median with interquartile range for female.
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Fig.3-6. Change of visceral fat area in DCI (dietary counseling intervention groups) and
CONT (control groups) over time. Closed circles represent change in visceral fat area for

individual value in DCI and CONT. Open circles represent mean with standard deviation.
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Fig.3-7. Change of HOMA-IR in DCI (dietary counseling intervention groups) and CONT

(control groups) over time. Closed circles represent change in HOMA-IR for individual

value in DCIl and CONT groups. Open circles represent median with interquartile range
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