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65 ki 164 32 89" 4 37 2
(19.5) (54.3) (2.4) (22.6) (1.2)
EHEES 3 0 0 0 1 2
B 65 R L 60 19" 19 3 15 4
(31.7) (31.7) (5.0) (25.0) (6.7)
58 65 ki 107 17 55* 3 30 2
(15.9) (51.4) (2.8) (28.0) (1.9)
wHmOZE 1 0 0 0 1 2
7 65 LE 30 7 12 1 8 2
(23.3) (40.0) (3.3) (26.7) (6.7)
T 65wk 57 15 34 1 7 0
(26.3) (59.6) (1.8) (12.3) (0)

" p<0.05
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&R BHSIRLATRER
(BEXEM, BHENEHEIRR, £EHIUREIR)

BRIEIE EERE E1p= te=
(%) (%)
MR 5 170 66.1
£y 87 33.9
FHR 65 MR 164 63.8 7] Z5(3)
65 MLl E 90 35.0
BE #& BMI(BEHEE) 25%3K 5% 193 75.1 R[E)Z(5)
25%LL 59 23.0
BEEERCUTERORENDD - BL ~ HOROBE 128 49.8
(%%2186% - HL614) HELN 59 22.9 XA
AN 38 14.8 _HRIOFER
BEIE: 58% —  SHROTVNA 17 6.6
IR SR B 19 7.4
EnENn 10 3.9
S 2 0.8
BRA BB R 68 26.5
GBS 67 26.1
HEEIE: 1204 ‘{ & BEENET 64 24.9
HER 19 7.4
CEENE : 8% { SENBHNARB 7 2.7
SJENRZZ 1 0.4
BERENH3 SmE 65 25.3
Pty 8 « B RS - I 90 is &4 £1.6
i 10 3.9
BEARAZ RS 7 BERARTE 85 33.1 7[EZ5(22)
7 BRI E 150 58.4
:¢7i] BRERN 106 41.3 BO1Z(25)
RO 126 49.0
e IR 172 66.9 #REZ(17)
55 - @75 (CBRIE 68 26.5
BREEDEFTH. mEL3 226 87.9 #R[EZ(9)
BEEBHRN 21 8.2
BRI 2 —S#IENT 3 BHE3 167 65.0 7EZ(13)
BSRL 77 30.0
VEERICIBENY 27K D OB K-BF 164 82.0
ZR=YR>Y 20 100
1-2- 20k 16 8.0
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& 10 FHNIFEIFELEUTEOLLR

ZEMIFRIIE EZEHEE BRE
EIZEIEE

% (%) % (%)

B 64(38.3) 103(61.7)
ns

pegis 26(29.9) 61(70.1)

65 ki 54(32.9) 110(67.1)
ns

65 B E 36(40.0) 54(60.0)

BMI 25%3%i% 67(34.7) 126(65.3)
ns

BMI 25%I 23(37.7) 38(62.3)

FRARASR 7 BFRERIE 22(26.2) 62(73.8)
ES

REBRAFRT 7 BRI & 62(41.3) 88(58.7)

BEEIRD 34(32.4) 71(67.6)
ns

BBz ERFIR0 46(36.5) 80(63.5)

Te(ETZIES (R TLE) 21(30.9) 47(69.1)
ns

Je(ETEENDRN 62(36.3) 109(63.7)

BH#HERIES 82(36.4) 143(63.6)
ES

BEHSEZIESRU 5(23.8) 16(76.2)

SRR IKIBH 2 — T 63(38.7) 103(61.3)
ns

SR RIRIE 2 — FHRIEER 23(29.9) 54(70.1)

VR OBREK 57(35.2) 105(64.8)
ns

VRO RR—Y KUY 3(15.0) 17(85.0)

p<0.05
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K11 BE (I1E) BMFECERE (IE+IE) BHEEOLER

EEHRIEEEE BERRE PEE+EERNE BRE
BB (&8 (%) % (%) % (%)
Bt (167) 64(38.3) 23(13.8) 80(47.9)
7tk (87) 26(29.9) 13(14.9) 48(55.2) "
65 mEki (164) 54(32.9) 17(10.4) 93(56.7)
%
65w £ (90) 36(40.0) 19(21.1) 35(38.9)
BMI 25%3i# (193) 67(34.7) 27(14.0) 99(51.3)
BMI 25%BlE (61) 23(37.7) 9(14.8) 29(47.5) "
BEARBFRS 7 BRI (84) 22(26.2) 9(10.7) 53(63.1)
%
BEARBS R 7 BRI (150) 62(41.3) 24(16.0) 64(42.6)
BEEET (105) 34(32.4) 16(15.2) 55(32.4)
BEERREDL (126) 46(36.5) 18(14.3) 62(49.2) "
TeEZRES (o TLz] (68) 21(30.9) 10(14.7) 37(54.4)
FelEZRBDRN (171) 62(36.3) 24(14.0) 85(49.7) "
SHAR%ES (225) 82(36.4) 33(14.7) 110(48.9)
SHAREESRL (21) 5(23.8) 2(9.5) 14(66.6) "
BAEBSIRIZ T X — 1B (166) 63(37.9) 23(13.9) 80(48.2)
BARBSIRIG 2 —THRIBER (77) 23(29.9) 10(12.9) 44(57.2) "
VEERIDBRLK (162) 57(35.2) 29(17.9) 76(46.9)
%
VEZERIDZR—YRU>Y (20) 3(15.0) 1( 5.0) 16(80.0)

p<0.05
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® 12 BPEREERCSVWTOZEOSATIYIDI

B EXP(B)®D 95%
AV LL) RERE wald BHHEE (FEREXR Exp(B) EHXE
LR TR
HEAR -0.648 0.287 5.113 1 0.024 0.523 0.298  0.917
7 BSRERE
X 0.003 0.318 0.000 1 0.993  1.003
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EIE7HLE

B AR 7 B s R i

0% 20% 40% 60% 80% 100%
BEHRNOEE OXRSNIFEE

12 IEIREFRE OFHNIFRIHEE ZHMBIEE DL
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BHARZESRL

82 143

BHAR%ES

0% 20% 40% 60% 80% 100%
EEHNEE OFHNIEEE

E 13 SEERRROEHIFEFE L EHNEEEOLLR
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F4E BHSPRET U AREAEERICR T 5 BEEEE OFIERE RS

I. Hx

HIERIRRE(LIC & & 72 O A~ ORET, NSO RS RMBEL 2> TRy, B
B L OB REE~OEBOLR LT, 2B L OBEE Y AT LRE~OORMNY 72
ELFRINTHD V. BAEICEIT S EB(EOREL LT, #ifikic L 2B 0EiRb
REVNHITOND. FHALOLEN DR VHEARD 15 #iS TOFEEHTIRMZEIZB W T
I%, 100 T 1.160c TEF L TE728, 20 10 £ TiX 0.32c LH L, EOBETE,
HEARBIVCEEROEMAHESN TS 2. ZRICE RWVITE T, BVWEIC X
HRAMEERCCRTHIIAME L TR Y ¥, FEKEICKT 2BHEOFTHE O
HESNTHE Y. BESHTYH, HEEORPERCEFNEERET L L HICRY
VY HMSETIE, AT ANTORPEFRCEFANEFERE SN, TOZ L ILEEBREIC
LOFNTHD. AROBEREEOFERIIFE . B LS, SFAFEIT 2000 F
61.1 M5 2015 D 66.4 RICEL TW2E V. Fi-, BEEEHIHT HEPET
RWIL, BHAKEENTBFHIETFHFENT 7 ey =y b &L TERZEM L TV 2523,
o> 5 @351 T O TBHR R & FREONE I /2> T D Y.

TCITEAR D 7 1E, EEOBHISRSGEER BT 2 RRRE RSO RS, P
ENEFICBOVTHEL, (FETOKDHEEDL, BEEICHE L REEhE TR,
WIAEZEFOFHFELSBRENZ N EEZHALNIL TS, 202 LiE, BENEER
X, IEC & bR WE IO SIRIRE ISR D BEERICBTEREO RN E E L
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LHRIBLTWS., L<IZ, BARDEEICBNT, SFiEEIC SO DT 2 EE
VIHERAERCH D O R TE AT ZAPITERHENRIE LT WEIRZIR O (FEEREE
ThAaED Y, EEFORPIETFTHAEICHONT, BRI RIEEREAKTHLLLEX

.

ARHFFED BRIE, EEROBEET T X BIEERICB T L Ml R IEEE OFIR
FEISUS 2 A L, BAPIEDERRIEIZOWTEHET 2 & & & IZ BB R B E T R 2 1%

MBI LThS.

. F5it

A. HEBRE

R 13ITRTEBY, REOERE L, HERBIUCHR)IIRICEET L2EHERFE
T, BRI ARG L FIRBEEIESET 25 25 4, FHp 59.6+6.7 % (48~1T1
) Tholo., MREICKIT LEGORERBEEL, 5 E0D 45 FHE TV HIH
2 LW, EBRGETE LTz 3 WEATORSIZE T 2 g OFEH R L OB ERBRE

(CERITHA LN DT,
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5t O BMI 1%, ¥ 24.31+2.15 THY, KOKHKOEESGEFICADLN, 2KT

1% 20.41 725 28.58 DEGFHIZINE » TV -, {EERRICBIT AARE L, TEEHL TV

BEERZAWVCTL LS, 2EMMEEEOTICT Uy Y —HK, EXAR, B LiE

FEFERL TV

B. ZREFHR X O

EERHIMIL, 2013 4F 8 A TS 9 A LAIOERE® 3 BHIE, 418D 12 B

O EhE L 7~.

C. EBREATE L UEENE

RGN, FERB LU IR OB ICRE SN T 7 AT AN TH -

T EERAE, BHEESICHER L TOLIEAAERR LU F a8 020 0 181D

THY, 1EED B%LULIINTANTOEETH 7. £, (BEEESL, Bomso

AT D SIMLOFAEEN ETH o 72, (EERFRITTEY 3 FEfH] 29 77 £16 47, MHXTRITESE

TREE BIXOVWBGT 2B\ TH, 3 IO ZAORICB W TERIIL LN T-.

D. H|EEH

(D) Ny 2RSS OBREEHIE

AN ARER KON ORERIET, BAPEREER (WGBT-103, EET LX) %«

A U, BEKIREE, FRHRE, BEKEER XU WBGT %, 1EET 1 2R TEHl L 7.
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(2) KoFEEDORIE

EZEHR DK fifelE, 1EERMOIEEK THERIE COMTHEBMEE Lz, KoM
R, HONCOABLEY MR MG E 723K O EE X (EERIART & FEK
THRZICHEL, TOETRDIE.
(3) BREREI X 2RBITROHE

(REIL, VEEBAEATEEERTERDO 2 B, 250K EBOF+27L2ICRER-7-

%, RV 1KMOLEERLIREET, (KEHE/IETR 10g, A&D, HW-100KGL)|Z

l

IVEHEL, FEMIMEERLEOREEZELFRERVEL Lo, BETEIT, FEC
RERDBICEEPOKSHIEEEMEA L TR

VRS TEZORERE, (EEETEHKOMGERNICIT 7. SEREREL, BiE0
25°c 7D 26°c DENERE THEM L 7-.

Bik=%)1%, TRRDO X, EEMMEEKICHT HHMFETE (g, FEBDOE+
Kot s) OFEG THRE L.

sk 2 = (R E R &+ Kot &)/ 1EERTIAE x100/1000

IRMREERIT, TEERFOKS G E L RITE)NHRDT.

IR RIAG 3R (%) = K S fifia B (g) /R 1T & (g)x 100
(@) DEBEORIER X O AEERE OB H

TEER oL, Bkt LI A £ U —25& (RS800sd, Polar) & Fi\V  CrEfi a1 Z il

EL, SMIEfE Y 7 F =7 (Protrainerd, Polar) % V7=, FHGTEIVEZERE 1L
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American Heart Association, Committee on Exercise ¥ (& & 250 HHEE S b B
KBTS DAEEH O DA OEI G (%) & kD, (EEROEHEERL L.
(5) SRR DBIE

BERE R, BEREENEEFMC-610, 441 )% FW, TEEBHAERTICEIRL 25°C
MH 26°c DT ALSNOENTHIE LIz, £/, EERKTERZII N7 ANTHE L.
VEEB OBIRE & EERTOBRE D%, FREAEL L.
(6) 2o DESEIEOHERH

TR ORTEREN R L OWIE OTIE, 18R Z &2 3 [T &E A7 — 7' (PB43YDPP,
Horiba) # AW CTHAWERR L, Ebica 7 MESEEFGEE 0.1%(w/w), C-
121, Horiba) Z AWV T L7z, £72 20 3 B OERF R RE L RBEITEND,
FIFIC L oMIE I BAELHEERH L7,
() A¥BERDORIE

O¥BREOFEMIL, VAS(Visual Analogue Scale)iE%Z VY, &< DBES W& X%
0%, FEFIZ VBN H HEAE 100% L L, BEEE ) THEE L. HBROMAEL
Ve, fEEP 2B IOMEER TEELO G 4 BIEMR L. ks, 1EERmETO A
BROFEL, +olekoamiie s LIZBERICATY, (EEPIEIEER 1R ERE
L 72 AREE R CAR D MiAE 2 15 ZoMLAE L TRV IREE, (EEKRTEZ LR TRIOKS
Wifa % 15 ML E L Qe W REE TSR L 7-.

(8 fEEFIZRIT 2 REER LVORERE
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RERBUZ DWW T, 1EEERTOPER &, EEPICHEE LR OREUES 2 HiiF L,
HEMENTEDX Il UL, BIEEPICT N TORBRE TIIEET OPER

By RSy

E. ZBFIE

EBRATH, WHBE I LT R BER OFER - 45 22K BB OV TERNCHEE
ATz, &I, AKRGEBRIZOWTE, ATRICEZ L OFITE LR IMFEREET
STEFE, KRS HET o & fnm Le. £-ERY AL, a0 7 FENICEIR
EEL LR LI, E6IC, HEBREITITERBG 30 2ATICEIR 25~26°c DEEIC
AZELTH DV, EBRNEOHH L H0Kko e a2 1To721%, FaNlES X OWIE
MR OEEZ EM Lz, PR, (KE, BERE, DBROFINEZIT7-Z0
%, BIEMR L LT, MO AERRERER LV N, BICRFHAORZEEE L
&L, BEBREIL, RTSERIC T ANIEELBM L. fE¥ET, HBRE T 1ERE
JEOBIE & 3 BIOIFOREB ATV, 1EELT LRIFFIC, Bt ELO MR ORIEZ KT
L, "UANTHRIEELZRE LZ. £0%, =R 2576 26c DEEIZEEIL, i
KEFEREmMY, FERELZEM L%, +okoficz L Tbbol. E2H

EEE, Ny PR M OEBREZFEL, EBRAKT L.

F. Hatas
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WRE BT 2 2EDORET —Z 1%, FHBIUEFEERETRLEZ. £z, FRE
— 2%, WEBEICL D EERMNAZ DR S0, BARMY7-0 CRLEZ. ~Y
ASEREBREEIRLEE & NHREREGIRE IR T 2 ZORIEIL, SO0 t REZHW-. &
7z, 3 AR CORIEMEDLENZIL, —hlES s ITiEZ vz, SRIEHEHE M
OB D, ET Y OMBREE RO, FNENOFEKEL, GRE 5%

K & L7=.

G. mENERE
COEBRICYE - TR, HOUOREMEEE S OERREEABERS - Pk 25

FEE 119 B EED & & BT, AHBEEITH L THo7einl & B 57~ ETFEML

A NT RRREEEERF DIREIREE

EIRONT ZNVEERCE T 2 %) WBGT 13 28.96+1.09c TH VY, FHFERIEE
1% 34.38%2.51c Tholz. Fiz, TORRRTONY ZSERIZIST 5 FHE) WBGT 13

28.84+1.93c, VHFEKIEEIL 33.18 £3.12c TH Y, WMBAIEME b, N7 ANBH

BICE o 72(p<0.05).
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B. EHEBBERE TR 50 RREEVEZER O IR RIS

£ 141250 T, BRI TSR 50 ZEERF O LIEL, ABRRIMEERE,

2
5
:
i

, HEEITRE R, (KE, 0B, AKowiesE, BAE, FREFEIC
DOWTRLTWD. EEROLIAENT, F% 108.3+5.6 /5 TH Y, FlzBE L
ToRRRTROMESERREE 1T, W) 49.3+2.5% Th o7z,

BT - 0 O ERDBIL, T 425+ 161ghr Tho7-. BEARRRIY 720 ok
affa L, ¥ 236.5+162.4g/hr Tho7o. (KEBDEICKOMRELINZ TEHEMN
SNT-RBITEITHEMEFR Y720 T 668.7+179.5g/hr TH 1, FITIC X 5 BENALHFREY
720 O ERENL 545+ 34Tmg/hr THo 72, FTAEER THEFOBIARIL, 2.15+
0.72% CTdH >72(0.92~3.51%). 1EEIC X DYV OFEIRO FHEIE, 0.27+
0.1cc/hr Th o7z, 1EEFORFRY 7=V KD HIEEIC OV TIE, 236.5262.4g/hr ThH
o7, BBRE, TEERT0.4012.0%, 1EFEMKTHE 56.00017.93 % ThH Y, 1EERE
IZE HRVEEICHE K L7 (p<0.05).

EHIZBERE T U AEERRIC 1T 2 BEEEE OFE L IFE Y72 OfFEITE
14), FR%7-0 OF RS EAE 15), KomiaE0X 16), D@ 17), Bk
(X 18) BLUBEHIY 720 OFEIR EF 20X 19 0% E R L.

Flih & R 72 VIR BT RO, AEAREOHBREENED b, FEEE
272 1F ERITENE D> 72(p<0.05).  F 7= Ffn & BRI Y 72 0 SR EH & O
21k, AERIEOHBEBEZENTRD 51(p<0.05), FHSEEnc2 513 RO LS
ENRKED o7, Flin Ll AR Y 72 0 IE0BRKREORICEWTYH, ARZRIEOHE
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BRI 5 3U(p<0.05), FlN @l 51 Z EEOBEEN ST EFln
B KON A B e EOFEBIBIFR 2GR0 5 41(p<0.05), FHin)d @il /e 51% E WK
BR@mMN-oT.
B 17 1%, BB T U AEERNCB I D REMEE OFm &, FEKTES
L AVEEBIAERT & O DIBROZE (L&) OB AR Lz, ik & 0 BROZEOMICIT
B R AOHBERRN 7 6 1 (p<0.05), (272212 ENBROELEN DI Tz,
—75, HEfin L AERTEOTERERE O BIRR, B X O¥ER KSR EORICR VT, HHEE
BAGRANGRO DR M o7, Lo LR b &Rlin & BERBRE DR CIT, FERIEDHEEM
£2(Y=1.33x-46.86, r=0.714, p<0.05, Y: {E¥£[E, x F#p) BB OOz, £, BER
BRI & AT ROIEBN IR AL, Ko fifa s, BiKE, iFHESHE KRS X OEIRE EF &0/
(CITFRBERIERITFR D BT o728, BERBRIE L NBROBLEIZIE, AERADH

BIBAHR TR HAL(p<0.05), RERAENRVIELE, ABRKOMERN DT

A. ERNBEB L OEERE
KRBT HARBEOBERREITIT Vv 18, EXRy, B, l8FTH 5,
RS @SR ERG IR OHE Y 2 LT, T OERECIIELROMEEIC LS WBGT

BN A DR IEMEIL 0c THDH7D, FRAMEERSELERRETIER,
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AWFZETIE, £ 1B ITRT L O, B -3 VO T A TERPEMS . R

DET & BRRTHEM L2, SFERICET 2 0%E OFH, (EERFS L OMxRIEE

BREE, NUANRREREICIERDPBO N0 -T2720, 3 ABOEIEFRE IS DT

—ZIIFE O THE L.

N ZANNZEIT DI WBGT 1 L OESHRZERIBE X, 29.0+1.1°c (27.4~30.1°c)F

F1N84.4+25¢(31.4~37.5Cc)Tho7-. L<IZ, BAX ML ROFMERTE IFEHT

b2 WBGT 1%, BRIEED L O mPhRERBFROEEDEE, BPIERIEDGRIEN &

WERBE IR 26°c ThH D72, KRFEIZEIT 5T ANEREIL, BHIERE O fER

HEREWERE TH L ZEDRPLNERoTo £, ZOFERN 8 HTHNDL 9 A RAIZ

SEftE S o3, [\ UBREL THERVIA U O BATHA O IR 22 B BUEL 23 72 S T 7 ip

TIE, BVEREDOREBRMEN S BICEED LIESND. £/, RN FEf S o

Wl

¥ ANTZETAEER DS FLEA) R AT CROBAIC X 2 IREFRE 23 TRE 2R sk Th o 728, BN

=]

B, AN TRV = — LT 2T, BH0O WBAT 135S 39.0: |75
THILEREL TS, ZOZ LG, +RRBKPITARNWIA TDE=— /by
ANIZBIT D RBIEER, BHETHAREZLVEELRITINVERLRNEEIOLND.

KIFFRIZIT 2T ARNEEONENL, TEFHETH LU0 FIFIE D12 0 HIEED
THY, LA B EH SN ABRAEEIRE LY 49.3+25% EBREREETH-
AL VT, BEHORRTICEIT 2 BHIEEERIEEICR VT, MRrEERE IS
B I L Ch el E CEEZ R L, ) T15+H72% TholcZ L& L. fl
ZIFEINCER T 2T ANTORIEER R E, FEBH CHET 2 L5 2B mE»O G
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i MRAE L CR UAEEZ T DBRICIE, Elind ~OBPESIE O fERIEN#E T = & IThF
WCEBOEEFITREE LRTNUERLRWEE R D.

N ARITE, BEHEBROT-OORBEFNRESNLTND. BEANT AN TOE
HIE TR RO, ZOREFEZFIAT 272887272 WBGT 3t RE L, E¥k
B L ERFMEERRENER & 72 5 BT ERIE O fERE~OFEEA RO N D . £/
RHFFEORBAOIEREERE WBGT29.0°c DfERAVET & 912, »T AREEIZKIT 5K
SRR, WAOERE, DBROBER SISOV TIL, (EEEDERICE D HEMOK

FEOENE NI LT, (FEORBEEITH) LEND S,

B. IR

AHRFEOXGE O BZIRIT 5 BERBREIL, 5F) D 45 FEM TH - 7-. Kashiwagi
B, BENFEICBWVTEERBREN DRV EEBRERE T EERIK DM
FaD DR K BAKRENENMEMIZH Y, £z, WRIRO X5 REEERE TIERE O BN
FHE TR ORI T 2 BBNELORENKRE N -T2 Z L EHALMIC LTV D.
K5 O BERBRIEILEEICOH L TVD 2 ED, (FEEDRSLBRELOREN
IR SOS BT DRIRREN B 2 b b.

RXAGE T, Flfn & BERBEICTIEERECHEBBERN A LNIZZ Lnb, B
BRBREORNEIZEZBELOBENRE NI ERHREIND. LrL, BERRFH

EFRRTBIVESEIRE, AKomifasR, BKE, ThiEoBRLkER L OSEE LR &80/
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HEBRAZ LN T, BERBEKOE SICLY TRS D BBELCIEEMHRN [
T 5 DA REMRILER O v Tz,

AREFRIZIB T, mlin D BEEFE IIFITENEMNT 523 0BREOHIZ X K
BOMET L, BKESIOEREEANKRE L b0, BHEREDHERENE L 8D
ZEBHLNERoT. ZOZENLIEICE b0 BEMREERE TICRBIT 2T RE
VEEREORIRFAGISIE OB HELR S5 . RN EfE S L 7-ReliL, IR A BE7
8 ATHMNG 9 A LAIOKHTH Y, MREITEHHNCEFBEL S TWD Z & 2 HER
ENhd. Lonl, MEEFFHEERIMISICEEL CTRY, AHOEIICLBREINDIE
BCh o7, MAERE TIEEORENTF IS 2 L BAEOREIT/hE e
EZbhb.

AW TIE, 1 Rf%E 720 ORIITEIZTY 668.7179.5g/hr TH VY ED K
WA BOMLEN RIS, L LR S, RIREFICB WO, 1YY 0K
e B2 FY) 236.5162.4g, MFITEITK T 2K MAGHRITFEY 36.2£7.8%ThHY,
BARESIE &2 TR T 2 I+ K e 0 MT N TR NI L 2R LTV D,

AWFZETIE, RRFEITIT@EE T AMEERORBEORY H LR U L5 I 1R
OREEAFRE LIz, 1R 500mL DL EA —FEICERT 52 & F# L. 207
W, WHEFFRIXZ EOICEEL, KoMEOHEEZ SO L ERNETHDH. RIFFEIC
BUWTIE, Flin & KGR F 723K ke EICHBARIRIZA LT, Sl BfRR <
Ko ENFRE Ch-o7-. L, K147 X512, F L RBTFEOMITIX
EEOHHBERRNA A b, H 10 3, SHRE TEHRFICRKIT 2 RITEIL, Hid L
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HE L Tk OmlnE TIID0n, miEEid 35 hE L RRETH- 722 L2 #

HELTWD., —J, BHIRICEWT, RBREOHMIIEERE CTholome, SR

HEEFEIZBVWTHRETENZ NPT EPRENTWD., TOERLE LT, MEwic e b

ROEITENEADT L2 L bEmEREEENGENZALTVL 19, HH0IE

BEEMLL TWD WAEENRZ X bND. L LR D, miiEEEFEEOK I OR S

& DOMEFFOFTREMEIC DWW TIE, 2 E TOHREIZ LT, EEm E L7y M2kt L

THhLET D WEDRRD AN TV D ARPFRORRICKIT 5, EmlnEEEREE

DRETEDEL S ELOERSVTL, SERBHNEZETDLELD. AP TIE, &ilE

ENEEHEORITEDN L SITHAAKRGWIE DL e 12720, BKSERES ootz 2 &

DL oT-. ZORER, K197 K918, SmicEE IMEEROMKIE RN

REL 25720, BPEOERMENEEDL Z ENTRIND.

Wyndham & 903, ZERE T ORIEERICEWT, FE 3%ICH 725 Bk THIED

SEAL, BHEAZRIE LT <R ZE2WMEL TWVD. AIFFEIZRW TR, Bk

D) 2.15+0.72% TH Y, ABEOTIIE, MAKFERN 3%EZBZH2EN DS LTFELT

B, BREREDERENEVMEETH L ZENHLMNE Rz, Fiz, X 18 TH

ORI ICEmEIZEMAENEGED Z Lnb, & UTHARKE~OFEENLETH

HEBERD.

M 17 1R & 918, Filis L ERIC L 2 ABROELORICIT A OFHBEIBER R0 &

e, BRFEERFER L NBROZEICHICHBEBRN Z 6T, i & RERREK

EORMICIIEBERMBEBBENALND Z D, BBROEBLEICBW T, BERER
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FEHELO LEFEROBEPRENEEBEZOND. LER-> T, BERBERLRE, Fin
ERIBFREIS S OBENE A A D I ENTE D EEZD. ML 0L, ElEICBITD
6 A1 AOATERFFIZI T 2K E DIBRZFRTZRER, iz & bwn, ok
TRVDERE & 72 5 OVBIRE L O OREZ MR L TWDH Z E2MEL TS, £z,
R IL S 201, BRI 2 @lind OKGREIC OV THE LSRR, MEC & a0k
DRERENBMER AR T2 EAHME L TS, S 61T, /MRS 20%, Mk & 6722
WHAREN ORISR T 58, ZIUIMERIROZENE, B, Bk, FERE, EAMER
I CEHEMBEE L, DBOE(L, MROSWEORD & RETAEN, ORI L
DIERD S B s EMEINTWD. U EDZ &b, RBFFEICEKIT 25 0RO

Zh, MEICE BRI BLOEENEZ bND. ERROBRETIE, F@x L brblin
EHIO B EAFEICRIT 2EEHE O DBRICOWVTREN TV, $ARL 23, EHE
BREE TRAEERFC T 2 D1gRIT, Bl 2 L ThElnE CREZ R Z L 2R
ELTWD. ZRbLOFRERND, ERERIEEEFEICENT, EHOSBRE T COR
VRN R 7 2 BRI, IREBIFR Ol & & b ISR ifa OB E 2 Bikric £ <
TOMERDLEZADL. BEANTIE, AKBIFEORK 14 TR L7zl & iR ITEOFERE
BIERMN D, 45 3D BENEFEE DR Y 72 0 ORITED 400 g (12X L 70 O BREEEE
TIL800g L72%. LIzhioT, mlmEENEREEILPESE DK 2 FOKD MG Z Bk
AT O MER DD,

F72R 15 1R L2 K D1Z, Fllis & T P B IHEE B O BITITIE M BIBR
b, EHEPRE TREERCIBVT, BRBENLFEETIIETNOOESBRENS
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W EDHERI S Te. FRE OIL, BATIFIE WIZRBWT, N AFIERENRFEFICHL T
B~ ANTEERE OB OFEEICOWT T U7 — FE LSRR, K 7 BI055
PKTHY, WIBINRAR—=Y R 7 THHZ ExHE L. AGEHEICHLTY,
AREBRI LB FE S L CO O EOEIZ R U722, T X TOMREDFEIKE
BIR U7, 85K 5 90, BEMRE T RIEERICRT 2 IREIT PEN R E R L OtE 0B L
BiE, EHEICHEB L TPERE RSV LEAHLNIC L. Nose b 2%, S8R
BETICRENTTFF T ) ULARENEWEISMRIMNEER KL O RIZ LV BKIZZRY,
BHEZRIE LT KR EHREL TS, —RICIRIE S LTV D RFEHIZ 500mL A
K=Y RY 7 ICE&ENHESEIE, #1500 0°5 700mg THHA, AFEICKITHE
W2 BRI T EEERICR T 5 1B Y- O EEHTEEIL, HAZTIREVLO
DIFH) 545+34Tmg Th Y, 500mL ZAFE—> R > 7K 1 Ky OHESBICHY L7-.
L72loT, PRAXIE E LT, KofifaEOEE T TR, BT CHRALZES %M
FTEDAR=Y R I DX RIESZE TR 2 BEINERT 5 X9, fifed
LEELOREOIEE G E AT ZEARBHE THEE MM R ERNEETH D &

EXD.

V. £&¥

AWFZED BENE, EROBIZET T X BAEERFZ T 5 Sl O REEFE OFR
FREAS L A2 T, BVFIEDRERIEIZ SOV TRl 2 & & & IZEARAY 2R BRI o 3R 2 Mt
TH5ZLTHD. WBGTIE, 27.4 7005 30.1c Tho7-. FITER L UHEEITHE S E
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SBlE, 668.7179.5 g/hr 35 X 1 545+ 347 mg/hr, R FH8I3 0.27+0.1c, 7K
SR EIT 236.5+62.4g/hr, KR 2.15+£0.72%, EEK THO OBEIT 56.0*
17.9%IZ3Z L7z, Flin & 3ITE, PKE, KR EFERS IOVTFHESEEEOMICITE
OAEREBETR, Ffin & DBKOZLORIZIZA OMBEBERFE b,

BN ZMEERCIBW T, SO RENEET IIRITESEM L2, DB
DINENWTZDKRGRFEPMET L, BIAKELSLI KB EFENKRE R0, BHERIEDfE
BIENRE L Rofe. ZORRND, L<IT, BEBEEEEICHLTL, BT R HE

ERFH D 2 B TR DT DI OIRENRBETH D Z LA LN E o Tz.
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X =%

R 13 HRASLURBREBEFROERRIZ

H. A. % 29.8.2014 1.9.2014 3.9.2014
(e HER FHER) 1R eSS
(T HT) 1= FREIRT FREIRT
A (N) 10 8 7
Fiin (%) 57.6+6.9 61.0+ 8.1 60.9+4.5
FREARER () 31.5+10.1 36.9+£12.3 37.0+6.9
(NN TESD TEF RS TESD
(ST 3:36+0:25 3:24+0:6 3:30+0:4
(K58 : 93)
EZERE (%) 49.5+3.2 49.1+1.4 49.2+3.1
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& 14 BEHERRIE N \DARIERERE ORI IG

HEIEE B+ IR ERE
FHEEE (1B/9) 108.3+5.6
FEXTEESREE (%) 49.3+2.5
&R = (g/hr) 425+161
EZRIDAE (k) 70.51+8.77
EZBOAKE (kg) 69.02+8.78
HERLV 2/ 18R (g/hr) 425+161
Knwaka=E (g/hr) 236+62.4
#wHFT= (g/hr) 668+179.5
HETHIEDIER=E (mg/hr) 545+347
TEZERR TROARKE (%) 2.15+0.72
R (BfRR) E5F= (°C/hr) 0.27£0.10
gk 1| (%) 0.4+2.0
%R (%) 56.0+17.9
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BRRETE (g/hr)
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4.00
y = 0.0662x - 1.7974

350 | (r=0.616, p<0.05) ¢
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bE MfE

AWFFENZINT, NT ZAFEERENEFE IR T 2 BRI R BFE TR 4 it 2
T2, BEREEIC L TT v — MRER D NCEMBBRE T 7 A NEEERO
FIRFRETSOCOBE A EMRL, TOZ ERHALMNITR ST,

1. N AREEREEFEEIL, EFOICERATELREL T2 0b6T, B
TIHBFEREICR SN TV RWENL S FE L. (EERMO KR MfEE X, 1FETF,
VR ITHANZ L FEL, BECHBICOVWTEEE T 2 LEMNH LT -7
2. BVESEEORBR E LC, MEIRFFRE 7 BERIRM, SAROXRENREN, 72, BE
ERF ORI OEEIL, WO LB ERVEBELAKD 8FZ EDIZZ LR ENHALMNIT
Iholo. Eio, 65 mAMICHTEEREENZ IFEL BHORMERIEL T RN
EWBESNDG—FHT, 656 Ml EOREEFEHITTEDIERDOEITICR SV TV
W2 E BRI, SRS DICHRFNLETHS. HEAFEOF TR, 457 REIRRR R
DHERFEDOEFERER LTV, (EEROKDGHIEHIEOLER L, HE L EROLEEN
B O IT o T

3. BHIZBBRE T O T ZRIEEERICHIT 2 EmEEEES L, BTEBL T
HFIEHEEEDZ L, DBROBERTIZE VKRDHEHRENED L, ZNPBKEE S
LU, FEEFRP/RELSRY, BPERIECHBEN LV m<R5 2 RSN
EEEENEE L, BREEESICHEL T, BENEL Y, BELEKD EEY
DIfFE DT, KoMt DEEBEZZ T OLEENHA LR T
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FWFFEDOFERN G, VEER ORI & R OR+55 S X0, o a2 & A TR a0

TRE, BENEEEOARL LUREED, BPERIEOCHRIEET D2 LXH LN

o7 Fi2, BEREICRBT 2 0EROIKTE, EFEOFERICHEL /- A REEDE

WBARERIEICH BT 5 Z L bAL NI R o7z, ZTRODORRND, ~NU ARG RE

TEFE TR D BVPIETRIRRIE, SEIRC T BH R R SE — A 22 BAE (AR 5 IEHE 70 A1k

RBEFIFEROAF L & HIZ, WEEE OFH, FRCEERE, BiFk LUREES, #Ex

ORBUCHI L= TR OMN P EETHL LB HND.
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Summary

The global warming has the big influence on health and the society. In Japan,
increasing of heat disorder in summer was predicted due to the summer high
temperature. Particularly, the average age of agriculturalists reached 66.4 years old
in 2015, and increase in heat disorder by the aging was concerned about. In the
meantime, expectations for the farm products cultivation in greenhouse had
increased recently in Japanese agriculture, since it can utilize a high technique and
also does not depend on the weather. On the other hand, the preventive measures
against heat disorder to agriculturalists in Ministry of Agriculture and Fisheries
was behind compared with preventive measures of other industries. The cause of
this delay is thought to be lower recognition of the preventive measured against heat
disorder, and also the difficulty of organized measured for a personal management
farmhouse.

In this study, to clarify the actual situation and a factor of the risk of the heat
disorder in the agricultural workers at the house cultivation farming in the indoor
environment of high temperature and humidity, the surveys as follows were
conducted. Furthermore, in the field of house cultivation farming, the survey
conducted the experiment about the temperature control reaction and evaluated the
risk of the heat stroke disorder of the elderly agricultural workers. The result of
survey showed that self-assessments completed by the participants described 30% workers
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with a history of heat disorders, 50.0% with no history of heat disorders, and 20.2% who did not

understand the symptoms of heat disorders. However, many workers also appeared to have

actually developed heat disorders among those who thought they did not have a history of heat

disorders and among those who did not have an appropriate understanding of the symptoms. In

addition, since 80.0% participants who did not understand the symptoms of heat disorders

appeared to have actually developed heat disorders, the result also revealed the lack of appropriate

knowledge of heat disorder in the participants.

In the survey of analyzing lifestyle and eating habits of workers at the house

cultivation farming, the result showed that in significantly many participants who had

a history of heat disorders in moderate and severe symptoms had the sleep within seven

hours in lifestyle habits and who did not take breakfasts in eating habits. In addition, it

showed that 20.0% these participants did not take water before work and also 80.0% of

them took tea and water which are salt-free drinks. These results clarified that daily

physical condition management including adequate sleep, contents of meals and

hydration just before work were essentials for the preventive measures against heat

disorder. Particularly, the elderly agricultural workers were at high risk of

developing heart disorder. The results described that their sweat rate, dehydration

rate and elevation of body temperature were high because the rehydration rate was

low without feeling thirst with aging at the house cultivation work in summer.

Therefore, to prevent heat disorders especially in the elderly workers at the house
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cultivation farming, it is necessary instruct to sufficient supplementation of the

rehydration including salt.

In the preventive measures against heat disorder for the agricultural workers at

the house cultivation farming, the results of these surveys revealed that a

dissemination of proper understanding to the concept and latest information of heat disorders

represent an essential first step. And, it also clarified that considering of personal condition

including physical, workplace state and dietary habit is necessarily for the

preventive measures.
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