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ABSTRACT

The relationship between environmental factors and water balance
during training of baseball, handball, soccer and American football
was analyzed. The environmental factor was assessed in terms of
WBGT (wet—-bulb globe temperature),

During physical training, a commercially available sports drink was
provided. The sweat rate and the amount of water intake were
significantly correlated with WBGT in each physical training. By
replenishing body fluid with water intake body weight was well
maintained irrespective of WBGT. Body weight loss was significantly
decreased with the increase of rehydration rate (fluid intake / sweat
loss).

The effect of free fluid intake on the rate of rehydration was

compared between sucking through a straw and drinking out of a
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cup during fencing training : the rate of rehydration was 59.3% with

cup and 36.6% with straw on averages.

These results indicate that both sweat loss and water intake during

exercise increase with WBGT, and that body weight loss is main-

tained at a fairly constant level during exercise with free water

intake. The results indicate that rate of rehydration is influenced by

the accessibility to fluid, along with the pattern of physical training

and the tools to provide fluid together with the knowledge on the

importance of fluid replacement to maintain work performance and

to prevent heat casualty.

B F

ZH— v (R v FE-N, Py
A=, TAUVAV 7y b F—IV) OBRBERE LK
il CRITR, MOkR, fERDR oBFRE
RETL 7. BEPHRA R -y F) v 7 2438 L
fo. FETRESUKERIZ WBGT @ ERIcfE0B4in
L. KSZ2ENRT 2 EickvEERDRR
WBGT & AHBABARA RS 18 - 2. BRERDE
BFITR & BOKED SRD KGR L DRI
A OHBEIRIR OGRS S h i,

7= VY SEEEC, R bo—TRKLE
G & ay PTRIKL BE ORI RMERE BT
5&, Zbo—fA7KIZ36.6% THABH, 29 THE
7kid 59.3% TRIETH D, KHyO¥G Ak b
BEBLETHD. Ino0ERNS, RTFREIK
JkEiZ WBGT @ _ERIcfEWIEd 245, (AER
DBEBEBEKKICBVT, BBUR—EIEh
5. IKOFREREIBETRE #EoHE, 50
BIKAEINOF|E, BT EOBEHICOVT
DOHERE, 125 CCHE BT B POKERICE

DEPTOVRHIC IO EEERIT L LRSS

fe.

#

[l

WA, RERE— VBEASPSRERE T ©F
HEshzIEMERY, SGREET TCOEHC
X9 AR (7o & LITKAR, BAT hL—=v7,
IKDFET) KB b TV 3,

EEBRETIcBY 3 2 K- viEEH, 5501
SRES I EFF O IMFERE AN 5 72
T, RS & L RS iR
BEEBITHFTMBEL 5. FTIC & BEBOEK
EBREHOE T 2B KU T, BEEET
RbbLAPEDERER B, Lizhi-T, EB
DI S BIE TR P ESRE N DIE T 205 <
i, XbHTEETH B"?, $1, HB
DOIKNEREE O LR AMHT 3 Z LR
IC DV TOREL LB KARBBDH A F 5
4 VESHEINTWA?M9 BubfEDFBh©
BEEES DK T AR < fovicid, EBhoRTE
CRE - KRR HE DV TRIFAT A &
DBEETH 5, '

TTIEE O, EBHcAX—Y FY) v &
KB Z S L 7B oK R I > W T DFEREH
B O, FEFICRRITRICRE - 7oK R
ShTEOT, 2F¥—v FIY v &ikEKEHES



LB 3K GEIADRE 3 T &E2HEL
72 &, Z OB ERDRT SO BEIK
BICEPHEL B EEME LN, KOOSR
I & YRS REEIS DR Y, EBdhoBiKEE
HELRLBAIELNELONAS.

Z I TAMRICBVWTIE, EFEEFHBICBVT
B D EHEE O EHET <> W THUKITE 2 I
L, EZORHL S kKB MK R ER S
FORTERDRICKI TR OLTHEL, £
NENDEE BT KA EIODVTRETL
r 2

[

1.1 BEARE

BRI BEPUKEER L T 5 KEE) %
WRELT, MERICHEREZREL T, HE
OBHEIRE L AERDVE, KRS XUOHTESE
FHEL.

A 1) BRZUKIC X 2KAERBOHE
FAERRRIRNVWCRT ABHOESTH Y, B
BREISHER 4BV 0 BOKFLETH B,
RIDOINV—=7 (G BRI TRTTELIHLV
DI N—TIopFte, $1bb, TAVAY Ty
b AR WKEKREHRR LIBEEZR—Y F Y
Y7 AR L RBAAT . FRBEEOY v

A—RB2EBOVL IFEICOIIHFHETH 54, [
—R¥OEHECTH Y, HRERLEICKELE
BHBLNBVWDTI 2D/ NV—FELTEDE &
i,

HE2) Aro—Ltay FickBAKEEOH

_

RFE7 = v v 7B (BF1648) 26HREL
T, HRRKOEEIZZ 74 XX VB R b o—
ZHOTHKT 2568 UITR o —#K) &&
PVDF vy 72T LTIy FIRTHRKT 25
& (LT ay 747K OKSMbEEREREL .

A 3) HERKE 00T EofEKick B

#

KEFHRER (BT64) 24RELT, HH
ok (PIFEHZKK) & 30 43 & icambiiic fok
3 2858 (CLFREIEKK) oW THEE L.

1. 2 AERAE

MECHBIR (1) FAR (EERIROKE
7), (2) fUKE, (3) #EEsH, (4) REER
B FCREE EXEE BREEB LU
WBGT) T& 5. Fi, FHiTREPKED 5K
R ERD 1.

1.2. 1 RTROME

MERIRICBOTHERERE Oy 180 T
FHEARAE L. FEHEF Y 7 VERET (A &

R1 FAENROEBMEE L HERE O S ER T

SEENFER G*| A% £ B (m) |#FE (k) |EH | #AEE G
Co 1| 14| 19.320.6 |177.246.6 | 72.1£8.3 | 6 | 1986 7t Ak
72982 V1115 | 19.040.5 | 177.945.1| 71.8+6.8 | 7 | 1988 7k
7w hiR—
| 15 | 19.0+1.0 |176.345.8 | 78.4+8.6 | 19 | 1989 | = #— ki
Im| 15 | 19.4+1.0 | 172.4+7.5| 60.0+7.1 1991 | A F— &k

g R | 15
| 14

20.9%+1.0 [174.4+4.9 | 64.6+7.5
20.84+1.0 [174.2£5.0 | 64.1+7.6

1992 | AR — ik
1992 | A F— ik

IV | 20

VA= Ayl

21.4x1.1 | 171.0£3.8 | 65.3%5.4

A R — iR}
1992 | A B —

NYEFER—-LV |V | 14

5

3

6
20.54+1.4 [171.0£5.3 | 64.3£6.8 5 1991

4

9

20.2+1.7 | 170.6£5.2 | 61.7%5.5

1993 | AR— YKk

FH4 v b ZHE— R Vol 16

G*. 7 n—7



D, UC-300, /2R 50g) 2R/, Rifiia
BT O E & PokED S THIT L 7.
FeitR = CHERIARE+ POKR —BERASE
FITRS, SRR EOREL T
FhEL 20T, B, K& 1kedb/b (g
/kgeh’) THoObLIK 1B, HdIyOF
FROBEHIC AV 250, BEROEEED
OHE R OARERE Z TOMRM & L.

1.2. 2 BRKEBOAE

MoKIZIETE OfRE (R E— v RED 2#E8E C
EDIHAHR b vERWTHHREEE, KA
ERRKBOE P VEROED SRKRERD .
BB, Az z2E£— v iEHIBAIR O Tl £ A
D2z oy b CKFHE) T, BRI VLTREL
WWHRHIL 78> - 1288, REORED 2 fSICiAM L
bRV IEENEN -, 1, REOR
FBIioWVWTHH— LB h-7chs, KEANBIE
& DRARTVIRIETHIA L 72,

1.2. 3 IREEEDOE

FEF OB REEI 2 Bl © 3 Wi, EEEH
k- TRZND Eick3i7-%, BRERE I 30
DNTEWRTEL, kKol E%E s - T
ZDHOREERE L L TRE%TT- 72

FZ BRI & IR o JI5E 3 August 5T
%, HEREEOHEIZIEROKE SHEEK6 1 ~
FORRBEH ARV, £, By 7L
4 5T WBGT H&ra 3 WBGT it (GLHE
TIL¥) 20FH L. WBGT 0BV FoRIC
Lo TRDI=,

(BATHNEH D 2554)
WBGT= 0.7 X (GERRE) + 0.2

X CGHEEREE) + 0.1 X (FZRRIRED

(BATHJERH 05 Wig5E

WBGT= 0.7 X (EEREEE) + 0.3

X (EERIERED

B, 5 OREGREOREREFE SHREK
THoTVWBAHE I TEBL .

2. % R

2. 1 BHHKICKBKIEBE

4BHS 7 V=750 T, RITREHKKED
SET KSR ERAE L, B, ¥
BRI D 1992 TH & 8 HicllE L 72 6 HRE
DEERAER L., RO TEICHEERDE, Hok
BEFRTRAAEH & O & EERE %
BRERE & bR L, £/, K EBITIZ WBGT
R LTz

ChoDOHlEM AR L OFEE) LERBE
iR (WBGT : SrEs A o) oBfR+=R
2 (EBY Rl 7 KEBDR OKRBLY
BRI EhENBARRE], AE1kgd/ich (g
/kg*h™) TiRLZ. RKEBLXURTRIIRE
HE (WBGT) tHELHBBEGRIED SIS
W, HRERDRICIEECHBERERRED SN
¥, REEEOZLE GRE BE—E0M
(201 £043g/kg «h™) Z/pR L7 CGR1T) 2B
).

KB iE, T oBRoMkE & FKITROMGRE

€

- 34

; } { % WBGT d30

426
OFEELR ]

ke [:Iﬁkfki . % i P

50 B RiTE

4 J18
; n=140[n=11][n=14 n=14|[n=14
28 30 31 1 T3 48

19924 7 B 8 A

K1 ¥FkgErokER DR, Pokia, Rifad
ERESEEE (WBGT)

54y b AR— VR Vol 16



BEADHEITOVWTRLALDDTH B, FiTEIC
9 2POKBERT OT, [HIFEROEFHRE
(T DBFER 0.924) HBFARICKT 2K EIE
DEEITEY, KoffaReE L, HERoBA&D
IKDEEERIT 92.4% TH - 7-.

B3, Hvh—ENYFE—VEREORE
I (WBGT) &IKERDR, JUKEB X UHF
BOMBRTH 5. TFHROBA LEHKIC, KRS
K URITRIGEREEEE (WBGT) SHESHEBR

12

0 TR
y=—113+0.33x o
_10F r=0.995 P<0.001
- ]
s
o | o HokE
< 6 aT® y=—3.49+0.34x
: - r=0.953 P<0.001

) ey 2.01+0.43g/kg - h™!
) ,":::.'»"'": __________ E---.Rﬂﬁé.gn ...... R R
0 .o,.'- 1 1 1 . . 3
10 14 18 22 26 30 34
WBGT (C)

"o, v=—0.499+0.924x
r=0.924 n=189

0 ; " - . . h L

i (kg)
TFERE: D WBGT L AERDVE, Uk,
HTREOMBZE (B &k 6HE (FBY

g5 —
OGRS SN 508, AEBDEIC A RS HBIRY
RidED oY, REREOZE & IIFFREL —
EOMHT, v H—T1F462+218¢g/kg+h"’
Thy, "V FFER-1LTIF693 = 1.01 g/kg *
h''Tdh-1.

Ih oD 2 EHIC> W TR ERE R T HK
B EFEFROMHBBFRER4 IR LI, ThEh

0 VoA -— y=—7.331+0.744x
r=0.618
[=]
16 ZEiT
- i ° o
D . 2 y=—7.483+0.583%
S 12k o¢ r=0.578
¥ to i kR
ey
w g}
| ¢ B * -
N C— SURMSIUUSRRRRNN . % . A— T i
° N S 4,62+ 2.18g/kg + h™!
[} 1 M 1 F 1
25 27 29 31
WBGT (C)
120 ¥ Fk—n y=—4.87+0.673x
| o r=0.75‘{4_ _
ok ° SEiT
B o
- 8F 2 a °o m
s _ B— R
w o g 49 6.93 +£1.01g/kg - h™!
. a
=
="1] 4t
£ Py fR7k Ak
& % ......
ok o y=—10.49+0.608x
------------ r=0.570
F eeee”
¥ . .. 1
18 19 2 21 22 23
WBGT (°C)
B3 #vh—, NvFE-LEEHD WBGT &

AERDR, POKE, FTROBYR

=2 EEPOFKE (V) LFEFR (1) OBRLAEBRSE

m H B = TERIfREK | DIk | BB & K B
TAZv b+ | ¥=-0.183+0.609% | 0.731 | 141 4.96 | Ak
7A7y b | ¥==0.3324+0.771% | 0.711 | 264 4.11 A K= ik}
B R ¥y=-0.499+0.924x | 0.925 | 189 2.01 AR = e
Yyh— y= 0.163+0.584x | 0.623 | 121 4.62 AR — gt
NYFR—= | ¥y=-0.131+0.350% | 0.570 | 120 6.39 2 K= e

FH v b AR vREE Vol 16

TAZY M ITAVAYT7w bR=20

*g/kgbE - h!



BEIHEBEBERSED SN, [EYREROERFRE
W OIKDFBREY v H —TRETED 584%
T, NYFER=NVTI35.0% TH- 7.
BEENEH OB P OPOKR & FH R OB
¥, BIUBREREAERDRER2 IRL
o, TAUA YTy b E-MIOVTIE, W
1) ICHELbDTH S, [BEURERKD SKOF
HRIIFTFERD 92.4% THREEZRL, ~Nv FR—
s 35.0% &RAEME AR L 7o, RERDER & K
W HIEL, 201g/kg-h'THY, "V FK—
Wit 6.93g/kg-h Th- 7.
CORITRE NI R L RERD RO
BERERZER S iR L. IO X ST, KM
ir .

5

. 3F : o
2 oy Hr— . é o

~ y=0.163+0.584x :

i) r=0.623 n=121  ° S

% |

&

P R—

r=0.570 n=120

0 1 2 3 4

2—0.08x

y=9.7
r=0.975 P<0.01

RERL R (g/kg » h7')

30 40 50 60 70 8 90 100
kR (%)

B5 KOG E RERDROBIR

y=—0.131+0.350x

DT I EWAER DRSNS 2 A OHEBERE%

(1% ofEkRFR) MED o,

2. 2 Rbo—&ayTICKBHRKEHEDLE
&

BYRET = vy v FEEENRE LT, #E
BRHC R 74 XX b R bo—Z2H0THKS
256 UUFX o =7 11 818, Krro
Fro 7239 LTay 7RTHRKT 28BS L
Tay 74K 39 BHEOMEICOVT, KO

_%@%ﬁﬁ?%l&ﬁ?%t

B6 0B b o~k FBA 2 » 78K

100 R Fo—fK
; y=—7.55+0.5Tx
r=0.774

- o
§ (-]

ZEiT

y=—4.30+0.31x
r=0.703

EEE R

0 i L PR i L i [ A L A 1 i ]
22 23 24 25 26 27 28 29
WBGT (C)
10r
% o
W ° & - a
s 4 f7 SM?}( ‘%?‘Fﬂ
8-°° r=0.327 n.s
0’ o
o . * - ok
- sf 2 e r=0.583 n.s
= ¢ T »
: S N
2 L a ¢
?ﬁ |_"“m. * .
B e TR, N a .
R S TR R
2 F m g 1 =0.459 n.s.
ﬂ i L i L i L i 1 i 1 A L P |
22 23 24 25 26 27 28 29
WBGT (°C)

B6 7=vyy/#ERO WBGT &{AERBLDRE, K
K& RFBOME —2 ro—ck 38Kk (E
B Lay, FAicksitk (FB) —
ns:BEERL

F4 v b 2 H— v EEE Vol. 16



3-
o °
y=0,144+0.593x _
r=0.800 n=131 oy THIK
—~— 2-
BO
=
iy .
% 0035 Bk
& EX _ .
1F Cog g 25 3=0.166+0.366x
* r=0.527 n=160
L) % .
0 i - ] 1 + . .
0 1 5 - .

B7 7=y S BEOK R
—HaIKAEED B —

FrOBRETRE (WBGT) tAHERBDE, fukEs
L UHTROBAFRERL .. EBO R b o -7k
T}, FEHREAERDRIEBREERE (WBGT)
EEBSHBBER (1% BXU 5% OERE)
DR 5N B HPOKREE B HBEBERIEED S
nigw, Ff, 39 FBRKEBOLTE, WThOD
HE b EESHBIBIR D S s, (KER
DRIBHEEOHINCE 180 R b o—fFKT
BEEINERICH D, T v THRKTRBDER AR
LTW3, |

g7 —
I 2 &M TOKRGIGRERT, RKERLE
FETFROMHBMBRERT R L. bR
KR ENENEESHBBRSED Sh, EEE
Ro[ERRENC X KA HHRER T v THAKD
59.3% T, R bo—#KHH366% THY, 39T
FATKDSZ b o =7k & D BEERDE L T & AUR
i,
2. 3 BHfkeE 0 HTEORKICE D HE
BFRFERTE 6 220RE LT, SR
BfkoH (LLFEBRKK) & 3045 & il
#cfiokd 2 H (LUFs&EIERK) Za%5E L Tiiok
BB IURTREEHA L. RIICIBAEH
Ol & EHEREAR L, 2 &M oV THE
L7, BRBERRE M ARICE D S hig v
BEEERTIE E BOK T 269.0 = 2.0 43, SEEIRK
KT 287.6 £ 0.5 43 THEATHIICHE B IS E 5D
bt £IT, FITR, WKREFERVRE
Hi{TWRfHp 7o b, (KE 1kg H7ch TRLI.
IhSOIHE THRNICHBEREZLRD SN/
DGFTRZFT, MORIEMEIC DV TIZSRMANH
TERRD SNLB D -z, FoKEELTHRHIRK A
T, Btk 3mEEvwl 4ETHy, KR
bEfl AR T BHEIC IR ZEY S0 -

R3I FERAER ORUKRMFIC X 2 HITE LHUKR

B il
B K REMZE SRR K
¥ I &/  (g/kg*h™) | 7.178+1.094 | P<0.01 | 9.134£0.935
# & B (g/keh™) [4.171+1.363 | ns. | 5.656+0.994
HERYE  (g/keh™?) [3.007£0.706 | n.s. |3.478%1.625
Ok /FETFR (%) 57.29+11.16 | ns. |62.78+14.24
RoAKE %  (E) 3~4 7
1 EKE  (ke/HD) 0.342+0.124 | ns.  [0.261+0.058
IR & (m?) 160+43 n.s. 18398
WBGT (°C) 28.3+1.6 n.s. 28.3+2.1
| BBINOK 23053 & I8k
ns. . FEMEEL

F4 v b AR—vEEE Vol 16



fz. L L, ROKEZBUKBEE TR L 72 1 Bk
KRBT, ARFIRRKIIC AR LI £, R
B O AR |EEZ R A, ZEED N
A el

3. 5 =

EELE, TAYAYT o b FE— B LUK
R OPUKEROFEREFE, O, HEICIRIT
BICRA-kaREHBIhTORVWTIE, 2
K= K ¥ 7 EKGEARHHA LA ks
W EPRIEBEERELD. £, 20
B 3AERDER T BOBEUKRICESEL ST
EEREL LD

VT, EHEFOKIFHEROTA F I 4 v FED
HEIXN TV AOH, B TORE TE
THCLbEELELONS., L ETOR
H, SEERBCLIGIE RELILEEION
%, FITRIGEREHRE O EBHRE OB AR Z
35, LCHEB (759 v F, KERE) OB
BEHE S, R G TR ERANE N &
DO TH B LEEET ILENDB. £
TIEHTAEREEE Z 58 L - IR BdES L LT, WBGT
(wet-bulb globe temperature ; {BER BEKIEE)
DSEOEFH D7 ORBFEE L LTRSS QT
W3, WBGT &LEEHOFKTRLHUKERE
L OBIREREI L 7o,

4FEE 5 7 v — FIc o\ CEEF A KSR
TERENRE (WBGT), RitR, SokEs X UkE
WOREFEE U EEEH T — 2B OIRE
ThA SEHES, BERE (WBGT) &®F
BB X UOPUKRICIE, ZhEnMHEBEIRRASED &
n a0, FEREDRHBIBERIED SNnidh -
7. E7, EBERE (WBGT) &RFBRB LUK
KEOHBBROERFERIEHEH I c LR
8 -7z,

BB B o0, A 1 kg H7c b OEERD

BRIGEBEHIC X D FIE - 1o, ORERDE

DEFFEH BRI T 5K HHBE S ICBIRT 5.
b, PUKRERETROMBRY SR IKD
m%%&%g%&%&mmﬁﬁﬂm@m%ﬁ%m
Sitfe, EHOREHIC X DK ENERILZD
&, HEFEEcksILBEZL NS, FERTH

C BEIFOOREEERISEVWC E (K4

BLI) &, FTREELETHEAR b VORES
FRICI OO TENTE S, i, MRE
UBFERF — s 3K RIcoWT, #FHE
BOVKEESHAHEBL TV LM ERL LN
5.

NY FR=VRH 9w h—T, F—L7L—
GEE 7 V=) DS ELDBRBICHRKBETEIV
DI ERPEETH S EEZ NS, FER
'DEVEETH B T & IMKRROITERLDITV,
Whw BBUKDIREADIEWT ETH Y, ko
Aok s hic T LTl 3,

saklricik Q0T &k LBaIic

AHcERES SN s LhL, RIFRC
A o EAEBDER b HHPUKE » &SfEZR L
7o, COFEDOHNRIL, FKF—LTHY, b
b EKDERROENF — A TH - oI, #
HIEKK & HEHBOKICIAMERS EZR IS - e EB X
oha, Ll, 1REOFRKER, #HPKkTR
[Efti#mR L, CIEICX U THERE H 8 O HEikEE
BEHWTVWELEEZI SN B,
BKBICRIZBTRT & LT, fREoks X URE
FROVWTOEZETI2HLENDZH, BIRD R
A= PR ERME L TRAPTOIRE GREOR
BEE 3 2 fEDEE) wF— AT &AL TY

3, BERCOVWTLE 74—V FEBTHI LD

2, —Eikavbto—Ld b5l LRNRETH -1
B, KEANBZ EICXDRAPTVIREEIR L
7.

Lichi=T, BHBKIRE TR FhfaRICE
2RETERE LT, HEEE RKES0ER

F4 v b AKX —vEE Vol. 16



BREVEEZ OGNS, BHENHKESETH
| oK 23T 5 BB LNEDT, VD
THHUKT & 2 HHRFKKDIRETHNIL, Biko
BEAEEICEEDBIENTESLLEEZIDLN
5.
EEHOPOKDERBE R I >V T AT
BZEND B0, KEREDVBEZEMCIEDEE
&k, MRINKRERIEST 2 EBTEEOT
AHiRREREIC bR EEZL SN BT, F7, K
BOHAFSA4 VEBPERINTVWED, ZOHM
EHEBHS &, KRR EITV D B
FHELET N, BHIK TR G OHEAR
HiERTE 3 LB N5,

4. £ &£ B

2 F — v HEGORERE & FTR, KR
(HEHK), FERDREZ 4EHL F— 2120
TEZE L. FTRLHOKRIR, BRERMERD
1 2T&» % WBGT O LEFICEVIEIMNY 545, K
SBT3 LTk FERDEIZ WBGT &
MBBAR A R & 18 - fe.

FIT R & HOKRD &3k 1K Rk R L E BT
Hic kv iy, HEPEREICX hPKRICENS
BEBAB. Fi, BOKREFERDEOMIZE
BOMBIBRIRD oh, BKELEFHE LI
Xy RER R BkE) ZEMCHLS e
T&5., Abo—#KkEDbay FHIKPIKSH
BREEETH D, KyOREGHE SEELYS
BTH 3,

FAKEHE e N S & 2 @igok ©id, BHEkK
XD bFEFBVEMEER L, 1ERKRIZH
Hfk& D bEETH D, BERICEE - 728K
BOFHBITOO TR EEZ St KOER
BOMEL S PIc T OLER LIRS &, EEHE
B, Tk EITV D AEAERET L
&, BHRZK TR ORI EHIIEENK T &
BEEZONS. JHARKFORE O L HEDIC

FH v b AR = YR Vol 16

BEMBEOFLICH BT & LRIRERLED B
fE&13 5%,

O

AROHEEE, Z< OPBREOEX DI
L5bDTHB. i, KK CMERREK
), AR GREEEZERY) 15 5 Uik
I CRIRTLRS) Wi AGEEBL L
fo. TTREBLTESHVWALET.

X #®

1) Candas, V., Libert, ]J. P, Brandenberger, G,
Sagot, J. C, Amoros, C, Kahn, J. M. ; Hy-
dration during exercise, Effect on thermal
and cardiovascular adjustments, Fur. J. Appl
Physiol., 55, 113-122 (1986)

2) Coyle, E. F, Montain, S. J. ; Benefits of
replacement with carbohydrate during ex-
ercise, Med. Sci. Sports Exerc., 24 (9) Supple-
ment, 5324 -s330 (1992)

3) Gisolfi, C. V., Duchman, S. M. ; Guidelines for
optimal replacement beverages for different
athletic events, Med. Sci. Sports Exercise, 24
(6), 679-687 (1992)

4) Greenleaf, ]J. E,, Castle, B. L. ; Exercise tem-
perature regulation in man during hypo-
hydration and hyperhydration, J. Appl. Phy-
siol., 30, 847-853 (1971)

5) IR &, fai— BARE=, &HAERR, AL
IEE; R — v iGBth o B RE VA A K 7y
7, BARKHEHS2 199D

6) Ladell, W. S. S. ; The effects of water and
salt intake upon the performance of men
working in hot and humid environments, /.
Physiol., 121, 11-46 (1955)

7) Maughan, R. J., Noakes, T. D. ; Fluid replace-
ment and exercise stress, Sports Medicine, 12
(1), 16-31 (1991)

8) Millard—Stafford, M. ; Fluid replacement
during exercise in the heat—review and
recomendations, Sports Medicine, 13 (4), 223
-233 (1992)

9) Morimoto, T.; Thermoregulation and body
fluids : Role of blood volume and central
venous pressure, Jpn. J. Physiol., 40, 165-179
(1990)

10) FARR, =ARH 68 8 LEs_ T



—=100=

s, WARURIME ; FeITRE DK SHEEN & (Rl
oz b, HASEE 18, 31-39 (198D

1) FRARF ; RSB EEN YT v R, BRZA -
vEF, 4 (10), 1097-1103 (1987

12) Nadel, E. R, Forty, S. M., Wenger, C. B. ;
Effect of hydration state on circulatory and
thermal regulations, J. Appl. Physiol, 49, T15
=721 (1980)

13) thik—, A B, FHHEWH, MRERE HAR
A EHEEO BREEEFE & RERE OPGR—
759 FORBEREOBE, S, BIKRA K-y
B, 8 (1), 41-45 (199D

14) hHHE— FA W, FARF]  EFEE)RE B
BREEOIERE & R BYEEE O gL, (KJiRE, 39, 120
- 125 (1990) :

15) hHd—, FA& B, MAEHE, KARF]; 72
h 7y bR — VTR R DR LK EIE O
NiE,  EERA R —vEE, 10 (8), 973-917

- 16)

1D

18)

19)

(1993

thH-ak—13 D ; BARDBREGEE & EE)RF o ok
B« T RICPET 2 HEHA, Wik 4 FEEBAK
Bz £-vE - HEHFRHRSE, Novll =z
R — BB I B BPREREH TR I B 2 R
—5 28 (199D

thifak—, JFHEEWR, FHA B, MAGE HE
B ; B RO RT R LK EIERICRIFTRES
i (WBGT) D, KR, 43 (4), 283
-289 (1990

Pitts, G. C., Johnson, R. E., Consolazio, F. C. ;
Work in the heat as affected by intake of
water, salt and glucose, Amer. J Physiol,
142, 253-259 (1944)

IHE_, WREE, % &, =K@|EE O
ez, BRI, VNIFIK, HARF ; Rkl
BkaokRmEnE, AESEE 19 (1), 45-
51 (1982)

FH4 v b 2 E—vEE Vol. 16



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

