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Ice slurry ingestion during break times attenuates the increase of core temperature in a

simulation of physical demand of match-play tennis in the heat
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Abstract

This investigation assessed the effect of ice slurry ingestion compared to that of cold water ingestion during
break times on thermal strain and perception in simulated match-play tennis in the heat. Seven male
recreational athletes (age = 22 + 2 yr, height = 1.72 £ 0.08 m, Body mass = 64.8 + 6.8 kg) performed two trials
in a climate chamber, each time completing 4 sets of simulated match-play. During International Tennis
Federation-mandated breaks (90-s between odd-numbered games; 120-s between sets), either ice slurry or
cold water were ingested. The rectal temperature, forehead skin temperature, heart rate, rating of thermal
comfort and total sweat loss were measured. The change in rectal temperature in the ice slurry trial was
significantly lower than that in the cold water trial by game 3 of set 3 (p = 0.02). These differences in Arectal
temperature persisted throughout the remainder of the "match” (p < 0.05). Forehead skin temperature, heart
rate and rating of thermal comfort were significantly lower in the ice slurry trial than in the cold water trial by the
second half of the experiment (p < 0.05). Total sweat loss in ice slurry trial is significantly lower than cold water
trial (p = 0.002). These results suggested that ice slurry ingestion was more effective than cold water ingestion
in mitigating the development of heat strain during simulated match-play tennis in the heat.
Introduction

T=ADY 7 v F A7 L (Australian open, US open) IZ 5\ Tix 35°CLL Lo BREER o T A2 TN
Tw%.Bergeron (2014) k3t ~—Fa— b CiTbhEdAICE T2 70T =27 1L 4 ¥ — DO
138 BCITERE L 7z L #iE L T\ 3 EENIC X 20RO ERTER) <7 + —= v 2B e TS 72
JCide { BEEENRET LEHRNICL 2 5.

K% e fSH O W HITT IR E 7 — L o BUE R BRI TfT b T % . Scharanner et al (2017) & Lynch et
m(mn)u%%ﬁﬁ?mkwé&?«@74xﬂﬁwkiﬁmva~ﬁﬁﬁmént%:x@f~A
MoERRS X CKERO EAIHICHRITH o7z L E L T 5. Lo LTI S» 5 nooly
FOEREHNIFRE IR TS TLE I 2 AL RNTEAVERINTHS

TAAAZ Y =X 2WHEANCER L7 FEOWRE T, BRRE T ICB T 2R LIROE T XA KR =Y
N7 =<V AP ELZEWREL TWB & LT Stevens et al (2013) (3fAHE 1kg 729 10g D 7 4

AR Z ) —EEAEHEC $ e BIEHGED)IC B WK e R L CHIBNRE K T 5 X O 10km © 7
VEVITRT = VARA LD 25%A L EHE LTS,
AWFEO HI R L I N7 = 20 EEE 7o F a L oRERICE T 374 22T ) —BRHEHK
BH S R THREMAIR D EAMTNICER L gt d 562 L TH 5.

—H5% 5 32 [E) & (KR OGS T T L - TR ps

Methods

OxRE

7% OEHEEO D 2 HE B (F#=22+2 %, 5 £=1.72£0.08m,{fHFE=64.8£6.8kg) #XfHL L /-.
OMIE Lo iE

KEER 24RO T v a— &3 h 7 = 4 v EREOEE) JER T u 4 FRIIRIEAR, B X OREHD
a0

OMIEIHEH
TEC 55 i, AT AR T B R i, 2P 45 B I, o0 A
), RPE(FHRATHE )

i B i % o (R IR RTS(IR 2V ) RTC IR ZA P A

O ABE

(1) 74 AR 7 ) —HH—1.25gkg-1 (-1°C) % (A 2 HEE 4 1< L

(2) = F—VIEEIR)—>1.25gkg-1 (T4 2R T Y —E[EE) % REFLEICER
WIS KREFEEIEDR A Y 2y 2y PEHOTERKL TS

OFuabranr

Sdm% 30.7+0.3°C,i/E % 50.9+4.2%!
v a v EREE)

75 BWERH (XA
TE B Y — I A X B - R FI Y — I R 2 EEE - O AR - AR

ST L ALARENCERET-7.(US A — T voavF g

I 6 I o 35 X O 2 ISRl 2> © 500ml DK D [ HIBRL— R v 7 )V ERE— 4 2
BEANEEZLTWS

Zara Vi ZUToEY THE. (TAVHDLY — FBFTFT B FOFEEFA v FEICHIGT S)

16km/h®D

- 2ham/hDT Bt
ATUZE 2 3R or
5T0E ’ 5

(K 1.7 = 2% B L 72 EEH) 7w b au)

6MHOEMTLY —L 87 —LTley b4ty FT1IHRAEDEHEL TS

WEMRE X 81 TH o 72



T[T — LR1Z 90 7,2 v FRIZ 120 P REDB G 2 5T b (ITF HAI —aBRACEHE L

FIGURE 1

FIGURE3

16 km/h
run wen
2 kmv/h Rest I

bl W . %@L;

>
P

1 point (16 sec)

1 point | 1 point| 1 point| 1 point| 1 point |1 point

Van sk lemeperalrs {T)
i

1 game (1 min 36 sec)

Rest Rest Rest Rest
1 game| break |1 game|1 game| break |1 game|1 game| break |1 game|1 game| break |1 game
90 sec 90 sec 90 sec 90 sec =]

cilcaleslerTos|[ailea Il:alc?luul
Sat 3 Seta

1 set (18 min 48 sec)

-1
Set Set Set B
1 set | Break 1 set | Break | 1 set | Break 1 set k-
[120 sed] [120 sed] 120 sec] ‘5

4 sets (81 min 12 sec)

Icn TeaTas lovlmlan lc\!loﬁlc"lcolol lc:-lc.slovlcalqalm]oslovlml
s Sel 2 Bt 3 Set 4

(M 2:7w b a L biBRE A IV R ey
(X 4:BBEEC 31 2P R E iR B X OB Pt o Z&1k)

Efim2s 39.5°Co i 2 % 5 JK TIN5 3 Z DR RITHKR T L7 B

7u b ani& TR RS I X AL CHREES LB OERESRHIE L 72, TEBHHE PSR L ARl S BT 1555 £152g 72 5 7=
Wi DOEMICE T2 BMBX R USGE~FEAIT AL
O#at gt M DEMICEHE D TSL>T7 4 A7 ) —FTHERIK» > 72 (p=0.002)
BT (AR AW < RS RAEHIE 0 B #t (ANOVA) % FHvs T Tre, Tsk, Thead HR, RTS, RTC, RPE,
BM, USG (JRILE) DEWIC X 2L %00 L 7-. BT AARARZ ) —BHCIIEEREPFERETT L2, m/KEECIE 1 AN ERRD 39.5°CE A 72 4,5
EEET - IIAEERRED 517z & %13 Bonferroni D% HEHLBHEE Z FHWTELZ W L 72, Bzl L7z 27274 ZAR7 ) —#ClE 3 NOBERE DB ZRERL 72, Ga/KEETIZAR L)
avs 43 a D TSL (Total sweat loss) 1% t BiE THHTL 7=.
WD HEKEEIX 5% E L7z, @ Y:3
TAZZZ Y —BICBI2EGRIZ3 Yy FHO 37— AHICB W TAKEE H_REEICEREZ R L 7.
Result (X 3)
GG BRI BT 2B 0 2 1LEB) O TR E O B L 72 RIS AR 1 vy PO 87 —2HH»H

4y bDST—LHETTAZAZRT Y —HDIZ) BGAKEEL Y EREICEMEZ R L2, (K3)

o 'jligu O A%
i ,M¢ﬂ” e N=RATAVEBCTTAZART Y =L AKFFIC B THEE R &dr o 7.
. = pgeal LHaL2ty PH2OEKE LY PETOLHEIET A ZAZXT ) —HCTHEICKD, o 7.

¥ | S R R R e
Set1 Sat2

ol i OrIH

g S I Ao o e .

i- Q,A’ e M7 D&fFIcE 1) 52 RTS & RPEICHERZIBHRING P 272 L2L 32y PO 17 —LATIETA XX
§”¢L?Iﬁ(nf! | 7 —BEDIE 5 AHERH 12 X D PSHTH > 72 RTC IRIEAMIC T 4 227 ) —BETRAKBEL D 125 72,
' .

(X 4)

s
ImIav\ﬁ!:n«lrﬂ[mlmlmlﬁ:lnﬂrﬁ at [ax[aslar[oa[ailaalas a7 Tas)
Set1 Set2 Set2 Sal4

—O-- WATER —@— SLURRY

(X4 3: % HAHEIC 3517 2 iR s X ORI B iR 0 21L)



Discussion

OARMRDOER

AR FEE LI N7 =20 EEH 7o b aricsF 374 2250 —4 L THKERIC X 31E
MR DEAL % L L 7= i) DIFFECH 5.
KNFED S T = ZADRBIRFRICT A AR T ) —%BIT 2 2 LITHKEBIRE AT, 7= X0 ARYFIC
BIFAEBRO FRZIHIT 2DICELLBRNTHE LB LT

DL, TARARZ ) —DBRUTT = AFHICE W T X VIKCERR % HRF 3 2 % O sh BN o mH]
IR TH B EARBIND.

Onituka et al (2018) 1374 2 X F ) —BEUC XL > CHBENEOBENME T T2 2 2oL TH
D, T7ARARZ ) —HHIBHKRE OREICHE L LIS T REYRH 2 Z L 2T 22 &, 7T=ABEDT Ty
MBI 3B B AR PR 5T & P & B AR A IS T h B LRl E .

FRTCOWAET A Z A7) —4BEUC X 2 OfEs X OTHLE O mHENC X 0 Yol L 72 2 & icBEfR
UBKIER PRS2 LR 3.

OARWFFED BRI

RELE LTI BERE DR L V2L I LTnaWnWE &,k 5 £% (fluid ingestion) & L < IZFH)
HO R WETHBCiTRo T & E RO T =2 a— P TIHHEL CnanZ & (D7 +—=
VAREERWICED X S I ET 5 ) BETF LN, INLESEHLPICLTWL S BARETH D.

Conclusion

ToARME L LEHORERFICE T 27 4 227 Y —EIUT G KIBIUC L EBR B X ORI R S
D A2 IS L BRSO B B 2 i) X/ 5. L 7208 o TRIFFR X T 4 AR 7 ) —18E
DIRKEBIUC A B L I N T = X OE#EBNIC B 1T 2 EREAEH I L2 Z L ZHOL 2T L T2,
INLDOIZ EHD, TZAFHICETET742R7 ) —oiEHIE, BEGEHELE L CHERITH 5 vRels
R Tz,



