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Heat Acclimation (HA) “i’ Un|\/erg|ty

¥y London
* |ntervention to improve ability to tolerate heat stress
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 Four classic markers of HA
H J, Core temperature (-0.2 + 0.1 °C)

"" J Heart rate (-5 %5 b.min™)

A ™ Sweat rate (23 + 38%)

5] M Performance/capacity (21 + 28%)

e Novel marker

I cellular tolerance via Heat shock proteins
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Heat Shock Proteins (HSP)

* Augmentin response to stress
— Oxidative, cytokine, muscular, thermal
 Present in multiple tissue sites

 Most important — HSP70 family (HSPA1A; HSP72)

* Protection of vital organs

— Maintaining intestinal epithelial tight junction barriers. Increasing resistance to gut-
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Hsp72 mRNA & Heat Acclimation

Hsp72 mRNA (Fold Change)

* Greater " in Hsp72
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* No difference in Hsp72
MRNA with different
HA protocols
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Effect of “fithess” on Heat Acclimation

e 10sessions * 4.8 km.h1 e 40°C,

University
London
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* 60 min HA * 3-7% * 30% R.H.
Moderately Fit Highly Fit
- 46 mL.kgt.min? 60 mL.kgt.min
:i A Resting T, -0.17°C -0.11°C
” A Exercising T, -0.17°C [ -0.21°C *p <0_05J
1 A End HR -7 b.min! - 10 b.min?
O A Sweat Rate +0.21 %BM +0.35 %BM

2??



HSP72 and training status

* Trained = * basal

Hsp/72 mRNA

relative mRNA levels
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 Trained = 1
transcription of Hsp72
MRNA with in vitro
heat stress
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Aim
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Determine differences in...

* Physiological markers (resting core temperature,
resting heart rate, sweat rate) between trained
and untrained individuals in response to 10 days
of isothermic HA
— Hypothesis: Equality of physiological adaptations

between trained and untrained

* Transcription of Hsp72 mRNA between trained
and untrained individuals in response to 10 days
of isothermic HA

— Hypothesis: Greater increase in Hsp72 mRNA during
in vivo HA intervention in trained



Participants and Method
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* Upper.aljd lower quartile Trained (T; n = 6) Untrained (UT; n = 6)
of participants (ranked by
VO, pear) from two previous
experiments

Brunel ‘

*  Preliminary testing (VO, .,
and anthropometry)

e Ten days of isothermic HA
T .. 238.5°C (40°C/40%)

* Pre session

Resting T .., HR, NBM, Hsp72 mRNA

rec’

e Post session
NBM, Hsp72 mRNA



Results - Core temperature and Heart rate
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p < 0.001 O Trained p<0.001  gTrained
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Discussion — Core temperature and Heart rate
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e Equality of adaptation between T and UT in
agreement with previous work

Rest T.._ [T =-0.5 +0.2°C; UT = -0.4 +0.2°C]

.i — Regulation of heat balance at POAH via afferent
[ feedback improved irrespective of training status

Rest HR [T =-12 +4 b.min; UT =-11 +12 b.min]

” — Equality of PV expansion possible in T vs UT?

— { HR may be result of improved myocardial
compliance, rather than maintained/increased SV via

T™PV/J SkBf




Results - Sweat rate adaptations
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O Trained
® Untrained
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#=p=0.003; np?2=0.59. %k = p <0.001; np? =0.82. +=p =0.029; np? = 0.39.



Discussion — Sweat rate adaptations

é

Greater sweat adaptationin T (+1.2 £0.6
%NBM; +52%) vs UT (+0.5 £0.4 %NBM;
+29%) due to

— /I sweat sensitivity > gland output " cutaneous
vasodilation

— Determine role of training status on sweat
sensitivity, cholinergic, a- & B- adrenergic, plasma
ATP
Trained individuals may become
hypohydrated more quickly (E
dependent).

max

Future direction: Control for H, ., (W) and
exercise duration to determine whole-body
sweat rate.

— T Hoq (Wkg?) =1 rise in T, = T duration of ~
max sweating.

— Greater duration exercising (D10 vs D1; T +16 min
(47%) UT 45 min (8%))

Mass of sweat (kg)
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Results - Hsp72 mMRNA  « =p<0.001; np?=0.91
# =p =0.004; np?=0.57
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Discussion — Hsp72 mRNA
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e Greater Hsp72 mRNA increase in T (+160%) vs UT (+82%)

— Improved transcriptional activation now shown in vivo

e Future direction: Unknown if protein translation similar under
equal endogenous criteria
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Conclusions E2% | niversity
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1. Isothermic HA able to induce physiological
] adaptationsin both Trained and Untrained
& individuals.

T... and HR demonstrate equality (effect of v.highly
." trained unknown)

Sweat adaptations may demonstrate accelerated
o response in Trained individuals

2. Greater Hsp72 mRNA increase in Trained
individuals

Improved /In Vivo transcriptional activation



Acknowledgements

Centre for Human
Performance, Exercise and
Rehabilitation (CHPER),

Brunel University London, UK.

Brunel
University
London

The Physiological Society

The
/ Physioloqical
&\‘f; Sogiety .

Dr Lee Taylor #=r=m~ )= Gl bty
— ASPETAR, Qatar Orthopaedic
and Sports Medicine Hospital,
Athlete Health and

Performance Research Centre,
Qatar.

— School of Sport, Exercise and
Health Sciences.
Loughborough University,
Loughborough, UK.

XK
A.PrOf Peter Watt University of Brighton

— Centre for Sport and Exercise
Science and Medicine
(SESaME), University of
Brighton, UK.

Dr Neil Maxwell University of Brighton

— Centre for Sport and Exercise
Science and Medicine
(SESaME), University of
Brighton, UK.

< oliver.gibson@brunel.ac.uk E @iamolivergibson



