The Newcastle Upon m

13\ LeEDS
K\l"f) BECKETT

Tyne Hospitals
NHS Foundation Trust

Imperial College

)/ UNIVERSITY

Copeptin Reflects Thermal Strain during Exercise

In a Hot Environment
M.J. Staceya?, S.K. Delvese, S.E. Britlandc, A.J. Allsopp¢, S.J. Brett?, J.L. Fallowfield¢, and D.R. Woods®-9.

aDepartment of Cancer and Surgery, Imperial College London (UK); PDepartment of Military Medicine, Royal Centre for Defence Medicine, Birmingham (UK);
Environmental Medicine and Science, Institute of Naval Medicine, Alverstoke (UK); dCarnegie Faculty, Leeds Beckett University, Leeds (UK).

INTRODUCTION AND OBJECTIVES RESULTS AND CONCLUSIONS Copeptin  and osmolality were weakly
associated prior to exercise (PRE: Pearson
=xertional Heat lliness (EHI) is an incapacitating Mean Tc was 37.1%+0.2 ° C at the start of the r=0.46, P=0.08) and this relationship was
and sometimes fatal phenomenon that affects assault, rising to a maximum (TcMax) of strengthened following exercise (POST:
both military and civilian populations. Elevated 38.1%0.4 ° C. From PRE to POST, body mass Pearson r=0.70, P<0.01, Figure 3).
core temperature (Ic) I1s a defining criterion of fell (7/7.1%x8.2 kg vs 75.9%+8.1 kg, P<0.001). A
—HlI and preventive guidelines recommend rise In plasma concentration was observed for
maintaining Tc <38.0 °C during physical activity in  copeptin  (10.0£6.3 vs 16.7%9.6 pmol.L",
the workplace. Tc=38 °C Is an important thermal P<0.001, Figure 1) and normetadrenaline
threshold, above which pronounced excursions in (350157 vs 576169 pmol.L', P<0.0001) but
pituitary and adrenal hormones occur.’ not for plasma osmolality (2914 vs 292+%4
Copeptin is the C-terminal component of the mosm.kg').
arginine vasopressin (AVP) precursor peptide.
Copeptin 1s secreted In equimolar amounts to
AVP In response to elevated plasma osmolality
and also with non-osmotic stimuli such as release
of noradrenaline. Copeptin Is a valld and
practical surrogate for AVP following extreme
exertion? and also in pathological states involving
physiological stress (sepsis, myocardial
Infarction), where It Is may have prognostic value
at Point Of Care. A relationship between copeptin
and thermal strain has not been reported.
The primary aim of this study was to investigate
for an interaction between plasma copeptin and
Tc during physical exertion In the heat. The
secondary aim was to explore concurrent plasma
osmolality and normetadrenaline responses.
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Figure 3: Correlation between Copeptin and Osmolality in 15
subjects, PRE (r=0.46, P=0.08) and POST (r=0.70, P<0.01).
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The key finding of this study was that Acopeptin
differentiated thermal strain according to the
EHI-preventive threshold of 38.0 ° C. There
was a rise in normetadrenaline concurrent to the
rse In copeptin, but no change In osmolality.
Figure 1: Plasma Copeptin in 15 volunteers, PRE vs POST ~ Iheése results could be compatible with non-
training assault in a hot environment.*P<0.001, paired t-test. osmotic secretion of AVP/copeptin, which Is a

_ | i recognised response to  noradrenergic
In the eight volunteers with TcMax >38.0 ° C vs  stimulation, or may indicate a change in the

The study was approved by the UK Ministry of  geyen volunteers with TcMax <380 ° C, A relationship  between  AVP/copeptin  and
Defence  Research  Ethics Committee  and - copeptin -~ (10.4+4.3 vs. 24+4.2 pmol.L"', osmolality during the training assault.

complied with  the Declaration of Helsinkl.  p<g 01, Figure 2) and A normetadrenaline The osmotic sensitivity of AVP release is known
Volunteers were British Army soldiers taking part 575+ 150 pmol.L-' vs 169+73, P<0.05) were to rise following passive heating.3 The increase
in a military exercise In East Africa. Fiteén  greater, whereas A osmolality (2+5 vs -1£4 in copeptin per unit rise in osmolality from PRE

volunteers underwent study measures in relation mosm.kg') and % A body mass (-1.84+1.4 vs - o POST (Figure 3) shows that this may also

fo a training assaulf, \{vhich Involved prolonged 1 241 1) did not differ occur in response to exercise in a hot
non-steady state exercise from 0700h to 1130h environment. Under such conditions, Acopeptin

on day 6 In a hot field environment. e i
During the train T db may be of utility in stratifying thermal exposures,
drfing the training assault, 1¢ was measured by particularly where continuous telemetric

ingested telemetric pill, which _Iogged IO.C E.l"y monitoring of Tc Is not feasible. Further studies
every 60 s. Volunteers were weighed by digital are required to determine the practical validity of

scale and provided blood samples (20 ml) before ; . .
(PRE) an dpafter (POST) the agsaulgt The;e were copeptin as a biomarker for thermal strain. The
| potential for fever to confound the use of

stored In ice and centrifuged within 1 h of T N .
collection. Samples of plasma and sweat were copeptin in clinical practice is also highlighted.
immediately frozen to -20.0 ° C and remained
frozen during transportation.

In the UK, plasma copeptin (BRAHMS Kryptor
CT-proAVP sandwich immuno-fluorescent assay)

METHODS

N
o

-
n

—

A Copeptin (pmol.L™)

REFERENCES

1. Cross MC, Radomski MW, VanHelder WP, et al (1996).
TcMax (°C) Endurance exercise with and without a thermal clamp:
effects on leucocytes and leucocyte subsets. J Appl

plasma osmolality (suppression of freezing point Physiol 81:822-829.

method), and plasma free normetadrenaline |
(iquid  chromatography/  tandem ~ mass Figue 2. Change in plasma Copeplin in 15 voluneers 2 FETRE Bom B BAL BELS GR10) PORRD S0
spectrometry) were measured. ?;;Drdmg to TeMax > or < 36 = €. "P<0.01, Mann Whitney plgsma osmolglity and pe?ceived exertion. Eur JpAppI
Appropriate  parametric or non-parametric | Physiol 115:91-8.

statistical tests were applied after exploring the  Tyo.way ANOVA for repeated measures by time 3 Takamata A Mack GW, Stachenfeld NS and Nadel ER
data for normality. _Responses wElE compared_by (PRE to POST) vs group (TcMax > or <38.0 ° C) ~ (1995). Body temperature modification of osmotically
category, from PRE to POST and after a median  ghowed an interaction for Acopeptin (F=13.53, induced vasopressin secretion and thirst in humans. Am
split according to TcMax (> or <38.0 ° C). P<0.01). No interaction was demonstrated for J Physiol 269:R874-80.

Aosmolality or Anormetadrenaline.
This work Is funded by the UK Ministry of Defence.

The views expressed are those of the authors alone. © Crown Copyright

Poster | (@ SANIIG e )

Bk P 0 t er.
d | = STt X .
AETARTR A o e FEl T SessionOnlifié



