Exercise and cardiac adaptations
L.H. Naylor, Univeristy of Westerm Australia, M408, Crawley, WA 6009, Australia. (Introduced by M.
Hargreaves)

In the 1970s, M@anroth et al. (1975) proposed tavdistinct forms of lypertroply related to remodeling
of athletes hearts; concentric or eccentsipdrtroply. These adaptations can be rationalized by the dfala
Place which implies that to maintain a constant relationship between chamber pressure and the aditio of w
thickness to ventricular radius, cardiac muscle grows to match ahdoad imposed on the ventricle. This
proposal has become accepted textbook dogh@wever due to diferent techniques and use offeient
(usually rather small) study populations, the veracity of thegkfwoth proposal needs to bevissted,
especially in as it pertains t&/lremodelling in response to resistance trainiig pesent ne MRI based data
pertaining to the effects of intenseercise of diferent modalities on cardiac morphological adaptation which
indicates that intense enduraneereise resulted in a significant increase \hrhass (112.57.3 to 121.86.69,
P<0.01) which reersed following a period of detraining. Interestinglgsistance training did not impact the
mass of the ¥ (125.7+ 7.6 to 130.3t 6.49) (Spencet al., 2011). These data cast further douberathe
proposal that remodelling occurs in response to resistance training.

Concomitant with the morphological adaptations, changes in cardiac function, particularly diastolic
function, hae dso been observed in athletes. Since acute boutxeofige are associated with enhanced
diastolic filling, repetitre outs most likely cause physiological adaptations which enhance indices of diastolic
function. Havever, cross-sectional studies suggest that the indices of diastolic function remain unchanged, or
only modestly increased in athletes compared with controls. With the reagiabitity of more accurate
technological approaches, such as myocardial tissue and speckle echocangiogregphare independent of
loading conditions, a better understanding ®ér@se induced physiological adaptations on function is
emeping. Although rare, longitudinal studies performed in athletes, provide insight into changes in diastolic
function in athletes. In a study conducted by our group, athletes were assessed acrossvartraiténgigcle
following a period of relate cetraining (Nayloret al., 2005). Diastolic function was impaired after a period of
detraining in these athletes who exhibitad hypertroply. Resumption of training further increased mass,
which was associated with impel diastolic indices. These studies raise the intriguiyygpthesis that diastolic
function may be normal in the athletes so long as the training stimulus is extant.

Given that eercise training is imperate in maintaining optimal diastolic function in athletes who display
cardiac lypertroply, it stands to reason thaxercise training may be able to augment diastolic function in other
population groups with cardiacypertroply. Exercise has been documented to produce ingonents in
cardiac function in adults with previously impaired diastolic functiaorritfanet al., 1992; Levy et al., 1993).
Further support for the use ofeecise interventions to impwe dastolic function comes from evidence that
shavs a direct relationship between early diastolic tissue velocity (E") aardige capacity (\Whget al., 2005;

Grewal et al., 2009). Thisimprovement is primarily due to peripheral adaptations, & large component can
also be attributed to impvements in diastolic function resulting frommeecise (Belardinellit al., 1995).

Indeed, our group observed an impment in diastolic function in obese adolescents with gigtieg
cardiac lypertroply following an &ercise training program (Nayloet al., 2008). Furthermore, our results
suggested that the enhanced diastolic indices observed xdteise training are likely due to a change in
intrinsic properties of the myocardial wall rather than simply changes in loading conditions. Similar results ha
been reported in other populations, such as dilated cardiomyq(@stardinelli et al., 1995). This can further
be supported by animal studies which indicate high-intensity training can reduce ventricimessstid an
intrinsic effect, independent of neurohormones, heart rate, or pericardial restraint (Lébahaf005).

Belardinelli R, D Georgiou, G Cianci, N Berman, L Ginzton, A Purcaro (18&8Jlation 91: 2775-2784.

Forman DE, WJ Manning, R HausdgV Gervino, WJ Eans, JY Wei (1992Journal of Gerentology 47(2):
M56-M58.

Grewa J, RB McCully, GC Kane, C Lam, R Pellikka (2009)The Journal of the American Medical Association
301(3): 286-294.

Levy W M Cerqueira, | Abrass, R Schwartz, J Stratton (129®ulation 88(1): 116-26.

Libonati J. R., Z. VKendrick and S. R. Houser (20QBurnal of Applied Physiology 99(6): 2121-2127.

Morganroth J, B Maron, W Henng Epstein (1975Annals of Internal Medicine 82(4): 521-4.

Naylor LH, L Arnolda, J Deague, D Playford, A Maurogioni, G O’'Driscoll, DJ Green (200%ournal of
Physiology (London) 563(3): 957-963.

Naylor LH, K Watts, 4 Sharpe, TW Jones, EA Davis, A Thompson, K George, JM Rars&/Driscoll, DJ
Green (2008Medicine and Science in Sports and Exercise 40(12): 2027-32.

Spence, AL, LH NaylgrH Carter C Buck, L Dembo, C MurrgyP Watson, D Oxborough, K George, D Green
(2011)Journal of Physiology In Press (Accepted 29 Sep 2011).

Wong CY, T O'Moore-Sullivan, ZY Fang, B Haluska, R Leano, TH Marwick (200&)nerican Journal of
Cardiology 96(12): 1686-1691.

Proceedings of the Australian Physiological Society http: //imww.aups.org.au/Proceedings/42/106P



