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ABSTRACT

Effects of physical exercise on fruit flyprosophila melanogaster were quantified in two environmental
conditions. First, in the natural light-dark (NLBYcles with fluctuating temperature and relativenidity and
second, at constant temperature of 25°C, relativmidity of 65+10% and light intensity of 100 lux. Wwas
observed that, in the NLD conditions the flies viladkon a single cotton thread were subjected texd@nsive
physical exercise and hence they exhibited a lgfasgf ~59 days while the flies walking on the deubbtton
threads and the double nylon threads were subjd¢otéshst degree of exercise, their lifespan wagistf ~30
days. Flies maintained at 25°C, nevertheless, hddlely different life span vis-a-vis (in relatiortp the
characteristic of the threads. The flies walkingtlw® double nylon threads when subjected to extenstiysical
exercise, they exhibited the longest lifespan 06 €ays. Whereas the flies walking on a single aodbte
cotton threads were subjected to least degree etise, their lifespan was observed to be of ordg days.
These results demonstrate that the exercise hdsupi influence on the lifespan @frosophila which has
indisputable implication in human health too. Farthore, natural light-dark cycles with fluctuating
temperature and relative humidity have life enhag@ffect than the constant temperature conditions.
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INTRODUCTION organisms. Earlier experiments on invertebrates
Extrinsic features like quality and quantity thave shown an increase in oxidative stress, with

nutrients, temperature, stress, physical exercisa) assomate_d decre_ase in Ilfe_span, in anlma!s_that
ag?dergo a lifelong increase in physical activity

etc. are reported to affect several parameters an and Sohal, 2000: Magweee al., 2006).

eukaryotic organisms. The study of function rthermore, numerous studies have examined
senescence is of great importance to the desig}‘lI ' : . .
ge-related changes in physiological

of interventions to extend quality of life in the erformance. particularly in human and model
elderly population. The most common complain[[) . P yIn' .
rganisms. A common finding is that older

?qrggirl]i?y t(hgsr? en?]lc\/l ;nds\:‘iaerl]gegn 3 ggr alr?k dgglcl)r;;)n mdividual exhibit decreased resistance to stresses

Loss of mobility creates substantial direct anSUCh as high or low temperature, exercise,

indirect health-care costs. Similarly, medica§tarvatlon, etc. certain vertebrates animals are

researchers are facing tremendous challengesqﬁgan%l r;ségﬁtﬁﬂceinigeacihgfriloggteﬁi{mtze t(;]?
treating the level of obesity and its associated simum (HoIIoszp e al. 1985 Hollosz
disorders such as diabetes and cardio-vascuﬁf y " ’ Y

diseases which ultimately leads to an increase 98).
stress and decline in life span. Here we have used the cosmopolitan human

Age-related declines in physiological routinecomm'ensal', Drosophila melanogaster as an
have been documented in wide variety O<1exper|ment|ng model to determine the effects of
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physical exercise on the adult lifespan. We hawalowed a continuous recording of activities for
developed a simple exercise platform on whicbne week. After one week, the flies were
the flies were subjected to various degrees tfansferred to the fresh tubes with fresh culture
physical exercise. Flies were forced to climb umedium. The same procedure was continued
and down on a thread which was used as throughout the lifespan of the flies and the final
walking substratum in an activity glass tubeesults were derived and recorded.
throughogt their life. Thls_ exercise methOdRESULTS
resulted in tremendous variation in the lifespan
of the flies with corresponding temperature andhe effects of exercise on the lifespan of the wild
light. type strain ofD. melanogaster were determined.
MATERIAL AND METHODS The results gre summarized in the taples as
follows. Table:1 shows the effect of exercise on
This work was carried out in the months othe lifespan ofD. melanogaster at a constant
October to December 2012 in the ZoologYemperature of 25°C with 83.0% humidity and
Laboratory of Radhabai Kale Mahilajight intensity at 100 lux while table:2 shows the
Mahavidyalaya, Ahmednagar. The culturakffect of exercise on the lifespan in natural dark-
medium used in the experiment was the standaght [NLD] cycles with fluctuating temperature
corn meal agar cultural medium. Female lingng relative humidity. In the NLD conditions, we
cultures ofDrosophila were used to conduct theghserved that the flies walking on the single
experiments. Flies were reared and mated 10 9&§ion thread revealed a longest life span of 59
the population of ~200 adult flies. Adult flies ofy4yq \yhereas in case of double cotton threads
F1 generation ~were accllmatlz.ed with thednd the double nylon threads their lifespan was
eXp?”rT‘e”ta' cond|t|ons of LD 12:12 before theshorter i.e. ~30 days. In case of 25°C the results
beginning of the experiment. show an entirely different lifespan in relation to
Effects of exercise on the life of flies werethe characteristic of threads used. The flies
monitored on freshly enclosed flies in two sets alalking on the double nylon thread exhibited a
experiments. The first in natural light-darklongest lifespan of ~35 days as compared to the
(NLD) cycles with fluctuating temperature anddouble cotton thread and single cotton thread i.e.
relative humidity and the second at a constar?2 days.
temperature of 25°C, relative humidity of
65+10% and light intensity of 100 lux. EachTable 1. Effect of exercise on adult life span of
experimental set up consisted of five glass tubgge wild type strairDrosophila melanogaster at
for vertical climbing assay and five tubes folconstant temperature of 25°C and 100 lux light
control. intensity.

Preparation of walking substratum

o Sr.No. Thread Used Life span
Activity glass tubes of about 15 cm long and

0.7 cm diameter was taken into consideration. n 1 Single cotton thread 22 + 3 davs
the glass tube we provided cotton threacls ’
(double, single) and nylon threads (double, - Double cotton thread 22 + 4 days
single) as a medium of walking substratum. One

end of the tube was filled with 10 gm culture 4 Double nylon thread 35 + 2 days
medium while the other end was plugged with
cotton.

Table 2. Effect of exercise on the lifespan of

An individual adult was introduced in theDrosophiIamelanogaster in NLD conditions.
glass tube, one adult per tube and subjected_to

exercise by allowing them to ascend and descend;, ng. Thread Used Life span
in the tube. Physical parameters like grip on tre
substrate, the location of the food, inner diametar 4 Single cotton thread 59 + 4 days
of the tube and texture of the surface were testad

in the context of the lifespan of the fly. All the 5 Double cotton thread 30 % 6 days
activity tubes were positioned vertically so the

fly could climb up i.e. the negative geotaxis to g Double nylon thread 30 + 2 days
reach the food source. These arrangements
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These results demonstrated that the exercisglationship of exercise and aging to other
has profound influence on the lifespan oénvironmental factors, such as global
D. melanogaster which has indisputable metabolism, diet and genetics can be reasonably
implication in human health too. Furthermoregxplored using this model using both
the natural light-dark cycles with fluctuatinglongitudinal and cross-sectional study designs.
temperature and relative humidity havesoNELICT OF INTEREST

enhancing effects than the constant temperature. _ _
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Yan, L.J., Sohal, R.S., 2000. Prevention of flight
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