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. SUMMARY AND CONCILUSIONS

Chapter 1. " ) o

‘ Disuse atrophy in the_breast muscle of the pigeon was
induced by applying a plaster cast_oﬁ the wings, whiqh wers
kept in a‘dorsglly extended position. Iipolytic activity in the
bresst muscle and blood serum was determined at different
intervals from 1 day to 60 days._A higher enzyme sctivity in
the muscle and a corresponding fall in ﬁhe enzyme activity in
blocd serum were observed during the first week of atrophy.
Fat end water content in the musecle were also estimated. During
the first two weeks there was an inecrease in the water content
of tﬁe muscle. A sudden inereasse in the fst content was observed
on the first day of strophy. Iater the ot content gradually
decreased end by the end of two months the fst content was
found to be less than that in the normsl pigeons. The physiological
significance of such changes in lipase activity and fat content
is discussed.
Chaepter 2. ‘ ) \
_ - Quentitative chenges in the succinic dehydrogenase
activity of the pigeon pectora;is under disuse muscular atrophy
verying from 1 day to 60 days were determined. The enzyme activity
of the musele was found to be decressing from the first day
itself. The lowest level in‘the enzyme sctivity was found to
~ be after 7 days of immobilization. The physiBlogical significance

of the decrease in SDH szctivity is discussed.



118

Chepter 3.
Changes in the glycogen snd phosphorylase levels

in the strophied pigeon breast muscle wss studied at verying
periods from 1 day %o 60 days. A drastic fall in the glycogen
content of the muscle was immediestely observed after. the ﬁirst
dey of immobilization of_the breast muscle., A corresponding
change in the phosphorylage aptivity was very negligible. After
7 deys of immobilization a sharp fall in the enzyme activity
an§ glycogen}lavel wes obsgrved.‘Theregfter the enzyme level
gradgally rose up without any significant rise in the glycogen
content.
Chapter 4. S

~ The effect of exercise on the free fatty acid levels
in the‘musgie,lliyer, gdipose tissug and blood in‘the pigeoﬁ
was quantitatively studied by electrically stimulating the
breast muscle. A reduction in FFA in the blood plasma, liver
and sdipose tissue wasAobserved after 30 minutes of eleqtrical
stimulation of the muscle. In the muscle on the other hand an
increase in the FFA content was noticed. It was observed that
there is high rate of FFA extrsction by the muscle from the
blood which in turn is being supgﬁed with fatty escids from the
adipose tissuersnd liver during the sctivity of the musele.
From the dats cobtained it is concluded that the skeletal muscles
of birds uvtilizes mainly fat during sustained muscular activity.
The physiological importaﬁce of FFA as substrate for musculsr

activity is discussed.
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Chepter 5. B

A study on the effect of exercise by electrical
‘stimulation of the muscle on the phosphorylase and succinic
dehydrogenase levels in the pigeon -breast muscle has been
carried out. A highly significant increasse in the activity
of both the enzymes was observed. It is shown thet during

muscular activity the enzyme systems 1n vivo are opersting

at a considerably high rate to cope up with the grester
metabolic activity of the muscle. The importance of the
enhanced activities of these enzymex systems is discussed.
Chapter 8.

Lipase sctivity in the blood sera of three represen-
tative birds e.g. » non-flying bird (domestic fowl), a good
flier (pigeon) and a migratory bird (Rosyvpastor) has been
studied. The highest concentration of the enzyme was obteined
for the Rosy pestor blood, next for that of the pigeon and
the leesst for the fowl blood. The physiological significance
of the varistion in lipase activity in the bloods of the three
birds studied 1s discussed.

Chapter 7.

Phosphorylase activity in the red and white fibres
of the pigeon breast muscle was determined by an indirect method
based on the distribution pattern of the two types of fibres.
The enzyme concentration was found to be higher in the superfi-
cial layers, where the broad white fibres are the maximum and

lower in the deepest leyers where the narrow red fibres are the
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maximum.

A comparstive study of the enzyme sctivity in the
whole breast muscle of certain other birds e. g. Rosy pastor,
Myna, Fowl snd 2 bat was olso carried out. From the results
obtained it is found that the concentration of the enzyme is
indicative of the state of activity of the muscle.znd 1is not
necessag;y an index of the nature of the fuel utilized for
energy by the muscle concerned.

Chepter 8.
The lipid content and lipase sctivity in the bresst

muscle of the Rosy pastor (Sturnus roseus) in the different

months from December (post-migratory) to April (pre-migreztory)
were determined., It was observed that there was a graduzl
increzse in the body weight znd muscle fat with s corresponding
loss in the water content of the muscle. Total body fat during
the pre-migrastory period wezs found to be mearly 1/4 of the
body weight. There was not much change in the lipase activity
of the muscle except for a slight decrease during the pre-
migrestory period. The physiological significance of fat deposi-
tion in the muscle as a metabolic adeptationhas been discussed.
Chapter 9.

The glycogen content and phosphoryiase activity in

the bresst muscle of the migrstory starling, Sturnus roseus

was determined in the post-migratory (December) and pre-
migrétory (Lpril) periods. It was observed that there is an
increase in both glycogen content and phosphorylase activity

towards the end of the pre-migrstory period. The increase in
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tﬁe glycogen content of the muscle was associatéd with an
incresse in the phosphorylase activity also. From the results
obtained it is suggested that in this migratory pird there

is an active glycogen metabolism which in turn promotes
greater fatty acid synthesis through increased producticn

of acetyl-Cok.

Chapter 10 “

Studies on the cepacity for fatty acid (butyrate)
oxidestion by the breast muscle homogenate of the migratory
étarling Starnus roseus in the poste-migrstory and pre-migratory
pertods were csrried out. It was observed that the oxygen
uptake due to the added butyrate in the manometric system
during the pre-migratory period was conéidersbly lower thap
that in the post-migratory period. During the pre-migratory
period there was more oxygen uptake dué to malate oxiidetion
than in the complete system for fatty ac;d oxidation. The sig-
nificance and importance of a diminished capacity for fatty
acid oxidation in the pre-migratory period is discussed.
Chapter 11

The lipase and SDH activity in the various subcellular
particulste fractions of the breast muscle homogenate of the
migratory starling (Sturnws roseus) in the post and pre- |
migratory periods were determined. Diurnal chenges in the
enzyme activities of the different particulstes were also
determined in both the periods.

Significant differences in the activities of both
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the enzymes in all the fractions as well as the whole homogenate
of the muscle were observed. During the post migratory period
lipase and SDH activity of the homogenate in the evening wes
higher than that of the morning, whereas in the pre-migratory
period it was more in the morning. In both the periods the
enzyme activity #n the myofibrillar fraction was high in the
evening except for lipasse in the pre-migratory period.
Mitochondrial fraction showed a higher level of enzyme activity
in the post-migrstory period. The microsomal lipase activity
wos very high in the evening during the post-migratory. period,
but in the pre-migretory pericd it was low 1n the evening and
high in the morning. The SDH activity of the microsomes was
high i the evening for the post-migratory period and low in
the evening for the pre-migrastory period. Most striking
differences were seen in the lipase activity of the soluble
fraction., In both the periods &t was hiph in the evenings,

but a considerable decrease was noted in the premmigratory
period both in the evening as well as morning. In the pqst-
migratory period the per centage recovery of lipase was higher
than that of SDH whereas in the pre-migratory period the per
centage recovery of lipzsse was lower then that of SDH while
SDH recovery was not much affected. The soluble fraction
contained highest concentration of lipase in the postamigratory
vreriod whereas in the pre-migratory period the microsomal fra-
ction confained the higﬁest concentration of lipase. The

physlological significence of these seasonal and diurnal
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changes in the enzyme activity in the various fractions, in

the synthesis of fat during the pre-migrstory pericd is discussed.‘



