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HEPATIC LIPOLYSIS DURING MUSCULAR ELECTRICAL STIMULATIONS
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ABSTRACT

The hepatic lipid metabolism was modulated by localized muscular stimulations of short-
termt (SMS) and prolonged (PMS) durations. The hepatic tissue total lipids, triglycerides and
cholesterol were significantly depleted, while phospholipid and glycerol contents were elevated
with activated lipase in PMS animals. The possible applicability of PMS type of electrical stimu-

lations to avert hepatic disorders is suggested.

INTRODUCTION

USCULAR electrical stimulations »r exercises
were known to alter the metabolism of various
fissues in the body'-®. The physical exercises and
training programmes alter the hepatic metabolism3-1%,
However, studies on impact of localized muscular
exercise on the hepatic metabolism are scanty. Qur
previous studies revealed that the muscular exercise
rmodulates the hepatic carbohydrate® and nitrogent?
metabolisms. Since deposition of fat components
leads to hepatic disorders such as fatty livers and
cirrhosis and physical exercises and localized muscular
stimulations influence hepatic metabolism, an attempt
has been made to elucidate the possible changes in
hepatic lipid metabolism  during short-term  and
prolonged muscular stimulations.

MATERIALS AND METHODS

The mate frogs, Rana hexadactyla {Lesson) 30 £ 2 g
were used for the present study. The right gastroc-
nemius rmuscles of intact animals were stimulated by
placing the two platinum electrodes at a distance of
I cm apart 10 localize the stimwulations using electro-
nic stimulator (INCQO/CSIO Research  Stimulator
—Ambala) as described by Reddanna er all?, with a
serics of pulses (biphasic) of 5V at a frequency of
2 ¢jsec for 30 min per day for one day in one batch
of experimental animals (short-termi muscular stimu-
lations—SMS) and for 10 successive days in another
batch {(prolonged muscular stimulations—PMS). The
duration of cach impulse was 100 ms and the mnterval
was 400 ms. The liver was isolated from freshly
pithed control and experimental animals and taken
for biocheniical assay. The total lipids (Folch ef alll),
rpase activity (Huggins and Lapides'®), free fatly acids,
cholesterol, triglycerides  (Natelson'™), phosphelipids
(Bieri and Prival® and glycerol (Burton’) were g¢sti-
mated tn the tissue,

RESULTS AND DISCUSSION

The data presented in Table I reveal the modu-
lations in hepatic tissue lipid metabolism, during

in vivo muscular electrical stimulations, SMS showed
non-significant changes in the levels of total lisids,
triglycerides, and cholesterol of hepatic tissue. Hows-

ever, lipase activity was elevated suggesting the possible
lipolytic activity in the tissue in response to muscular
electrical stimulations. The levels of FFA and glycerol
were depleted m spite of clevated lipase activity
suggesting the possible mobilization of these compo-
nents into tissue oxidations!® and gluconeogenesis®.

In contrast, PMS resulted in significant depletion of
hepatic lipid content which might be due to catechol-
amine mediated lipolysis®® andfor cortisol inhibited
lipogenesis as reported in trained animals.

Consequent upon elevated lipase activity, triglyceride
content was depleted and glycerol level was elevated,
However, the FFA content was depleted suggesting
its mobilization towards oxidative metabolism!®
and ketogenesis®?> 2 as observed in the trained animal
tissue. Since phospholipids form important requistie
for mitochondrial membrancs, elevaled phospholipid
conient in the liver of the PMS animals supports the
widely observed elevated mitochondrial content™* in
ithe tissues of trammed animals, Since phospholipid
synthesis gets stimulated under acrobic environaient
and hepatic tissue becomies mare onidative 1 PMS,
it can be suggosted that the hepatic tissue had congenial
environment  for  phospholipid  synthesis.  Since
cholesterot forms precursor for bile salts and  bile salt
oroduction was clevated in trained  animals™>99, the
devleted cholesterol content of tissuc 1 the Presemd
study suggests the stepped-up bile Tormation it the
iver. Since all these conditions of tissue metabolism
were stmilar fo trained animals, the PMS animibs of
present study can be considered as {raingd ;mimt.il*i.
i view of depleted total hipid content, triglyCerides
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Tagre 1

The levels of total lipids, triglveerides, glycerol, phospholipids, cholesterol, fres fatry acids, and lipase aciivity
in {iver of control {C), short-term muscular stinudased (SMSY and profonged muszular stimulared \PMSY animals
(Values are mean of eight observations Mean -£ SD.; + and — indicate per cent increase and
decrease over conlrol), ¢ P’ inducates the level of significance and NS non-signtficance
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St Component Control SMS PMS e Of change
No. (mg/g wet wt.) (1) (2) (3) {3} over (2)
1. Total Iipids (TL) 61-31 60+ 32 51-20 —15-12

+ 3-4} 2 2-89 + 397
— 1-61 —16-49
NS £ < §-001
2. Triglycerides {TG) 3-43 3-3] 267 -~19-11
4+ 0-25 + 0 28 + 001
— 3-61 —22:03
NS P < 900
3. Giycerol 1-20 1-107 3-278 +196-11
+ G-02 4 0-02 + 0-034
— 7-98 +172-48
P < 0001 P < 0-00]
4. Phospholipids (PL) 15-19 16-13 25-87 16060
4+ 0-75 4 0-78 + 1-50
4+ 622 +70-37
NS P <2 3-001
5. Cholesterol 7-21 6-69 2-55 —61-85
= 6-72 + 6-56 4+ 0 27
— 7-21 —H4 60
NS P < 0-00]
6. TG/TL 0-056 0 055 0-952
7. PLjTL 0-25 0-27 0-51
8. Cholesterol/TL 0-12 0-11 0-05
9. Free fatty acids 18-57 14-35 8-837 —4(3+:49
+ 1-67 -+ 1+31 + 1-23
—20-03 —52 41
P < 0001 P 9-001
10, Lipase activity (& moles of P-nitrophenol
formed/mg protein/hr) 0-22 0-27 G-30 +13:43
+ 0-003 + §-004 4+ 003
+19-11 4-35-11
P < 0-001 P < 0-00]
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