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EFFECT OF GUGGULIPID ON NOREPINEPHRINE BIOSYNTHESIS OF MONKEY TISSUES

MADHULIKA SRIVASTAVA, SWARN NITYANAND and NARINDER K. KAPOOR
Central Drug Research Institute, Lucknow 226 001, India.

ABSTRACT

The eflect of chronic feeding of guggulipid, a hypocholesterolemic agent of plant origin, on the
levels of catecholamine and dopamine f-hydroxylase (DBH) activity of brain and heart tissues of
rhesus monkeys has been studied. The levels of norepinephrine, dopamine and activity of
norepinephrine biosynthetic enzyme DBH were found to increase progressively with increasing dose

of guggulipid. The data suggest that increase in catecholamine biosynthesis by guggulipid is one of
the possible mechanisms to explain lipid lowering activity of this plant product.

INTRODUCTION

UGGULIPID the gum resin exudate from

Commiphora mukul, is claimed to be efficacious in
the treatment of rheumatoid artheritis, obesity and
allied disorders’. Hypocholesterolemic effect of
Commiphora mukul resin and its fractions has been
reported from our laboratory?~°. Earlier, garlic oil,
another lipid lowering agent, was observed to enhance
the catecholamine biosynthesis of rabbit tissues
(Unpublished data). Berkowitz et al” have reported an
increase in norepinephrine {NE) concentration in all
tissues and of NE and serotonin (5-HT) in the brain by
an antiatherosclerotic agent, pyridinol carbamate, In
our previous reports, propranolol induced changes in
catecholamine biosynthesis of different parts of rat
brain® and heart?, have been investigated. Since
catecholamines are known to play animportant role in
atherosclerosis'®™*? and coronary heart diseases, it
was considered of interest to investigate the effect of
lipid lowering agent, guggulipid, of plant origin on the
regulation of norepinephrine (NE) biosynthesis. The
present paper reveals the action of guggulipid on the
levels of NE and dopamine-f-hydroxylase (DBH) ac-
tivity of monkey brain and heart.

MATERIALS AND METHODS

Rhesus monkeys were taken from Central Drug
Research Institute animal colony and maintained on
normal standard diet adequate in protein, vitamins
and minerals. They were divided in 4 groups and
treated with guggulipid (prepared in mucilage and
water) orally for 6 months as follows:

Group I—4 monkeys were given normal diet served as
control.

Group 11—4 monkeys were fed with guggulipid,
60 mg/kg body weight.

Group IIl—4 monkeys
120 mg/kg body weight.
Group 1V-—-4 monkeys were given guggulipid,
240 mg/kg body weight.

Catecholamine estimation: The levels of DA and NE
were estimated according to the alumina adsorption
method of Malherbe!? details of which are described
in our earlier reports® 14

DBH assay. The enzyme activity was assayed spect-
rophotometrically by the method of Nagatsu and
Udenfriend'® using tyramine as substrate and its
details description is given earlier®: .

fed with guggulipid,

RESULTS

As shown in table 1 the catecholamine levels and
DBH activity of brain were increased regularly.
Feeding of a low dose (60 mg/kg body weight) caused
an tncrease of 329 in DA level while NE level was
increased only by 189, however, DBH activity was
stimulated by 38 % . On increasing the dose to its
double quantity there was observed approximately
859 increase of both NE and DA level with 2.8 fold
Increase in DBH activity as compared to control group.
On further increasing the dose, no marked enhance-
ment was observed in NE level and its biosynthetic
enzyme activity, however, DA level increased by 1.9
and 3.5 fold as compared with group 111 and group 1
respectively.

Alterations in catecholamine levels and DBH activity
of monkey heart by feeding of guggulipid are also
represented 1n table-1. An increase of 7.4 and 62.39%,
in levels of DA and NE respectively was observed by
feeding of 60 mg guggulipid/kg body weight. DBH
activity was stimulated by about 2.5 fold, On doubling
the dose, DA and NE levels were further increased by

45.7 and 64.6 %, respectively with 1.8 fold rise in D8H
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Table 1  Catecholumine level and Dsx activity in brain and heart of guggulipid fed monkeys.

W it - Uy . e,

il M

Brain Heart
Catecholamine level Catecholamine level
{1g g wet. tissue) (1g/g wet. tissue)
(Mean +S E)} Unit activity (Mean 4+ S.E) Unit activity
of DBH* of paH*

Group DA NE (Mean+SE) DA NE {(Mean+SE)
1 098 +0.04 0.754+0.03 1.48 + 004 0.66 + 0.02 083+0.05 1.73 4+ 008
i1 1294010 389 +0.05 2341008 104 +0.08 1.34 4+ 0.09 431+0.15
i1l 1.821+0.14 1.394+0.09 4104023 1.524+0.11 2214017 7.60+0.23
IV 3444019 1.45 +U.11 418 4+021 211 4+0.18 3J454+0.18 8.953+024

L

* 1 upit is expressed as | nmol octopamine formed per mg protemn per min. P with respect to control < 0.01,

activity. These increases in NE, DA level and DBH
activity were found to be 2.3, 2.7 and 4.4 fold re-
spectively on comparison to control group. Again, In
IV group the DA and NE level and DBH activity were
observed to be increased further showing 38.4, 6.3
and 17.7 %, rise respectively. When compared with the
normal group increase in DA, NE levels and DBH
activity was 3.3, 4.2, and 5.2 fold respectively.

DISCUSSION

The data show that feeding of guggulipid to mon-
keys results in an almost progressive increase in the
catecholamine levels and DBH activity of brain and
heart. It is very likely that there is an increase in the
levels of NE as a consequence of its enhanced synthesis
via DBH enzyme. Qur results are in close agreement
with those reported by Berkowitz et al’ for an
antilipaemic agent pyridinol carbamate showing in-
¢rease in NE level of rat heart, brain and mesentric
artery. It was suggested that pyridinol carbamate may
effect the cardiovascular systemn directly by modifying
the NE content of heart and vascular tissue and
possibly, indirectly, by raising the concentrations of
brain NE and 5-HT. In our studies, the changes in
catecholamine levels and DBH activity by lipid lower-
ing agent may be due to its direct effect on cardiovas-
cular and central nervous system.

Our studies showed that increase in NE biosynthesis
of brain was noticeable upto feeding of 120 mg
guggulipid/kg body weight showing maximum effect
of the compound at this dose. However, DA level
increased as usual on further increasing the dose
possibly due to stimulation of tyrosine hydroxylase
enzyme by guggulipid. Nevertheless, the implication
of other enzymes hke monoamine oxidase and

catechol-o-methyltransferase, in regulation of catec-
holamine levels cannot be ruled out.

Earlier an increase in catecholamine biosynthesis of
rabbit tissues was investigated using guggulipid and
garlic oil, the lipid lowering agents of plant origin
(unpublished data). Also we observed decrease in
catecholamine levels and DBH activity of rabbit and
monkey tissues by feeding them with high fat diets
including cholesterol (unpublished data). It was as-
sumed that decrease in catecholamine biosynthesis
was due to deposition of fat leading to the alterations
in metabolic activity of cells.

It can be concluded from our findings that changes
in catecholamine levels and DBH activity induced by

guggulipid appear to be related with its hypol-
pidaemic activity.,
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ANNOUNCEMENT

INDIAN ACADEMY OF SCIENCES ‘YOUNG ASSOCIATES OF THE ACADEMY’

Indian Academy of Sciences has selected 15 bright
young scientists from all over the country as "Young
Associates of the Academy’. The scheme of ‘Young
Associates’ was initiated by the Academy to promoie
talented young scientists who have shown evidence for
carrying out independent original research in their
area of expertise. The recognition 1s restricted to those
below the age of 35. This unique distinction conferred
by the Academy on young scientists has hitherto been

given to 37 scientists in the country. This year’s
recipitents of this recognition are:

1. Dr K. N. Ganesh, Centre for Cellular
and Molecular Biology, RRL Campus, Hydera-
bad, 2. Dr J. N. Goswami, Physical Research
Laboratory, Ahmedabad, 3. Dr B. R. Iyer, Raman
Research Institute, Bangalore, 4. Dr E. D. Jemmus,
School of Chemistry, University of Hyderabad,
Hyderabad, 5. Dr Ramesh Kaul, Centre for
Theoretical Studies, Indian Institute of Science,

Bangalore, 6. Dr A. S. Kolaskar, Centre for Cellular &
Molecular Biology, RRL Campus, Hyderabad, 7. Dr
M. G. Kulkarni, Chemical Engineering Division,
National Chemical Laboratory, Pune, 8. Dr R. N.
Kulkami, Central Institute of Medicinal and
Aromatic Plants, Bangalore, 9. Dr N. Mohan Kumar,
Schoo!l of Mathematics, Tata Institute of
Fundamental Research, Bombay, 10. Dr T.
Padmanabhan, Theoretical Astrophysics Group, Tata
Institute of Fundamental Research, Bombay, 11. Dr
S. D. Prasad, Chemical Engineering Division,
National Chemical Laboratory, Pune, 12. Dr R. A.
Rajadhyaksha, Department of Chemical Technology,
University of Bombay, Bombay, 13. Dr S. R. Shetye,
Physical Oceanography Division, National Institute
of Oceanography, Dona Paula, 14. Dr P.
Yenkatakrishanan, Indian Institute of Astrophysics,
Bangalore and 15. Dr J. S, Yadav, Organic Synthesis
Division, National Chemical Laboratory, Pune.




