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ABSTRACT

Levels of succimate debhydrogenase and lactate debydrogenase enzyme activities,

carbo-

hydrate and glycogen contents decreased, while protein and free amino acid contents increased in

muscle, gill and liver tissues of methyl paraitbion exposed fishes.

The results are discussed in

relation to the compensation of protemns and amino acids 10 meet the inCreasing energy demand.

INTRODUCTION

HE extensive use of pesticides by the agriculturtstsl»?

results in the pollution of the freshwater ecosystems?
causing toxi¢c eflects on several nontarget species®.
Methyl parathion is also a widely used pestrcide’,
Tilapia mossambica, available in this region, is chosen
to evaluate the functional modulation on selected
oaidative enzymes, c¢hoosing succinate dehydrogenase
(SDH) and lactate dehydrogepase (LDH) as models
aglong with certain organic constituents in the meta-
bolically active tissues of the fish, during methyl para-
thion exposure (MPE). Sublethal concentrations of
methyl parathion are preferred in the present study,
since for this fish, Ut 1s a safe dose with high tolerance
and nil mortality rate (LC,), thus facilitating the study
of enzymatic changes and associated metabolic res-

POTISES.

MATERIALS AND METHODS

Tilapia mossambica (Peters) was collected from
streams around Tirupati. They were fed with ground-
nut cake and the water was changed daily and accli-
matised to the laboratcry conditions for one week.
The technical grade methyl! parathion of 95% purity
was used for experimentation. The methyl parathion
was dissolved in methoxvethanel to form stock solu-
tton by taking 1mg/ml equivalent to 1,000 ppm,
which was added to the aquaria at Q-1 ml/l of water
to yield O-1 ppm (Methoxyethanol alone was non-
toxic in the quantity used)®,

Fishes (120 each weighing 13-3 4- 1-7 8) were sorted
into 20 batches of 6 each and were exposed to (-1 ppm
(Sublethal concentrationy for 48 hours after due
standardisation by probit analysis’, The troughs
containing the Nshes were aerated to rrevent hypoxic
or anoxic conditions in the medium. Conirols also
received similar trealment.

After exposure, the control and MPE fishes were
sacrificed and the tissues, muscle, gill and Jiver were

e —

* For corrgspondence.

1solaled and kept in cold. For enzyme assays, the
tissites were homogenised in 0:25 M c¢old sucrose
solution usimg Yarco homogeniser and centrifuged at
1000 g for 15 min to remove cell debris. The super-
natants were employed for enzyme assays.

The lactate dehydrogenase (E.C. 1.1.1.27) was esti-
mated by the method of Srikantan ef @l.?, and succinate
dehydrogenase (E.C. 1.3.99.1) by the method of
Nachlas ef al®, as modified by Reddanna and Govin-
dappal®. The total carbohydrate and glycogen
contents were determined by using anthrone reagent!l,
The protein content was determined using Folin's
reagent!® and the free amino acid content was deter-
mined by using ninhydrin reagent?®. The mean values
of control and MPE fishes were subjected to statistical
analyses using student ‘¢’ test as described by
Baileyt,

RESULTS AND DiscussionN

Data presented in Table I show a general decrease
in both SDH and LDH enzyme activities and also a
decrease In the total carbobydrate aad glycogen
contents 1n the three tissues of MPE fishes, However,
the total free amino acids and the total protein
contents were enhanced, Within the tissues, the
decrease in SDH was as follows : Iiver > muscle >
21]], while LDH decrease showed the following trend :
g1il > muscle > liver. The decrease in the total
carbohydrates and glycogen indicated the following
trend : muscle > liver > gill, while the increase in
the tofal proteins and free amino acid contents in the
tissues were as follows @ liver > gill > muscle.

Though the oxidative enzymes and its associated
substances decreased in MPE fishes, the tissue specific
trend showed the gill to be relatively more aerobic
than the muscle and the liver (Table I). However,
the lower decrease of dehydrogenases in the muscle
as compared with the liver, is due to the choice of
the red muscle which is aerobic and which contains
the myoglobin pigment. Glycogen shows a r1apid
decrease, suggestive of its immediate utilisation in the
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TABLE [

Levels of carboliydrates, glycogen, total free amino acids, total proteins (mglgm wet wt.) and succinate and lactate
dehydrogenase activities (uM formazan/mg proteinlh) in tissues of control and
methyl parathion exposed (MPE) fishes

Muscle Gill Liver
Si. Enzymeforganic — —— ot e
No.  constituents Control MPE Control MPE Control MPE
1, Carbohydrates 4-34 2. 64 0-81 068 4393 29-81
::0'43 ::0'06 ::0'02 ::0'02 - 1-26 i 1-41
--39% —16% —32%
P< 001 P < 0-002 P < 0-001
2. Glycogen t-36 0-30 Q-23 017 15-71 873
:_—_0'02 ::O‘OI io{}z 220'02 i 038 :'—_0'06
—78% —26% —44%
P < 0-00] P <005 P < 0001
3. Total free amino acids {7-92 21-60 840 14-44 13-96 2528
. 1'39 - 1'30 __I: 0'87 I 0'98 ::1'35 - 3'50
+257% +72%, +81%
P <005 P.-0-01 P <002
4. Total proteins 116-49 127-11 83-36 98-34 91-76 126-39
+  2+66 4+ 2:09 + 671 + 2:66 4+ 6-19 4+ 376
+9% +18%; +38%,
P < 0-02 P<0-05 P < 0-01
5. Succinate dehydrogenase 0-251 0-157 0-022 0-015 0-142 0-067
+0-005 +0-007 10001 +0-002 1+0-015 3-0-004
—379 —32%, — 35375
P « 0-00] P < 0-01 P 0:0]
6. Lactate dehydrogenase 0-025 0-015 0-009 0-003 0053 0-035
— 409 —66%, — 34%7
P < 0-001 P« 005 > = 0001
Eal:h value is the mean of six individual observations. 3+ indicates SD.

The signs -+ or — indicate per cent increase or decrease over control.

P ="*¢’ test (significant).

tissues; this suggests that such of those carbohydrates
that are converted to glycogen or glucose are utilised
to mect the excess demands of the energy metabolism,

The total free amino acids and the protein contents
increased in the three tissues of the MPE f{ishes and
the increase was found 10 be more 1n liver, because
the liver was a major site {or the sythesis of proteinsg,
In vitro studies using labelled amine acids in the same
tissues of malathion exposed Tilupiu, sp. confirmed
that protein synthesis was more in the liver than in
the other tissues'?,

The bigh increase in the total fice amine  acids
suggests that it is partly utilised {« v the protein synthesis
a5 observed by Kabeer'® and  poertly for sheonco-
genesis throuvgh the rapsemination  and the tronse
deamination recetions to supply the nocessary hete acids
o act as precorsors for the mamnterance of ¢uboo
hydrate metabolism to nwet the energy requircments
during the methyl parathion exposed siress condition
Documented eviderce shows that transaminition gnd
transdeamination  reaclions  are prominent  under
siress  conmditiom!® 17,
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Henee 1t ¢an be inferred that in the MPE fishes,
there §s compensation by proteing  and free amino
acids to mecet the energy demands.
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12th INTERNATIONAL CONGRESS OF SOIL SCIENCE (INDIA, 1982)

The Twelfth Congress of the International Society
of So1} Science will be held in New De'hi, India, during
February 8-16, 1982. This has been sponscred by the
Indian Society of Soil Science with the concurrence of
the Government of India, and wil' have financial
support from the Indian Council of Agricultural
Research, It will be the first Internation2] Soil Science
Congress to be held in Asis.

The theme c¢f the Congress will be Managing Soil
Resources to Meet the Challenge to Mankind®’. The

Congress programme will comprise plenary sessions,
sessions of the Commissions and Sub-Commissions,

poster  sessions, symposia, exbibitions, and post-
Congress tours.

For turther particulars please contact Dr, T. D. Biswas,
Organising Secretary, 12th International Society of
Soil Science Congress, Division c¢f Soil Science and

Agricultural Chemistry, Indian Agricultural Research
Institute, New Delhi 110 012.




