
Study of acute and chronic treatment of tetracycline
on total lipid contents in various tissues of

freshwater mussels, Lamellidens corrianus (Lea) 
& Parreysia cylindrica (Annandale & Prashad)

INTRODUCTION

Tetracyclines are a family of broad-spectrum antibiotics, 
which inhibit protein synthesis by preventing the binding 

of amino acyl transfer ribonucleic acid to the bacterial ribosome 
(70S).

The freshwater bivalves, L. corrianus & P. cylindrica were 
acclimatized to laboratory conditions for 4 days prior to 
experimentation.  During experimentation the L. corrianus & P. 
cylindrica showing apparent good health and movements were 
used for investigation.  The animals were divided into five groups, 
two for acute and two for chronic exposures of tetracycline and 
one group was maintained as control in each case. 

These tetracyclines provide safe, inexpensive and effective 
treatment for many bacterial infections[1] The selection of the 
antibiotic is due to its use in artificial pearl culture during post-
operative care to reduce the mortality rate.

Lipid is the most efficient organic reserves of most of the 
bivalves and other animals [2]along with major structural 
components of the body tissues.  It is therefore essential to study 
the effect of variables on the lipid content.  Starvation resulted in a 
significant decline of the lipid content and a complete depletion of 
the triglyceride reserve.  Impact of pesticides on the lipid content 
has been studied in the gypsy moth, Porthretia dispar [3]  and in 
Mythimna (Psedaletia) separata [4].  The pesticides are known to 
inhibit cholinesterase and hydrolases.  Dimilin intoxication 
increased the lipid content in the larvae of Porthretia dispar.[5]  A 
high lipid contents was observed of the gonad at the time of most 
active gametogenesis in Pismo clam, Tivela stultorum[6].  The 
major organic reserves, glycogen and lipid, declined in the 
hepatopancreas of Scylla serrata during the period of 
reproductive activity while inclined in ovary during the same 
period [7].
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Freshwater bivalves, Lamellidens corrianus were exposed to acute dose of tetracycline one of the broad spectrum antibiotics, 369.10PPM, 
and Parreysia cylindrica 166.54PPM up to 96 hrs.  In Lamellidens corrianus the concentration used for chronic treatment of tetracycline was 73.82 
PPM, while P. cylindrica 33.30 PPM up to 21 days.  The total lipid content was estimated after 24 and 96 hours of acute treatment and 7, 14 and 21 days 
of chronic treatment in the mantle, gills, foot, ovary, testis, whole body  and digestive gland of the bivalves. After acute and chronic exposure of 
tetracycline, L. corrianus and P. cylindrica showed increase in total lipid contents.  There was overall increase in lipid contents in different tissues of 
both the species of bivalves.  Ovary showed maximum response against the tetracycline treatment.  Maximum increase in lipid contents was found in 
ovary after chronic treatment of tetracycline.  The increase in lipid contents may be due to the lipogenesis occurring in the ovary for production of 
gametes

a)    Acute exposure to Tetracycline:

b)   Chronic exposure to Tetracycline:

RESULTS AND DISCUSSION

The healthy bivalves, Lamellidens corrianus were exposed to 
acute treatment (LC ) of tetracycline 369.10PPM, while 50/2

Parreysia cylindrica were exposed to tetracycline (166.54PPM) 
up to 96 hrs.

The acclimatized L. corrianus were exposed to (LC ) 50/10

concentration of tetracycline 73.82 PPM while P. cylindrica were 
exposed to chronic concentration of tetracycline 33.30 PPM up to 
21 days. During exposure period, no special food was provided 
and the water with required concentration of antibiotic was 
changed daily in the experimental set and also from control.   
Control set was provided with dechlorinated water only without 
addition of tetracycline.

After 24 and 96 hours of acute and after 7, 14 and 21  days of 
chronic exposure, the mantle, gill, foot, testis, ovary, digestive 
gland and the whole body flesh was isolated, blotted to remove 

0excess water and dried in oven at 80 C till constant weight was 
obtained.  All tissues were ground separately into fine powdered 
form and total lipid contents were estimated.

Total lipid content was esti
and cholesterol was used as a sta

Tables 1 to 2 indicate changes in total lipid level of different 
tissues of L. corrianus & P. cylindrica on acute and chronic 
exposure to tetracycline. After acute and chronic exposure of 
tetracycline in L. corrianus and P. cylindrica lipid contents 
showed great increase.   There was overall increase in lipid 
contents in different tissues of both the species of bivalves.  Ovary 
has given maximum response against the antibiotic treatment.  
Maximum increase in lipid contents was found in ovary after 
chronic treatment of tetracycline.   The increase in lipid contents 

mated by using Vanillin reagent 
ndard [8] 
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Table 1: Impact of tetracycline on lipid content (mg %) of Lamellidens corrianus after acute and chronic exposure

M = Mantle; G = Gill; F = Foot; O = Ovary; T = Testis; WB = Whole body; DG = Digestive gland.
Values are expressed as mg/100mg dry weight of tissue. ± indicates standard deviation of three independent replications.
+ or - indicates % variation over control. Significance: * P < 0.05; ** P < 0.01; *** P 0.001; NS = Non-significant.

M = Mantle; G = Gill; F = Foot; O = Ovary; T = Testis; WB = Whole body; DG = Digestive gland.
Values are expressed as mg/100mg dry weight of tissue. ± indicates standard deviation of three independent replications.
+ or - indicates % variation over control. Significance: * P < 0.05; ** P < 0.01; *** P 0.001; NS = Non-significant.

Table 2: Impact of tetracycline on lipid content (mg %) of Parreysia cylindrica after acute and chronic exposure
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may be due to the lipogenesis occurring in the ovary for 
production of gametes.  In mantle the lipid contents increased 
with least rate (Tables 1 & 2).

In P. cylindrica the lipid content was maximum in ovary and 
then in digestive gland after chronic exposure of tetracycline.  
This tetracycline exposure caused an overall continuous and 
consistent increase in the lipid content of ovary, digestive gland, 
whole body, gill, mantle and foot of P. cylindrica.  The different 
rate of increase was a function of their dose and period of 
exposures 

level may be the biotransformation of the other organic 
constituents like carbohydrates and proteins into lipid and the 

The results obtained in present study are in agreement of most 
of the above observations and showed proportionate increase in 
the lipid contents with the period of exposure to tetracycline.

1. Wilson, W.R., (1977) Antimicrobial agents: tetracyclines, 
chloramphenicol, erythromycin and clindamycin. Mayo Clin. 
Proc. 52: 635-640.

2. Anderson, P. D. and Webber, L. J. (1977) The toxicity to 
aquatic populations of mixtures containing certain heavy metals. 
Proc. Int. Conf. Heavy Metals Environ., Toranto, Ontario, 
Canada, 2: 933-955.

3. Baumler W. and H.S. Salama (1976) Some biochemical 
changes induced by dimilin in the gypsy moth Porthretia dispar 
L.Z.Ang. Ent. 81: 304-310.

4. Patil P.N. (1986) Impact of different pesticides on some 
physiological and neuroendocrinological aspects of Mytgimna 
(Pseudaletia) separata. Doctoral theis Marathwada Univ., 
Aurangabad, India.

The different factors like age, sex, food supply, seasonal 
variations etc. influence the lipid content of the organisms.  It was 
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after organophosphate treatment [9].  The transformation of 
glycogen into lipid through triose phosphate pathway as one of the 
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[11].  Elevated level of lipid on pesticide and heavy metal stress 
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