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Abstract: High level of uric acid was found in the haemolymph of the sixth instar larva of the moth, Orthaga
exvinacea Hampson. The uric acid level was found to be varying from 3.8 pmole/ml to 5.59 pumole/ml in the unit
volume of haemolymph. In the total volume of haemolymph, the uric acid concentration was varying from 0.08
pmole/total tissue to 0.20 pmole/total tissue during sixth instar development. It is suggested that uric acid is playing
an important role in the maintenance of the homeostatic equilibrium of the internal environment of the insect
larva.
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1. INTRODUCTION

Terrestrial insects are generally uricotelic. One of the characteristics of insect haemolymph is the high concentration of
uric acid and this character distinguishes insects from all other invertebrates [1]. The occurrence of uric acid in
haemolymph has been demonstrated in a number of insects [2], [3]. This is in tune with the uricotelic nature of excretion
of terrestrial insects. The relative changes in the uric acid concentration of haemolymph during the development of insect
larvae were rarely been studied [4]. In the present study, an attempt was made to study the changes in the concentration of
uric acid in the haemolymph of the sixth instar larva of the moth, Orthaga exvinacea Hampson.

2. MATERIALS AND METHODS

The larvae of Orthaga exvinacea (Pyralidae: Lepidoptera) were reared on their natural food, mango leaves (Mangifera
indica) under laboratory conditions. Chronologically comparable final instar larvae were separated from the colony and
reared separately with limited numbers. The sixth instar period is divided into six periods [5].

For extracting haemolymph, the larvae were anaesthetized slowly with diethyl ether. One of the thoracic legs was
amputated and the oozed out haemolymph was immediately drawn into a capillary tube. To ensure complete extraction,
the larva was gently pressed from the anterior and posterior ends simultaneously until no more haemolymph was
extracted. The haemolymph was deproteinized with equal volumes of 2/3 N sulphuric acid and 10% sodium tungstate.
The precipitated protein was centrifuged off and the supernatant was analysed for uric acid according to Brown [6]. The
standard uric acid treated in the same way was used for calibration. The food, mango leaves was also analysed for uric
acid.
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3. RESULTS

Haemolymph volume at different periods of the sixth instar development is presented in table 1. The volume of
haemolymph was increased from 0 h (15.60 pl/larva) and reached the highest volume at 72 h (41.80 pl/larva). Then the
volume was decreased and 120 h recorded the lowest value (10.33 ul/larva). The concentration of uric acid based on the
unit volume of haemolymph was initially high at the beginning of the instar (4.81 umole/larva at 0 h) but decreased to the
lowest value at 72 h (table 2). Concentration of 3.84 umole/ml at 72 h was followed by an increase in the value (5.73
pmole/ml) which was followed by a slight decrease in concentration at 120 h (5.59 pmole/ml). However, based on the
total volume of haemolymph, the concentration increased gradually from 0 h (0.08 pmole/total haemolymph) to 96 h
(0.20 pmole/total haemolymph) followed by a decrease recording the lowest value at 120 h (0.06 pmole/total tissue)
(table 2).

Table 1. Volume of the haemolymph

Larval periods (h) Volume of haemolymph pl/larva
0 15.60 £ 1.95
24 18.33 £ 3.27
48 32.20 £5.02
72 41.80 + 3.83
96 34.80 £ 5.07
120 10.33+£1.30

The results are the mean of five determinations with standard deviations.

Table 2. Uric acid content of haemolymph

Larval period (h) Uric acid
pmole/ml pmole/total haemolymmph

0 4.81+0.47 0.08 £ 0.01

24 4.76 £ 0.40 0.09 £ 0.01

48 4.27+£0.48 0.14 £ 0.02

72 3.84+£0.18 0.16 £ 0.01

96 5.73+£0.92 0.20£0.03
120 559 +£0.45 0.06 £ 0.005

The results are mean of five independent determinations with standard deviations.

4. DISCUSSION

Uric acid is synthesized mainly in the fat body [2], [3], [7]. The synthesized uric acid might be sequestered in to the
haemolymph for removal by way of excretion. Compared to other nitrogenous end products like ammonia or urea, uric
acid is less toxic and allows considerable build up concentration. Due to this nontoxic effect, the larva produces more uric
acid at post-maturation period, when the larva stops excretion (table 2). The uric acid produced may be used as a storage
metabolite [8]. Uric acid is known to contribute to osmotic pressure of the medium and involves in the acid-base balance
and buffering capacity [9], [10]. Further, the variation in the concentration of the uric acid observed during the
development of the larva suggests that uric acid plays an important role in the maintenance of the homeostatic equilibrium
of the internal environment.

The occurrence of uric acid in the haemolymph of the larva suggests that it is a true metabolite. Analysis of the food of
the larva showed that it contains no uric acid. Also the compound was found to be important ingredient of excreta [11].
This suggests the synthetic nature of the uric acid by the animal.

The uric acid from the haemolymph may be removed by way of excretion and stored in the fat body. The larva of O.
exvinacea is uricotelic excreting 62.47 pmole/g to 123.15umole/g uric acid [11]. Kuzhivelil and Mohamed [8] also
showed that this larva can store considerable amount of uric acid in the fat body.
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5. CONCLUSION

The present study shows that hameolymph of the larva show high titre of the uric acid. Uric acid is synthesized as a
nitrogen metabolite and it is sequestered into the haemolymph for removal by way of excretion or may be stored in the fat
body.
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