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ABSTRACT

Pupae of the mosquito , Culex pipiens L. were gamma-irradiated with 3

doses (40 , 60 . 80 Gy) and compared with a non-irradiated group for

nucleic acids in the newly emerged adults; 24 , 48 and 72 hours post-

emergence. Nucleic acids were estimated in starved adults or blood-fed

females.

The results showed that RNA content in the normal or irradiated unfed

males or females decreased with time after emergence. Irradiation with

different doses decreased RNA content in males after 48 and 72
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hours. However, in females, irradiation with low doses had no effect after

24 hours but the effect was clear after 48 and 72 hours.

Gamma irradiation led to a decreased RNA content of females after 72

hours post feeding on blood meal. This decrease was insignificant at 40 Gy

but highly significant at 60 and 80 Gy.

Normal males had a constant DNA content at all periods. However,

irradiation reduced this content at 40 and 60 Gy , especially after 72 hours.

At 80 Gy DNA showed an increase at first then was reduced reaching the

control value after 72 hours. Irradiation and time slightly reduced the DNA

content , especially at 72 hours. Irradiation with 60 and 80 Gy showed a

pronounced increase in DNA content in the blood-fed females 72 hours

post feeding.

The RNA / DNA ratio was decreased by irradiation of non-fed males

and females , while in the control blood -fed females, this ratio was higher

after 72 hours post feeding than that in unfed ones. The ratio was

decreased in irradiated females with increasing the gamma dose after 72

hours post feeding.

2 5 3



INTRODUCTION

The RNA content can be considered as an index for the capacity of the

organism for protein synthesis and the DNA content as an estimate of cell

number ( l ) . The RNA / DNA ratio could be uses as an index of the protein

synthesis capacity per cell<2).

Effect of gamma irradiation on nucleic acids (N. A.) of different insects

were reported by several authors; Passonneau (3) on Melanophlus

differentials , Lassota (4 '5) on Bomby , mori, Styer et al{6)., on Indian meal

moth, and El-Shall(7) on Spodotera littoralis.

In the present study , the adverse effects of gamma irradiation on nucleic

acids were investigated in a trial to determine the relationship between the

(N.A.) level on the whole body of irradiated Culex pipiens and the amount

of the accumulated protein . This may explain the low fertility of females

irradiated with high doses of gamma radiation

MATERIAL AND METHOD

The rearing technique of mosquitoes and irradiation procedure used

described by Shoman'8'

Adults irradiated at pupal stage. The newly emerged adults were divided

into two groups. Adults of 1st group were starved and taken at 24 , 48 , 72
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hours post-emergence to estimate the nucleic acid content in the whole

body of both males and females.

The 2nd group of adults were fed blood meal and left for 3 days after

feeding , then they were taken to determine the nucleic acid content in the

whole body extracts of females.

Nucleic acids (RNA & DNA) were extracted according to Schneider'9'.

The Dishe's modified method described by Burton(l0) was used : to

determine the DNA.

Ribonucleic acid (RNA) was estimated by the orcinol reagent method

according to Mejbaurn(ll)

RESULTS AND DISCUSSION

The data presented in Figs. 1 and 2 indicate a decrease in RNA content

in the normal or irradiated non-fed males or females with time post

emergence. The magnitude of effect of irradiation varied according to the

applied doses and sex. The effect of irradiation was more pronounced as

the dose increased and the amount of RNA decreased . The highest

reduction of RNA content was observed at 60 and 80 Gy doses.
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The data also revealed that, sex had a clear role in the radiosensitivity of

RNA where males of C. pipiens proved to be more sensitive to irradiation

than females under the present experimental conditions.

RNA content can be used as a measure for the potential rate of protein

synthesis'" . Moreover, Chaubey and Bhatt"2'reported that, a significant

and continuous increase in RNA content in the eggs of Corcyra

cephalonico indicated that during this period (6 to 36 hours), active protein

synthesis as well as transcription of genetic material occurs, such an

increase in these processes seems to be necessary for synthesizing a

number of tissues and organ-specific new proteins to fulfill the demand of

the developing embryo.

In the present investigation , DNA of control male C. pipiens showed

almost the same amount during different periods (Fig. 3). The effect of

gamma irradiation was obvious and the effect of time lapse post

emergence under the different tested doses was trivial. The DNA content

of non-fed female C. pipiens was slightly reduced by time and gamma

irradiation when compared with the control (Fig. 4).

Variations among the nucleic acids of different insects were reported by

several authors. For example , Passonneau'3' reported that, X-ray caused

an inhibition of nucleic acids synthesis in egg of Melanoplus differentialis.

Lossota'4' stated that irradiation of diapusing eggs of Bombyx man with 20

Krad of gamma rays inhibited RNA synthesis by 20% than normally

gastrulating eggs. The same author'5' found that low doses of gamma rays
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delayed and damaged the synthesis of DNA and induced the breakdown of

RNA in the diapause eggs of Bomby.x mori. Styer e/o/ (6 ) . , stated that

ultraviolet irradiation decreased the amount of thymidine incorporated

after exposure of cells derived from imaginal wing discs of Indian meal

moths.

In the present investigation, non-fed males showed to be more

radiosensitive than non-fed females where nucleic acids (RNA and DNA)

of male were more suppressed by irradiation. Generally, the decrease in the

amount of both nucleic acids was observed by different authors, n' l3).

Moreover, sex, doses and species played an important role in the

sensitivity of nucleic acids to gamma irradiation. Abdel-Salam(l3) deduced

that RNA of female Ephestia kuehniella was more radiosensitive while

gamma irr

Shall(7) mentioned that, RNA and DNA of female Spodoptera Uttoralis

were more radiosensitive than that of the males. These results do not agree

with ours in connection with the (N.A.) radiosensitivity in both sexes.

The DNA content of female fed on a blood meal (after 72 hours post

blood meal), showed a gradual increase in their contents with the increase

of the applied dose. On the other hand, the levels of RNA content declined

gradually with the increase of the applied gamma doses (Fig. 5).

According to Van Handel"4'most mosquitoe species egg production is

started by a blood meal (anautogenous development). This blood

dependent synthesis (egg protein production) was controlled by a hormone
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from the brain and another from the ovaries (Hagedorn"'5'). Vitellogenesis,

the process of yolk protein synthesis and deposition is an attractive system

to explain the role of the hormonal regulation of gene expression, as it

involves the production of large amount of specific m-RNA and

polypeptides in response to a hormonal signal (Gemmill et a/(l6).,) .

Interesting enough, is that, there was a good correlation between the

decrease in RNA content and increase in the DNA of the whole body of

irradiated C. pipiens mosquito female after 72 hours post blood meal, on

one hand, and the reduction of protein content in the ovaries on the other

hand. This point of view is supported by Engelmann"7' and Clements and

Boocock(l8>, they reported on the accumulation of protein in vitellogenesis

and developing follicles and hence the control of egg production.

In the present investigation, female C. pipiens fed on the blood meal

showed a different pattern of radiosensitivity where a steady decline in

RNA was observed accompanied by a sharp increase in the DNA. One

possible explanation is that the increase in DNA level may be due to its

rapid replication in order to cope with the rising number of cells for

developing (l2).

The increase of DNA could possibly be a way for insect to recover from

the deleterious effect of irradiation which leads to the damage of somatic

cells beside the gonads cells.
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RNA/DNA ratio can be regarded as an index of protein synthesis

capacity in cell"2'. Therefore in order to study the protein synthesis

capacity for cell, the RNA / DNA ratio should be calculated.

The obtained data from this study revealed that, gamma irradiation led

to a decrease in the RNA / DNA ratio for non-fed males and females (Figs.

6, 7 and 8). On the other hand, the normal female mosquito fed a blood

meal showed a higher RNA / DNA ratio after 72 hours post feeding than

non-fed mosquitoes, indicating a higher concentration of protein'0.

However, in the present work , gamma irradiation led to a decline in the

RNA / DNA ratio in blood fed females.

From the above mentioned results it can be seen that, RNA / DNA ratio

decreased with increasing both time post emergence and gamma irradiation

dose . This may explain the decline in protein contents in irradiated

mosquitoes especially at higher doses'81.
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