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A B S T R A C T  / 
The effect of ionizing of gamma irradiation 

on the testes and ovaries of adults of 

S~odo~tera littoralis emerged from 1, 3 and 

5-day- old pupae, using doses of 50, 100, 

150, 200 and 300 Gy, were studied. The 

irradiation caused a significant bad effect 

on both testes and ovaries. The effect was 

more pronounced by increasing the dose. The 

high dose was found to be most effective for 

producing sterility specially when the five 

days old pupae of 2. littoralis were 
. . 

irradiated with 300 Gy dose. It is aJso . .. 
worthy mentioned that mature cells were more 

resistant than transitional cells. 

1NTROOUCTION ' 

The modifications that ionizing radiations induce 

(histological change) on the gonads have been studied vith 
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the beginning of radiobiological applied reaserch. 

rev years ago many workers reported that the females 

of insects vere more sensitive to gamma irradiation than 

the males. The female adults of Tenebrio malitor were 

sterilized by a dose of 5 Krad, whereas the male adult2 

required a dose 3 times as high before sterility occurs, 

Brover (1973) and Ashref and Brover (1974). Baccetti and Dr 

Dominicis (1964) on Dacus oleae; El-Halfavy (1983) on 

S~odovtera littoralis, Srivastava et a1 (1985) on Dvsdereus 

koenisii and Rosada (1988) on Anasasta kuehniella. They 

reported that spermatids and sperm shoved high resistancz 

to gamma radiation than spermatogonia and spermatocyt~~. 

Little is knovn about the effect of ionizing radiation or. 

S. littoralis. - 
Therefore the aim of this study is to elucidate the 

histological changes in the gonads of adult cotton leaf 

vorm Spodo~tera littoralis exposed to different doses of 

gamma radiation. 

M A T E R I A L  AND METHODS 

The strain of cotton leaf vorm, S~odo~tera littoralis, 

used for t h i s  research vere brought from Faculty of 

Science, Menoufia University, and reared under laboratory 

condition of 2 5 ~ 2 - C  and 7025% R.H. Pupae vere collected 
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and segregated by sex. A total of 120 pupae 

219. 

aged one, three 

and five days old were irradiated with C060 at a rate of 

1000 r/min. Doses of 50, 100, 150, 200 and 300 Gy 6f gamma 

radiation were used. 
* 

For histological study, the emerged adults were 

dissected in saline solution. Testes and ovaries were 

uprooted and fixed for 12 hr in alcoholic Bouinrs fixtive. 

Gonads were then dehydrated in ascending alcoholic 

series and cleared in xylol.before embedding in paraffin 

wax 55:57OC M.P. in order to prepare them for sectioning. 

The sections were cut 7 microns thick and stained with 

Delafields haematoxylin and Eosin stain. 

-- RESULTS 

Normal structure of 2.littoralis testes: 

Each testis is formed of 8 follicles. Each follicle 

contains a successive zones in which germ cells are 

located. At the distal end of each follicular chamber, 

there is a large nucleated mass of protoplasm known as 

apical cells. Within each follicle there is a distinct 

germinal area consisting of spermatogonia. These cells are 

rounded in shape, containing large nuclei. ~permato~onia 

.are grouped in the form of cys t  in -which they are 

transformed to spermatocytes. All cells within the cyst 
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mature to spermatid (Immature sperm). These cells are in 

stage of synchronous transformation into spermatozoa 

(mature sperm). Sperms are nearly spherical (Fig. 1). 

Treated testes: 

The testes of adults which emerged from one day old 

pupae irradiated with 50 G y ,  showing all stages of 

spermatogenesis. The germinal area appeared normal but the 

testicular follicular tissue was destructed. The follicular 

septum was completely absent. Although no difference were 

observed at 50. Gy dose, the adults emerging from irradiated 

one day 'old pupae treated with 100 Gy, showed that the germ 

cells in most stages vere present but their number was less 

than untreated testis which means that the formation of 

spermatids from spermatocytes had been stopped. Spermatids 

were seen enclosed in a broken cyst. Immature sperm bundles 

appeared taking different morphological shapes being avoid 

or twisted. Most of the follicular septum was thickened 

showing extansive vacuolization. Some of them appeared 

normal in shape (Fig. 2 a,b). 

By increasing the dose, the effects were pronounced in 

adults emerged from irradiated one day old pupa treated 

with 150 Gy. Many effects vere noted for example, damaged 

germinal area, vith deeply stained chromatin material of 

theiz nuclei. Sperrnatocytes vere enlarged, spermatid 

bundles and sperms appeared abnormal (Fig. 3). 
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Cont hued 

Species E l  Arish Sinai Luxor E l  Khargah 
No. No. No. No. 

Jassidae 

Qliasmus cons~urcatus per. 4 - 1 - 

Lygidae 

Hiridae 

CvrtoDeltis tenuis Reut. 

Nasocoris albiwnnis Linn. 

Pentatomidae 

Nezera viridula 

Neuroptera 

Myrmeleontidae 

Creoleon africanus Ramb. 

Creoleon kluui Navas 

Creoleon indiaus Navas 

Lepidoptera 

Npphalidae 

Vanessa atalanta L. 

Vanessa w d u i  L . 



Insect fauna 

Cant inued 

North Egypt South Egypt 

- Colias crocea Geoffery 6 10 3 

Colotis fausta oliv. - 8 1 2 

Pontia slauconma K l u g .  3 3 5 - 
Sphingidae 

Himtion celerio L. 3 12 5 - 
Hvles liveroneca Esp. 

Diptera 

Asilidae 

Amlea alsira L. 

Promachus arsenti~nnis Bf  f 1. 

Bcmbyli idae 

Anthrax tri~unctata Wied. 

EXOD~OSOLB decre~ita Wied. 

Calliphoridae 
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present in some cases. Spermatocytes were degenerated and 

~ften lacking cytoplasm, leaving almost empty cysts. In 

some follicles the spermatocytes were completely lost. 

jpermatids and sperms were abnormal and appeared necrotic. 

Immature sperms were seen scattered here and there and 

aature spermatozoa were degenerated indicating that a dose 

)f 300 Gy is sufficient to arrest the process of 

;permatogenesis (Fig. 6). 

The testes from adults emerged from treated five days 

)Id pupae with 100 Gy exhibited all stages of 

permatogenesis. The germinal area was normal in 

,ppearance. Few changes appear such as vacuoles under 

esticular follicle (Fig. 7 ) .  

Although no differences were observed in sections of 

estes from adults after treatment with 100 Gy, the 

ections of adult testes emerging from irradiated five days 

Id pupae with 200 Gy revealed relatively significant 

amage. Spermatogonia showed a destruction, cyst membranes 

f spermatocytes were often broken. Spermatids, sperms and 

esticular wall appear more or less normal (Fig. 8)..  The 
* 

ffectst -were more pronounced with the increase in dose. A 

were destruction occur in the gonads of adults emerged 

:om treated five days old pupae at dose 300 Gy. The 

Ffects seen vere in the form of thickened and destructed 

?stkular vall. Abnormal germ cells vere observed in 
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Sections in tests of S. LittoraliF;' 
4) Testis of adult emerged from irradiated 

3-day-old pupae with 100 Gy. 
; 5) Testis of adult emerged from irradiated 

3-day-old pupae with 200 Gy. 
6) Testis of adult emerged from irradiated 

5-day-old pupae with 300 Gy. 
7) Testis of adult emerged from irradiated 

5-day old pupae with 100 Gy. 
8) Testis of adult emerged from irradiated 

5-day-old pupae with 200 Gy. 
9) Testis of adult emerged from irradiated 

5-day-old pupae with 300 Gy. 

ins ' fr (vacuole). 
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all testes follicle. They appeared somewhat knlarged. It 

was difficult to ascertain wheather they were spermatogonia 

or spermatocytes. In most cases, spermatocytes were 

pyknotic and had the same appearance as that indicated for 

five days old pupae treated with 200 Gy. The scattered 

spermatid bundles were seen among other cell type. In few 

number of cases a new spermatids were distinguishable. The 

sperm bundles were seen in a broken state, appeared thick, 

curved and rod-like in shape. In some testes follicle 

spermatogonia cells were absent (Fig. 9 ) .  

Normal ovaries: 

has 

each 

After emergence the female of S~odo~tera littoralis 

a well developed ovaries (polytrophic type) in which 

oocyte has nurse cells enclosed within its follicle. 

The wall of the ovariole is formed of a single layer 

of syncytial epithelial sheath. Inside the ovariole, in the 

germarium, the follicular epithelial . cells can not be 

easily differentiated from the oogonia. Trophocytes (nurse 

cell) has a very large nucleus with chromatin material that 

completely fills the nucleus. The ooplasm and the nurse 

cells surrounded by the follicular epithelium represent the 

oocyte. The size of oocyte varies according to the phase of 

development. The oocyte nucleus (germinal vesicle) is 

located in the ooplasm. Ova (egg) has a- follicular 

epithelial layer (egg shell) and acquire a yolk (Fig. 10). 
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Sections in ovary of S. littoralis: 
10) Nornral ovary of adult S. littoralis. 
111 Gvary of adult emerged from irradiated l-day-old pupae 

vith 50 Gy. 
121 Ovary of adult emerged from irradiated 1-day-old pupe  

v i t h - ~ O O  ~ y .  
13) Wary of adult emerged frm irradiated 3-day-old pupae 

w i t h  100 Gy. 
T( trophocyte) ,TN (trophocyte nucleus 1 ,TC( trophocyte 
cytoplasm), 00( ooplasm 1 , GW ooplasm nucleus or germinal 
vesicle),P(Pore),FE(follicular epithelilm), V 
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Treated ovaries: 

In the ovaries of the adults emerging from one day old 

irradiated pupae treated with 50 Gy, a little changes were 

noticed at this low dose. Oogonia, oocytes, and nurse cezls 

appeared more or less normal (Fig. 11). 

The ovaries of the adults emerging from one day 

irradiated pupae treated with 100 Gy, showed more severe 

changes. These changes include, destruction of the outer 

sheath enveloping each ovariole and degeneration of young 

oocytes. The oocytes were hardly seen indicating that their 

formation had been interrupted. In addition the ooplasm 

showed evidence of vacuolation. Most oocytes and nurse 

cells appeared of abnormal shape and were seen clumped 

together (Fig. 12). 

The one day old pupae treated with 150 Gy, failed to 

emerge adults. 

The ovaries of female adults emerged from irradiated 
..I 

three days old pupae with 100 Gy showed-.apparent 

destruction of germarium. The process of oocyte forn&ion 

by oogonia was masked by the large number of similar 

trophocytes packed into the germarium. Some ova exhibited 

disorganized cellular arrangement. The yolk of some ova 

showed evidence of beginning vacuolation. In these cases, 

the nurse cell nuclei were seen clumped together (Fig. 13). 

Histological changes after irradiation by dose 200 Oy 



Irradiation on the goands 

Sections in ovary of g. U Q :  
"41 m ary of adult emerged from irradiated 34ay-old pupae 

with 200 ~ v .  
15) Ovary of :kt emerged from irradiated 5day-old pupae 

with 100 ~ y .  
16) Ovary of adult ewrged from irradiated S-day-old p q a e  

with 200 ~ y .  
17) Ovary of adult emerged from irradiated Sday-old piipae 

with 360 m. 
-4 - 

T( h p h o c y t e  ) , mi tr~grlocyte i~uc;e?is j , K < trup1-.cqte 
~Hoplasrn) ,OO~ooplasm), Gv(oop1asm nuc:eus or germinal 

-----, vesicle ),P(P~re!,m(follicular epithelim),  v ( ~ ~ ~ l @ ) . G ( g e r m a r ~ m )  ,(outer sheeth). 
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vas much more severe and ~\le females vere sterile at this 

level of treatment. More~yer, the oocytes, presented 

a various degree of alteratim reaching to considerable 

shrinkage of the whole cells. ~ r & s  changes were also seen 

in the nurse cells. Also we can observe deformation of 

ovariole, vith irregular layer of epithelial cells that 

surround the ovariole. The other germ elements (oogonia, 

oocytes and nurse cells) vere hardly seen. In some cases 

the cells at the terminal part of the pointed end of the 

germarium vere seen to be sparsely distributed and 

separated from each other. The compact mass of oogonia 

vhich is a characteristic feature of the distal zone of 

normal ovariole was no longer identifiable (Fig. 14). 

Adult females failed to emerge from irradiated three 

days old pupae of 5. littoralis at 300 Gy. 

Little change vas observed in the ovaries of newly 

emerged adults from five days old pupae irradiated v.ith 100 

Gy. The ovariole vall consists of an outer thin membrane, 

which looks normal, but has irregular shape. Sometimes 

separation of the follicular cells from the developing 

pocyte and ooplasm was observed. Trophocytes and the 

youngest oocytes appeared distorted. Some oocytes vere 

lestructed and nurse cells contained vacuoles (Fig. 15). A t  

200 Gy irradiated five days old pupae, emerged adults has a 

aore pronounced change than those treated vith 100 Gy. 
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Young oocyte looks normal with vacuoles around the nurse 

cell nuclei, and there was a decrease of the number of 

oogonia. Vitellarium sheath around ovary was destructed. 

Developed egg were still visible in the treated adults, but 

their shapes were abnormal, and vacuolization of yolk was 

observed (Fig. 16). The damage occurred in ovarioles of 

adults emerged from irradiated five days old pupae with 300 

Gy was extremely more pronounced than that occurred at 

doses 100 and 200 Gy. The cytological changes include the 

disorganization and thickening of the trophocytes and 

oocytes (Fig. 17). 

In all cases,atrophy of the ovarioles was obvious. Egg 

follicles were abnormal in shape and the nurse cell nuclei 

were clumped together. 

DISCUSSION ' 

Our present study showed that in males a.dose of 100 

Gy would be inadequate for preventing all gonial cell 

activity. The effects were more pronounced by increasing 

the dose of irradiation. In females, the egg cells show a 

different sensitivity according to its degree of 

development. The young oocytes and oogonia were more 

sensitive than the oldest one. A dose of 100 Gy was 

sufficient to cause severe damage to the ovaries. Sperms 
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and ova vere not greatly affected by 50  Gy, but vere 

severely affected at 150 Gy in adult males, 100 Gy in adult 

females which emerged from irradiated one day old pupae. 

Transitional cells vere damaged at high doses. 

We could also verify that the sterilizing dose for 

adults was 200 Gy for both male and female. However, 

females of S. Jittoralig were more sensitive compared with 

males. 

Our present observations are in agreement with that 

reported by Baccetti and De Dominicis (1964) on 

9leae. .They shoved that, 4 and 5 Krad gamma irradiation 

applied to pupae caused sterility for adult males. On other 

hand sterility in females occurred at a dose of 2 Krad. 

Offori (1970) on Stomoxvs ~lcitrans, shoved that 

irradiation vith 2 Krad did not completely arrest the 

development of the first egg follicle vh'ile 3 Krad resulted 

in complete atrophy of the ovarioles. Also .he indicated 

that a dose of 5 Krad is sufficient to arrest other process 

of spermatogenesis and this inpart complete sterility to 

the male of treated in late pupae or young adults. On the 

other hand, 4 Krad have no significant effect. 

Brover ( 1 9 7 3 )  on Tcnebrio~bo$?k, stated that 25 Krad 

shoved much more severe histologlcal 

male; vere sterile a t  this level 

sterility was complete in females at 5 

changes in testes and 

of treatment. Wbereas 

Krad. 
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'9, 
Ashref and Brower (1974) on Tenebrio molitor, stated 

that, the severe destruction occur at 25 Krad for adult 

testes and ovaries and cause strility. 

Hodges (1983) on Dermestes frischii, reported that 

there' was a considerable variation in the radiation 

sensitivity of the various germ cells. 

Srivastava & gJ (1985-1986) on Dvsdercus koeniqii, 

mentioned that the testes were completely destroyed and 

rendered non functioning. They also stated that ovaries 

shoved a pronounced pathological changes including cellular 

degeneration. 

On conclusion we could say that, irradiation caused 

pronounced damage to both adult ovaries and testes of 

S~odo~tera littoralis emerged from treated pupae. The 

damage caused by irradiation, to the ovarian and testicular 

structures was qualitatively similar but varied in 

intensity. These changes were more obvious at higher dose 

of irradiation. 

Irradiation with doses 200 . . and 300 Gy, not only 

delayed ovarian growth but also produced deformation in the 

shapes of developing follicles and nurse cell nuclei. On 

the other hand, these doses were found to be sufficient to 

arrest the pr-ocess of spermatogenesis whi-ch cause complete 

sterility to the treated males. 
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