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Abstract: The ovarian development of Musca 

domestica, was examined under light microscope. There 

are two ovaries in the adult female of fly. Each ovary 

was formed of about 60-70 polytrophic ovarioles. The 

ovariole in cross sections organized in several circles. 

From cytological observations, ovary development and 

oogenesis could be divided in to 6 stages; ovaries with no 

noticeable follicle cells existing were characterized as 

(stage1), the follicle-growing stages considered as 

(stage2, 3), the vitellogenen in stages (stages4, 5(and 

mature egg stage (stage6). The oocyte initiated 

development at first stages of oogenesis; the nurse cells 

and follicle epithelial cells were considered to fulfill 

important functions with regard to the growth of the 

oocyte. 
 

Keywords: Musca domestica, Muscidae, ovarian 

development, oogenesis. 

 

1. INTRODUCTION 
Musca domestica is the insect that breeds in a wide 

diversity of organic substance mainly domestic waste 

which affects animal husbandry and environment. House 

flies consider a significant pest associated with 

transmission of numerous human and animal pathogens 

[1, 2]. They caused great amount of diseases like cholera, 

typhoid, paratyphoid, salmonellosis, polio, coxsackie 

virus, hepatitis, amoebae dysentery, and bacillus 

dysentery [3, 4] as well as transmission of shigellosis and 

other diarrhea disease [5]. The house fly one of the 

sanitary importance, show rapid development of the ovary 

after emergence and numerous eggs are laid during the 

adult stage, studies on the ovarian development of house 

fly are necessary for comprehension of life cycle and for 

analysis of the action of chemosterilants [6].  

The ovary of insect are organs bilaterally situated and 

consist of a number of ovarioles categorized as meroistic 

(teletrophic and polytrophic) or panoistic. The simplest 

ovary is panoistic type and there are no trophocyte or 

nurse cells, while the meroistic ovariole contains both 

types of cells. In panoistic ovary oocyte cells  are supplied 

by the epithelial follicle cells, while in  merostic ovary 

nutrition is supplied by both trophocyte and follicular 

cells [7, 8]. Panoistic ovary are exist in stoneflies, fleas, 

apterygotes insects, grasshoppers, stoneflies, crickets, 

termites, dragonflies and some beetles [8, 9], meroistic 

type are present in butterflies, moth, and flies [10]. 

Ovaries of insect are consist of tubular parts termed 

ovarioles. Generally, the developed ovarioles comprise of 

three distinic regions: (1) the terminal thread, which 

connects the ovariole to the fat bodies; (2) germarium 

region, where mitotic divisions of the germ cells occurred 

in this region; and (3) vitellarium region, employed by 

lined arrangement of the ovarian parts consist of somatic 

cell and germ line called ovarian follicles. Adult insect 

females naturally produce a great amount of eggs to 

transmission their genesis and to that end they participate 

significant resources [11]. 

 In the period of oogenesis, carbohydrates, lipids and 

proteins other substances are commonly accumulated in 

the development oocyte [12]. Synthesis of yolk proteins 

is a vital process for the growth of the egg. In this time, 

quick growth of oocyte arises owing to yolk substance 
accumulation [13]. Vitellogenesis, is synthesizing a 

cluster of proteins creating outside the ovary, is the chief 

constituent of the yolk and deposited as vitellin in oocytes 

[14]. Insect ovaries are three kinds, meroistic telotrophic, 

meroistic, telotrophic and panoistic [15, 16]. In three 

kinds of ovary follicle epithialial  cells enclosed the germ 

cell and interrelate with it closely throughout oocyte 

growing. Panoistic ovary is the primitive in morphology, 

comprising of an oocyte encircled by a follicle epithial 

cell layer. Other meroistic ovaries have more complex 

cytological origins and physiologies. Oogonium divides 

in to produce cystocytes which are group of related cells 

remain joined by cytoplasmic channels. Single cell of the 

cystocytes develops to oocyte and rest developed to nurse 

cells. Trophocytes (nurse cell) straight donate 

macromolecules substances and cytoplasm to the growing 

oocyte throughout vitellogenesis. Investigation of 

reproductive system of insect female is imperative 

founded on the point that such organs as the ovary goal to 

precisely yield several progeny in every generation in the 

somewhat short life time of adult insects. Previous 

investigation has been showed to examine the ultra-

structure insect ovaries in various species (Cochliomyia 

hominivora)[17]; the snipe fly(Rhagio lineola)[18]; 

(Tinearia altemata) [19]; dragon fly [20]; Apis mellifera 
[21] and  Haemato pinssuis [22].  

In order to fill gap of information of development of this 

insects, the purpose of this work was hence to examine 

the ovaries this insect by light microscope. This should 

give insight in to ovarian morphology and likewise into 
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consecutive growth of ovarian. Availability of such facts 

would be valuable as biological information about Musca 

domestica which might be useful toward fly control labors 

and applications of the field forensic entomology. 

 

2. METHODS AND MATERIALS 

2.1. Fly rearing 

Adult flies were collected from local area using a sweep 

net and reared in laboratory at 25±2Co RH40-50%, 

photoperiod 12:12 L: D [23].                                                                                                                                      

Flies kept in typical boxes of 40 cm x 30cm x 30 cm. The 

frame of the boxes with 25 meshes and the base was of 

hard board. The front side with long sheath cloth for 

purpose of feeding and cleaning [24]. Adult flies were 

supplied with food consisting of sugar solution 10% and 

powdered milk. Milk and wheat flour mixture was 

prepared at the weight proportion 3:1 and 50gm of this 

mixture were placed in small pot as an oviposition site 

[25]. 

2.2. Light Microscope Analysis 

To evaluate the alterations in growing of the insect ovaries 

by light microscope (Motic, China), adult females raised 

from the same group were forgone by transporting them 

from boxes through a tube into a refrigerator at 4Co and 

left for 10min [26]. Females isolated from male adults of 

house flies by pressing gently on the abdomen of fresh 

killed fly which cause the ovipositor extended and 

determined the sex of fly [27]. This process repetitive 

everyday commencement with anew arisen female adult 

flies (12 hours old) till the females become 5days old. 

Following the forgone adult female flies fixed for 24h. in 

Carnoys fluid [28]. Flies fixed in graded ethanolic 

concentrations (10%, 30%, 50%, 70%, 80%, 90%, 95% 

and 100%) which are prepared by dilution from absolute 

ethanolic solution to   attained dehydration. Then the flies 

were placed into xylene to attain clearness and fixed in 

paraffin [29]. Flies were successively sectioned at 

thickness of 5µm and then sections of tissues stained with 

Eosin and Haematoxylin to reveal overall histological 

alterations. All sections were exanimate by compound 

microscope (Motic, China) and photographed using 

amounted camera (AmScope 500China).  

2.3. Stages of Ovarian Development 

As the oogenesis is synchronous in house fly, the sorting 

of ovarian growth was founded on the situation of the 

greatest progressive follicles when conveying individuals 

to a specific stages of oogenesis [30, 31]. Ovaries with no 

noticeable follicle cells existing were considered stage1 

and stage2 initiated when the development oocyte totally 

encircled with epithelial follicle cells. The trophocytes 

situated at the frontal end of the follicle, while oocyte 

situated at the posterior end (stage3). The terminal oocyte 

enlarged in size quickly throughout the vitellogenesis 

period, and yolk protein substance deposited in to 

growing oocyte (stage4). At the end of the vitellogenesis 

once the secretion of chorion was finished, trophocytes 

(nurse cells) and epithelial follicle cells disintegrated 

(stage5).  

The mature oocyte is enveloped in the chorion. Oocyte in 

this period attained full grown of normal egg shape, as the 

process of ovulation continuous, mature egg expelled 

from ovaries, while vacant follicle remnants contracted 

and distorted creating sphere-shaped body recognized as 

corpus luteum, and the existing of follicle  remnants in 

ovary  is the indication of (stage 6). 

3.  RESULTS 
A pair of ovaries was observed on house fly (Musca 

domestica L.), each one with (60-70) ovarioles. The 

ovaries are white in color; abundantly provided with the 

trachea and located ventral-dorsally in abdomen cavity on 

both side of hind gut. Posteriorly all ovarioles releases in 

to the lateral oviduct. Medially the lateral oviducts unite 

medially to make the common oviduct. Each ovaries of 

mature female house fly consist of about 60-70 ovarioles 

which are organized in 4-5 circles (Fig.1a). The dorsal 

ventral directions of the follicle point to arranged in 

different directions (Fig.1b). Immediately after 

emergence the ovarioles is white in color, glowing and 

minor forms of about (0.25mm) in length. The ovariole 

gradually increases in size and the egg in the ordinary 

situation takings four days to developed and become 

mature and the egg laying normally begins five days after 

of emergence of flies. Growth of follicle could be divided 

in to 6 stages from the cytological and morphological 

features in relation to the period after emergence. These 

stages were the follicle-differentiating stages (stage1), the 

follicle growing stages (stage2,  3) the vitellogenic stages 

(stage 4, 5) and the mature egg stage: Stage(6). 

Stage1: No noticeable follicle cells existing in ovary were 

considered as stage1 (Fig.1c). 

 Stage2: The primary follicle differentiated from the 

germarium, which was almost spherical in shape and 

small in size which distinguish in to single minor oocyte 

and enlarged in size and the oocyte was completely 

encircled with follicle epithelial cells (Fig.1d). 

Stage3: The follicle has   become ellipsoidal and the 

oocyte hypertrophic, the size of follicle enlarged.  
 

The oocyte initiated to increase in size inhabiting about 

one third of the egg follicle and become entirely 

disconnected from the residual of nurse cells, meanwhile 

the nurse cells occupied the remnant two thirds (Fig.1e).    
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Figure 1: Maturation stages of house fly ovary 

 

 
(a) C.S. ovary of the adult female of housefly (4x). 

(b)  L.S. ovary of the adult female of house fly (4x). 

(c)  Stage 1 : C.S. of germanium (germ region) of the ovary of  female house fly (100x). 

(d)  C.S. first follicle (10x).  

(e) C.S. of the second stage of follicle (10x), Third stage of oocyte,  nurse cells situated at frontal end of the oocyte (40x). 

 

C.S.: Cross Section;  L.S.: Longitudinal Section;  OC: Oocyte;  O: Ovariole;  fc: Follicular cell;  od: Ovary duct; 

 C: Cystocyte;   gc: Germ cell;  NO: Oocyte Nucleus;  NC: Nurse Cell Nucleus 

 

Stage4: The follicle has become elongated and oocyte has 

initiated the development. Follicular epithelial cells are 

columnar; those around the nurse cells extremely thin.  

The basal oocyte increases in size and becomes elongated 

at the beginning of vitellogenesis (Fig.2a). The epithelial 

cells become columnar, resulting in intracellular spaces in 

the follicular epithelium and separate from the ooplasm 

forming spaces all along the epithelial lining oocyte 

(Fig.2b). In this stage also the nurse cells have attained 

their maximum sizes with development circular nuclei 

have been enlarged, from anterior part to the boundary of 

the oocyte, and initiation of vitellogenesis in the oocyte 

(Fig.2c).  

Stage5: The oocyte has reached its maximum size 

(Fig.2d); the nucleus of oocyte situated at the frontal part 

of oocyte and just beneath the vitelline membrane. As the 

consequence of the elongation of the oocyte, the epithelial 

follicle cells were became lengthened due to the 

expanding surface of the oocyte, the nurse cells have 

degenerated in the anterior portion of the oocyte (Fig.2, 

e). Protein, lipid, and glycogen are deposited abundantly 

in the ooplasm, forming yolk spheres. DNA has been 

concentrated in the degenerated nurse cells (Fig.2f). 

Follicular epithelium that finally becomes thinner and 

secreted chorine over the oocyte. 
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Figure 2: Maturation stages of house fly ovary 

 

(a) C.S. of oocyte that become elongated, stage 4   (40 x).  
(b) C.S. of oocyte the epithelial cells become columnar, (100x).  
(c) C.S. of the oocyte with big nurse cell nuclei (100x). 

(d) Stage5. L.S. of the follicle, cells have degenerated (10x). 

(e)  L.S. of the oocyte, the nurse cell degenerated (40x). 

(f) L.S. of nurse cell (100x). 

 

C.S.:  Cross Section;  L.S.: Longitudinal Section;  OC: Oocyte;  is: inter cellular space;  fc: follicular cell;               

OS: Ovariole Sheath;  s: space between the oocyte and follicular cell;  NC: Nurse cell ; od: ovary duct;       

 dN: Degenative Nurse cell;  N: Nucleus of nurse cell. 

 

 

Stage 6: The mature oocyte is enveloped in the chorion 

(Fig.3a). Oocyte attained full size and shape and resemble 

the typical mature egg (Fig.3b). The follicle increased in 

size. Due to the disappearance and degeneration of nurses 

cells, oocyte only remain    and occupied the follicle. The 

mature oocyte consists of three main parts: the chorion, 

the vitelline membrane, and yolk mass. The yolk bulk 

substance employed the entire inside the vitelline 

membrane (Fig.3c). Two types of granular yolk spheres 

exist as big spheres and minor spheres. The epithelial 

follicle cells extinct after the construction of the vitelline 

membrane and complete deposition of the yolk. The 

excretion and deposition of the chorion followed, and it 

was consisted of the internal thin homogenous layer, the 

endo chorion (ENC), which appeared to be consisted of 

granular filament layer , and the exochoiron (EXC), 

which was thicker than the endo chorion (Fig.3d). The 

follicular cell between the nurse cell and oocyte has 

disappeared. 

 
 

4. DISCUSSION 
The study focused on the biological reproduction of insect 

pests concerning sexual development is of greatest 

importance if flies are successful to be controlled. This is 

particularly factual for those species able to creating great 

numbers of progenies by females. In this respect, the 

present study was dedicated to studying the development 

and morphology ovary of the female reproductive ovaries 

of house fly (Musca domestica L.) using light microscope. 

Musca domestica comparable to other insects has 

polytrophic ovaries in which the ovary contains large 

number mature eggs which are ready for fertilization for 

production of progeny. In deterring the development 

stages ovarian in flies, little variation arises among the 

several researches upon evaluation of the number stages 

of ovarian and variable description that have been stated 

[26]. The present work revealed 
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Figure 3: Maturation stages of house fly ovary 

 

(a) C.S. of the oocyte, the mature oocyte is enveloped in the chorion. (10x). 

(b)  L.S. of the oocyte, the follicle reached of typical egg shape (10x). 

(c) C.S. of the oocyte (40x). 

(d)  C.S. of chorion mature egg (100x). 

(e) Mature egg (4x). 

 

C.S: Cross Section;    L.S.:Longitudinal Section;   OC: Oocyte;       od: Ovary duct;          ch: Chorion;  YM: Yolk 

Material;  VM: Vitelline Membrane;  Lg: Large granule;            SM: Small Granule;  EXC: Exochoiron;         

       END: Endochoiron;   ae: anterior end;   pe: posterior end;              lcr: longitudinal curved ridge.

that from cytological observation of oogenesis in female 

house fly ovary  could be divided in to 6 stages; ovaries 

without noticeable follicles  characterized  as (stage1), the 

follicle growing stages (stage2, 3) the vitellogenic stages 

(stages4,5) and the mature egg stage(stage6). This finding 

corroborates with [32] which reported that the ovarian 

development and oogenesis in Musca domestica path 

through progressive (6) stages in the ovary, and also 

corroborates with [33, 34, 35] who stated that the 

oogenesis was subdivided in to 6 stages in Musca 

domestica. In cross sections the ovarioles of house fly are 

organized in 4-5 circles. This in agreement with [32] 

which reported in cross sections, the ovarioles of female 

of house fly is organized in 4-5 circles. The first period of 

oogenesis was signed by appearance a new follicle and 

leaving the germarium region, the follicular epithelial 

cells were organized around anew formed follicle and the 

follicle was incompletely disconnected from germarium 

region and the oocyte was not enclosed by epithelial cells. 

Related notes were stated by [36, 37] for A. aegypti, C. 

pipiens quinquefasciaatus, and A. gambiae and by [38] 

Culex pipiens quinquefasciaatus. 

In the normal course of development of considerable 

changes have been observed in the epithelial follicle cells 

of the ovary of Musca domestica. This in agreement with 

[39, 40] have also observed the appearance of clear spaces 

between the apical regions of the follicular cells in 

Melanopus sanguinipes( Orthoptera, Acrididae) and 

dragon fly Pantala flensavesc(Anisoptera, Libellulidae). 

In house fly, the basal oocyte increases in size and become 

spherical at the beginning of vitellogenesis. The epithelial 

cell becomes columnar, resulting in intra cellular separate 

from the ooplasm forming spaces at the time of 

vitellogenesis. This finding corroborates with [41]. The 

presence of yolk granules at the apex of follicular cells in 

present evidence for the intracellular pathway for protein 

accumulation inside the oocyte. Investigators like [42, 43] 

have also reported that the proteins from the hemolymph 

are transported through the intracellular spaces of the 

epithelium in to the developing oocytes during 
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vitellogenesis of the insects. It is opined that the 

enlargement of the inter follicular channels is one of the 

vitellogenic events in the follicular cells at the one set of 

vitellogenesis. According to [44] the potency of the inter 

follicular channels is directly correlated with increasing 

in the vitellogenin uptake. Follicular epithelial cells cover 

the development oocyte, throughout yolk synthesis, the 

epithelial cells of separate follicles proceeded from 

columnar shape to cuboid shape to squamous and the 

epithelial follicle cells lengthened owing to the 

development of the oocyte, the gathering of yolk 

substance in oocyte, which in its continuing enlargement 

drives the nurse cells up to the frontal end of the follicle. 

In future stages, the follicle develops slower and packed 

with yolk granules which become considerably bigger 
and opaque. These observations were consistent with 

those [45] and with [38] for Culex pipiens 

quinquefasciaatus. [46] Indicated that the epithelial 

follicicle cells of Mansonia species in young follicle are 

cuboidal in shape, when the follicle lengthened, the 

epithelial cells increasingly shrinks in thickness. At last 

stages of development, the epithelial cells were very thin.  

Based on [47], through out of the development mosquito 

ovary stages, the epithelium cells became gradually 

thinner and is lastly reduced in to clusters collapsed cells 

hard to be noticed. This also determined in the oocyte of 

Melanogrylus desertus, columnar epithelium cells in 

previtellogenic oocyte slowly altered from cuboidal shape 

to squamous shape when yolk synthesis proceed [48].  

The processes of vitellogenesis stage was signed by the 

presence of nurse cell at the frontal end of the growing 

oocyte, and continued until the whole growth egg shell 

(chorion). A great quantity of yolk protein substance was 

accumulated in to the growing oocyte throughout this 

stage, which produced a quick alteration in the ovarian 

organization, and the nucleus of oocyte became less 

visible, meanwhile it was closely enclosed by yolk 

substance. Types of the terminal follicle, in combination 

with the index of ovarian, provided precise determination 

for the stages of oogenesis and were reliable with the 

finding of [49].  

The  house fly oocyte terminate the development after the 

nurse cell had disintegrated after the yolk protein 

synthesis was ended, and the development of creating 

chorion (egg shell) initiated, this phenomenon would 

indicate that the function of the nurse cells was strictly 

related to  oocyte  development,   when the growth of 

oocyte  complete, the  outcome of nurse cells were remain 

outside of the chorion, after egg laying the relics of the 

nurse  cells were seen in the ovary these observations were 

consistent with [37] for Culex pipiens quinquefasciaatus.  

5. CONCLUSION 
Histological observation of ovarian development of house 

fly revealed that the evidence from present work not only 

funds the earlier finding of the quick ovarian growing of 

this insect, but also ability to create various progeny or 

eggs in every generation. Evidence from present work 

pertaining to the ability of quick ovarian maturation, great 

production of progeny, and moderately long lifetime of 

this insect are of special anxiety if fly control plans are 

being considered. Particularly essential in regions with 

ambient temperature like tropical subtropical and in 

regions that Musca domestica could be associated in the 

medical transmission of pathogens. 
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