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Histomorphology of the female reproductive system 
of nymph and adult Boophilus microplus Canestrini 
(Acari, Ixodidae)
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The female reproductive system of Boophilus microplus studied under light microscope was observed 
to possess a “U” - shaped organization with numerous oocytes growing around the tubular oviduct. No 
special nurse cells were observed and the growing oocytes were connected to the oviduct epithelium by 
funicle cells. The growing oocyte had a large nucleus (germinal vesicle) possessing several nucleoli. The 
staining property of nucleolus revealed presence of two zones in it.
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Introduction
The Cattle-tick Boophilus microplus is an economically damaging bovine ectopara
site [4] and this hard tick is distributed in different parts of the world including Amer
ica, Australia, Asia, Africa [7]. Biological significance of tick has become important 
since it is the vector of Babesia, Anaplasma and Spirochaet [2]. The knowledge of 
anatomy and cytology of female reproductive organ of ixodid tick at various devel
opmental stages is important because Boophilus transmits infections agents to their 
progeny through the eggs [1].

Brinton and Oliver [1] have elucidated the female reproductive physiology of 
Dermacentor andersoni. Yano et al. [8] have made ultrastructural studies of oogene
sis of Haemaphysalis longicornis and El-Said [6] has worked out the histology of fe
male reproductive organ of Ambliomma cajennense. But so far no work has been 
done on any aspect of oogenesis or reproductive system of the Indian Cattle-tick 
Boophilus. In view of that the present work communicates the gross anatomy and 
histology of female reproductive system and oogenesis of B. microplus.
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B. Microplus used in this study were collected from the body-coat of cattle in and 
around Agartala city and were brought to laboratory in small plastic jars. Nymphs 
and adults were kept separately. For light microscopy tick were dissected in normal 
saline at pH 7.2. The ovarian tissue was immersed in ‘Susa’ fixative [5] for 18 to 24 
hrs and dehydrated in graded ethanol followed by paraffin infiltration and embed
ding at 58 °C. Several sections of 5 to 7 pm were cut by rotatory microtome, stained 
with Haematoxylin-Eosin or Bromphenol blue and observed under microscope. The 
ovarian tissue was processed for SEM investigation by routine method.

The dissected female reproductive organ of B. microplus were drawn to scale 
and measurements were made with adjustable ocular micrometer.

Material and Methods

Results
Ovary of unfed nymph was tubular “U”-shaped structure covering up to posterior 
third of the body cavity. The paired oviducts originate near the female genital aper
ture and became connected to the terminal end of the ovary. Near the terminal end 
of joining of the paired oviduct lies the spermatheca at the antero-ventral margin of 
the body. Distinct lobes of accessory glands were noticed on the antero-lateral wall of 
the spermatheca, which was connected by the oviducts with each end of the ovary (Fig.

1). At this stage the length of 
the ovary varied from 2.5 mm 
to 5.5 mm and the ovarian di
ameter midway along its 
length was found to be ranging 
from 60 to 150 pm. However, 
the ovary became enlarged 
considerably during nymphal 
engorgement.

Ovaries in engorged 
adult female of B. microplus 
showed distinct changes in 
size and form. Ovary became 
about 7 mm in length and 
about 160 pm in width. The 
developed and enlarged oo
cytes (dia 59.2) protruded in 
the haemacoel from the sur
face of ovary. The oocytes 
were attached to the ovarian 
wall by cellular bridge, and 
longitudinal groove was radi
ally apparent all along the 
long axis of the ovary (Fig. 2). 

Histology of immature
Fig. 1. Semidiagrammatic presentation of convoluted ovary of оуа*У revealed the pres
Boophilus microplus with oviduct (Od); spermatheca (S); бПСв Ol tormative OOCytes 
oocytes (Oo) and longitudinal groove (Lg) embedded in follicular epi-
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Fig. 2. Light micrograph of longitudinal Fig. 3. Light micrograph of cross-section of oocytes show-
section of the ovary of B. microplus with ing the pedicle and well defined nucleus with nucleolus
oocytes (Oo)

thelium attached within the wall of the oviduct. Along with growth, the histological 
picture changed and in adult ovary the oocytes at various stages of growth were seen 
to be attached to the ovarian wall (Fig. 2). At this stage the diameter of the oocytes 
varied from 20 to 56 pm. Those were attached by cellular pedicle to the ovarian wall. 
The height of cellular pedicle was 16-28 pm. The oocyte nucleus with diameter 25 
pm contained 2-4 well-defined nucleoli (Fig. 3, 4). The staining property of the nu
cleolus showed that its core was faintly stained while its margin was deeply stained 
(Fig. 4). The ovarian interstitial cells also possessed prominent nucleus with diame
ter about 6 pm. Sometimes their nucleoli were seen to be attached to the nuclear 
membrane. In early developing follicle the follicle cells were flat type and connec
tive tissue elements held the oocyte with the ovarian wall.

Initially the egg cells grew in size and the cytoplasm remained finely granular. 
But within few days the cytoplasm became granular and drops of yolks were seen within 
the egg (Fig. 3,4). These yolk droplets showed strong eosinophilia and also became in
tensely stained with bromphenol blue indicating their proteinacious nature.

Along with the growth of the tick, the developing egg cells bulged out and gave 
the appearance of grape-bunch (Fig. 5). The SEM picture of mature ovary showed 
the presence of the opercular side of egg towards the haemocoel side of the body 
cavity. At this stage the egg cells became more that 100 pm in diameter.

The oviducts and the common oviduct were composed of deeply staining co
lumnar epithelial cells (Fig. 6). The cells were arranged over a thick basement mem
brane and the elliptical nuclei were centrally placed. The diameter of nuclei was 
about 4 pm. Near the vaginal end the stainability of the epithelium decreased. The 
lumen of the oviduct was seen to be filled with some secretion.

Discussion
On the basis of the results obtained in the present study it is apparent that structur
ally the female reproductive system ofBoophilus possesses a simple organization but
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Fig. 4. Sectional view of oocyte showing the nucleus 
with distinct nucleoli (Nu) with two regions

Fig. 5. Scanning electron micrograph of ovary of B. 
microplus

Fig. 6. Light micrograph of cross-section of the ovi
duct showing deeply stained columnar epithelial cells

functionally very efficient since within a month a female tick laid about 1300-1400 
eggs. In the present study a longitudinal groove was seen in the ovary, which was re
ported earlier by Brinton and Oliver [1] in Dermacentor. It appeared from the 
present study that there was no separate germarium and vitellarium with trophocytes 
and follicular cells but other features were almost similar with those of insects. The 
present study clearly indicated that the tissue of the ovarian wall worked as the ger
marium as seen in other ixodids [1]. The tick after engorgement underwent rapid 
growth and this happened due to the growth of the oocytes and vitellogenesis. The 
said feature had already been shown by Yano et al. [8], Brinton and Oliver [1] in Der
macentor and Hyaloma.

The staining property of the oocyte nucleoli observed in the present study was 
significant. Such features had already been reported in insects. In euckariotic cells 
ultrastructural studies had revealed the presence of two zones in the nucleolus — the 
granular and fibrilar zone [3]. It may be inferred that the observed staining property 
was related with that kind of organization of the nucleolus and it also seems that high 
amount of ribosomal RNA was synthesized in this structure during oogenesis.
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