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Introduction

Comparative anatomy is the study of the differences and
similarities in the morphology, forms and functions of
structures in different classes of animals.1 These can be
used to justify why certain organs are present in a particular
specie of animal while absent in others. Themajor reason for
this is the fact that functional structures tend to develop, but
those that are not constantly used normally regress into
vestigial organs. Knowledge of the evolutionary relationship
between different classes of vertebrates can be obtained
through a comparative study of their structures, forms,

functions, and of the mode of development of the structures.
Birds and mammals are vertebrates with different modes of
reproduction, that is, oviparity in birds and viviparity in
mammals.2 Comparative morphology rests almost entirely
on the fact that there are various kinds of relationships
between the structures of different organisms and within
individuals, as well as between structures, functions, organ-
isms and environments.3

Rabbits (Oryctolagus cuniculus) are small- tomedium-sized
hoppingmammalsof the Leporidae family,with long legs anda
short tail, while pigeons are birds of the Columbidae family,
with a stout body, short neck, and a short slender beak. Pigeon
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Abstract Introduction Knowledge of the evolutionary relationship between different classes
of vertebrates can be obtained through a comparative study of their structures, forms,
functions, and of the mode of development of the structures. Birds and mammals are
vertebrates with different modes of reproduction, that is, oviparity in birds and
viviparity in mammals. The aim of the present study is to compare the histomorphol-
ogy of the ovaries and of the oviducts/uterine tubes in rabbits and pigeons. The present
study highlights the histological and morphological differences that bring about the
production of eggs in birds and the production of fully developed fetuses in mammals.
Materials and Methods Five rabbits and five domestic pigeons were anesthetized
with chloroform and sacrificed. The ovaries and the oviducts/uterine tubes were
dissected and fixed in Bouin fluid and processed for a light microscopic study.
Results The result showed paired ovaries and uterine tubes in rabbits that unite at the
isthmus to form a single uterus that opens into the vagina, with only the left ovary and
oviduct appearing as a compact body with distinct infundibulum, magnum, isthmus,
uterus and vagina in pigeons. Photomicrographs of the ovaries of rabbits showed
parenchyma cells with primary follicles, while the ovaries of pigeons showed devel-
oping follicles and yolk granules. Both the oviducts of rabbits and of pigeons showed a
highly folded mucosa with a thick muscular wall.
Conclusion The differences observed in the structures of the ovaries and of the
oviducts of rabbits and pigeons might be due to their different reproductive functions
in parturition (viviparity and oviparity, respectively).
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is a French word that is derived from the Latin pipio, which
means a peeping chick.4 The passageway from the ovaries to
the outside of thebody in other vertebrates (including birds) is
knownas theoviduct, but inmammals, theegg passes through
the uterine or fallopian tubes to be implanted in the uterus.
Therefore, thepart of the oviduct before theuterus isknownas
the uterine or fallopian tubes. The presence of a single ovary/
oviduct in most birds was believed to be a modification by
adaptation for the survival of the embryo that allows the
calcification of a single egg at a time, thus preventing physical
contactbetweentheeggs,whichcould lead tomalformations.5

A comparative histomorphological study of the uterus in
laying hens andducks showed that hens have a greater uterine
weight and length than ducks.6 The left oviduct of rheas (Rhea
americana) is developed as a long tube, and is subdivided into
the infundibulum, the magnum, the isthmus, the uterus, and
the vagina.7 A thin-walled region between the magnum and
the isthmus, free of glands and considered as an area of
transition called zona translucent, is found in the female
reproductive tract of mature ostriches.8 The hypothesis of
symmorphosis postulates that structural design resulting
from morphogenesis is regulated to match the functional
demand. Therefore, the functional requirements of an organ
systemvarywith its structural design.9 The aim of the present
study is to compare the histomorphology of the female repro-
ductive systems (ovaries and oviducts/uterine tubes) in
pigeons (birds) and rabbits (mammals).

Materials and Methods

Five domestic pigeons and five rabbits (11–14 months old)
were purchased from a local sales man at the Monday market
in Maiduguri, Borno State, Nigeria. The animals were quar-
antined in the animal house of the Department of Human
Anatomyof theUniversityofMaiduguri for2weeks. Theywere
fed with standard diet (Grower Mash, Grand Cereals Limited,
Jos, Nigeria) and water ad libitum. The research was approved
by the Department of Human Anatomy of the University of
Maiduguri. The animals were anesthetized with chloroform
and sacrificed. The ovaries, the oviducts/uterine tubes, and the
uteriwere dissectedboth in thepigeons and in the rabbits. The
organswerefixed in Bouin fluid, dehydrated in a graded series
of ethanol, embedded inparaffinwax, sectioned using a rotary
microtomeat5µm, andstainedwithhematoxylinandeosin (H
& E) for a light microscopic study.

Results and Discussion

Rabbits were observed to have paired ovaries, which were
small compact bodies that lie on either side of the fallopian
tubes and are attached to the dorsal wall of the abdominal
cavity by the mesovarium (►Fig. 1), which is in line with
previous studies10,11while in the pigeons, only the left ovary
was observed, which was not compact and was attached to
the anterior lobe of the left kidney by the mesovarium
(►Fig. 2), which is in linewith a previous study that reported
the presence of only the left ovary in domestic pigeons,12 but
is in contrast with the studies that showed the occurrence of

right ovaries in long-eared owls, common buzzards, sparrow
hawks, flightless kiwis, and goshawks.5,13 In rabbits, the part
of the oviduct before the uterus is paired and known as
uterine tubes, which extend from the ovaries to the uterus,
which is in line with a previous study.14 The uterine tubes
consist of paired infundibula, magna (the site of fertiliza-
tion), and isthmi, with a single uterus (the site of implanta-
tion) that ends at the vagina (the birth canal) (►Fig. 1), while
in pigeons, only one oviduct (in the left) was observed, which
is in contrast with a previous study that reported the
presence of paired oviducts in eagles, falcons, and vultures.15

The oviduct of the pigeon extends from the ovary to the
cloaca, and consists of the infundibulum (the site of fertiliza-
tion), the magnum (the site of the formation of the egg
white), the isthmus (the site of the formation of the shell
membrane), the uterus/shell gland, and the vagina (►Fig. 2),
which is similar to previous studies that showed that the

Fig. 1 The ovaries and the oviducts of rabbits: ovaries (1), infundi-
bulum (blue arrows), magnum (2), uterus (3), vagina (black arrow),
isthmus (red arrow).

Fig. 2 The ovary and the oviduct of pigeons: ovary (1), infundibulum
(2), magnum (3), isthmus (4), uterus (5), vagina (black arrow).
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oviducts of rheas, native chickens of Bangladesh, Turkey
hens, and reptiles (Caiman latirostris) consist of the infundi-
bulum, themagnum, the isthmus, the uterus/shell gland, and
the vagina.16–20 Both in rabbits and in pigeons, the oviduct/
uterine tube lacks striation, which is in contrast with an
earlier report on ostriches that showed a striated oviduct.8

The photomicrographs of the ovaries of rabbits showed
parenchyma cells with primary follicles (►Fig. 3), while the
ovary of pigeons showed developing follicles and yolk gran-
ules (►Fig. 4). The photomicrographs of the uterine tube and
of the uteri of rabbits showed a highly folded mucosa with a
thick muscular wall (►Fig. 5 and 6), which is in line with the
findings of previous studies that showed highly folded
mucosa in the oviducts of armadillos and crocodilian,14,19

while the oviducts of pigeons showed a thick muscular wall
with mucosal folds projecting into the lumen (►Fig. 7),
which is similar to the findings of a previous study that
reported a highly folded mucosa within the oviduct (mag-
num) of C. latirostris.19

Fig. 3 Photomicrograph of a rabbit ovary showing the cortex (yellow
arrows), with primary follicle (black arrow), and the medulla (white
arrows). Hematoxylin and eosin (H&E) x400.

Fig. 4 Photomicrograph of a pigeon ovary showing yolk granules (black
arrow), the plasma membrane of the egg (yellow arrows), granulose cells
(blue arrows), developing follicles (green arrow), and vascular ovarian
stroma (white arrows). Hematoxylin and eosin (H&E) x400.

Fig. 5 Photomicrograph of a rabbit oviduct showing a highly folded
mucosa (blue arrows), and the muscular wall (yellow arrow). Hematoxylin
and eosin (H&E) x120.

Fig. 6 Photomicrograph of a rabbit uterus showing a highly folded
mucosa (blue arrows), the lamina propria (yellow arrows), and the
muscular layer (black arrows). Hematoxylin and eosin (H&E) x120

Fig. 7 Photomicrograph of a pigeon oviduct showing a thick mus-
cular layer (yellow arrow), and long mucosal folds (black arrows)
projecting into the lumen. Hematoxylin and eosin (H&E) x400.
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Conclusion

Rabbits have paired uterine tubes that extend from the paired
ovaries and unite at the isthmus to form a single uterus, while
pigeons have a single left oviduct consisting of the infundibu-
lum, themagnum, the isthmus, the uterus/shell gland, and the
vagina. Histologically, the ovaries of rabbits are made up of
parenchyma cells with primary follicle, while the ovaries of
pigeons are made up of developing follicles and yolk granules.
Both theuterine tubeof rabbitsandtheoviductofpigeonshave
a thick muscular wall and a highly folded mucosa. The differ-
ences in the structure of theuterine tubes and of the oviduct in
rabbits and pigeons might be due to their different reproduc-
tive function in different types of parturition, which are
viviparity in rabbits, and oviparity (laying of eggs) in pigeons.
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