BENHA VETERINARY MEDICAL JOURNAL, VoL. 34, No. 2: 221-233, JUNE, 2018

Rectal, Anal Gland: A Corrective Morphological Study in New Zealand Rabbit
(Oryctolagus cuniculus)

Hanaa M. El-Ghazali*” and Sozan A. Ali?
! Department of Anatomy and Embryology, Faculty of Veterinary Medicine, Zagazig University

2 Department of Histology, Faculty of Veterinary Medicine, Zagazig University

ABSTRACT

In order to achieve the main objective of our research is to prove that rabbits possess rectal glands
not anal glands. Our work was carried out on fifteen healthy adult New Zealand rabbits
(Oryctolagus cuniculus) of both sexes and with variable ages. The glands were macro and
microscopically examined. Also the measurements of the gland and the rectum (length/cm) were
obtained. The rectal glands were elongated oval in outline and present on the lateral sides of the
rectum and ended at the anorectal junction. Microscopically, the rectal gland was merocrine in
nature and divided into many lobules that composed of different exocrine secretory. The ducts of
the gland were numerous in the anterior two third and were scanty in the posterior one third.

Keywords: Rectum, Anal gland, scent, Fistula.
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1. INTRODUCTION
The number of rabbits and chinchillas as pets elongated and situated lateral to the terminal
is increased in the last years and use as an part of the rectum (Balah, Ammar, Bareedy
experimental model in various researches and Anis, 1986). The anal glands are
(Stan, Damian, Gudea, Dezdrobitu, Bob, repeatedly scattered in the internal sphincter
Martonos, Bochis and Pogana, 2014). (McColl, 1965). In human, due to the
There is a misunderstanding in many papers ramification of the gland in the muscles they
study the rectal gland of rabbit as anal gland, are called intramuscular anal glands. The anal
for example Mykytowycz (1966) who reveal glands have important role in the production
that, the anal glands are very large and well of fistulae in man (Parks, 1961). In dog, there
developed as a separate organ present laterally are large anal glands or anal sacs which
to the rectum. Also the books which deal with present on each side of the anal canal and
the anatomy of rabbit don't describe the rectal open onto the anal verge (McColl, 1965).
gland when it discusses the rectum. It point to Many authors confirmed the importance of
the gland as anal gland not rectal as anal scent gland's secretions as territorial
Mclaughlin and Chiasson (1979). marker (Bourliére, 1955; Mykytowycz, 1966;
The nomenclature of the gland is based on its Mykytowycz, Hesterman, Gambale and
position. In balady rabbit, the rectal glands are Dudzinski, 1976 and John and Ebling, 1988)
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and its surgical removal don't affect the
defecation (Takaki and Tagawa, 1961).

Also fishes and some insects have rectal
glands. The spiny dog fish has a rectal gland
that specially secretes sodium chloride twice
the plasma concentration (Burger and Hess,
1960). The rectal gland of elasmobranchs is
most important in the osmoregulation of these
fishes (Burger and Hess, 1960 and Burger,
1962). The gland is formed of secretory
tubules which are surrounded the central
excretory duct then encircle by a dense
capillary  network (Gerzeli, Destefano,
Bolognani, Koenig, Gervaso and Omodeo-
Salé, 1976). In most insects, the rectal gland
plays an important role in water reabsorption
(Wigglesworth, 1965). The rectal glands act
as a source of sex trail pheromones which
secrete during courting in ants (Billen and
Morgan,1998 and Billen, 2009)and the
sexually mature males of Bactrocera papaya
(male fruit fly) (Khoo and Tan, 2005).

The literatures dealing with the
anatomy of the rectal gland of rabbit are
scanty. So the aim of this work is the full
description of the rectal glands to give a more
comprehensive picture of these glands and
corrects this error in nomenclature of rectal
glands as anal glands in the most research
papers which deal with the scent glands of
rabbit.

2. Materials and methods

The present study was carried out on fifteen
healthy adult New Zealand rabbits
(Oryctolagus cuniculus) of both sexes and
with variable ages. The animals were
collected from the animal laboratory house in
Faculty of Veterinary Medicine, Zagazig
University, Egypt.

2.1. Gross morphological examinations:

The animals were sedated and anesthetized
with 3 mg/kg xylazine i.v followed by 3
mg/kg ketamine i.v injection through the ear
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vein (Hall, Clarke and Trim, 2001). After
weighting of animals by using the digital
scale, the exsanguinations from the common
carotid artery under complete anesthesia were
applied. Ten rabbits were used for the gross
morphology of the gland to detect its shape,
colour, position and relation. Two rabbits
dissected freshly to determine colour and
shape of the gland in the fresh state. Eight
rabbits were injected by 10% formalin
through the common carotid artery till the
complete rigidity of animals. The specimens
were preserved in a mixture of 10% formalin,
3% glycerine, 1% thymol. Also these ten
specimens used for detection of the different
measurements of the gland and the rectum
(length/cm) by using the graduated tape.
Three rabbits were injected with gum milk
(Latex 60%) colored green with Scib paints
through rectum after closure of the anus and
colon by artery forcipes. The injected rabbits
were fixed in a mixture of 10% formalin, 3%
glycerine, 1% thymol and dissected for the
description of the ducts of the gland. The
obtained animals used in this study were
carefully handled by following to the rules of
the ethics committee for animal studies at
Zagazig University, Egypt.

By using the SPSS software program (version
16.0;Chicago,USA), the collected data were
analyzed for detection of the mean value and
the standard deviation.

Nomina Anatomica Veterinaria (2012) was
used for the anatomical nomenclature in this
work whenever possible.

2.2. Light microscopic examination:

Rectum with the rectal glands and anus of two
rabbits were fixed in Bouin's fluid for four to
six hours. The specimens were cut as Cross
sections of rectum with the anterior part,
middle part and posterior part of the gland on
each side then cross sections at the anorectal
junction and anus finally longitudinal section
of the gland.
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Then these sections immersed in neutral
buffered formalin 10%. The specimens were
dehydrated in ascending grades of alcohols,
cleared in three changes of Xylol and
embedded in paraffin wax. Sections of five to
six microns thickness were obtained, then
mounted and stained with the following
stains:

A- Harris® haematoxylin and eosin (H&E)
stain, as routine stain for general
histological studies.

B- Periodic Acid Schiff (PAS) technique for
detection of both acid and neutral
mucopolysaccharides.

C- Crossmon’s trichrome stain for collagen
fibres and muscle fibres.

The preceding methods of processing and

staining were used as summarized by

Crossmon (1937), Drury and Wallington

(1980), Bancroft and Gamble (2001) and

Kiernan (2008).

3. RESULTS
Gross morphological observations

The rectum of rabbit was protruded outside
the pelvic cavity accompanied its rectal
glands (laterally), the wvagina or penis
(ventrally) in female and male respectively
and the tail (dorsally) (Fig.1 A, B, C, D and
E). A triangular furrow was formed in
between the rectum, vagina or penis which it
was occupied by the inguinal gland (Fig.1 A
and B). There was a band of muscle fibers,
extended from the tail surrounding the rectal
gland, rectum and ended in the ventral
midline of vagina in female or penis in male
(M. levator ani) (Fig.1 D and E). The rectal
glands were elongated oval in outline and
present on the lateral sides of the rectum
(Fig.2 A, B, C, D, E, F, G and H). Each gland
extended from the third to the sixth caudal
vertebra and ended at the anorectal junction
(Fig.2 A and D). Its relative length was
3.020+£0.5308cm (Table 1). It appeared
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lobulated with dorsal and ventral borders,
medial and lateral surfaces also anterior and
posterior poles. The posterior pole was
broader than the anterior one which seemed to
be rounded (Fig.2 B and C). The posterior
poles of the glands were closed together
ventral to the rectum while dorsally they were
diverged (Fig.2 E and F). It was gray in
colour in fresh state (Fig.1C) but after fixation
with formalin it appeared brownish (Fig.2 B,
C, D, E and F). Small part of the gland was
cranially related to the pelvic surface of the
ischium and M. obturatorius internus (Fig.2 G
and H). The anterior pole of the gland was
dorsolaterally located to M. ishiocavernosus
which was large obvious in male rabbit (Fig.1
E). The glands were related to the tail muscles
dorsally (M.sacrocaudalis ventralis lateralis)
(Figs.2 H and 3A).The external longitudinal
muscles of the rectum covered its wall
dorsally and ventrally inbetween the right and
left glands (Fig.3 A). The inguinal gland was
allied to the rectal gland ventrolaterally in
female and male (Fig.3 B and C). The anterior
two thirds of the gland were opened between
the external longitudinal muscles of the
rectum and the wall of it dorsally by several
ducts that opened into the rectum through
only one duct (Fig.3 D, E and F).

Light microscopic observations

The rectal glands were covered by thick
connective tissue capsule with few vascularity
and thin septa release from it which divide the
glands into many lobules (Fig.4A). These
lobules composed of different exocrine
secretory unit (acini) which were lined with
clear layer of simple cuboidal epithelium with
prominent spherical nuclei (Fig. 4B). Some of
these acini contained secretions in their lumen
and most of them were free (Fig. 4C and D)
where these secretions gave positive reactions
with PAS (Fig. 5A and B). Supporting loose
connective tissues were present in-between
these acini and some collagenic fibers
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surrounded the glands (Fig. 5C and D).
Skeletal muscle fibers (Fig. 6A) and abundant
of fat cells (Fig. 6B) were noticed. These
glands of merocrine-type, with interlobular
and intralobular duct system (Fig. 6C and D).
Some ducts were lined with large number of
prismatic epithelial cells containing ovoid
nuclei situated in the lower two third of the
cell body at the anterior two third of the gland
(Fig.7A) and other were lined with simple
cuboidal epithelium (Fig. 6C). While at the

posterior one third of the gland, these ducts
were scanty (Figs. 7B) and present between
the muscle fibers at the ano-rectal junction
and they were lined with stratified cuboidal
epithelium (Fig. 7C). There were well marked
lymphatic nodule at the ano-rectal junction
(Fig. 7B). The modified sebaceous glands
which holocrine in nature were greatly
noticed in the anus (Figs. 7D).

Table 1: Elucidate the length of rectum, right and left rectal glands and their Mean + SD of New
Zealand rabbit with consideration to sex, age and weight of rabbits.

No. Sex Age/ Body Length of  Length of rectal glands/ cm
Year(Y) weight/  rectum/ cm
Right Left
and Kgm
Month(M)
1 lyand 3.700 5 35 35
Female
2M
2 Female 8M 2.000 2.8 2.1 2.1
3 Female 1Y 3.600 5 3 3
4 lYand 3.800 55 35 35
Female
6M
5 lYand 3.500 5 3 3
Female
6M
6 Male INg 3.600 7 4 4
7 Male 10M 2.250 4.7 2.7 2.7
8 Male 1Y 3.300 4.8 2.8 2.8
9 Male 1Y 3.350 4.9 2.9 2.9
10 Male 1Y 3.000 4.7 2.7 2.7
Meant 4.940+ 3.020+ 3.020+
SD 1.0157 0.5308 0.5308
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Fig.1. photomacrographs of Caudoventral view of female rabbit (A) with insert showing
ventrolateral view of female rabbit, Caudoventral view of male rabbit (B) with the insert showing
ventrolateral view of male rabbit, Caudal view of freshly dissected rabbit after reflection of the tail
(C), Lateral views of female rabbit (D) and male rabbit (E) showing: V: Vulva, An: Anus, Pp:
Perineal pouch, T: Tail, Rg: Rectal gland, 1g: Inguinal gland, Pe: Penis, Va: Vagina, R: Rectum, Ic:
M. Ischiocavernosus and 1:M. Levator ani.

Dorsal
ey 3R

Fig.2. photomacrographs of lateral view of rabbit's rectal gland ( in fresh state) showing its relation
with the caudal vertebrae (A), medial (B), lateral (C) views of rabbit's rectal gland, dorsal view of
rabbit's rectal glands related to opened rectum (D),ventral (E), dorsal (F) views of rabbit's rectal
glands and rectum, ventral view of rabbit's rectal glands after cutting off the ischium (G) and
caudoventral view of rabbit after reflection of both rectum and glands (H) showing: S: sacral
vertebrae, Cd: caudal vertebrae, An: Anus, Rg: Rectal gland, Ig: Inguinal gland, R: Rectum, Va:
Vagina, A: Anterior pole, P: Posterior pole, M: Medial surface, L: Lateral surface , ARJ: Anorectal
junction, O: M. obturatorius internus, Is: Ischium and Sc: M.sacrocaudalis ventralis lateralis.
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Fig.3. photomacrographs of caudoventral view of rabbit after reflection of both rectum and glands
(A), lateral views of female (B), male rabbit (C), dorsolateral (D), caudodorsal (E) and dorsal (F)
views of opened injected rectum with gum milk (Latex 60%) colored green with Scib paints
showing: Rg: Rectal gland, Lm: External longitudinal muscles of the rectum, Sc: M.sacrocaudalis
ventralis lateralis, An: Anus, , Ig: Inguinal gland, R: Rectum, Va: Vagina, T: Tail, Pe: Penis, W:
Wall of the rectum, D: Ducts of the gland, 1: The green latex between the external longitudinal
muscle and the wall of the rectum, 2: The green latex inside the lumen of the rectum and 3: The
duct to the lumen of the gland.

Fig.4. A- A photomicrograph of rabbit's rectal gland showing thick connective tissue capsule (Caps)
with few vascularity and thin septa released from it which divided the glands (RG) into many
lobules composed of different exocrine secretory unit (acini).Stain: H&E. Obj.x 10: Oc.x 10 .B- A
photomicrograph of rabbit's rectal gland showing many lobules composed of different exocrine
secretory unit (acini) which were lined with clear layer of simple cuboidal epithelium with
prominent spherical nuclei (arrow). Stain: H&E. Obj.x 40: Oc.x 10 .
C-A photomicrograph of rabbit's rectal gland showing some of acini containing secretions in their
lumens (arrow) and most of them were free. Stain: H&E. Obj.x 10: Oc.x 10.

D- A higher magnification of the previous photomicrograph showing the acini with their lining
epithelium and their secretions inside the lumens (arrow). Stain: H&E. Obj.x 40: Oc.x 10.
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Fig.5. A and B- photomicrographs of rabbit's rectal gland gave positive reactions with PAS
(arrows). Stain: PAS technique. Obj.x 10: Oc.x 10.

C and D- photomicrographs of rabbit's rectal gland showing some of collagenic fibers which
surrounded the glands (arrows) Stain: Crossmon’s trichrome. Obj.x 10: Oc.x 10.

Fig.6. A-A photomicrograph of rabbit's rectal gland (RG) showing the skeletal muscle fibers of the
external longitudinal muscle of rectum (MF) Stain: H&E. Obj.x 10: Oc.x 10.

B- A photomicrograph of rabbit's rectal gland (RG) showing abundant of fat cells (FAT) Stain:
H&E. Obj.x 40: Oc.x 10.

C-A photomicrograph of rabbit's rectal gland (RG) showing its merocrine-type, with interlobular
ducts (arrows). Stain: H&E. Obj.x 10: Oc.x 10 and the squar was higher magnification of the
interlobular ducts showing their lining epithilum.

D-A photomicrograph of rabbit's rectum showing the duct system of the rectal gland at the anterior
two third of the gland (arrows), rectum (REC) and the skeletal muscle fibers of the external
longitudinal muscle of rectum (MF) Stain: H&E. Obj.x 10: Oc.x 10.
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Fig.7. A-A photomicrograph of the duct system of rabbit's rectal gland showing their lining with
large number of prismatic epithelial cells containing ovoid nucleus at the anterior two third of the
gland either in the capsule or inbetween the skeletal muscle and the wall of the rectum (arrow)
Stain: H&E. Obj.x 40: Oc.x 10.

B-A photomicrograph of the rabbit's ano-rectal junction showing the ducts of the posterior part of
the rectal gland (arrows) which were scanty and present between the muscle fibers (MF) and were
lined with stratified cuboidal epithelium. Stain: H&E. Obj.x 10: Oc.x 10.

C- A higher magnification of the previous photomicrograph showing the stratified cuboidal
epithelium lined the ducts of the posterior part of the rectal gland (arrow). Stain: H&E. Obj.x 40:
Oc.x 10.

D-A photomicrograph of the rabbit's ano-rectal junction showing lymphatic nodule (arrow), rectum
(REC) and modified sebaceous glands (arrow heads) in the anus (ANUS).Stain: H&E. Obj.x 10:
Oc.x 10 and the squar was higher magnification of modified sebaceous glands showing their nature
as holocrine glands.

rectum appeared as a short portion and
opened exteriorly through anus (Stan et al.,
In the present work, the mean length 2014).
of the rectum was 4.940+ 1.0157 cm which
came in the same line with the observations of
Huffman (1958) in New Zealand and New
Zealand cross bred rabbits. In rabbit, the
rectum was the narrow terminal part and
opened outside by the anus (Kotpal, 1989).
The anal canal was denominated on the
terminal part of the rectum which opened to
the exterior by the anus (Jordan and Verma,
1983 and Wingerd, 1985). In rabbit, the

4. DISCUSSION

In our work, the rectal glands extended
laterally on each sides of the rectum and their
length represented 61.1 %=+0.061 of the
rectum's length while Martinez-Gomez,
Lucio, Carro, Pacheco and Hudson (1997)
pointed to these glands as large anal glands
present immediately adjacent to the lateral
wall of the rectum. Each gland was about
2.5cm long and 0.6cm wide. The circumanal
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glands of dog were present around the anus in
the cutaneous zone and it was appeared as
lobulated modified sebaceous one (Dellmann
and Eurell, 1998). The apocrine paranal sinus
glands and the sebaceous glands of dogs
secreted the malodorous paranal sinus fluid
(Stefanov, 2012). In cat, there were two anal
sacs which located ventrolateral to the anus
between the internal and external sphincters
(Maher, El-Sakhawy, Hussein and Shaker,
2015).

According to Table.1l, there was a
relation between the length of the rectal gland,
sex and age of rabbits which similar to the
investigations of Dahlback and Andersson
(1981) and Balah et al., (1986). The size of
the anal and inguinal glands in both sexes of
wild rabbit in southern Sweden was highly
correlated with sexual development. The
glands got their maximal size during the
intense breeding time, April to
(Dahlback and Andersson, 1981).

August

About the shape and color of the rectal
gland, it was elongated oval and it appeared
grayish to brownish in color. In balady rabbit,
Balah et al.,, (1986) reported that, the
morphology of the gland differed according to
age as it formed from four glandular portions
and grayish in color at four days of age. At 21
days, the gland became more thicker and
longer and with a yellow brownish colour. In
three years old rabbit, it was dark brownish
and the average length was about two cm.

The presence of M. levator ani that
encircled the rectum and the rectal gland of
rabbit which observed in our paper came in
the same line with Palmieri , Panu , Asole
, Sanna and Farina (1988) and Nanasaki and
Sakuma (2000) and in contrary with
Hesterman and Mykytowycz (1968); Bell
(1985) and Martinez-Gomez et al., (1997)
who described it as M. constrictor vestibule.
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Concerning the type of the rectal gland,
in our study, it was merocrine in nature which
agreed with the observations of Balah et al.,
(1986). Moreover the nature of the scent
glands differed from species to another and
according to its position. Most of mammalian
orders had specialized integumentary glands
in the anal region termed as anal glands
(Schaffer, 1940). In man, there were simple
apocrine glands in the axilla and perineal and
peri-anal regions however, he didn't have
highly developed scent glands (Young, 1957).
The anal scent glands of guinea-pig were very
large modified sebaceous glands present in
between the internal and external sphincter
muscles. The glands of the ground squirrel
were apocrine type with the predominantly
sebaceous type of gland. The armadillo had a
complex scent gland (sebaceous and apocrine
components) present on either side of the
anus. In cat, the scent glands were a pair of
complex anal sacs (apocrine and holocrine
components). Cattle and pigs had extensive
mucus-secreting anal glands associated with a
huge arrangement of lymphoid tissue and
ramified in the internal sphincter muscle. In
sheep and monkeys, no anal glands were
detected (McColl, 1965). Some of the anal
glands were sebaceous; some  were
completely apocrine sudoriferous and most
likely were mixed. Mammals used the anal
glands for active marking behavior (Quay,
1984). In brown brocket deer, there were
large well developed sebaceous glands and a
moderate numbers of aporcine sudoriferous
glands in the skin of the anal region. They
were the only source of the powerful musky
odor of the fecal pellets of this species
(Ajmat, Chamut and Black-Decima, 2004).

As our result, Mescher (2010) reported
that, the lamina propria of the recto-anal
junction had several free lymphocytes. Also
Agarwal et al.,, (2002) in human, dog and
rabbit, confirmed the presence of sebaceous
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glands in the anus that agreed with our
investigations. There were sebaceous and
apocrine glands in the paranal sacs of cat
(Macphail, 2008 and Huston, 2010).

Relating to the microscopic appearance
of the gland, the thick connective tissue
capsule, the presence of acini and their lining
with simple cuboidal epithelium and the
skeletal muscle fibers surrounding the gland
which analogous to the information obtained
by Balah et al., (1986) in balady rabbit.

In our result the ducts of the gland
appeared as huge number in the anterior two
thirds of the gland and became scanty in the
posterior part. While Balah et al., (1986) in
balady rabbit, clarified that, the rectal glands
opened along the circumference of the rectum
by many ducts and differed from our
observations in the mechanism of their
opening in the lumen of the rectum. In cat, the
duct of the anal sac opened near the
anocutaneous junction. The secretion of these
sacs was probably act as a territorial marker
(Maher et al., 2015).

In conclusion, the present results
confirmed that the large scent glands on the
lateral sides of rabbit's rectum were the rectal
glands.
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