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 The experimental animals like guinea pigs, mouse, 
rats, pigs and monkeys play an important role in human 
medicine, since the anatomical structure of the organs of 
experimental animals is similar to anatomical structure of 
the organs of  humans (Al-Sharoot, 2014). Since, there is a 
paucity of literature on the structure of liver in guinea pig 
the present research work is carried out with the following 
objective to study the gross anatomy of the liver in postnatal 
age groups of guinea pig.

 The gross anatomy of the liver of 6 numbers of guinea 
pig each from postnatal age groups (Preweaning (0-2 weeks), 
Weaning (2-8 weeks), Young one (8-16 weeks) and Adult 
(16-32 weeks)) was conducted at the Department of 
Veterinary Anatomy, Madras Veterinary College, Chennai. 
Guinea pigs were procured from the Department of 
Laboratory Animal Medicine, Madhavaram Milk Colony, 
TANUVAS, Chennai. After collecting the guinea pigs, they 
were euthanized as per the standard operating procedure by 
using the Carbon dioxide asphyxiations as per CPCSEA 
norms and subjected to the dissection.

 After careful dissecting of the animals, the liver was 
dissected, and gross anatomical observations were 
recorded in all the postnatal age groups.

ETHICAL  APPROVAL

 The animal ethical committee of the Madras Veterinary 

College, Tamilnadu Veterinary and Animal Sciences 
University, Chennai, India had approved the collection of 
laboratory animals and handling as per the Ethical 
Committee approval (Lr. No. 1467/DFAB/IAEC/2018 
dated 13.07.2018). The methods were performed in 
accordance with the guidelines of the institutional ethical 
committee of TANUVAS, India. All procedures were 
performed in accordance with the CPCSEA norms.

TOPOGRAPHY

 The liver in guinea pig was the largest gland in the 
body and was found on the right side of the cranial and 
middle part of the abdominal cavity (Fig. 2). Similar 
results were recorded in rabbit (Hristov et al., 2006), nutria 
(Perez and Lima, 2007), human (Sherif et al., 2010) and 
guinea pig, rat, rabbit and chinchilla (Stan, 2018). In 
contrast to this observation, Ibrahim et al. (2016) stated 
that the liver of birds was located in both right and left 
hepatoperitoneal cavity. In pre-weaning guinea pig, the 
liver was located on the entire cranial part of the abdominal 
cavity (Fig. 1). The liver was covered by last four ribs and 
had little costal impression on the diaphragmatic surface of 
the liver in the 12 week-old and 24 week-old guinea pigs. 
Similar findings were observed by Gupta et al. (2017) in 
rabbit liver. The half of the mass of the liver was located in 
the intrathoracic part of the abdominal cavity. The liver 
was related to the gall bladder, diaphragm, stomach, 
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on both the surfaces. It was found related to the right body 
wall and diaphragm. The visceral surface was related to the 
ligaments and intestines. The visceral surface showed a 
groove for the posterior vena cava and was seen in all the 
postnatal age groups of animals studied. The ventral 
border of the right lateral lobe had caudate lobe (Fig. 7).

 The caudate lobe had two parts namely caudate 
process and papillary process in all the postnatal ages of 
guinea pigs. Stamatova et al. (2012) and Verma et al. 
(2015) in adult rabbit, Stan (2018) in rabbit and guinea pig 
observed similar findings whereas caudate lobe in praire 
dog was divided into anterior and posterior lobule (Grace 
et al., 1988) and in rats, it was divided into dorsal and 
ventral lobe (Stan, 2018) but in the present study undivided 
caudate lobe was found. The caudate process was well 
developed with renal impression of the right kidney. 
Similar findings were recorded by Stan (2018) in rabbit 
and guinea pig. The papillary processes were two in 
number and triangular in shape (Fig. 4). They were in 
contact with the lesser curvature of the stomach. The 
visceral surface of the caudate and left lateral lobe had 
small notches.

SURFACES

 In all the age groups, the liver showed two surfaces 
namely parietal and visceral surface. Similar findings were 
recorded by Perez and Lima (2007) in nutria liver, 
Stamatova et al. (2012), Verma et al. (2015), Gupta et al. 
(2017) in rabbits, Stan (2018) in rat, rabbit, guinea pig and 
chinchilla. The parietal surface was convex, smooth and 
adapted to the contour of the abdominal wall. It consisted 
of four lobes namely left lateral, left medial, right medial 
and right lateral lobes (Fig. 3) and visceral surface showed 
six lobes as stated by Stan (2018) in guinea pig. But in 
chinchilla, the parietal surface of the liver showed three 
lobes and visceral surface with four lobes (Stan, 2018) 
which may be due to species difference. Between the left 
medial and right medial lobe, falciform ligament was 
found (Fig. 5) and was thin in 10 days of age. The right lateral 
lobe on its cranial border showed area nuda, in which the 
liver surface was observed to be in direct contact with the 
diaphragm without any peritoneal covering (Fig. 8) and 
was in accordance with the findings of Stan (2018) in rats.

 The visceral surface was concave and was found 
related to the stomach, descending duodenum, pancreas, 
transverse colon, spleen, right kidney and right adrenal 
gland (Fig. 7). On the visceral surface of the caudate lobe, 
renal impression for the right kidney was found in all the 
postnatal age groups of guinea pigs studied. Similar 
observations were reported by Perez and Lima (2007) in 
nutria liver, Stamatova et al. (2012), Verma et al. (2015), 

intestines and lesser omentum in all the postnatal groups 
studied (Fig. 2). Caudate lobe of the liver was related to the 
right kidney (Fig. 7).

PHYSICAL CHARACTERS

 In preweaning guinea pig (three days of age), the 
colour of the liver was dark reddish brown (Fig. 1), 
whereas in adult animals from 2-8 weeks to 16-32 weeks of 
age, it was pale, reddish brown in colour (Fig. 2). The liver 
was soft to touch and had compact appearance in all the 
postnatal group of animals studied. It was curved and 
adapted to the abdominal face of diaphragm (Fig. 3).

LOBATION

 The liver of the guinea pig showed six lobes namely 
the right lateral lobe, the right medial lobe, quadrate lobe, 
left medial lobe, left lateral lobe and caudate lobe in all the 
groups studied (Fig. 4). In contrast to this, three lobes in rat 
liver (Hebel and Stromberg, 1986), four lobes in praire dog 
(Grace et al., 1988), five lobes in Muridae and Dipodidae 
families of rodent (El-Salkh et al., 2008), five lobes in 
adult rabbit (Stamatova et al., 2012 and Verma et al., 2015), 
four lobes in rats (Hollander et al., 1984), five lobes in rabbit 
(Stan, 2018) and four lobes in adult guinea pigs (Imam et 
al., 2021). Similar observations regarding the number of 
lobes were found in adult guinea pig (Stan, 2018). The left 
lateral lobe was the largest and was found visible on both 
visceral and parietal surface in all the postnatal ages 
studied. Similar results were observed by Hebel and 
Stromberg (1986) in rat liver, Grace et al. (1988) in praire 
dog and Stan (2018) in guinea pig. It was found on the left 
most part of the abdominal cavity and related to diaphragm, 
stomach and left body wall. On the parietal surface, it was 
covered to some extent by left medial lobe. The left medial 
lobe was observed to be medial to the left lateral lobe and 
was also visible on both the surfaces of the liver. The 
quadrate lobe was found medial to the left medial lobe. It 
was visible to some extent on the parietal surface but clearly 
visible on the visceral surface (Fig. 4). Similar findings 
were observed by Stan (2018) in rabbit. It was related to the 
gall bladder, portal fissure, round ligament and quadrate 
lobe, intestines and lesser omentum (Fig. 2). Dorsal to the 
portal fissure, attachment of the caudate lobe was 
identified in all the age groups studied.

 The right medial lobe was noticed medial to the left 
medial and quadrate lobe and was separated from the left 
lobe by falciform ligament (Fig. 5) in all the postnatal ages 
of guinea pigs studied. The right medial lobe was visible on 
both the surfaces of the liver. It was related to the gall 
bladder, intestines and lesser omentum on the visceral 
surface (Fig. 6). The right lateral lobe was found on the 
extreme right side of the abdominal cavity and was visible 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Perianal region of the dog is frequently affected with 
three types of glandular tumours; apocrine gland tumour of 
anal sacs, circumanal, perianal or hepatoid tumours and 
anal gland tumours. The incidence of perianal adenoma is 
about 9-18% of all skin tumors and accounts for the third 
most prevalent tumour in male dogs (Bray, 2011).  The 
most commonly affected breeds are Cocker Spaniel, 
Pekingese, Beagle, Siberian husky, Bulldog and Samoyed 
(Turek and Withrow, 2007). There can be reduction in re-
occurence up to 95% of adenomas and hyperplasia cases 
after castration at the time of surgical excision (Brodzki et 
al., 2021). The present study reports the occurrence of 
perianal adenoma in intact Rottweiler and non-descript 
dog and their surgical management.

 An eight years old non-descript intact male dog 
weighing 8 kg and a five years old intact Rottweiler dog, 
weighing 22 kg were brought with history of growth in the 
perianal region since last five months and two months, 
respectively. The dogs had the history of constant straining, 
licking and scooting in the perineal region. The mass was 
reported to have increased gradually from initial peanut 
size. On clinical examination, the dogs were apparently 
healthy with slightly pale mucous membrane but all vital 
parameters were within normal range. Hematology revealed 
relative neutrophillia and anemia. Palpation of perianal 
growth in Rottweiler revealed sessile, circumscribed mass 
of 2 cm in diameter (Fig. 1A) whereas in non-descript it 
was firm in consistency, encapsulated and round mass of 
7cm in diameter (Fig. 1B) on the lateral side of the anus. 
Chest radiography was negative for metastasis.

 The dogs were anaesthetized with balanced 
anaesthetic protocol with pre-medication using atropine @ 

SUMMARY

 An eight and five years old intact male dogs presented with the history of straining, licking and scooting in the perianal region since five and 
two month, respectively. Clinical examination revealed a circumscribed mass of 2 cm diameter in the Rottweiler dog and 7 cm in the non-descript dog 
in the perianal region. Haemato-biochemical parameters showed relative neutrophillia and anemia whereas survey radiography of lateral thorax 
revealed no metastasis. Surgical resection of the mass was done under general anesthesia. Histopathology revealed the growths as perianal adenoma. 
There was no reocurrence on three months follow up in both the dogs.
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0.04 mg/kg IM and Midazolam @ 0.2 mg/kg IM. Induction 
was done with propofol @ 4 mg/kg IV. Maintenance of 
anaesthesia was done with Isoflurane @ 1-2% with oxygen 
with flow rate of 50 ml/kg. The surgical site was prepared 
aseptically and an anal plug was placed to prevent intra-
operative contamination. A circular incision was made 
around the tumor mass and fascia was separated in both the 
cases. Tumorous masses were resected and blood vessels 
were ligated using polyglactin 910 no. 1-0 (Fig. 2). Skin 
was opposed with interrupted horizontal mattress followed 
by pre-scrotal castration.

 Resected masses were sent for histoptathology which 
revealed it to be a hepatoid gland tumor or perianal adenoma. 
There was presence of neoplastic cells arranged in cords 
pattern which resembled like hepatocytes. The neoplastic 
cells were polyhedral and centrally located ovoid, vesicular 
nucleus, centrally placed nucleoli and eosinophilic 
cytoplasm. Single cell layer thickened basloid cells were 
present in the periphery. These cords are separated by 
interlobular stroma, with abundant inflammatory cells and 
congested blood vessels (Fig. 3A-C).

 Post-operative medication with broad spectrum 
antibiotic and analgesic was done for five days in both the 

thcases. Sutures were removed on 14  day. Both the dogs 
showed uneventfully recovery. A three month post-operative 
follow up revealed no reocurrence in both the cases.

 Hepatoid gland tumor/Perianal adenoma is slow-
growing benign tumour that develops from sebaceous 
gland cells in the perianal region. Petterino et al. (2004) 
stated that testosterone stimulates the tumorous cells. 
Castration was done to prevent the reocurrence in both the 
cases. The size of the mass may shrink after one or two 
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Fig. 1. Photograph showing small (A) and large (B) round growth/mass in perianal region

Fig. 2. Photograph showing surgical excision of round mass

Fig. 3. Photomicrograph showing presence of neoplastic cells arranged in cords pattern which resembled like hepatocytes. The neoplastic cells were 
polyhedral and centrally located ovoid, vesicular nucleus, centrally placed nucleoli and eosinophilic cytoplasm.

months of castration due to low level of testosterone 
making its removal easy (Hayes and Wilson, 2008). The 
growth might appear as single, numerous masses, diffuse, 
relatively flat sheets of sebaceous tumour cells, or any 
combination of these (Shelley, 2002). Although benign 
lesions are rarely adherent to surrounding structures, they 
may ulcerate and become infected (Jakab et al., 2009). 
Faecal incontinence may be seen postoperatively if tumour 
occupies more than half of circumference of anal sphincter 
(Goldschmidt and Shofer, 2004). No such complication 
was seen in both of the operated cases in the present study 
till three months of follow up. The tumours could be 
removed using cryotherapy if size is small (Liska and 
Withrow, 1978). Hepatoid adenoma and epithelioma can 
also be removed effectively using electro-chemotherapy 
with an overall success rate of 93.9% (Tozon et al., 2010). 

Perianal adenomas have excellent prognosis if surgically 
removed, however, their malignant equivalent has a worse 
prognosis due to problems with local reocurrence and 

possible metastasis (Morris and Dobson, 2001).
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 Saliva is the first biological medium to confront 
external materials that are taken into the body as food. 
Thus, it serves as the first line of oral defence (Elewa et al., 
2010). These secretions have an important role in 
moistening the food stuffs, lubricating the upper digestive 
tube and protecting the lining cells of the mucosa against 
the injury. It also controls the bacterial flora by secreting 
lysozymes (Featherstone,  2000)  and contains 
lactoperoxidase and Immunoglobulin-A which serve as a 
salivary antimicrobial system (Cunningham, 2002). 
Saliva, which is so important, is secreted from major and 
minor salivary glands. The smaller of these glands situated 
within the oral mucous membrane and were grouped as 
minor salivary glands. These are named according to their 
location, as lingual, labial, buccal and palatine glands 
located in the tongue, lips, cheek and palate, respectively 
(Arthur et al., 1999). This wide distribution of the minor 
salivary glands is advantageous for the protection of the 
oral cavity against pathogens (Sannes et al., 2002). The 
saliva was conveyed to the oral cavity through the 
excretory ducts. The literature revealed that most of the 
research work was confined to major salivary glands 
however, there is no detailed information available on 
minor salivary glands, and pig in particular. Hence, the 
goal of the present study was to describe the detailed 

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

 The present study was undertaken on ten healthy 
adult pigs of local mixed breed of either sex. The heads 
were procured from local slaughter house immediately 
after decapitation and then fixed in ten per cent formalin 
solution. After four to five days of fixation, the dissection 
was performed with the aim to study the gross anatomical 
localization and distribution of buccal, labial, lingual and 
palatine glands of pig.

RESULTS AND DISCUSSION

Buccal glands: The buccal glands in pig were observed in 
the cheek region and they were arranged in two rows viz., 
dorsal and ventral groups. The dorsal buccal gland was 
light yellowish in colour and located along the alveolar 
border of maxilla and was extended up to the angle of the 
mouth (Fig. 1). Laterally, it was covered by buccinator, 
masseter, zygomatic muscles, and fascia and skin of that 
region while medially, the gland was blended with the 
buccal mucosa. It had a rostral part and a caudal part. The 
rostral part was located in front of transverse facial artery, 
vein and dorsal buccal nerve. The glandular tissue was in 
the form of oval lobes of half an inch in diameter and each 
lobe had its own duct. The ventral buccal gland was a 
distinct yellow coloured compact mass and was located on 

ABSTRACT

 The present study was aimed at elucidating the topographic anatomy of minor salivary glands viz., buccal, labial, lingual and palatine of ten 
healthy adult pigs of local mixed breed of either sex. The heads were procured from local slaughter house immediately after decapitation and then 
fixed in ten per cent formalin solution to study the gross anatomical localization and distribution of glands. The buccal glands were found in the cheek 
region and were arranged in two rows as dorsal and ventral groups. The light yellowish coloured dorsal buccal gland was located along the maxillary-
alveolar border and extended up to the angle of the mouth. It was covered laterally by buccinator, masseter and zygomatic muscles, fascia and skin of 
that region while medially, the gland was blended with the buccal mucosa. The ventral buccal gland was located on the lateral aspect of horizontal 
ramus of mandible, dorsal to ventral buccal nerve and ventral to buccinator nerve and inferior labial vein and covered superficially by inferior part of 
buccinator and depressor mandibularis muscles. The labial glands were distributed in the superior, inferior and commissural portions of the lips and 
were placed under the skin rostral to the insertion of the zygomaticus muscle embedded in the orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the angle of mouth. The lingual glands were situated in the root of tongue, dorsal surface of 
body of tongue and vicinity of the circumvallate papillae. The tissues for the palatine glands were collected from the ridged portion of the hard palate 
and also from the oropharyngeal region of soft palate.
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Fig. 1. Photograph of dissected head of pig showing the distribution of 
buccal and labial glands. (DBG: Dorsal buccal glands; VBG: 
Ventral buccal glands; SLG: Superior labial glands; ILG: 
Inferior labial glands; CLG: Commissural labial glands)

Fig. 2. Photograph of oral cavity of pig showing the distribution of 
lingual glands. (R: Root of tongue; Arrow: Circumvallate 
papillae; *: Different regions of body of tongue)

Fig. 3. Photograph of oral cavity of pig showing the distribution of 
palatine glands. (S: Soft palate; *: Different regions of hard palate)

surface of body of tongue and vicinity of the circumvallate 
papillae. The palatine glands were absent in ridged portion 
of hard palate and present at the oropharyngeal region of 
the soft palate.
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Palatine glands: The tissues for the study of palatine 
glands were collected from the hard palate (rostral, middle 
and caudal portions) and also from oropharyngeal region 
of the soft palate (Fig. 3). Similar findings were reported 
by Eurell and Frappier (2006) which showed the presence 
of branched tubuloacinar mucous glands in the caudal part 
of the hard palate in domestic animals except in the pigs. 
The palatine glands were earlier reported by Abbas et al. 
(2020) histologically, which showed that the mucous 
glands were embedded in the submucosal layer of the soft 
palate in cat. However, Nabipour (2011) stated that the 
palatine glands of camel were located in the caudal part of 
the hard palate and in the entire length of the soft palate and 
the palatine gland was most numerous at the apex of the 
soft palate. On the other hand, Mohamed (2020) reported 
that the sero-mucoid glands were present in the rostral and 
caudal parts of the hard palate, as well as in the soft palate 
of domestic animals.

CONCLUSION

 It was concluded that the buccal glands in pigs were 
found in the cheek region and were arranged in two rows as 
dorsal and ventral groups. The dorsal buccal gland was 
situated along the maxillary-alveolar border and extended 
up to the angle of the mouth and was covered laterally by 
buccinator, masseter, zygomatic muscles, and fascia and 
skin of that region while medially, the gland was blended 
with the buccal mucosa whereas, the ventral buccal gland 
was located on the lateral aspect of horizontal ramus of 
mandible, between ventral buccal nerve (dorsally) and 
buccinator nerve (ventrally) and inferior labial vein. The 
labial glands were distributed in the superior, inferior and 
commissural portions of the lips and were placed under the 
skin rostral to the insertion of the zygomaticus muscle. The 
lingual glands were placed at the root of tongue, dorsal 

the lateral aspect of horizontal ramus of mandible, between 
ventral buccal nerve (dorsally) and buccinator nerve 
(ventrally) and the inferior labial vein (Fig. 1). It was 
covered superficially by inferior part of buccinator and 
depressor mandibularis muscles. The ducts of the buccal 
glands opened between the non-papillary parts of the 
buccal wall. These findings were in agreement with the 
observations of Narasimhan et al. (2000) in goat. However, 
it was in contrary to the findings of Habel (2002) that 
described the buccal glands in cattle were arranged as 
dorsal and ventral groups with a few scattered lobes 
forming an intermediate layer. The dorsal row extended on 
the maxilla, major part under the cover of the masseter 
muscle and few lobules under buccinator muscle up to the 
angle of the mouth. The ventral groups were brown in 
colour and present on the mandible under the depressor 
mandibular muscle. Intermediate group placed under the 
buccinator and extended backwards from the angle of the 
mouth. On the other hand, Bradley (2004) noticed that in 
the dog that the buccal glands were arranged in two rows.

 The buccal glands were present as a series of 
glandular structures which were divided into dorsal and 
ventral groups in sheep. The former was situated at the 
maxillary alveolar border along the buccinator and was 
covered superficially by the cutaneous fascia and zygomatic 
muscle. It was arranged as thin rostral part across which 
transverse facial artery, vein and dorsal buccal nerve pass 
and a thick caudal part with compact lobulated tissue in the 
angle b/w the maxillary tuberosity and buccinator vein 
under the cover of masseter muscle. The ventral buccal 
gland located on the mandible under the cover of the 
depressor mandibular muscle was elongated and thin. The 
ducts of the dorsal and ventral buccal glands opened 
between the papillae within the vestibule of the mouth 
(May, 2004). However, Ayyangar and Alur (2007) reported 
that the buccal glands in ox were arranged in three rows. 
Dorsal row consisted of yellowish lobules which extended 
from the angle of the mouth between zygomaticus and the 
buccinator to the maxillary tuberosity. The middle row 
consisted of scattered yellowish lobules and was placed 
mostly on the deep face of the buccinator. The ventral row 
occurred as brownish lobules arranged from the angle of 
the mouth to a short distance under the masseter. These 
findings were in fully agreement with those of Saxena and 
Gupta (2007) which reported that the buccal glands of goat 
were arranged in dorsal, middle and ventral rows. The 
zygomatic gland in dog represented the posterior 
condensation of unilobulated dorsal buccal glands of other 
mammals (Miller, 2009). However, Getty (2012) observed 
that the buccal glands of horse were arranged in two rows, 
the superior row was placed on the outer surface of the 

buccinator, while the inferior ones in the submucous tissue 
at the lower border of the buccinator. The buccal glands of 
sheep were arranged in three rows i.e., dorsal, middle and 
ventral as reported by Singh et al., 2011.

Labial glands: The labial glands of pig were distributed in 
the superior, inferior and commissural portions of the lips. 
The commissural labial glands were found distributed 
around the commissure of the lips on either side (Fig. 1). 
The labial glands were placed under the skin rostral to the 
insertion of the zygomaticus muscle embedded in the 
orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the 
angle of mouth. Similarly, Ayyangar and Alur (2007) 
described the presence of labial glands in ox between the 
mucous membrane and the muscles of the lip. Their ducts 
opened in the mucous membrane. The superior labial 
glands of sheep were distributed in two zones viz. external 
and rostral (nasolabial) zones. The labial gland of external 
zone continued rostrally from the commissural labial 
glands distributed under the skin and orbicularis oris 
muscle over the mucosa. The rostral zone of superior labial 
gland was comprised of globular aggregations of the 
glandular lobes, which were wider at the philtrum but 
narrower towards the commissure. The inferior labial 
glands were the continuation of the commissural labial 
glands into the inferior labium between the mucosa and 
orbicularis oris muscle internally and the skin externally. 
Bevelander (2000) found small serous and mucous 
glandular structures in the lips of humans and their 
secretions passed through short ducts into vestibule. The 
labial glands of goat were grouped as commissural, 
superior and inferior glands as reported by Saxena and 
Gupta (2007). In sheep, the labial glands were present as 
commissural, dorsal and ventral labial glands (Singh et al., 
2014) which are in accordance with the present findings.

Lingual glands: The lingual glands of pig were observed 
in the root of tongue, dorsal surface of body of tongue and 
vicinity of the circumvallate papillae. However, the glands 
were absent in the tip region. These findings were in fully 
agreement with the findings of Bourne (1993) in goat, 
which reported the presence of lingual glands in the deeper 
portion of the corium of the tongue and among its muscle 
bundles. Their ducts opened on its epithelial surface 
between papillae. These glands were not abundant at the 
base of the organ and found along its margin extending up 
to the tip. Ebner’s glands were present below the 
circumvallate papillae. The presence of lingual glands 
were reported histologically by Prakash and Rao (2000) in 
Indian buffalo, Kadhim et al. (2014) in the black francolin, 
Javad et al. (2016) in the Persian squirrel and Kuru et al. 

108

glands. J. Vet. Res. 58: 121-135.

Eurell, J.A. and Frappier, B.L. (2006). Digestive system. In: Dellmann’s 
thTextbook of Veterinary Histology. (6  Edn.), Blackwell Publishing, 

Ames, Iowa, USA.

Featherstone, J.D. (2000). The science and practice of caries prevention. J 
Am Dent Assoc. 131: 887-899.

Habel, R.E. (2002). The Anatomy of Domestic animals Volume-I. W.B. 
Saunders company Philadelphia London Toronto p. 872.

Javad, S., Zahra, T., Faezeh, J. (2016). Anatomical and histological 
structure of the tongue and histochemical characteristics of the 
lingual salivary glands in the Persian squirrel. Anat. Sci. Int. 
93(1): 58-68.

Kadhim, K.K., Mahdi, A., Kareem, A. and Timmem, H. (2014). 
Histomorphological and histochemical study on the tongue of 
black francolin. Int. J. Anim. Vet. Adv. 6(6): 156-161.

Kuru, N., Kenan, C., Emel, D. and Ramazan, I. (2017). Histological and 
histochemical structure of lingual salivary glands in mole rat 
(Spalax leucodon). Indian J. Anim. Res. 51: 252-255.

May, N.D.S. (2004). The Anatomy of Sheep, University of Queensland 
press Brisbane, Australia.

Miller (2009). The Anatomy of Dog. W.B. Saunders Company Philadelphia 
London p. 646.

Mohamed, R. (2020). The labial and zygomatic salivary glands in 
mixed breed dogs in Trinidad: Anatomical location, histological 

features and histochemical characteristics. World Vet. J. 10(2): 
223-230.

Nabipour (2011). Gross and histological study on the minor salivary 
glands of camel (Camelus dromedarius). J. Camel Pract. Res. 
18(1): 123-129.

Narasimhan, E., Gopinath, S., Rao, K.V.S. and Chandra Sekhara Rao, 
T.S. (2000). Histological studies on the buccal glands of the 
goat. Indian Vet. J. 77: 445-447.

Prakash, P. and Rao, G.S. (2000). Anatomical and neuro-histological 
studies on the tongue of the Indian buffalo. Acta Anat. 107: 373-
383.

Sannes, R.A., Messman, M.A. and Vagnoni, D.B. (2002). Form of 
rumen-degradable carbohydrate and nitrogen on microbial 
protein synthesis and protein efficiency of dairy cows. J. Dairy 
Sci. 85: 900-908.

Saxena, V. and Gupta, A.N. (2007). Topographic anatomy of the buccal 
and labial glands in goat (Capra hircus). Indian J. Anim. Sci. 
77(7): 588-589.

Singh, A.D., Jain, R.K. and Kumar, P. (2011). Topographic anatomy of 
buccal and labial glands in sheep. Haryana Vet. 50: 30-32.

Singh A.D., Jain, R.K., Kumar, P. and Kapoor, K. (2014). Microscopic 
analysis of the labial salivary glands of the sheep (Ovis aries). 
Int. J. Sci. Res. 3(10): 536-538.

 This article earlier available at https://www.luvas.edu.in/haryana-veterinarian/download/ 

harvet2016-dec/1.pdf entitled “Occurrence of some organochlorine pesticide residues in poultry 

feed and meat” has been retracted by the authors because of some error made during the data 

analysis process of the experimental observations due to counting the number of samples showing 

the concentration of pesticide below its corresponding Limit of Detection. All authors take full 

responsibility for this mistake and sincerely apologize for any inconvenience it may cause.

Editors

RETRACTION OF ARTICLE



114

 The experimental animals like guinea pigs, mouse, 
rats, pigs and monkeys play an important role in human 
medicine, since the anatomical structure of the organs of 
experimental animals is similar to anatomical structure of 
the organs of  humans (Al-Sharoot, 2014). Since, there is a 
paucity of literature on the structure of liver in guinea pig 
the present research work is carried out with the following 
objective to study the gross anatomy of the liver in postnatal 
age groups of guinea pig.

 The gross anatomy of the liver of 6 numbers of guinea 
pig each from postnatal age groups (Preweaning (0-2 weeks), 
Weaning (2-8 weeks), Young one (8-16 weeks) and Adult 
(16-32 weeks)) was conducted at the Department of 
Veterinary Anatomy, Madras Veterinary College, Chennai. 
Guinea pigs were procured from the Department of 
Laboratory Animal Medicine, Madhavaram Milk Colony, 
TANUVAS, Chennai. After collecting the guinea pigs, they 
were euthanized as per the standard operating procedure by 
using the Carbon dioxide asphyxiations as per CPCSEA 
norms and subjected to the dissection.

 After careful dissecting of the animals, the liver was 
dissected, and gross anatomical observations were 
recorded in all the postnatal age groups.

ETHICAL  APPROVAL

 The animal ethical committee of the Madras Veterinary 

College, Tamilnadu Veterinary and Animal Sciences 
University, Chennai, India had approved the collection of 
laboratory animals and handling as per the Ethical 
Committee approval (Lr. No. 1467/DFAB/IAEC/2018 
dated 13.07.2018). The methods were performed in 
accordance with the guidelines of the institutional ethical 
committee of TANUVAS, India. All procedures were 
performed in accordance with the CPCSEA norms.

TOPOGRAPHY

 The liver in guinea pig was the largest gland in the 
body and was found on the right side of the cranial and 
middle part of the abdominal cavity (Fig. 2). Similar 
results were recorded in rabbit (Hristov et al., 2006), nutria 
(Perez and Lima, 2007), human (Sherif et al., 2010) and 
guinea pig, rat, rabbit and chinchilla (Stan, 2018). In 
contrast to this observation, Ibrahim et al. (2016) stated 
that the liver of birds was located in both right and left 
hepatoperitoneal cavity. In pre-weaning guinea pig, the 
liver was located on the entire cranial part of the abdominal 
cavity (Fig. 1). The liver was covered by last four ribs and 
had little costal impression on the diaphragmatic surface of 
the liver in the 12 week-old and 24 week-old guinea pigs. 
Similar findings were observed by Gupta et al. (2017) in 
rabbit liver. The half of the mass of the liver was located in 
the intrathoracic part of the abdominal cavity. The liver 
was related to the gall bladder, diaphragm, stomach, 

SUMMARY

 The present study was undertaken to assess the gross anatomy of the liver in guinea pigs of four postnatal age groups. Liver was collected from 
the guinea pigs received from department of Laboratory Animal Medicine, Chennai. The liver in guinea pig was found on the right side of the cranial 
and middle part of the abdominal cavity whereas in pre-weaning guinea pig, it was located on the entire cranial part of the cavity. In the preweaning 
guinea pig, the colour of the liver was dark reddish brown, whereas in animals from 2-8 weeks to 16-32 weeks of age, it was pale, reddish brown. The 
liver showed six lobes, namely the right lateral lobe, the right medial lobe, quadrate lobe, left medial lobe, left lateral lobe and caudate lobe The left 
lateral lobe was the largest. The right medial lobe was separated from the left lobe by falciform ligament. The caudate lobe had two parts namely 
caudate process and papillary process. In all the age groups, the liver showed parietal and visceral surfaces. The hilus or portal fissure of the liver was 
noticed in the transverse groove formed between the dorsal and ventral parts of the liver on the visceral surface. In the liver of guinea pig of the all age 
groups studied, four borders were observed viz., dorsal border, ventral border, right border and left border. The liver of guinea pig in all the groups 
studied showed six ligaments namely falciform ligament, coronary ligament, round ligament, triangular ligament, hepatorenal ligament and 
hepatogastric ligament. The liver of guinea pigs showed similar features of other mammalian liver like lobulation, colouration, topography and 
relations but showed slight variations with respect to its species.
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on both the surfaces. It was found related to the right body 
wall and diaphragm. The visceral surface was related to the 
ligaments and intestines. The visceral surface showed a 
groove for the posterior vena cava and was seen in all the 
postnatal age groups of animals studied. The ventral 
border of the right lateral lobe had caudate lobe (Fig. 7).

 The caudate lobe had two parts namely caudate 
process and papillary process in all the postnatal ages of 
guinea pigs. Stamatova et al. (2012) and Verma et al. 
(2015) in adult rabbit, Stan (2018) in rabbit and guinea pig 
observed similar findings whereas caudate lobe in praire 
dog was divided into anterior and posterior lobule (Grace 
et al., 1988) and in rats, it was divided into dorsal and 
ventral lobe (Stan, 2018) but in the present study undivided 
caudate lobe was found. The caudate process was well 
developed with renal impression of the right kidney. 
Similar findings were recorded by Stan (2018) in rabbit 
and guinea pig. The papillary processes were two in 
number and triangular in shape (Fig. 4). They were in 
contact with the lesser curvature of the stomach. The 
visceral surface of the caudate and left lateral lobe had 
small notches.

SURFACES

 In all the age groups, the liver showed two surfaces 
namely parietal and visceral surface. Similar findings were 
recorded by Perez and Lima (2007) in nutria liver, 
Stamatova et al. (2012), Verma et al. (2015), Gupta et al. 
(2017) in rabbits, Stan (2018) in rat, rabbit, guinea pig and 
chinchilla. The parietal surface was convex, smooth and 
adapted to the contour of the abdominal wall. It consisted 
of four lobes namely left lateral, left medial, right medial 
and right lateral lobes (Fig. 3) and visceral surface showed 
six lobes as stated by Stan (2018) in guinea pig. But in 
chinchilla, the parietal surface of the liver showed three 
lobes and visceral surface with four lobes (Stan, 2018) 
which may be due to species difference. Between the left 
medial and right medial lobe, falciform ligament was 
found (Fig. 5) and was thin in 10 days of age. The right lateral 
lobe on its cranial border showed area nuda, in which the 
liver surface was observed to be in direct contact with the 
diaphragm without any peritoneal covering (Fig. 8) and 
was in accordance with the findings of Stan (2018) in rats.

 The visceral surface was concave and was found 
related to the stomach, descending duodenum, pancreas, 
transverse colon, spleen, right kidney and right adrenal 
gland (Fig. 7). On the visceral surface of the caudate lobe, 
renal impression for the right kidney was found in all the 
postnatal age groups of guinea pigs studied. Similar 
observations were reported by Perez and Lima (2007) in 
nutria liver, Stamatova et al. (2012), Verma et al. (2015), 

intestines and lesser omentum in all the postnatal groups 
studied (Fig. 2). Caudate lobe of the liver was related to the 
right kidney (Fig. 7).

PHYSICAL CHARACTERS

 In preweaning guinea pig (three days of age), the 
colour of the liver was dark reddish brown (Fig. 1), 
whereas in adult animals from 2-8 weeks to 16-32 weeks of 
age, it was pale, reddish brown in colour (Fig. 2). The liver 
was soft to touch and had compact appearance in all the 
postnatal group of animals studied. It was curved and 
adapted to the abdominal face of diaphragm (Fig. 3).

LOBATION

 The liver of the guinea pig showed six lobes namely 
the right lateral lobe, the right medial lobe, quadrate lobe, 
left medial lobe, left lateral lobe and caudate lobe in all the 
groups studied (Fig. 4). In contrast to this, three lobes in rat 
liver (Hebel and Stromberg, 1986), four lobes in praire dog 
(Grace et al., 1988), five lobes in Muridae and Dipodidae 
families of rodent (El-Salkh et al., 2008), five lobes in 
adult rabbit (Stamatova et al., 2012 and Verma et al., 2015), 
four lobes in rats (Hollander et al., 1984), five lobes in rabbit 
(Stan, 2018) and four lobes in adult guinea pigs (Imam et 
al., 2021). Similar observations regarding the number of 
lobes were found in adult guinea pig (Stan, 2018). The left 
lateral lobe was the largest and was found visible on both 
visceral and parietal surface in all the postnatal ages 
studied. Similar results were observed by Hebel and 
Stromberg (1986) in rat liver, Grace et al. (1988) in praire 
dog and Stan (2018) in guinea pig. It was found on the left 
most part of the abdominal cavity and related to diaphragm, 
stomach and left body wall. On the parietal surface, it was 
covered to some extent by left medial lobe. The left medial 
lobe was observed to be medial to the left lateral lobe and 
was also visible on both the surfaces of the liver. The 
quadrate lobe was found medial to the left medial lobe. It 
was visible to some extent on the parietal surface but clearly 
visible on the visceral surface (Fig. 4). Similar findings 
were observed by Stan (2018) in rabbit. It was related to the 
gall bladder, portal fissure, round ligament and quadrate 
lobe, intestines and lesser omentum (Fig. 2). Dorsal to the 
portal fissure, attachment of the caudate lobe was 
identified in all the age groups studied.

 The right medial lobe was noticed medial to the left 
medial and quadrate lobe and was separated from the left 
lobe by falciform ligament (Fig. 5) in all the postnatal ages 
of guinea pigs studied. The right medial lobe was visible on 
both the surfaces of the liver. It was related to the gall 
bladder, intestines and lesser omentum on the visceral 
surface (Fig. 6). The right lateral lobe was found on the 
extreme right side of the abdominal cavity and was visible 
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Perianal region of the dog is frequently affected with 
three types of glandular tumours; apocrine gland tumour of 
anal sacs, circumanal, perianal or hepatoid tumours and 
anal gland tumours. The incidence of perianal adenoma is 
about 9-18% of all skin tumors and accounts for the third 
most prevalent tumour in male dogs (Bray, 2011).  The 
most commonly affected breeds are Cocker Spaniel, 
Pekingese, Beagle, Siberian husky, Bulldog and Samoyed 
(Turek and Withrow, 2007). There can be reduction in re-
occurence up to 95% of adenomas and hyperplasia cases 
after castration at the time of surgical excision (Brodzki et 
al., 2021). The present study reports the occurrence of 
perianal adenoma in intact Rottweiler and non-descript 
dog and their surgical management.

 An eight years old non-descript intact male dog 
weighing 8 kg and a five years old intact Rottweiler dog, 
weighing 22 kg were brought with history of growth in the 
perianal region since last five months and two months, 
respectively. The dogs had the history of constant straining, 
licking and scooting in the perineal region. The mass was 
reported to have increased gradually from initial peanut 
size. On clinical examination, the dogs were apparently 
healthy with slightly pale mucous membrane but all vital 
parameters were within normal range. Hematology revealed 
relative neutrophillia and anemia. Palpation of perianal 
growth in Rottweiler revealed sessile, circumscribed mass 
of 2 cm in diameter (Fig. 1A) whereas in non-descript it 
was firm in consistency, encapsulated and round mass of 
7cm in diameter (Fig. 1B) on the lateral side of the anus. 
Chest radiography was negative for metastasis.

 The dogs were anaesthetized with balanced 
anaesthetic protocol with pre-medication using atropine @ 

SUMMARY

 An eight and five years old intact male dogs presented with the history of straining, licking and scooting in the perianal region since five and 
two month, respectively. Clinical examination revealed a circumscribed mass of 2 cm diameter in the Rottweiler dog and 7 cm in the non-descript dog 
in the perianal region. Haemato-biochemical parameters showed relative neutrophillia and anemia whereas survey radiography of lateral thorax 
revealed no metastasis. Surgical resection of the mass was done under general anesthesia. Histopathology revealed the growths as perianal adenoma. 
There was no reocurrence on three months follow up in both the dogs.
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0.04 mg/kg IM and Midazolam @ 0.2 mg/kg IM. Induction 
was done with propofol @ 4 mg/kg IV. Maintenance of 
anaesthesia was done with Isoflurane @ 1-2% with oxygen 
with flow rate of 50 ml/kg. The surgical site was prepared 
aseptically and an anal plug was placed to prevent intra-
operative contamination. A circular incision was made 
around the tumor mass and fascia was separated in both the 
cases. Tumorous masses were resected and blood vessels 
were ligated using polyglactin 910 no. 1-0 (Fig. 2). Skin 
was opposed with interrupted horizontal mattress followed 
by pre-scrotal castration.

 Resected masses were sent for histoptathology which 
revealed it to be a hepatoid gland tumor or perianal adenoma. 
There was presence of neoplastic cells arranged in cords 
pattern which resembled like hepatocytes. The neoplastic 
cells were polyhedral and centrally located ovoid, vesicular 
nucleus, centrally placed nucleoli and eosinophilic 
cytoplasm. Single cell layer thickened basloid cells were 
present in the periphery. These cords are separated by 
interlobular stroma, with abundant inflammatory cells and 
congested blood vessels (Fig. 3A-C).

 Post-operative medication with broad spectrum 
antibiotic and analgesic was done for five days in both the 

thcases. Sutures were removed on 14  day. Both the dogs 
showed uneventfully recovery. A three month post-operative 
follow up revealed no reocurrence in both the cases.

 Hepatoid gland tumor/Perianal adenoma is slow-
growing benign tumour that develops from sebaceous 
gland cells in the perianal region. Petterino et al. (2004) 
stated that testosterone stimulates the tumorous cells. 
Castration was done to prevent the reocurrence in both the 
cases. The size of the mass may shrink after one or two 
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Fig. 1. Photograph showing small (A) and large (B) round growth/mass in perianal region

Fig. 2. Photograph showing surgical excision of round mass

Fig. 3. Photomicrograph showing presence of neoplastic cells arranged in cords pattern which resembled like hepatocytes. The neoplastic cells were 
polyhedral and centrally located ovoid, vesicular nucleus, centrally placed nucleoli and eosinophilic cytoplasm.

months of castration due to low level of testosterone 
making its removal easy (Hayes and Wilson, 2008). The 
growth might appear as single, numerous masses, diffuse, 
relatively flat sheets of sebaceous tumour cells, or any 
combination of these (Shelley, 2002). Although benign 
lesions are rarely adherent to surrounding structures, they 
may ulcerate and become infected (Jakab et al., 2009). 
Faecal incontinence may be seen postoperatively if tumour 
occupies more than half of circumference of anal sphincter 
(Goldschmidt and Shofer, 2004). No such complication 
was seen in both of the operated cases in the present study 
till three months of follow up. The tumours could be 
removed using cryotherapy if size is small (Liska and 
Withrow, 1978). Hepatoid adenoma and epithelioma can 
also be removed effectively using electro-chemotherapy 
with an overall success rate of 93.9% (Tozon et al., 2010). 

Perianal adenomas have excellent prognosis if surgically 
removed, however, their malignant equivalent has a worse 
prognosis due to problems with local reocurrence and 

possible metastasis (Morris and Dobson, 2001).
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 Saliva is the first biological medium to confront 
external materials that are taken into the body as food. 
Thus, it serves as the first line of oral defence (Elewa et al., 
2010). These secretions have an important role in 
moistening the food stuffs, lubricating the upper digestive 
tube and protecting the lining cells of the mucosa against 
the injury. It also controls the bacterial flora by secreting 
lysozymes (Featherstone,  2000)  and contains 
lactoperoxidase and Immunoglobulin-A which serve as a 
salivary antimicrobial system (Cunningham, 2002). 
Saliva, which is so important, is secreted from major and 
minor salivary glands. The smaller of these glands situated 
within the oral mucous membrane and were grouped as 
minor salivary glands. These are named according to their 
location, as lingual, labial, buccal and palatine glands 
located in the tongue, lips, cheek and palate, respectively 
(Arthur et al., 1999). This wide distribution of the minor 
salivary glands is advantageous for the protection of the 
oral cavity against pathogens (Sannes et al., 2002). The 
saliva was conveyed to the oral cavity through the 
excretory ducts. The literature revealed that most of the 
research work was confined to major salivary glands 
however, there is no detailed information available on 
minor salivary glands, and pig in particular. Hence, the 
goal of the present study was to describe the detailed 

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

 The present study was undertaken on ten healthy 
adult pigs of local mixed breed of either sex. The heads 
were procured from local slaughter house immediately 
after decapitation and then fixed in ten per cent formalin 
solution. After four to five days of fixation, the dissection 
was performed with the aim to study the gross anatomical 
localization and distribution of buccal, labial, lingual and 
palatine glands of pig.

RESULTS AND DISCUSSION

Buccal glands: The buccal glands in pig were observed in 
the cheek region and they were arranged in two rows viz., 
dorsal and ventral groups. The dorsal buccal gland was 
light yellowish in colour and located along the alveolar 
border of maxilla and was extended up to the angle of the 
mouth (Fig. 1). Laterally, it was covered by buccinator, 
masseter, zygomatic muscles, and fascia and skin of that 
region while medially, the gland was blended with the 
buccal mucosa. It had a rostral part and a caudal part. The 
rostral part was located in front of transverse facial artery, 
vein and dorsal buccal nerve. The glandular tissue was in 
the form of oval lobes of half an inch in diameter and each 
lobe had its own duct. The ventral buccal gland was a 
distinct yellow coloured compact mass and was located on 

ABSTRACT

 The present study was aimed at elucidating the topographic anatomy of minor salivary glands viz., buccal, labial, lingual and palatine of ten 
healthy adult pigs of local mixed breed of either sex. The heads were procured from local slaughter house immediately after decapitation and then 
fixed in ten per cent formalin solution to study the gross anatomical localization and distribution of glands. The buccal glands were found in the cheek 
region and were arranged in two rows as dorsal and ventral groups. The light yellowish coloured dorsal buccal gland was located along the maxillary-
alveolar border and extended up to the angle of the mouth. It was covered laterally by buccinator, masseter and zygomatic muscles, fascia and skin of 
that region while medially, the gland was blended with the buccal mucosa. The ventral buccal gland was located on the lateral aspect of horizontal 
ramus of mandible, dorsal to ventral buccal nerve and ventral to buccinator nerve and inferior labial vein and covered superficially by inferior part of 
buccinator and depressor mandibularis muscles. The labial glands were distributed in the superior, inferior and commissural portions of the lips and 
were placed under the skin rostral to the insertion of the zygomaticus muscle embedded in the orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the angle of mouth. The lingual glands were situated in the root of tongue, dorsal surface of 
body of tongue and vicinity of the circumvallate papillae. The tissues for the palatine glands were collected from the ridged portion of the hard palate 
and also from the oropharyngeal region of soft palate.
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Fig. 1. Photograph of dissected head of pig showing the distribution of 
buccal and labial glands. (DBG: Dorsal buccal glands; VBG: 
Ventral buccal glands; SLG: Superior labial glands; ILG: 
Inferior labial glands; CLG: Commissural labial glands)

Fig. 2. Photograph of oral cavity of pig showing the distribution of 
lingual glands. (R: Root of tongue; Arrow: Circumvallate 
papillae; *: Different regions of body of tongue)

Fig. 3. Photograph of oral cavity of pig showing the distribution of 
palatine glands. (S: Soft palate; *: Different regions of hard palate)

surface of body of tongue and vicinity of the circumvallate 
papillae. The palatine glands were absent in ridged portion 
of hard palate and present at the oropharyngeal region of 
the soft palate.
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(2017) in mole rat (Spalax leucodon).

Palatine glands: The tissues for the study of palatine 
glands were collected from the hard palate (rostral, middle 
and caudal portions) and also from oropharyngeal region 
of the soft palate (Fig. 3). Similar findings were reported 
by Eurell and Frappier (2006) which showed the presence 
of branched tubuloacinar mucous glands in the caudal part 
of the hard palate in domestic animals except in the pigs. 
The palatine glands were earlier reported by Abbas et al. 
(2020) histologically, which showed that the mucous 
glands were embedded in the submucosal layer of the soft 
palate in cat. However, Nabipour (2011) stated that the 
palatine glands of camel were located in the caudal part of 
the hard palate and in the entire length of the soft palate and 
the palatine gland was most numerous at the apex of the 
soft palate. On the other hand, Mohamed (2020) reported 
that the sero-mucoid glands were present in the rostral and 
caudal parts of the hard palate, as well as in the soft palate 
of domestic animals.

CONCLUSION

 It was concluded that the buccal glands in pigs were 
found in the cheek region and were arranged in two rows as 
dorsal and ventral groups. The dorsal buccal gland was 
situated along the maxillary-alveolar border and extended 
up to the angle of the mouth and was covered laterally by 
buccinator, masseter, zygomatic muscles, and fascia and 
skin of that region while medially, the gland was blended 
with the buccal mucosa whereas, the ventral buccal gland 
was located on the lateral aspect of horizontal ramus of 
mandible, between ventral buccal nerve (dorsally) and 
buccinator nerve (ventrally) and inferior labial vein. The 
labial glands were distributed in the superior, inferior and 
commissural portions of the lips and were placed under the 
skin rostral to the insertion of the zygomaticus muscle. The 
lingual glands were placed at the root of tongue, dorsal 

the lateral aspect of horizontal ramus of mandible, between 
ventral buccal nerve (dorsally) and buccinator nerve 
(ventrally) and the inferior labial vein (Fig. 1). It was 
covered superficially by inferior part of buccinator and 
depressor mandibularis muscles. The ducts of the buccal 
glands opened between the non-papillary parts of the 
buccal wall. These findings were in agreement with the 
observations of Narasimhan et al. (2000) in goat. However, 
it was in contrary to the findings of Habel (2002) that 
described the buccal glands in cattle were arranged as 
dorsal and ventral groups with a few scattered lobes 
forming an intermediate layer. The dorsal row extended on 
the maxilla, major part under the cover of the masseter 
muscle and few lobules under buccinator muscle up to the 
angle of the mouth. The ventral groups were brown in 
colour and present on the mandible under the depressor 
mandibular muscle. Intermediate group placed under the 
buccinator and extended backwards from the angle of the 
mouth. On the other hand, Bradley (2004) noticed that in 
the dog that the buccal glands were arranged in two rows.

 The buccal glands were present as a series of 
glandular structures which were divided into dorsal and 
ventral groups in sheep. The former was situated at the 
maxillary alveolar border along the buccinator and was 
covered superficially by the cutaneous fascia and zygomatic 
muscle. It was arranged as thin rostral part across which 
transverse facial artery, vein and dorsal buccal nerve pass 
and a thick caudal part with compact lobulated tissue in the 
angle b/w the maxillary tuberosity and buccinator vein 
under the cover of masseter muscle. The ventral buccal 
gland located on the mandible under the cover of the 
depressor mandibular muscle was elongated and thin. The 
ducts of the dorsal and ventral buccal glands opened 
between the papillae within the vestibule of the mouth 
(May, 2004). However, Ayyangar and Alur (2007) reported 
that the buccal glands in ox were arranged in three rows. 
Dorsal row consisted of yellowish lobules which extended 
from the angle of the mouth between zygomaticus and the 
buccinator to the maxillary tuberosity. The middle row 
consisted of scattered yellowish lobules and was placed 
mostly on the deep face of the buccinator. The ventral row 
occurred as brownish lobules arranged from the angle of 
the mouth to a short distance under the masseter. These 
findings were in fully agreement with those of Saxena and 
Gupta (2007) which reported that the buccal glands of goat 
were arranged in dorsal, middle and ventral rows. The 
zygomatic gland in dog represented the posterior 
condensation of unilobulated dorsal buccal glands of other 
mammals (Miller, 2009). However, Getty (2012) observed 
that the buccal glands of horse were arranged in two rows, 
the superior row was placed on the outer surface of the 

buccinator, while the inferior ones in the submucous tissue 
at the lower border of the buccinator. The buccal glands of 
sheep were arranged in three rows i.e., dorsal, middle and 
ventral as reported by Singh et al., 2011.

Labial glands: The labial glands of pig were distributed in 
the superior, inferior and commissural portions of the lips. 
The commissural labial glands were found distributed 
around the commissure of the lips on either side (Fig. 1). 
The labial glands were placed under the skin rostral to the 
insertion of the zygomaticus muscle embedded in the 
orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the 
angle of mouth. Similarly, Ayyangar and Alur (2007) 
described the presence of labial glands in ox between the 
mucous membrane and the muscles of the lip. Their ducts 
opened in the mucous membrane. The superior labial 
glands of sheep were distributed in two zones viz. external 
and rostral (nasolabial) zones. The labial gland of external 
zone continued rostrally from the commissural labial 
glands distributed under the skin and orbicularis oris 
muscle over the mucosa. The rostral zone of superior labial 
gland was comprised of globular aggregations of the 
glandular lobes, which were wider at the philtrum but 
narrower towards the commissure. The inferior labial 
glands were the continuation of the commissural labial 
glands into the inferior labium between the mucosa and 
orbicularis oris muscle internally and the skin externally. 
Bevelander (2000) found small serous and mucous 
glandular structures in the lips of humans and their 
secretions passed through short ducts into vestibule. The 
labial glands of goat were grouped as commissural, 
superior and inferior glands as reported by Saxena and 
Gupta (2007). In sheep, the labial glands were present as 
commissural, dorsal and ventral labial glands (Singh et al., 
2014) which are in accordance with the present findings.

Lingual glands: The lingual glands of pig were observed 
in the root of tongue, dorsal surface of body of tongue and 
vicinity of the circumvallate papillae. However, the glands 
were absent in the tip region. These findings were in fully 
agreement with the findings of Bourne (1993) in goat, 
which reported the presence of lingual glands in the deeper 
portion of the corium of the tongue and among its muscle 
bundles. Their ducts opened on its epithelial surface 
between papillae. These glands were not abundant at the 
base of the organ and found along its margin extending up 
to the tip. Ebner’s glands were present below the 
circumvallate papillae. The presence of lingual glands 
were reported histologically by Prakash and Rao (2000) in 
Indian buffalo, Kadhim et al. (2014) in the black francolin, 
Javad et al. (2016) in the Persian squirrel and Kuru et al. 
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Gupta et al. (2017) in rabbits, Stan (2018) in rat, rabbit, 
guinea pig and chinchilla. On the visceral surface, six lobes 
were seen which were separated by deep fissures and was 
less deep in 0-2 weeks of age and became deeper from 2-8 

weeks to 16-32 weeks of age. Left lateral, left medial, 
quadrate, right medial, right lateral and caudate lobes were 
found with two papillary processes and hilus of the liver 
found between the two papillary process and the right 

Figs. 1 to 11. (1) Photograph of the liver in 10 day-old guinea pig showing its location in the entire cranial surface of the abdomen [L -Liver  GB - Gall 
bladder]; (2) Photograph showing the topography of the liver of 10 week-old guinea pig with its relation to other organs [LL - Left lateral lobe  S - 
Stomach, J - Jejunum C - Caecum, Co - Colon]; (3) Photograph of the liver in 8 week-old guinea pig showing its adaptation to the abdominal face of 
diaphragm [LL - Left Lateral lobe D - Daiphragam  AN - Area nuda  LM - Left medial lobe, RM - Right medial lobe  RL - Right lateral lobe  C - 
Caudate lobe  GB - Gall bladder, HGL - Hepatogastric ligament]; (4) Photograph of the liver in 12 week-old guinea pig showing its visceral surface 
with the hilus (H) [LL - Left Lateral lobe  LM - Left medial lobe, RM - Right medial lobe  RL - Right lateral lobe  C - Caudate lobe  QL - Quadrate lobe 
P - Papillary process GB - Gall bladder, CD - Cystic duct  LHD - Left hepatic duct, RHD - Right hepatic duct]; (5) Photograph of the liver in 2 week-
old guinea pig showing the falciform ligament (arrow) [LL - Left Lateral lobe  RL - Right lateral lobe]; (6) Photograph of the liver in 4 week-old 
guinea pig showing the relationship with stomach (S) and intestine (I) [L - Liver K - Kidney  Arrow - Gall bladder]; (7) Photograph of the liver in 10 
day-old guinea pig showing the relationship of caudate lobe with right kidney [L - Liver  K - Kidney]; (8) Photograph of the liver of four week-old 
guinea pig showing the attachment of the parietal surface of the liver with diaphragm [L - Liver D - Diaphragm]; (9) Photograph of the liver of 28 
week-old guinea pig showing the visceral surface with hilus (H) [LL - Left Lateral lobe LM - Left medial lobe, RM - Right medial lobe RL - Right 
lateral lobe C - Caudate lobe P - Papillary process Gb - Gall bladder CD - Cystic duct]; (10) Photograph of the liver in 12 week-old guinea pig showing 
the right caudate (RC) and left caudate (LC) ligaments on the visceral surface [LL - Left Lateral lobe LM - Left medial lobe RM - Right medial lobe 
RL - Right lateral lobe C - Caudate lobe P - Papillary process GB - Gall bladder  F - Falciform ligament]; (11) Photograph of the liver in 28 week-old 
guinea pig showing the visceral surface with hilus (H) [LL - Left Lateral lobe  RM - Right medial lobe  RL - Right lateral lobe  C - Caudate lobe  G - 
Gall bladder];  Dilatation of cystic duct (Yellow arrow), Right and left triangular ligaments (Red arrow)
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medial lobe (Fig. 9).

 The hilus or portal fissure of the liver was noticed in 
the transverse groove formed between the dorsal and 
ventral parts of the liver on the visceral surface (Fig. 4) in 
all the age groups of guinea pigs of present study. The 
location of portal fissure in the visceral surface of the liver 
was as reported by Perez and Lima (2007) in nutria and 
Stamatova et al. (2012) in adult rabbit. Hilus was observed 
with the hepatic artery and portal vein entered the liver and 
bile duct emerged. The portal fissure was seen with a 
common bile duct, hepatic artery and portal vein. The 
common bile duct was found on the ventral border of right 
side of the liver. The hepatic artery was found on the left 
side. The portal vein was found located on the dorsal 
surface of the bile duct and hepatic artery. Posterior vena 
cava was found dorsal to the portal vein. The cystic duct 
was found connecting the common bile duct with the gall 
bladder (Fig. 4).

 In the liver of guinea pig of the all age groups 
studied, four borders were observed viz., dorsal border, 
ventral border, right border and left border. The dorsal 
border was rounded and had impression of posterior vena 
cava and oesophagus and the ventral border was sharp. The 
ventral border of the left lobe was observed to be related to 
the stomach, duodenum, pancreas and to some extent left 
kidney. The ventral border of right lobe was in relation 
with the proximal colon. The lateral border was sharp and 
found between the diaphragm and hypochondrium. The 
medial border of right side showed falciform ligament.

LIGAMENTS

 The liver of guinea pig in all the groups studied showed 
six ligaments namely falciform ligament, coronary 
ligament, round ligament, triangular ligament, hepatorenal 
ligament and hepatogastric ligament.

 In the present study, the falciform ligament was well 
developed and noticed as a thin white band connected the 
parietal surface of liver on the insertion of the medial lobes 
with the diaphragm at the xiphoid cartilage and the ventral 
abdominal wall (Fig. 5) in 0-2 weeks of age and was found 
thicker in the guinea pigs of age groups from 2-8 weeks to 
16-32 weeks. Similar results were observed by Perez and 
Lima (2007) in nutria liver and Stan (2018) in rats and 
rabbits. It separated the right and left lobes of the liver. The 
round ligament was found on the free margin of the 
falciform ligament, which connected with the umbilicus as 
stated by Sherif et al. (2010) in human liver and Stan 
(2018) in rats whereas Stan (2018) stated that round 
ligament was absent in rabbits. The falciform ligament 
divided the left medial lobe from quadrate lobe on the 
visceral surface.

 The coronary ligament was observed as a direct 
continuation of falciform ligament on the viseral surface 
(Fig. 10). The coronary ligaments were two in number 
namely right and left and were found in the liver of 2-8 
weeks old and 16-32 week-old guinea pig and were in 
accordance with the findings of Sherif et al. (2010) in 
human liver and Stan et al. (2017) in adult guinea pigs. The 
coronary ligament was not observed in the liver of 0-2 
weeks of age and the coronary ligament was not seen as 
two divisions in the liver of 8-16 weeks of age. The right 
coronary ligament had upper and lower layer. The upper 
layer was observed to be connected the dorsal margin of 
the area nuda to the diaphragm. The lower layer was found 
below the upper layer and connected the diaphragm with 
dorsal margin of the liver.

 The dorsal border of the liver had two triangular 
ligaments namely right and left and was observed in the 
liver of 16-32 weeks of age (Fig. 11) as stated by Sherif et 
al. (2010) in human liver and Stan (2018) in rats and guinea 
pigs. The right triangular ligament was short. The coronary 
ligament of the right side was continued as small right 
triangular ligament. The left triangular ligament was well 
developed, undivided and connected the dorsal part of the 
left lateral lobe to the diaphragam whereas Perez and Lima 
(2007) noted two parts of each left and right triangular 
ligament in nutria liver.

 The hepatorenal ligament was observed on the ventral 
border of the caudate lobe to the medial aspect of the right 
kidney and duodenum. Similar findings were observed in 
nutria liver by Perez and Lima (2007) and in rabbits and 
guinea pigs liver by Stan (2018). The hepatogastric ligament 
was found connected the lesser curvature of the stomach 
with the papillary process as stated by Stamatova et al. 
(2012) in adult rabbit liver and Stan (2018) in guinea pig 
liver. On the right side, the hepatogastric ligament was 
continued as hepatoduodenual ligament but was wide in 
chinchilla as stated by Stan (2018).

CONCLUSION

 The liver in guinea pig was similar to other 
mammalian animals in terms of lobulation, topography, 
colour and relations but showed certain unique features of 
guinea pig like maximum number of lobes, location of 
portal fissure, location of gall bladder, colouration, and 
ligaments. The liver of preweaning guinea pigs was dark 
brown in colour showing that functionality of the liver was 
just started but from weaning to adult, the liver colour 
turned to pale brown. The change in the colour of the liver 
from preweaning to adult indicated the funcational activity 
of the liver. The location of the liver in the preweaning 
guinea pig was found in the entire cranial part of 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Perianal region of the dog is frequently affected with 
three types of glandular tumours; apocrine gland tumour of 
anal sacs, circumanal, perianal or hepatoid tumours and 
anal gland tumours. The incidence of perianal adenoma is 
about 9-18% of all skin tumors and accounts for the third 
most prevalent tumour in male dogs (Bray, 2011).  The 
most commonly affected breeds are Cocker Spaniel, 
Pekingese, Beagle, Siberian husky, Bulldog and Samoyed 
(Turek and Withrow, 2007). There can be reduction in re-
occurence up to 95% of adenomas and hyperplasia cases 
after castration at the time of surgical excision (Brodzki et 
al., 2021). The present study reports the occurrence of 
perianal adenoma in intact Rottweiler and non-descript 
dog and their surgical management.

 An eight years old non-descript intact male dog 
weighing 8 kg and a five years old intact Rottweiler dog, 
weighing 22 kg were brought with history of growth in the 
perianal region since last five months and two months, 
respectively. The dogs had the history of constant straining, 
licking and scooting in the perineal region. The mass was 
reported to have increased gradually from initial peanut 
size. On clinical examination, the dogs were apparently 
healthy with slightly pale mucous membrane but all vital 
parameters were within normal range. Hematology revealed 
relative neutrophillia and anemia. Palpation of perianal 
growth in Rottweiler revealed sessile, circumscribed mass 
of 2 cm in diameter (Fig. 1A) whereas in non-descript it 
was firm in consistency, encapsulated and round mass of 
7cm in diameter (Fig. 1B) on the lateral side of the anus. 
Chest radiography was negative for metastasis.

 The dogs were anaesthetized with balanced 
anaesthetic protocol with pre-medication using atropine @ 

SUMMARY

 An eight and five years old intact male dogs presented with the history of straining, licking and scooting in the perianal region since five and 
two month, respectively. Clinical examination revealed a circumscribed mass of 2 cm diameter in the Rottweiler dog and 7 cm in the non-descript dog 
in the perianal region. Haemato-biochemical parameters showed relative neutrophillia and anemia whereas survey radiography of lateral thorax 
revealed no metastasis. Surgical resection of the mass was done under general anesthesia. Histopathology revealed the growths as perianal adenoma. 
There was no reocurrence on three months follow up in both the dogs.
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0.04 mg/kg IM and Midazolam @ 0.2 mg/kg IM. Induction 
was done with propofol @ 4 mg/kg IV. Maintenance of 
anaesthesia was done with Isoflurane @ 1-2% with oxygen 
with flow rate of 50 ml/kg. The surgical site was prepared 
aseptically and an anal plug was placed to prevent intra-
operative contamination. A circular incision was made 
around the tumor mass and fascia was separated in both the 
cases. Tumorous masses were resected and blood vessels 
were ligated using polyglactin 910 no. 1-0 (Fig. 2). Skin 
was opposed with interrupted horizontal mattress followed 
by pre-scrotal castration.

 Resected masses were sent for histoptathology which 
revealed it to be a hepatoid gland tumor or perianal adenoma. 
There was presence of neoplastic cells arranged in cords 
pattern which resembled like hepatocytes. The neoplastic 
cells were polyhedral and centrally located ovoid, vesicular 
nucleus, centrally placed nucleoli and eosinophilic 
cytoplasm. Single cell layer thickened basloid cells were 
present in the periphery. These cords are separated by 
interlobular stroma, with abundant inflammatory cells and 
congested blood vessels (Fig. 3A-C).

 Post-operative medication with broad spectrum 
antibiotic and analgesic was done for five days in both the 

thcases. Sutures were removed on 14  day. Both the dogs 
showed uneventfully recovery. A three month post-operative 
follow up revealed no reocurrence in both the cases.

 Hepatoid gland tumor/Perianal adenoma is slow-
growing benign tumour that develops from sebaceous 
gland cells in the perianal region. Petterino et al. (2004) 
stated that testosterone stimulates the tumorous cells. 
Castration was done to prevent the reocurrence in both the 
cases. The size of the mass may shrink after one or two 
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Fig. 1. Photograph showing small (A) and large (B) round growth/mass in perianal region

Fig. 2. Photograph showing surgical excision of round mass

Fig. 3. Photomicrograph showing presence of neoplastic cells arranged in cords pattern which resembled like hepatocytes. The neoplastic cells were 
polyhedral and centrally located ovoid, vesicular nucleus, centrally placed nucleoli and eosinophilic cytoplasm.

months of castration due to low level of testosterone 
making its removal easy (Hayes and Wilson, 2008). The 
growth might appear as single, numerous masses, diffuse, 
relatively flat sheets of sebaceous tumour cells, or any 
combination of these (Shelley, 2002). Although benign 
lesions are rarely adherent to surrounding structures, they 
may ulcerate and become infected (Jakab et al., 2009). 
Faecal incontinence may be seen postoperatively if tumour 
occupies more than half of circumference of anal sphincter 
(Goldschmidt and Shofer, 2004). No such complication 
was seen in both of the operated cases in the present study 
till three months of follow up. The tumours could be 
removed using cryotherapy if size is small (Liska and 
Withrow, 1978). Hepatoid adenoma and epithelioma can 
also be removed effectively using electro-chemotherapy 
with an overall success rate of 93.9% (Tozon et al., 2010). 

Perianal adenomas have excellent prognosis if surgically 
removed, however, their malignant equivalent has a worse 
prognosis due to problems with local reocurrence and 

possible metastasis (Morris and Dobson, 2001).
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 Saliva is the first biological medium to confront 
external materials that are taken into the body as food. 
Thus, it serves as the first line of oral defence (Elewa et al., 
2010). These secretions have an important role in 
moistening the food stuffs, lubricating the upper digestive 
tube and protecting the lining cells of the mucosa against 
the injury. It also controls the bacterial flora by secreting 
lysozymes (Featherstone,  2000)  and contains 
lactoperoxidase and Immunoglobulin-A which serve as a 
salivary antimicrobial system (Cunningham, 2002). 
Saliva, which is so important, is secreted from major and 
minor salivary glands. The smaller of these glands situated 
within the oral mucous membrane and were grouped as 
minor salivary glands. These are named according to their 
location, as lingual, labial, buccal and palatine glands 
located in the tongue, lips, cheek and palate, respectively 
(Arthur et al., 1999). This wide distribution of the minor 
salivary glands is advantageous for the protection of the 
oral cavity against pathogens (Sannes et al., 2002). The 
saliva was conveyed to the oral cavity through the 
excretory ducts. The literature revealed that most of the 
research work was confined to major salivary glands 
however, there is no detailed information available on 
minor salivary glands, and pig in particular. Hence, the 
goal of the present study was to describe the detailed 

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

 The present study was undertaken on ten healthy 
adult pigs of local mixed breed of either sex. The heads 
were procured from local slaughter house immediately 
after decapitation and then fixed in ten per cent formalin 
solution. After four to five days of fixation, the dissection 
was performed with the aim to study the gross anatomical 
localization and distribution of buccal, labial, lingual and 
palatine glands of pig.

RESULTS AND DISCUSSION

Buccal glands: The buccal glands in pig were observed in 
the cheek region and they were arranged in two rows viz., 
dorsal and ventral groups. The dorsal buccal gland was 
light yellowish in colour and located along the alveolar 
border of maxilla and was extended up to the angle of the 
mouth (Fig. 1). Laterally, it was covered by buccinator, 
masseter, zygomatic muscles, and fascia and skin of that 
region while medially, the gland was blended with the 
buccal mucosa. It had a rostral part and a caudal part. The 
rostral part was located in front of transverse facial artery, 
vein and dorsal buccal nerve. The glandular tissue was in 
the form of oval lobes of half an inch in diameter and each 
lobe had its own duct. The ventral buccal gland was a 
distinct yellow coloured compact mass and was located on 

ABSTRACT

 The present study was aimed at elucidating the topographic anatomy of minor salivary glands viz., buccal, labial, lingual and palatine of ten 
healthy adult pigs of local mixed breed of either sex. The heads were procured from local slaughter house immediately after decapitation and then 
fixed in ten per cent formalin solution to study the gross anatomical localization and distribution of glands. The buccal glands were found in the cheek 
region and were arranged in two rows as dorsal and ventral groups. The light yellowish coloured dorsal buccal gland was located along the maxillary-
alveolar border and extended up to the angle of the mouth. It was covered laterally by buccinator, masseter and zygomatic muscles, fascia and skin of 
that region while medially, the gland was blended with the buccal mucosa. The ventral buccal gland was located on the lateral aspect of horizontal 
ramus of mandible, dorsal to ventral buccal nerve and ventral to buccinator nerve and inferior labial vein and covered superficially by inferior part of 
buccinator and depressor mandibularis muscles. The labial glands were distributed in the superior, inferior and commissural portions of the lips and 
were placed under the skin rostral to the insertion of the zygomaticus muscle embedded in the orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the angle of mouth. The lingual glands were situated in the root of tongue, dorsal surface of 
body of tongue and vicinity of the circumvallate papillae. The tissues for the palatine glands were collected from the ridged portion of the hard palate 
and also from the oropharyngeal region of soft palate.
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Fig. 1. Photograph of dissected head of pig showing the distribution of 
buccal and labial glands. (DBG: Dorsal buccal glands; VBG: 
Ventral buccal glands; SLG: Superior labial glands; ILG: 
Inferior labial glands; CLG: Commissural labial glands)

Fig. 2. Photograph of oral cavity of pig showing the distribution of 
lingual glands. (R: Root of tongue; Arrow: Circumvallate 
papillae; *: Different regions of body of tongue)

Fig. 3. Photograph of oral cavity of pig showing the distribution of 
palatine glands. (S: Soft palate; *: Different regions of hard palate)

surface of body of tongue and vicinity of the circumvallate 
papillae. The palatine glands were absent in ridged portion 
of hard palate and present at the oropharyngeal region of 
the soft palate.
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Palatine glands: The tissues for the study of palatine 
glands were collected from the hard palate (rostral, middle 
and caudal portions) and also from oropharyngeal region 
of the soft palate (Fig. 3). Similar findings were reported 
by Eurell and Frappier (2006) which showed the presence 
of branched tubuloacinar mucous glands in the caudal part 
of the hard palate in domestic animals except in the pigs. 
The palatine glands were earlier reported by Abbas et al. 
(2020) histologically, which showed that the mucous 
glands were embedded in the submucosal layer of the soft 
palate in cat. However, Nabipour (2011) stated that the 
palatine glands of camel were located in the caudal part of 
the hard palate and in the entire length of the soft palate and 
the palatine gland was most numerous at the apex of the 
soft palate. On the other hand, Mohamed (2020) reported 
that the sero-mucoid glands were present in the rostral and 
caudal parts of the hard palate, as well as in the soft palate 
of domestic animals.

CONCLUSION

 It was concluded that the buccal glands in pigs were 
found in the cheek region and were arranged in two rows as 
dorsal and ventral groups. The dorsal buccal gland was 
situated along the maxillary-alveolar border and extended 
up to the angle of the mouth and was covered laterally by 
buccinator, masseter, zygomatic muscles, and fascia and 
skin of that region while medially, the gland was blended 
with the buccal mucosa whereas, the ventral buccal gland 
was located on the lateral aspect of horizontal ramus of 
mandible, between ventral buccal nerve (dorsally) and 
buccinator nerve (ventrally) and inferior labial vein. The 
labial glands were distributed in the superior, inferior and 
commissural portions of the lips and were placed under the 
skin rostral to the insertion of the zygomaticus muscle. The 
lingual glands were placed at the root of tongue, dorsal 

the lateral aspect of horizontal ramus of mandible, between 
ventral buccal nerve (dorsally) and buccinator nerve 
(ventrally) and the inferior labial vein (Fig. 1). It was 
covered superficially by inferior part of buccinator and 
depressor mandibularis muscles. The ducts of the buccal 
glands opened between the non-papillary parts of the 
buccal wall. These findings were in agreement with the 
observations of Narasimhan et al. (2000) in goat. However, 
it was in contrary to the findings of Habel (2002) that 
described the buccal glands in cattle were arranged as 
dorsal and ventral groups with a few scattered lobes 
forming an intermediate layer. The dorsal row extended on 
the maxilla, major part under the cover of the masseter 
muscle and few lobules under buccinator muscle up to the 
angle of the mouth. The ventral groups were brown in 
colour and present on the mandible under the depressor 
mandibular muscle. Intermediate group placed under the 
buccinator and extended backwards from the angle of the 
mouth. On the other hand, Bradley (2004) noticed that in 
the dog that the buccal glands were arranged in two rows.

 The buccal glands were present as a series of 
glandular structures which were divided into dorsal and 
ventral groups in sheep. The former was situated at the 
maxillary alveolar border along the buccinator and was 
covered superficially by the cutaneous fascia and zygomatic 
muscle. It was arranged as thin rostral part across which 
transverse facial artery, vein and dorsal buccal nerve pass 
and a thick caudal part with compact lobulated tissue in the 
angle b/w the maxillary tuberosity and buccinator vein 
under the cover of masseter muscle. The ventral buccal 
gland located on the mandible under the cover of the 
depressor mandibular muscle was elongated and thin. The 
ducts of the dorsal and ventral buccal glands opened 
between the papillae within the vestibule of the mouth 
(May, 2004). However, Ayyangar and Alur (2007) reported 
that the buccal glands in ox were arranged in three rows. 
Dorsal row consisted of yellowish lobules which extended 
from the angle of the mouth between zygomaticus and the 
buccinator to the maxillary tuberosity. The middle row 
consisted of scattered yellowish lobules and was placed 
mostly on the deep face of the buccinator. The ventral row 
occurred as brownish lobules arranged from the angle of 
the mouth to a short distance under the masseter. These 
findings were in fully agreement with those of Saxena and 
Gupta (2007) which reported that the buccal glands of goat 
were arranged in dorsal, middle and ventral rows. The 
zygomatic gland in dog represented the posterior 
condensation of unilobulated dorsal buccal glands of other 
mammals (Miller, 2009). However, Getty (2012) observed 
that the buccal glands of horse were arranged in two rows, 
the superior row was placed on the outer surface of the 

buccinator, while the inferior ones in the submucous tissue 
at the lower border of the buccinator. The buccal glands of 
sheep were arranged in three rows i.e., dorsal, middle and 
ventral as reported by Singh et al., 2011.

Labial glands: The labial glands of pig were distributed in 
the superior, inferior and commissural portions of the lips. 
The commissural labial glands were found distributed 
around the commissure of the lips on either side (Fig. 1). 
The labial glands were placed under the skin rostral to the 
insertion of the zygomaticus muscle embedded in the 
orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the 
angle of mouth. Similarly, Ayyangar and Alur (2007) 
described the presence of labial glands in ox between the 
mucous membrane and the muscles of the lip. Their ducts 
opened in the mucous membrane. The superior labial 
glands of sheep were distributed in two zones viz. external 
and rostral (nasolabial) zones. The labial gland of external 
zone continued rostrally from the commissural labial 
glands distributed under the skin and orbicularis oris 
muscle over the mucosa. The rostral zone of superior labial 
gland was comprised of globular aggregations of the 
glandular lobes, which were wider at the philtrum but 
narrower towards the commissure. The inferior labial 
glands were the continuation of the commissural labial 
glands into the inferior labium between the mucosa and 
orbicularis oris muscle internally and the skin externally. 
Bevelander (2000) found small serous and mucous 
glandular structures in the lips of humans and their 
secretions passed through short ducts into vestibule. The 
labial glands of goat were grouped as commissural, 
superior and inferior glands as reported by Saxena and 
Gupta (2007). In sheep, the labial glands were present as 
commissural, dorsal and ventral labial glands (Singh et al., 
2014) which are in accordance with the present findings.

Lingual glands: The lingual glands of pig were observed 
in the root of tongue, dorsal surface of body of tongue and 
vicinity of the circumvallate papillae. However, the glands 
were absent in the tip region. These findings were in fully 
agreement with the findings of Bourne (1993) in goat, 
which reported the presence of lingual glands in the deeper 
portion of the corium of the tongue and among its muscle 
bundles. Their ducts opened on its epithelial surface 
between papillae. These glands were not abundant at the 
base of the organ and found along its margin extending up 
to the tip. Ebner’s glands were present below the 
circumvallate papillae. The presence of lingual glands 
were reported histologically by Prakash and Rao (2000) in 
Indian buffalo, Kadhim et al. (2014) in the black francolin, 
Javad et al. (2016) in the Persian squirrel and Kuru et al. 
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the concentration of pesticide below its corresponding Limit of Detection. All authors take full 

responsibility for this mistake and sincerely apologize for any inconvenience it may cause.
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Gupta et al. (2017) in rabbits, Stan (2018) in rat, rabbit, 
guinea pig and chinchilla. On the visceral surface, six lobes 
were seen which were separated by deep fissures and was 
less deep in 0-2 weeks of age and became deeper from 2-8 

weeks to 16-32 weeks of age. Left lateral, left medial, 
quadrate, right medial, right lateral and caudate lobes were 
found with two papillary processes and hilus of the liver 
found between the two papillary process and the right 

Figs. 1 to 11. (1) Photograph of the liver in 10 day-old guinea pig showing its location in the entire cranial surface of the abdomen [L -Liver  GB - Gall 
bladder]; (2) Photograph showing the topography of the liver of 10 week-old guinea pig with its relation to other organs [LL - Left lateral lobe  S - 
Stomach, J - Jejunum C - Caecum, Co - Colon]; (3) Photograph of the liver in 8 week-old guinea pig showing its adaptation to the abdominal face of 
diaphragm [LL - Left Lateral lobe D - Daiphragam  AN - Area nuda  LM - Left medial lobe, RM - Right medial lobe  RL - Right lateral lobe  C - 
Caudate lobe  GB - Gall bladder, HGL - Hepatogastric ligament]; (4) Photograph of the liver in 12 week-old guinea pig showing its visceral surface 
with the hilus (H) [LL - Left Lateral lobe  LM - Left medial lobe, RM - Right medial lobe  RL - Right lateral lobe  C - Caudate lobe  QL - Quadrate lobe 
P - Papillary process GB - Gall bladder, CD - Cystic duct  LHD - Left hepatic duct, RHD - Right hepatic duct]; (5) Photograph of the liver in 2 week-
old guinea pig showing the falciform ligament (arrow) [LL - Left Lateral lobe  RL - Right lateral lobe]; (6) Photograph of the liver in 4 week-old 
guinea pig showing the relationship with stomach (S) and intestine (I) [L - Liver K - Kidney  Arrow - Gall bladder]; (7) Photograph of the liver in 10 
day-old guinea pig showing the relationship of caudate lobe with right kidney [L - Liver  K - Kidney]; (8) Photograph of the liver of four week-old 
guinea pig showing the attachment of the parietal surface of the liver with diaphragm [L - Liver D - Diaphragm]; (9) Photograph of the liver of 28 
week-old guinea pig showing the visceral surface with hilus (H) [LL - Left Lateral lobe LM - Left medial lobe, RM - Right medial lobe RL - Right 
lateral lobe C - Caudate lobe P - Papillary process Gb - Gall bladder CD - Cystic duct]; (10) Photograph of the liver in 12 week-old guinea pig showing 
the right caudate (RC) and left caudate (LC) ligaments on the visceral surface [LL - Left Lateral lobe LM - Left medial lobe RM - Right medial lobe 
RL - Right lateral lobe C - Caudate lobe P - Papillary process GB - Gall bladder  F - Falciform ligament]; (11) Photograph of the liver in 28 week-old 
guinea pig showing the visceral surface with hilus (H) [LL - Left Lateral lobe  RM - Right medial lobe  RL - Right lateral lobe  C - Caudate lobe  G - 
Gall bladder];  Dilatation of cystic duct (Yellow arrow), Right and left triangular ligaments (Red arrow)
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medial lobe (Fig. 9).

 The hilus or portal fissure of the liver was noticed in 
the transverse groove formed between the dorsal and 
ventral parts of the liver on the visceral surface (Fig. 4) in 
all the age groups of guinea pigs of present study. The 
location of portal fissure in the visceral surface of the liver 
was as reported by Perez and Lima (2007) in nutria and 
Stamatova et al. (2012) in adult rabbit. Hilus was observed 
with the hepatic artery and portal vein entered the liver and 
bile duct emerged. The portal fissure was seen with a 
common bile duct, hepatic artery and portal vein. The 
common bile duct was found on the ventral border of right 
side of the liver. The hepatic artery was found on the left 
side. The portal vein was found located on the dorsal 
surface of the bile duct and hepatic artery. Posterior vena 
cava was found dorsal to the portal vein. The cystic duct 
was found connecting the common bile duct with the gall 
bladder (Fig. 4).

 In the liver of guinea pig of the all age groups 
studied, four borders were observed viz., dorsal border, 
ventral border, right border and left border. The dorsal 
border was rounded and had impression of posterior vena 
cava and oesophagus and the ventral border was sharp. The 
ventral border of the left lobe was observed to be related to 
the stomach, duodenum, pancreas and to some extent left 
kidney. The ventral border of right lobe was in relation 
with the proximal colon. The lateral border was sharp and 
found between the diaphragm and hypochondrium. The 
medial border of right side showed falciform ligament.

LIGAMENTS

 The liver of guinea pig in all the groups studied showed 
six ligaments namely falciform ligament, coronary 
ligament, round ligament, triangular ligament, hepatorenal 
ligament and hepatogastric ligament.

 In the present study, the falciform ligament was well 
developed and noticed as a thin white band connected the 
parietal surface of liver on the insertion of the medial lobes 
with the diaphragm at the xiphoid cartilage and the ventral 
abdominal wall (Fig. 5) in 0-2 weeks of age and was found 
thicker in the guinea pigs of age groups from 2-8 weeks to 
16-32 weeks. Similar results were observed by Perez and 
Lima (2007) in nutria liver and Stan (2018) in rats and 
rabbits. It separated the right and left lobes of the liver. The 
round ligament was found on the free margin of the 
falciform ligament, which connected with the umbilicus as 
stated by Sherif et al. (2010) in human liver and Stan 
(2018) in rats whereas Stan (2018) stated that round 
ligament was absent in rabbits. The falciform ligament 
divided the left medial lobe from quadrate lobe on the 
visceral surface.

 The coronary ligament was observed as a direct 
continuation of falciform ligament on the viseral surface 
(Fig. 10). The coronary ligaments were two in number 
namely right and left and were found in the liver of 2-8 
weeks old and 16-32 week-old guinea pig and were in 
accordance with the findings of Sherif et al. (2010) in 
human liver and Stan et al. (2017) in adult guinea pigs. The 
coronary ligament was not observed in the liver of 0-2 
weeks of age and the coronary ligament was not seen as 
two divisions in the liver of 8-16 weeks of age. The right 
coronary ligament had upper and lower layer. The upper 
layer was observed to be connected the dorsal margin of 
the area nuda to the diaphragm. The lower layer was found 
below the upper layer and connected the diaphragm with 
dorsal margin of the liver.

 The dorsal border of the liver had two triangular 
ligaments namely right and left and was observed in the 
liver of 16-32 weeks of age (Fig. 11) as stated by Sherif et 
al. (2010) in human liver and Stan (2018) in rats and guinea 
pigs. The right triangular ligament was short. The coronary 
ligament of the right side was continued as small right 
triangular ligament. The left triangular ligament was well 
developed, undivided and connected the dorsal part of the 
left lateral lobe to the diaphragam whereas Perez and Lima 
(2007) noted two parts of each left and right triangular 
ligament in nutria liver.

 The hepatorenal ligament was observed on the ventral 
border of the caudate lobe to the medial aspect of the right 
kidney and duodenum. Similar findings were observed in 
nutria liver by Perez and Lima (2007) and in rabbits and 
guinea pigs liver by Stan (2018). The hepatogastric ligament 
was found connected the lesser curvature of the stomach 
with the papillary process as stated by Stamatova et al. 
(2012) in adult rabbit liver and Stan (2018) in guinea pig 
liver. On the right side, the hepatogastric ligament was 
continued as hepatoduodenual ligament but was wide in 
chinchilla as stated by Stan (2018).

CONCLUSION

 The liver in guinea pig was similar to other 
mammalian animals in terms of lobulation, topography, 
colour and relations but showed certain unique features of 
guinea pig like maximum number of lobes, location of 
portal fissure, location of gall bladder, colouration, and 
ligaments. The liver of preweaning guinea pigs was dark 
brown in colour showing that functionality of the liver was 
just started but from weaning to adult, the liver colour 
turned to pale brown. The change in the colour of the liver 
from preweaning to adult indicated the funcational activity 
of the liver. The location of the liver in the preweaning 
guinea pig was found in the entire cranial part of 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Perianal region of the dog is frequently affected with 
three types of glandular tumours; apocrine gland tumour of 
anal sacs, circumanal, perianal or hepatoid tumours and 
anal gland tumours. The incidence of perianal adenoma is 
about 9-18% of all skin tumors and accounts for the third 
most prevalent tumour in male dogs (Bray, 2011).  The 
most commonly affected breeds are Cocker Spaniel, 
Pekingese, Beagle, Siberian husky, Bulldog and Samoyed 
(Turek and Withrow, 2007). There can be reduction in re-
occurence up to 95% of adenomas and hyperplasia cases 
after castration at the time of surgical excision (Brodzki et 
al., 2021). The present study reports the occurrence of 
perianal adenoma in intact Rottweiler and non-descript 
dog and their surgical management.

 An eight years old non-descript intact male dog 
weighing 8 kg and a five years old intact Rottweiler dog, 
weighing 22 kg were brought with history of growth in the 
perianal region since last five months and two months, 
respectively. The dogs had the history of constant straining, 
licking and scooting in the perineal region. The mass was 
reported to have increased gradually from initial peanut 
size. On clinical examination, the dogs were apparently 
healthy with slightly pale mucous membrane but all vital 
parameters were within normal range. Hematology revealed 
relative neutrophillia and anemia. Palpation of perianal 
growth in Rottweiler revealed sessile, circumscribed mass 
of 2 cm in diameter (Fig. 1A) whereas in non-descript it 
was firm in consistency, encapsulated and round mass of 
7cm in diameter (Fig. 1B) on the lateral side of the anus. 
Chest radiography was negative for metastasis.

 The dogs were anaesthetized with balanced 
anaesthetic protocol with pre-medication using atropine @ 

SUMMARY

 An eight and five years old intact male dogs presented with the history of straining, licking and scooting in the perianal region since five and 
two month, respectively. Clinical examination revealed a circumscribed mass of 2 cm diameter in the Rottweiler dog and 7 cm in the non-descript dog 
in the perianal region. Haemato-biochemical parameters showed relative neutrophillia and anemia whereas survey radiography of lateral thorax 
revealed no metastasis. Surgical resection of the mass was done under general anesthesia. Histopathology revealed the growths as perianal adenoma. 
There was no reocurrence on three months follow up in both the dogs.
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0.04 mg/kg IM and Midazolam @ 0.2 mg/kg IM. Induction 
was done with propofol @ 4 mg/kg IV. Maintenance of 
anaesthesia was done with Isoflurane @ 1-2% with oxygen 
with flow rate of 50 ml/kg. The surgical site was prepared 
aseptically and an anal plug was placed to prevent intra-
operative contamination. A circular incision was made 
around the tumor mass and fascia was separated in both the 
cases. Tumorous masses were resected and blood vessels 
were ligated using polyglactin 910 no. 1-0 (Fig. 2). Skin 
was opposed with interrupted horizontal mattress followed 
by pre-scrotal castration.

 Resected masses were sent for histoptathology which 
revealed it to be a hepatoid gland tumor or perianal adenoma. 
There was presence of neoplastic cells arranged in cords 
pattern which resembled like hepatocytes. The neoplastic 
cells were polyhedral and centrally located ovoid, vesicular 
nucleus, centrally placed nucleoli and eosinophilic 
cytoplasm. Single cell layer thickened basloid cells were 
present in the periphery. These cords are separated by 
interlobular stroma, with abundant inflammatory cells and 
congested blood vessels (Fig. 3A-C).

 Post-operative medication with broad spectrum 
antibiotic and analgesic was done for five days in both the 

thcases. Sutures were removed on 14  day. Both the dogs 
showed uneventfully recovery. A three month post-operative 
follow up revealed no reocurrence in both the cases.

 Hepatoid gland tumor/Perianal adenoma is slow-
growing benign tumour that develops from sebaceous 
gland cells in the perianal region. Petterino et al. (2004) 
stated that testosterone stimulates the tumorous cells. 
Castration was done to prevent the reocurrence in both the 
cases. The size of the mass may shrink after one or two 
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Fig. 1. Photograph showing small (A) and large (B) round growth/mass in perianal region

Fig. 2. Photograph showing surgical excision of round mass

Fig. 3. Photomicrograph showing presence of neoplastic cells arranged in cords pattern which resembled like hepatocytes. The neoplastic cells were 
polyhedral and centrally located ovoid, vesicular nucleus, centrally placed nucleoli and eosinophilic cytoplasm.

months of castration due to low level of testosterone 
making its removal easy (Hayes and Wilson, 2008). The 
growth might appear as single, numerous masses, diffuse, 
relatively flat sheets of sebaceous tumour cells, or any 
combination of these (Shelley, 2002). Although benign 
lesions are rarely adherent to surrounding structures, they 
may ulcerate and become infected (Jakab et al., 2009). 
Faecal incontinence may be seen postoperatively if tumour 
occupies more than half of circumference of anal sphincter 
(Goldschmidt and Shofer, 2004). No such complication 
was seen in both of the operated cases in the present study 
till three months of follow up. The tumours could be 
removed using cryotherapy if size is small (Liska and 
Withrow, 1978). Hepatoid adenoma and epithelioma can 
also be removed effectively using electro-chemotherapy 
with an overall success rate of 93.9% (Tozon et al., 2010). 

Perianal adenomas have excellent prognosis if surgically 
removed, however, their malignant equivalent has a worse 
prognosis due to problems with local reocurrence and 

possible metastasis (Morris and Dobson, 2001).
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 Saliva is the first biological medium to confront 
external materials that are taken into the body as food. 
Thus, it serves as the first line of oral defence (Elewa et al., 
2010). These secretions have an important role in 
moistening the food stuffs, lubricating the upper digestive 
tube and protecting the lining cells of the mucosa against 
the injury. It also controls the bacterial flora by secreting 
lysozymes (Featherstone,  2000)  and contains 
lactoperoxidase and Immunoglobulin-A which serve as a 
salivary antimicrobial system (Cunningham, 2002). 
Saliva, which is so important, is secreted from major and 
minor salivary glands. The smaller of these glands situated 
within the oral mucous membrane and were grouped as 
minor salivary glands. These are named according to their 
location, as lingual, labial, buccal and palatine glands 
located in the tongue, lips, cheek and palate, respectively 
(Arthur et al., 1999). This wide distribution of the minor 
salivary glands is advantageous for the protection of the 
oral cavity against pathogens (Sannes et al., 2002). The 
saliva was conveyed to the oral cavity through the 
excretory ducts. The literature revealed that most of the 
research work was confined to major salivary glands 
however, there is no detailed information available on 
minor salivary glands, and pig in particular. Hence, the 
goal of the present study was to describe the detailed 

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

 The present study was undertaken on ten healthy 
adult pigs of local mixed breed of either sex. The heads 
were procured from local slaughter house immediately 
after decapitation and then fixed in ten per cent formalin 
solution. After four to five days of fixation, the dissection 
was performed with the aim to study the gross anatomical 
localization and distribution of buccal, labial, lingual and 
palatine glands of pig.

RESULTS AND DISCUSSION

Buccal glands: The buccal glands in pig were observed in 
the cheek region and they were arranged in two rows viz., 
dorsal and ventral groups. The dorsal buccal gland was 
light yellowish in colour and located along the alveolar 
border of maxilla and was extended up to the angle of the 
mouth (Fig. 1). Laterally, it was covered by buccinator, 
masseter, zygomatic muscles, and fascia and skin of that 
region while medially, the gland was blended with the 
buccal mucosa. It had a rostral part and a caudal part. The 
rostral part was located in front of transverse facial artery, 
vein and dorsal buccal nerve. The glandular tissue was in 
the form of oval lobes of half an inch in diameter and each 
lobe had its own duct. The ventral buccal gland was a 
distinct yellow coloured compact mass and was located on 

ABSTRACT

 The present study was aimed at elucidating the topographic anatomy of minor salivary glands viz., buccal, labial, lingual and palatine of ten 
healthy adult pigs of local mixed breed of either sex. The heads were procured from local slaughter house immediately after decapitation and then 
fixed in ten per cent formalin solution to study the gross anatomical localization and distribution of glands. The buccal glands were found in the cheek 
region and were arranged in two rows as dorsal and ventral groups. The light yellowish coloured dorsal buccal gland was located along the maxillary-
alveolar border and extended up to the angle of the mouth. It was covered laterally by buccinator, masseter and zygomatic muscles, fascia and skin of 
that region while medially, the gland was blended with the buccal mucosa. The ventral buccal gland was located on the lateral aspect of horizontal 
ramus of mandible, dorsal to ventral buccal nerve and ventral to buccinator nerve and inferior labial vein and covered superficially by inferior part of 
buccinator and depressor mandibularis muscles. The labial glands were distributed in the superior, inferior and commissural portions of the lips and 
were placed under the skin rostral to the insertion of the zygomaticus muscle embedded in the orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the angle of mouth. The lingual glands were situated in the root of tongue, dorsal surface of 
body of tongue and vicinity of the circumvallate papillae. The tissues for the palatine glands were collected from the ridged portion of the hard palate 
and also from the oropharyngeal region of soft palate.
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Fig. 1. Photograph of dissected head of pig showing the distribution of 
buccal and labial glands. (DBG: Dorsal buccal glands; VBG: 
Ventral buccal glands; SLG: Superior labial glands; ILG: 
Inferior labial glands; CLG: Commissural labial glands)

Fig. 2. Photograph of oral cavity of pig showing the distribution of 
lingual glands. (R: Root of tongue; Arrow: Circumvallate 
papillae; *: Different regions of body of tongue)

Fig. 3. Photograph of oral cavity of pig showing the distribution of 
palatine glands. (S: Soft palate; *: Different regions of hard palate)

surface of body of tongue and vicinity of the circumvallate 
papillae. The palatine glands were absent in ridged portion 
of hard palate and present at the oropharyngeal region of 
the soft palate.
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Palatine glands: The tissues for the study of palatine 
glands were collected from the hard palate (rostral, middle 
and caudal portions) and also from oropharyngeal region 
of the soft palate (Fig. 3). Similar findings were reported 
by Eurell and Frappier (2006) which showed the presence 
of branched tubuloacinar mucous glands in the caudal part 
of the hard palate in domestic animals except in the pigs. 
The palatine glands were earlier reported by Abbas et al. 
(2020) histologically, which showed that the mucous 
glands were embedded in the submucosal layer of the soft 
palate in cat. However, Nabipour (2011) stated that the 
palatine glands of camel were located in the caudal part of 
the hard palate and in the entire length of the soft palate and 
the palatine gland was most numerous at the apex of the 
soft palate. On the other hand, Mohamed (2020) reported 
that the sero-mucoid glands were present in the rostral and 
caudal parts of the hard palate, as well as in the soft palate 
of domestic animals.

CONCLUSION

 It was concluded that the buccal glands in pigs were 
found in the cheek region and were arranged in two rows as 
dorsal and ventral groups. The dorsal buccal gland was 
situated along the maxillary-alveolar border and extended 
up to the angle of the mouth and was covered laterally by 
buccinator, masseter, zygomatic muscles, and fascia and 
skin of that region while medially, the gland was blended 
with the buccal mucosa whereas, the ventral buccal gland 
was located on the lateral aspect of horizontal ramus of 
mandible, between ventral buccal nerve (dorsally) and 
buccinator nerve (ventrally) and inferior labial vein. The 
labial glands were distributed in the superior, inferior and 
commissural portions of the lips and were placed under the 
skin rostral to the insertion of the zygomaticus muscle. The 
lingual glands were placed at the root of tongue, dorsal 

the lateral aspect of horizontal ramus of mandible, between 
ventral buccal nerve (dorsally) and buccinator nerve 
(ventrally) and the inferior labial vein (Fig. 1). It was 
covered superficially by inferior part of buccinator and 
depressor mandibularis muscles. The ducts of the buccal 
glands opened between the non-papillary parts of the 
buccal wall. These findings were in agreement with the 
observations of Narasimhan et al. (2000) in goat. However, 
it was in contrary to the findings of Habel (2002) that 
described the buccal glands in cattle were arranged as 
dorsal and ventral groups with a few scattered lobes 
forming an intermediate layer. The dorsal row extended on 
the maxilla, major part under the cover of the masseter 
muscle and few lobules under buccinator muscle up to the 
angle of the mouth. The ventral groups were brown in 
colour and present on the mandible under the depressor 
mandibular muscle. Intermediate group placed under the 
buccinator and extended backwards from the angle of the 
mouth. On the other hand, Bradley (2004) noticed that in 
the dog that the buccal glands were arranged in two rows.

 The buccal glands were present as a series of 
glandular structures which were divided into dorsal and 
ventral groups in sheep. The former was situated at the 
maxillary alveolar border along the buccinator and was 
covered superficially by the cutaneous fascia and zygomatic 
muscle. It was arranged as thin rostral part across which 
transverse facial artery, vein and dorsal buccal nerve pass 
and a thick caudal part with compact lobulated tissue in the 
angle b/w the maxillary tuberosity and buccinator vein 
under the cover of masseter muscle. The ventral buccal 
gland located on the mandible under the cover of the 
depressor mandibular muscle was elongated and thin. The 
ducts of the dorsal and ventral buccal glands opened 
between the papillae within the vestibule of the mouth 
(May, 2004). However, Ayyangar and Alur (2007) reported 
that the buccal glands in ox were arranged in three rows. 
Dorsal row consisted of yellowish lobules which extended 
from the angle of the mouth between zygomaticus and the 
buccinator to the maxillary tuberosity. The middle row 
consisted of scattered yellowish lobules and was placed 
mostly on the deep face of the buccinator. The ventral row 
occurred as brownish lobules arranged from the angle of 
the mouth to a short distance under the masseter. These 
findings were in fully agreement with those of Saxena and 
Gupta (2007) which reported that the buccal glands of goat 
were arranged in dorsal, middle and ventral rows. The 
zygomatic gland in dog represented the posterior 
condensation of unilobulated dorsal buccal glands of other 
mammals (Miller, 2009). However, Getty (2012) observed 
that the buccal glands of horse were arranged in two rows, 
the superior row was placed on the outer surface of the 

buccinator, while the inferior ones in the submucous tissue 
at the lower border of the buccinator. The buccal glands of 
sheep were arranged in three rows i.e., dorsal, middle and 
ventral as reported by Singh et al., 2011.

Labial glands: The labial glands of pig were distributed in 
the superior, inferior and commissural portions of the lips. 
The commissural labial glands were found distributed 
around the commissure of the lips on either side (Fig. 1). 
The labial glands were placed under the skin rostral to the 
insertion of the zygomaticus muscle embedded in the 
orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the 
angle of mouth. Similarly, Ayyangar and Alur (2007) 
described the presence of labial glands in ox between the 
mucous membrane and the muscles of the lip. Their ducts 
opened in the mucous membrane. The superior labial 
glands of sheep were distributed in two zones viz. external 
and rostral (nasolabial) zones. The labial gland of external 
zone continued rostrally from the commissural labial 
glands distributed under the skin and orbicularis oris 
muscle over the mucosa. The rostral zone of superior labial 
gland was comprised of globular aggregations of the 
glandular lobes, which were wider at the philtrum but 
narrower towards the commissure. The inferior labial 
glands were the continuation of the commissural labial 
glands into the inferior labium between the mucosa and 
orbicularis oris muscle internally and the skin externally. 
Bevelander (2000) found small serous and mucous 
glandular structures in the lips of humans and their 
secretions passed through short ducts into vestibule. The 
labial glands of goat were grouped as commissural, 
superior and inferior glands as reported by Saxena and 
Gupta (2007). In sheep, the labial glands were present as 
commissural, dorsal and ventral labial glands (Singh et al., 
2014) which are in accordance with the present findings.

Lingual glands: The lingual glands of pig were observed 
in the root of tongue, dorsal surface of body of tongue and 
vicinity of the circumvallate papillae. However, the glands 
were absent in the tip region. These findings were in fully 
agreement with the findings of Bourne (1993) in goat, 
which reported the presence of lingual glands in the deeper 
portion of the corium of the tongue and among its muscle 
bundles. Their ducts opened on its epithelial surface 
between papillae. These glands were not abundant at the 
base of the organ and found along its margin extending up 
to the tip. Ebner’s glands were present below the 
circumvallate papillae. The presence of lingual glands 
were reported histologically by Prakash and Rao (2000) in 
Indian buffalo, Kadhim et al. (2014) in the black francolin, 
Javad et al. (2016) in the Persian squirrel and Kuru et al. 
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abdominal cavity but from weaning to adult, it was located 
in the cranial right side of the abdomen. This proves that 
the liver was the largest organ and well developed organ in 
the fetal stage but as age advances it related to the adult 
liver.
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 Aspergillosis has been reported in a wide range of 
avian species around the world, and probably all birds are 
vulnerable to this infection (Tell, 2005). Aspergillosis is 
one of the most common fungal diseases of avian 
respiratory system and sometimes infection may spread to 
the visceral organs as well. It is a fungal disease caused by 
different species of the widespread opportunistic 
saprophytic genus Aspergillus, specifically Aspergillus 
fumigatus (Barnes and Denning, 1993). Similar invasive 
mycosis can be produced by other species of fungi including 
Aspergillus flavus, Aspergillus niger, Aspergillus glaucus 
and Aspergillus terreus. These organisms flourish on 
organic matter in a warm (25º C) humid environment, such 
as chicken litter, feed, hatchery-damaged eggs and poorly 
ventilated systems. Aviary litter is abundant in organic 
materials, which promotes the proliferation and 
sporulation of Aspergillus fumigatus, resulting in the 
production of a large number of conidia that can remain 
active in the environment for a long time and are easily 
distributed in the air (Arne et al., 2011). The primary 
virulence factor associated with the pathogenesis of 
Aspergillus fumigatus is the tiny size of its conidia (2-10 

m), which facilitates inhalation and colonisation of the 

terminal airways of the susceptible birds (De Oca et al., 
2017). Stress-induced immunosuppression is a key factor 
associated with the vulnerability of birds to mycotic 
infections. Poor husbandry practices, undernourishment, 
pre-existing illness, and the long-term use of antibiotics 

and steroids, all aggressively increases the susceptibility of 
birds to mycotic infections. The present manuscript 
addresses the pathology of aspergillosis in a poultry flock.

 This study was conducted to identify the cause of 
mortality in poultry chicks submitted for post-mortem 
examination to the Department of Pathology, DGCN 
COVAS, CSKHPKV, Palampur (Himachal Pradesh). The 
affected flock was visited, and clinical symptoms were 
documented.

 Dead birds were systematically inspected during 
necropsy following a standard protocol for diagnosis 
(Julian and Boulianne, 2013). The physical condition of 
the carcasses as well as evident gross pathological lesions 
of the organs were documented. The representative tissue 
samples (lungs) of approximate thickness of 5 mm were 
taken during necropsy and preserved in 10% neutral 
buffered formalin for histopathological examination. 
Following appropriate fixation, paraffin embedded tissue 

sections of 4-6 thickness were obtained and stained for 

microscopic examination using the routine Haematoxylin 
& Eosin technique (Luna, 1968). Grocott’s methenamine 
silver (GMS) staining technique was used on duplicate 
sections to confirm the presence of fungi in the lung tissues 
(Luna, 1968). Direct microscopic evaluation was carried 
out in the impression smear from lungs using Lactophenol 
cotton blue stain to detect the fungus.

 Aspergillus fumigatus was isolated from the affected 
organs such as the lung and airsac. The samples were 

SUMMARY

 The present study was done with the aim of investigating an outbreak on a poultry farm. The birds kept on the poultry farm exhibited signs of 
ruffled feathers, anorexia, soundless gasping and dyspnoea. A total of 13 Kadaknath and 7 Delham Red breed dead birds were necropsied in the 
Department of Veterinary Pathology and showed several tiny, variable-sized, white-yellowish nodules on the lungs, air sacs and intestine. 
Histological evaluation of the stained tissue sections of the lungs reflected the presence of multiple granulomas comprising a central necrotic area, 
along with the infiltration of heterophils and giant cells. Fungal hyphae were also observed to invade peri-bronchiolar and interstitial tissue in 
association with haemorrhages in the lung sections. On inoculation on Sabouraud Dextrose Agar (SDA) plate, velvety colonies which were green in 
the centre and white at the periphery were observed. The use of copper sulphate as a therapeutic agent and the replacement of the litter in the poultry 
resulted in a dramatic decline in the mortality. The present outbreak was identified as systemic aspergillosis on the basis of clinical manifestations, 
gross and microscopic lesions and fungal isolation.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Perianal region of the dog is frequently affected with 
three types of glandular tumours; apocrine gland tumour of 
anal sacs, circumanal, perianal or hepatoid tumours and 
anal gland tumours. The incidence of perianal adenoma is 
about 9-18% of all skin tumors and accounts for the third 
most prevalent tumour in male dogs (Bray, 2011).  The 
most commonly affected breeds are Cocker Spaniel, 
Pekingese, Beagle, Siberian husky, Bulldog and Samoyed 
(Turek and Withrow, 2007). There can be reduction in re-
occurence up to 95% of adenomas and hyperplasia cases 
after castration at the time of surgical excision (Brodzki et 
al., 2021). The present study reports the occurrence of 
perianal adenoma in intact Rottweiler and non-descript 
dog and their surgical management.

 An eight years old non-descript intact male dog 
weighing 8 kg and a five years old intact Rottweiler dog, 
weighing 22 kg were brought with history of growth in the 
perianal region since last five months and two months, 
respectively. The dogs had the history of constant straining, 
licking and scooting in the perineal region. The mass was 
reported to have increased gradually from initial peanut 
size. On clinical examination, the dogs were apparently 
healthy with slightly pale mucous membrane but all vital 
parameters were within normal range. Hematology revealed 
relative neutrophillia and anemia. Palpation of perianal 
growth in Rottweiler revealed sessile, circumscribed mass 
of 2 cm in diameter (Fig. 1A) whereas in non-descript it 
was firm in consistency, encapsulated and round mass of 
7cm in diameter (Fig. 1B) on the lateral side of the anus. 
Chest radiography was negative for metastasis.

 The dogs were anaesthetized with balanced 
anaesthetic protocol with pre-medication using atropine @ 

SUMMARY

 An eight and five years old intact male dogs presented with the history of straining, licking and scooting in the perianal region since five and 
two month, respectively. Clinical examination revealed a circumscribed mass of 2 cm diameter in the Rottweiler dog and 7 cm in the non-descript dog 
in the perianal region. Haemato-biochemical parameters showed relative neutrophillia and anemia whereas survey radiography of lateral thorax 
revealed no metastasis. Surgical resection of the mass was done under general anesthesia. Histopathology revealed the growths as perianal adenoma. 
There was no reocurrence on three months follow up in both the dogs.

Keywords: Dog, Perianal adenoma, Surgical management

Haryana Vet. (March, 2024) 63(SI), 150-151

*Corresponding author: anjupooniavs@gmail.com

SURGICAL MANAGEMENT OF PERIANAL ADENOMA: A CASE REPORT OF TWO DOGS

1 1 1SANDEEP SAHARAN, ANJU POONIA* , SACHIN , AMIT KUMAR , MANEESH SHARMA
1and DEEPAK KUMAR TIWARI

 1Veterinary Clinical Complex, Department of Veterinary Surgery and Radiology,
College of Veterinary Sciences, LUVAS, Hisar-125004, Haryana

Received: 20.05.2023; Accepted: 05.07.2023

How to cite: Saharan, S., Poonia, A., Sachin, Kumar, A., Sharma, M. and Tiwari, D.K. (2024). Surgical management of perianal 
adenoma: A case report of two dogs. Haryana Vet. 63(SI): 150-151.

Clinical Article

0.04 mg/kg IM and Midazolam @ 0.2 mg/kg IM. Induction 
was done with propofol @ 4 mg/kg IV. Maintenance of 
anaesthesia was done with Isoflurane @ 1-2% with oxygen 
with flow rate of 50 ml/kg. The surgical site was prepared 
aseptically and an anal plug was placed to prevent intra-
operative contamination. A circular incision was made 
around the tumor mass and fascia was separated in both the 
cases. Tumorous masses were resected and blood vessels 
were ligated using polyglactin 910 no. 1-0 (Fig. 2). Skin 
was opposed with interrupted horizontal mattress followed 
by pre-scrotal castration.

 Resected masses were sent for histoptathology which 
revealed it to be a hepatoid gland tumor or perianal adenoma. 
There was presence of neoplastic cells arranged in cords 
pattern which resembled like hepatocytes. The neoplastic 
cells were polyhedral and centrally located ovoid, vesicular 
nucleus, centrally placed nucleoli and eosinophilic 
cytoplasm. Single cell layer thickened basloid cells were 
present in the periphery. These cords are separated by 
interlobular stroma, with abundant inflammatory cells and 
congested blood vessels (Fig. 3A-C).

 Post-operative medication with broad spectrum 
antibiotic and analgesic was done for five days in both the 

thcases. Sutures were removed on 14  day. Both the dogs 
showed uneventfully recovery. A three month post-operative 
follow up revealed no reocurrence in both the cases.

 Hepatoid gland tumor/Perianal adenoma is slow-
growing benign tumour that develops from sebaceous 
gland cells in the perianal region. Petterino et al. (2004) 
stated that testosterone stimulates the tumorous cells. 
Castration was done to prevent the reocurrence in both the 
cases. The size of the mass may shrink after one or two 
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Fig. 1. Photograph showing small (A) and large (B) round growth/mass in perianal region

Fig. 2. Photograph showing surgical excision of round mass

Fig. 3. Photomicrograph showing presence of neoplastic cells arranged in cords pattern which resembled like hepatocytes. The neoplastic cells were 
polyhedral and centrally located ovoid, vesicular nucleus, centrally placed nucleoli and eosinophilic cytoplasm.

months of castration due to low level of testosterone 
making its removal easy (Hayes and Wilson, 2008). The 
growth might appear as single, numerous masses, diffuse, 
relatively flat sheets of sebaceous tumour cells, or any 
combination of these (Shelley, 2002). Although benign 
lesions are rarely adherent to surrounding structures, they 
may ulcerate and become infected (Jakab et al., 2009). 
Faecal incontinence may be seen postoperatively if tumour 
occupies more than half of circumference of anal sphincter 
(Goldschmidt and Shofer, 2004). No such complication 
was seen in both of the operated cases in the present study 
till three months of follow up. The tumours could be 
removed using cryotherapy if size is small (Liska and 
Withrow, 1978). Hepatoid adenoma and epithelioma can 
also be removed effectively using electro-chemotherapy 
with an overall success rate of 93.9% (Tozon et al., 2010). 

Perianal adenomas have excellent prognosis if surgically 
removed, however, their malignant equivalent has a worse 
prognosis due to problems with local reocurrence and 

possible metastasis (Morris and Dobson, 2001).
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 Saliva is the first biological medium to confront 
external materials that are taken into the body as food. 
Thus, it serves as the first line of oral defence (Elewa et al., 
2010). These secretions have an important role in 
moistening the food stuffs, lubricating the upper digestive 
tube and protecting the lining cells of the mucosa against 
the injury. It also controls the bacterial flora by secreting 
lysozymes (Featherstone,  2000)  and contains 
lactoperoxidase and Immunoglobulin-A which serve as a 
salivary antimicrobial system (Cunningham, 2002). 
Saliva, which is so important, is secreted from major and 
minor salivary glands. The smaller of these glands situated 
within the oral mucous membrane and were grouped as 
minor salivary glands. These are named according to their 
location, as lingual, labial, buccal and palatine glands 
located in the tongue, lips, cheek and palate, respectively 
(Arthur et al., 1999). This wide distribution of the minor 
salivary glands is advantageous for the protection of the 
oral cavity against pathogens (Sannes et al., 2002). The 
saliva was conveyed to the oral cavity through the 
excretory ducts. The literature revealed that most of the 
research work was confined to major salivary glands 
however, there is no detailed information available on 
minor salivary glands, and pig in particular. Hence, the 
goal of the present study was to describe the detailed 

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

 The present study was undertaken on ten healthy 
adult pigs of local mixed breed of either sex. The heads 
were procured from local slaughter house immediately 
after decapitation and then fixed in ten per cent formalin 
solution. After four to five days of fixation, the dissection 
was performed with the aim to study the gross anatomical 
localization and distribution of buccal, labial, lingual and 
palatine glands of pig.

RESULTS AND DISCUSSION

Buccal glands: The buccal glands in pig were observed in 
the cheek region and they were arranged in two rows viz., 
dorsal and ventral groups. The dorsal buccal gland was 
light yellowish in colour and located along the alveolar 
border of maxilla and was extended up to the angle of the 
mouth (Fig. 1). Laterally, it was covered by buccinator, 
masseter, zygomatic muscles, and fascia and skin of that 
region while medially, the gland was blended with the 
buccal mucosa. It had a rostral part and a caudal part. The 
rostral part was located in front of transverse facial artery, 
vein and dorsal buccal nerve. The glandular tissue was in 
the form of oval lobes of half an inch in diameter and each 
lobe had its own duct. The ventral buccal gland was a 
distinct yellow coloured compact mass and was located on 

ABSTRACT

 The present study was aimed at elucidating the topographic anatomy of minor salivary glands viz., buccal, labial, lingual and palatine of ten 
healthy adult pigs of local mixed breed of either sex. The heads were procured from local slaughter house immediately after decapitation and then 
fixed in ten per cent formalin solution to study the gross anatomical localization and distribution of glands. The buccal glands were found in the cheek 
region and were arranged in two rows as dorsal and ventral groups. The light yellowish coloured dorsal buccal gland was located along the maxillary-
alveolar border and extended up to the angle of the mouth. It was covered laterally by buccinator, masseter and zygomatic muscles, fascia and skin of 
that region while medially, the gland was blended with the buccal mucosa. The ventral buccal gland was located on the lateral aspect of horizontal 
ramus of mandible, dorsal to ventral buccal nerve and ventral to buccinator nerve and inferior labial vein and covered superficially by inferior part of 
buccinator and depressor mandibularis muscles. The labial glands were distributed in the superior, inferior and commissural portions of the lips and 
were placed under the skin rostral to the insertion of the zygomaticus muscle embedded in the orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the angle of mouth. The lingual glands were situated in the root of tongue, dorsal surface of 
body of tongue and vicinity of the circumvallate papillae. The tissues for the palatine glands were collected from the ridged portion of the hard palate 
and also from the oropharyngeal region of soft palate.
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Fig. 1. Photograph of dissected head of pig showing the distribution of 
buccal and labial glands. (DBG: Dorsal buccal glands; VBG: 
Ventral buccal glands; SLG: Superior labial glands; ILG: 
Inferior labial glands; CLG: Commissural labial glands)

Fig. 2. Photograph of oral cavity of pig showing the distribution of 
lingual glands. (R: Root of tongue; Arrow: Circumvallate 
papillae; *: Different regions of body of tongue)

Fig. 3. Photograph of oral cavity of pig showing the distribution of 
palatine glands. (S: Soft palate; *: Different regions of hard palate)

surface of body of tongue and vicinity of the circumvallate 
papillae. The palatine glands were absent in ridged portion 
of hard palate and present at the oropharyngeal region of 
the soft palate.
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Palatine glands: The tissues for the study of palatine 
glands were collected from the hard palate (rostral, middle 
and caudal portions) and also from oropharyngeal region 
of the soft palate (Fig. 3). Similar findings were reported 
by Eurell and Frappier (2006) which showed the presence 
of branched tubuloacinar mucous glands in the caudal part 
of the hard palate in domestic animals except in the pigs. 
The palatine glands were earlier reported by Abbas et al. 
(2020) histologically, which showed that the mucous 
glands were embedded in the submucosal layer of the soft 
palate in cat. However, Nabipour (2011) stated that the 
palatine glands of camel were located in the caudal part of 
the hard palate and in the entire length of the soft palate and 
the palatine gland was most numerous at the apex of the 
soft palate. On the other hand, Mohamed (2020) reported 
that the sero-mucoid glands were present in the rostral and 
caudal parts of the hard palate, as well as in the soft palate 
of domestic animals.

CONCLUSION

 It was concluded that the buccal glands in pigs were 
found in the cheek region and were arranged in two rows as 
dorsal and ventral groups. The dorsal buccal gland was 
situated along the maxillary-alveolar border and extended 
up to the angle of the mouth and was covered laterally by 
buccinator, masseter, zygomatic muscles, and fascia and 
skin of that region while medially, the gland was blended 
with the buccal mucosa whereas, the ventral buccal gland 
was located on the lateral aspect of horizontal ramus of 
mandible, between ventral buccal nerve (dorsally) and 
buccinator nerve (ventrally) and inferior labial vein. The 
labial glands were distributed in the superior, inferior and 
commissural portions of the lips and were placed under the 
skin rostral to the insertion of the zygomaticus muscle. The 
lingual glands were placed at the root of tongue, dorsal 

the lateral aspect of horizontal ramus of mandible, between 
ventral buccal nerve (dorsally) and buccinator nerve 
(ventrally) and the inferior labial vein (Fig. 1). It was 
covered superficially by inferior part of buccinator and 
depressor mandibularis muscles. The ducts of the buccal 
glands opened between the non-papillary parts of the 
buccal wall. These findings were in agreement with the 
observations of Narasimhan et al. (2000) in goat. However, 
it was in contrary to the findings of Habel (2002) that 
described the buccal glands in cattle were arranged as 
dorsal and ventral groups with a few scattered lobes 
forming an intermediate layer. The dorsal row extended on 
the maxilla, major part under the cover of the masseter 
muscle and few lobules under buccinator muscle up to the 
angle of the mouth. The ventral groups were brown in 
colour and present on the mandible under the depressor 
mandibular muscle. Intermediate group placed under the 
buccinator and extended backwards from the angle of the 
mouth. On the other hand, Bradley (2004) noticed that in 
the dog that the buccal glands were arranged in two rows.

 The buccal glands were present as a series of 
glandular structures which were divided into dorsal and 
ventral groups in sheep. The former was situated at the 
maxillary alveolar border along the buccinator and was 
covered superficially by the cutaneous fascia and zygomatic 
muscle. It was arranged as thin rostral part across which 
transverse facial artery, vein and dorsal buccal nerve pass 
and a thick caudal part with compact lobulated tissue in the 
angle b/w the maxillary tuberosity and buccinator vein 
under the cover of masseter muscle. The ventral buccal 
gland located on the mandible under the cover of the 
depressor mandibular muscle was elongated and thin. The 
ducts of the dorsal and ventral buccal glands opened 
between the papillae within the vestibule of the mouth 
(May, 2004). However, Ayyangar and Alur (2007) reported 
that the buccal glands in ox were arranged in three rows. 
Dorsal row consisted of yellowish lobules which extended 
from the angle of the mouth between zygomaticus and the 
buccinator to the maxillary tuberosity. The middle row 
consisted of scattered yellowish lobules and was placed 
mostly on the deep face of the buccinator. The ventral row 
occurred as brownish lobules arranged from the angle of 
the mouth to a short distance under the masseter. These 
findings were in fully agreement with those of Saxena and 
Gupta (2007) which reported that the buccal glands of goat 
were arranged in dorsal, middle and ventral rows. The 
zygomatic gland in dog represented the posterior 
condensation of unilobulated dorsal buccal glands of other 
mammals (Miller, 2009). However, Getty (2012) observed 
that the buccal glands of horse were arranged in two rows, 
the superior row was placed on the outer surface of the 

buccinator, while the inferior ones in the submucous tissue 
at the lower border of the buccinator. The buccal glands of 
sheep were arranged in three rows i.e., dorsal, middle and 
ventral as reported by Singh et al., 2011.

Labial glands: The labial glands of pig were distributed in 
the superior, inferior and commissural portions of the lips. 
The commissural labial glands were found distributed 
around the commissure of the lips on either side (Fig. 1). 
The labial glands were placed under the skin rostral to the 
insertion of the zygomaticus muscle embedded in the 
orbicularis oris muscle. These glands extended between 
the superior labial artery and inferior labial vein along the 
angle of mouth. Similarly, Ayyangar and Alur (2007) 
described the presence of labial glands in ox between the 
mucous membrane and the muscles of the lip. Their ducts 
opened in the mucous membrane. The superior labial 
glands of sheep were distributed in two zones viz. external 
and rostral (nasolabial) zones. The labial gland of external 
zone continued rostrally from the commissural labial 
glands distributed under the skin and orbicularis oris 
muscle over the mucosa. The rostral zone of superior labial 
gland was comprised of globular aggregations of the 
glandular lobes, which were wider at the philtrum but 
narrower towards the commissure. The inferior labial 
glands were the continuation of the commissural labial 
glands into the inferior labium between the mucosa and 
orbicularis oris muscle internally and the skin externally. 
Bevelander (2000) found small serous and mucous 
glandular structures in the lips of humans and their 
secretions passed through short ducts into vestibule. The 
labial glands of goat were grouped as commissural, 
superior and inferior glands as reported by Saxena and 
Gupta (2007). In sheep, the labial glands were present as 
commissural, dorsal and ventral labial glands (Singh et al., 
2014) which are in accordance with the present findings.

Lingual glands: The lingual glands of pig were observed 
in the root of tongue, dorsal surface of body of tongue and 
vicinity of the circumvallate papillae. However, the glands 
were absent in the tip region. These findings were in fully 
agreement with the findings of Bourne (1993) in goat, 
which reported the presence of lingual glands in the deeper 
portion of the corium of the tongue and among its muscle 
bundles. Their ducts opened on its epithelial surface 
between papillae. These glands were not abundant at the 
base of the organ and found along its margin extending up 
to the tip. Ebner’s glands were present below the 
circumvallate papillae. The presence of lingual glands 
were reported histologically by Prakash and Rao (2000) in 
Indian buffalo, Kadhim et al. (2014) in the black francolin, 
Javad et al. (2016) in the Persian squirrel and Kuru et al. 
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