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Oxide nanoparticle-docetaxel complex in causing 
regression. Although the adverse effects in Group-I were 
more significant than in Group-II (Figs. 7-10), the toxicity 
of docetaxel was found only in 2 cases in Group-I. The 
symptoms like fatigue, diarrhoea, and vomiting were 
reported, which subsided by the third day with therapeutic 
management. Three cases from Group-I animals were 
given a fourth dose of chemotherapy with intravenous 
Docetaxel injection. After the fourth dose, complete 
regression of the growth was observed in two cases, 
whereas in the third case, further reduction in the size of the 
tumour was observed.

Table 3. Mean mammary tumour regression (%) at scheduled 
intervals in Group-I and II

Interval Mean size of %Growth % Regression
3(days) growth (cm )%

 Group Group Group Group Group Group
 I II I II I II

0 32.75 32.75 100 100 0 0

7 17.34 20 52.95 60.07 47.05 38.93

14 8.89 16.48 29.44 50.32 70.56 49.68

30 6.77 13.26 20.68 40.49 79.32 59.51

Adverse effects of Chemotherapy: In the current study, 
five animals from group-I experienced symptoms of 
weakness and fatigue after intravenous administration of 
Docetaxel on the next day after chemotherapy, which 
subsided until day 5 with symptomatic management. In 
Group-II, no fatigue symptoms were observed after the 
drug’s intratumoral administration. Febrile neutropenia is 
a severe condition associated with morbidity and mortality 
in patients undergoing chemotherapy and is more 
vulnerable to severe infections and requires hospitalisation. 
Two cases of Docetaxel toxicity were observed in Group-I. 
Vomiting and loose faeces with a small amount of blood 
were noticed in the first case of Group I on the third day, but 
these symptoms decreased by the fifth day in the second 
and third cycles. In the later case, frequent hematochezia 
was seen from the second day of each cycle onwards, 
which was gradually reduced by day 5. The administration 
of subsequent dosages was postponed until the dog’s 
normal health status had returned.

 Accordingly, the subsequent chemotherapy cycle 
was delayed in three dogs of group-I until the stabilisation 

of hemato-biochemical parameters such as neutropenia, 
leukocytopenia, and increased values of ALP. Similar 
findings were observed by Shi et al. (2015) wherein, 
loose/watery stools and soft faeces were noted within the 
first 30 minutes after the intravenous DTX injection group 
in the studies on beagles.

CONCLUSION

 Based on investigated paramenters it is concluded 
that, intratumoral Zinc Oxide Nanoparticle Conjugated 
Docetaxel was effective in reversing mammary tumours, 
especially in older animals and those with compromised 
health status. The intravenous administration of docetaxel 
is more effective than intratumoral administration due to a 
faster regression rate and improved efficacy. Also, the 
adverse effects were manageable with the required 
supportive treatment and premedication. Intratumoral 
delivery of ZnO nanoparticle Docetaxel Complex was 
preferable, particularly in older animals and dogs having 
compromised health status who might not tolerate 
intravenous chemotherapy. Surgical excision is an 
effective method for the treatment of benign land non-
metastatic larger-sized mammary tumours.
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 Sexual dimorphism reflects the phenotypic 
difference in terms of body size, forms and structure 
between male and female chickens (Fajemilehin, 2017). 
The sex of the broilers affects their growth performance as 
well as feed intake and nutrient utilization even under 
uniform managemental practices (Kalita et al., 2018). The 
performance, particularly live body weight, gain in body 
weight, quantity of feed consumed and feed conversion of 
male broilers are better than their female counterparts 
(Benyi et al., 2015; Lavania and Verma, 2022). The sex of 
birds also affects the body morphological traits like body 
length and girth, wing length, keel length, thigh length, 
shank length etc. (Sola-Ojo et al., 2011). However, the 
effect of sex on growth performance, nutrient utilization 
and body morphometry of broilers varies depending on the 
genetic potential of the strains. In general males are more 
competitive at feeder, more aggressive and dominant than 
the females. These characteristics might be associated with 
the superior performance of males compared to females. 
The differential nutritional need and the hormones 
secreted by males and females may also affect the 
performance of broilers leading to sexual dimorphism 
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(Zerehdaran et al., 2004; Benyi et al., 2015; England et al., 
2023). Thus the male broilers attain market weight earlier 
than the females. Early prediction of growth performances 
in broilers using early chick traits like chick weight and 
body length has been gaining more importance. These 
traits are also used to evaluate the quality of chick at 
hatchery. However, Molenaar et al. (2008) reported that 
sex of the broilers affects predictive value while predicting 
market weight based on early chick weight and body 
length. They also suggested that gender should be taken 
into consideration while predicting later growth 
performance of broilers using early chick traits like body 
weight and body morphometry.

 Slow growing coloured broilers developed from 
indigenous breeds have greater demand due to better meat 
quality in terms of appearance, fat content and taste as well 
as better performance and disease resistance in tropical 
climate than faster growing broilers (Jiang and Yang, 
2007; Lavania and Verma, 2022). Early identification of 
chicks having better performance in later life is most 
important for selection. This could be possible only when 
there is strong correlation of traits at early age with the 
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ABSTRACT

 Present study aimed to see the effect of sex on growth and morphometric traits in Caribro-Dhanraja coloured broilers. Body weight, body 
length, shank length and toe length were measured at weekly interval starting from day 1 to day 42, while breast length, breast girth, wing length and 

2thigh length were recorded biweekly. Body mass index value was calculated by taking ratio between body weight (g) and chick length squared (cm ). 
th stThere was significant (p0.05) effect of sex on body weight and body mass index from 14  day. While, from 21  day sex of birds significantly 

th(p0.05) affected body, shank and toe length. Breast length of the birds showed significant (p0.05) variation between male and female from 14  day; 

while, breast girth, wing length and thigh length showed significant variation from day 28 (p0.05). Body mass index on day 1 showed negative and 

significant (p0.05) correlation; while, toe length on day 7 showed positive and significant (p0.05) correlation with body weight and weight gain on 

day 42 in male. In females, weight of birds on day 7 and day 14 was positively and significantly (p0.05) correlated with body weight and weight gain 
ndon 42  day. There was positive and significant (p0.05) correlation of body length on day 7 with body weight and weight gain on day 42 in females. In 

females, body mass index on day 7 and day 14 showed positive and significant (p0.05) correlation with body weight and weight gain on day 42 in 
ndfemales. Breast length of female on day 14 showed a positive and significant (p0.05) correlation with body weight and weight gain on 42  day. The 

results indicated marked sexual dimorphism in certain growth and morphometric trait as well as association of early traits with growth performance 
ndof Caribro-Dhanraja coloured broilers from 2  week of age.
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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 

th
cases. 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 (Feathers tone,  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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performance of birds at later age. As stated earlier 
(Molenaar et al., 2008; Benyi et al., 2015), the association 
of early traits with later performance is not only affected by 
the sex of the birds, but also the strain of the broilers. 
Therefore, the present experiment was carried out to see 
the effect of sex on growth and morphometric traits in 
Caribro-Dhanraja coloured broilers, and the correlation of 
early chick traits (weight and morphometry) with growth 
performance at later age.

MATERIALS AND METHODS

 The study was conducted on Caribro-Dhanraja 
coloured broilers (39 males and 43 females) from June to 
August 2017 at Livestock Farm Complex, Veterinary 
College, Junagadh. Day old healthy chicks were numbered 
by wing band to identify the individual chicks and reared 
for 6 weeks. Uniform managerial practices were followed 
during the experimental period. The birds were reared 
under deep litter house and continuous lighting facilities 
were provided. The experimental birds were offered 
adlibitum feed (starter mash of 23% CP and 2800 Kcal ME 
per kg feed and finisher mash of 20% CP and 2900 Kcal 
ME per kg) and water. All the birds were vaccinated as a 
preventive measure for Marek’s and New castle diseases 
as per the guidelines recommended for commercial 
broilers.

 The body weight of the chicks was recorded on day 1 
and subsequently at weekly interval up to 6 weeks using 
electronic weighing balance, and on the same day the 
linear body morphometric traits like body length (length 
from tip of beak to length of longest toe excluding its nail), 
shank length (length from hock joint to bottom of foot pad) 
and toe length (length of the longest toe excluding nail) 
were measured as per the standard procedures given by 
Willemsen et al. (2008). The breast length (length of keel 
from cranium to caudal end), breast girth (circumference 
of breast at mid line of bird’s back), wing length (length 
from humorous-coracoids joint to the tip of digit or wing) 
and thigh length (distance between shinbone-femur joint 
and shinbone-tarsus joint) were measured on day 14, day 
28 and day 42 as per the methods followed by Sola-Ojo et 
al. (2011). The linear traits were measured using 
measuring tape and Vernier calipers. The body weight gain 
during the experimental period was calculated by 
subtracting day old chick weight from weight of the birds 
on day 42. The body mass index was calculated from body 
weight and chick length using the standard formula given 
by Willemsen et al. (2008).

2 Body mass index = [body weight/(chick length) ]

 Where, body weight and chick length are measured 
in gram and centimeter, respectively.

Statistical analysis

 The body weight and linear body morphometric 
traits were recorded from 39 males and 43 female broilers. 
The results are presented as mean±SE (standard error) for 
better interpretation. The effect of sex on different 
parameters was compared by using t-test. The correlation 
of early traits of chicks with later growth performance 
(body weight and weight gain at 42 days) of broilers were 
analysed by correlation. The results were considered as 

significant when ‘p0.05’ (significant at 5%). The 

statistical analysis was carried out using SPSS software 
package (Version 16.0, USA).

RESULTS AND DISCUSSION

Growth and morphometric traits

 The body weight and linear body morphometric 
traits of male and female broilers are depicted in Table 1. 
The sex of the birds did not affect the body weight and 

ndbody mass index during first week, but from 2  week 
onwards the mean value of the traits were significantly 

(p0.05) higher in males than females. The body, shank 

and toe length of birds were similar in male and females 
during first 2 weeks. These body linear traits showed 

significant (p0.05) variation between male and female 
rd

birds from 3  week of age, and the values were 
comparatively higher in males than females. The breast 

length of the birds showed significant (p0.05) variation 
thbetween male and female birds from 14  day; while, breast 

girth, wing length and thigh length showed significant 

variation from day 28 (p0.05).

 It is a well-known fact that the sex of the birds affects 
their growth performance (England et al., 2023) and the 
same being observed in the present study. The sexual 
dimorphism of body weight between male and female 
birds observed in this study is in consonance with previous 
reports on different chicken breeds. Higher body weight 

thwas reported in the males of Ross strain of broilers from 7  
thday of age by Benyi et al. (2015) and from 17  day of age 

by Da Costa et al. (2017). However, in Hansli breed, an 
indigenous Indian chicken breed the sexual dimorphism of 

rdbody weight occurred from 3  week (Behera et al., 2017). 
In Fulani Ecotype chicken, Sola-Ojo et al. (2011) observed 

ththe effect of sex on body weight from 6  week of age. The 
above results reveal that sexual dimorphism of body 
weight is affected by the strain/breed of the chickens. 
Benyi et al. (2015) reported significant effect of sex on 

thbody weight from 7  day in Ross strain but not in Cobb 
strain under similar management. Similarly under uniform 
managemental condition, Da Costa et al. (2017) reported 
sexual dimorphism of body weight from day 17 in Ross 
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308 strain only but not in Ross 708 strain. The higher body 
weight in males than females chicken might be attributed 
to better nutrient utilization (Benyi et al., 2015). The 
performance of broilers may also be influenced by the 
differential hormones secreted by males and females 
leading to sexual dimorphism in chickens (Zerehdaran et 
al., 2004; Benyi et al., 2015). Further, the sexual 
dimorphism in males and females is also influenced by the 
social dominance, competitiveness while feeding and 
aggressiveness including differential nutritional requirements 
(England et al., 2023).

 The gender effect on linear body morphometric 

traits like body length and girth, wing length, breast length 
and shank length was observed as significant in Fulani 
Ecotype chicken from 6 week (Sola-Ojo et al., 2011). In 
present study, sexual dimorphism for body and shank 

rdlength in Caribro-Dhanraja broilers was observed from 3  
week which is contradictory to Sola-Ojo et al. (2011). The 
sexual dimorphism of body morphometric traits is obvious 
in chickens as there were strong and positive correlations 
of morphometric traits with body weight in broiler 
chickens (Wolanski et al., 2006). In our study, the body 

ndweight showed significant sexual dimorphism from 2  
week onwards which might have resulted in variation of 

ndTable 2. Correlation of early chick parameters with live weight at 42  day in male and female broilers

Parameters Body weight Body length Body mass index Shank length Toe length
 (p-value) (p-value) (p-value) (p-value) (p-value)

Male (N=39)

X . LWT  -0.045 (0.978) 0.284 (0.079) -0.330 (0.040) -0.111 (0.501) 0.310 (0.054)1 42

X . LWT  0.155 (0.347) 0.248 (0.127) -0.016 (0.922) 0.130 (0.429) 0.355 (0.026)7 42

X . LWT  0.278 (0.087) 0.094 (0.571) 0.224 (0.171) 0.110 (0.504) 0.019 (0.906)14 42

Female (N=43)

X . LWT  0.233 (0.133) 0.195 (0.209) 0.099 (0.528) 0.156 (0.317) 0.144 (0.357)1 42

X . LWT  0.494 (0.000) 0.377 (0.012) 0.305 (0.046) 0.221 (0.154) 0.158 (0.312)7 42

X . LWT  0.717 (0.000) 0.217 (0.163) 0.630 (0.000) 0.247 (0.110) 0.217 (0.163)14 42

ndX . LWT  = Correlation of chick parameters on day 1 with live body weight at 42  day; 1 42
ndX . LWT  = Correlation of chick parameters on day 7 with live body weight at 42  day; 7 42

ndX . LWT  = Correlation of chick parameters on day 14 with live body weight at 42  day; 14 42

Figures in parenthesis indicate ‘p’ value.

Table 1. Body weight and morphometric traits in male (N=39) and female (N=43) coloured broilers

Parameters Sex of Age of the broilers
 the
 birds Day 1 Day 7 Day 14 Day 21 Day 28 Day 35 Day 42

a a a a aBody weight (g) Male 44.66±0.57 154.01±2.86 383.26±6.22  743.31±9.64  1111.90±15.23  1521.91±20.90  1904.52±29.32
b b b b b Female 44.32±0.52 155.72±2.14 359.86±4.73  656.49±8.06  954.58±10.58  1264.02±15.33  1558.03±17.96

a a a aBody length (cm) Male 18.61±0.11 26.01±0.16 33.44±0.18 42.66±0.18  48.57±0.22  54.70±0.22  59.78±0.22
b b b b Female 18.56±0.07 26.09±0.11 33.54±0.16 41.66±0.15  47.10±0.16  52.42±0.18  57.03±0.21

2 a a a a aBody mass index (g/cm ) Male 0.129±0.001 0.227±0.002 0.342±0.005  0.408±0.003  0.471±0.005  0.508±0.006  0.532±0.007
b b b b b Female 0.128±0.001 0.228±0.002 0.319±0.003  0.377±0.003  0.430±0.003  0.459±0.004  0.478±0.004

a a a aShank length (cm) Male 2.32±0.02 3.93±0.03 5.65±0.05 6.65±0.04  8.27±0.04  9.10±0.06  10.20±0.07
b b b b Female 2.32±0.02 3.96±0.02 5.57±0.05 6.37±0.05  7.79±0.03  8.40±0.04  9.37±0.03
a a a aToe length (cm) Male 2.35±0.01 3.08±0.02 4.29±0.04 5.19±0.03  5.98±0.05  6.64±0.04  7.07±0.04
b b b b Female 2.33±0.01 3.13±0.03 4.31±0.04 5.01±0.04  5.60±0.03  6.19±0.03  6.53±0.03

a a aBreast length (cm) Male - - 7.60±0.06  - 11.48±0.07  - 13.79±0.08
b b b Female - - 7.39±0.05  - 10.78±0.06  - 13.08±0.08

a aBreast girth (cm) Male - - 17.08±0.11 - 24.82±0.18  - 30.18±0.25
b b Female - - 17.01±0.09 - 23.86±0.11  - 28.47±0.26
a aWing length (cm) Male - - 11.27±0.13 - 17.86±0.12  - 22.71±0.11
b b Female - - 11.03±0.13 - 17.24±0.12  - 21.46±0.10
a aThigh length (cm) Male - - 7.38±0.07 - 10.67±0.04  - 13.20±0.08
b b Female - - 7.34±0.07 - 10.25±0.06  - 12.52±0.07

Mean value of different traits with different superscript (a, b) in male and female birds differed significantly at 5%
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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.

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 

th
cases. 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 (Feathers tone,  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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performance of birds at later age. As stated earlier 
(Molenaar et al., 2008; Benyi et al., 2015), the association 
of early traits with later performance is not only affected by 
the sex of the birds, but also the strain of the broilers. 
Therefore, the present experiment was carried out to see 
the effect of sex on growth and morphometric traits in 
Caribro-Dhanraja coloured broilers, and the correlation of 
early chick traits (weight and morphometry) with growth 
performance at later age.

MATERIALS AND METHODS

 The study was conducted on Caribro-Dhanraja 
coloured broilers (39 males and 43 females) from June to 
August 2017 at Livestock Farm Complex, Veterinary 
College, Junagadh. Day old healthy chicks were numbered 
by wing band to identify the individual chicks and reared 
for 6 weeks. Uniform managerial practices were followed 
during the experimental period. The birds were reared 
under deep litter house and continuous lighting facilities 
were provided. The experimental birds were offered 
adlibitum feed (starter mash of 23% CP and 2800 Kcal ME 
per kg feed and finisher mash of 20% CP and 2900 Kcal 
ME per kg) and water. All the birds were vaccinated as a 
preventive measure for Marek’s and New castle diseases 
as per the guidelines recommended for commercial 
broilers.

 The body weight of the chicks was recorded on day 1 
and subsequently at weekly interval up to 6 weeks using 
electronic weighing balance, and on the same day the 
linear body morphometric traits like body length (length 
from tip of beak to length of longest toe excluding its nail), 
shank length (length from hock joint to bottom of foot pad) 
and toe length (length of the longest toe excluding nail) 
were measured as per the standard procedures given by 
Willemsen et al. (2008). The breast length (length of keel 
from cranium to caudal end), breast girth (circumference 
of breast at mid line of bird’s back), wing length (length 
from humorous-coracoids joint to the tip of digit or wing) 
and thigh length (distance between shinbone-femur joint 
and shinbone-tarsus joint) were measured on day 14, day 
28 and day 42 as per the methods followed by Sola-Ojo et 
al. (2011). The linear traits were measured using 
measuring tape and Vernier calipers. The body weight gain 
during the experimental period was calculated by 
subtracting day old chick weight from weight of the birds 
on day 42. The body mass index was calculated from body 
weight and chick length using the standard formula given 
by Willemsen et al. (2008).

2 Body mass index = [body weight/(chick length) ]

 Where, body weight and chick length are measured 
in gram and centimeter, respectively.

Statistical analysis

 The body weight and linear body morphometric 
traits were recorded from 39 males and 43 female broilers. 
The results are presented as mean±SE (standard error) for 
better interpretation. The effect of sex on different 
parameters was compared by using t-test. The correlation 
of early traits of chicks with later growth performance 
(body weight and weight gain at 42 days) of broilers were 
analysed by correlation. The results were considered as 

significant when ‘p0.05’ (significant at 5%). The 

statistical analysis was carried out using SPSS software 
package (Version 16.0, USA).

RESULTS AND DISCUSSION

Growth and morphometric traits

 The body weight and linear body morphometric 
traits of male and female broilers are depicted in Table 1. 
The sex of the birds did not affect the body weight and 

ndbody mass index during first week, but from 2  week 
onwards the mean value of the traits were significantly 

(p0.05) higher in males than females. The body, shank 

and toe length of birds were similar in male and females 
during first 2 weeks. These body linear traits showed 

significant (p0.05) variation between male and female 
rd

birds from 3  week of age, and the values were 
comparatively higher in males than females. The breast 

length of the birds showed significant (p0.05) variation 
thbetween male and female birds from 14  day; while, breast 

girth, wing length and thigh length showed significant 

variation from day 28 (p0.05).

 It is a well-known fact that the sex of the birds affects 
their growth performance (England et al., 2023) and the 
same being observed in the present study. The sexual 
dimorphism of body weight between male and female 
birds observed in this study is in consonance with previous 
reports on different chicken breeds. Higher body weight 

thwas reported in the males of Ross strain of broilers from 7  
thday of age by Benyi et al. (2015) and from 17  day of age 

by Da Costa et al. (2017). However, in Hansli breed, an 
indigenous Indian chicken breed the sexual dimorphism of 

rdbody weight occurred from 3  week (Behera et al., 2017). 
In Fulani Ecotype chicken, Sola-Ojo et al. (2011) observed 

ththe effect of sex on body weight from 6  week of age. The 
above results reveal that sexual dimorphism of body 
weight is affected by the strain/breed of the chickens. 
Benyi et al. (2015) reported significant effect of sex on 

thbody weight from 7  day in Ross strain but not in Cobb 
strain under similar management. Similarly under uniform 
managemental condition, Da Costa et al. (2017) reported 
sexual dimorphism of body weight from day 17 in Ross 
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308 strain only but not in Ross 708 strain. The higher body 
weight in males than females chicken might be attributed 
to better nutrient utilization (Benyi et al., 2015). The 
performance of broilers may also be influenced by the 
differential hormones secreted by males and females 
leading to sexual dimorphism in chickens (Zerehdaran et 
al., 2004; Benyi et al., 2015). Further, the sexual 
dimorphism in males and females is also influenced by the 
social dominance, competitiveness while feeding and 
aggressiveness including differential nutritional requirements 
(England et al., 2023).

 The gender effect on linear body morphometric 

traits like body length and girth, wing length, breast length 
and shank length was observed as significant in Fulani 
Ecotype chicken from 6 week (Sola-Ojo et al., 2011). In 
present study, sexual dimorphism for body and shank 

rdlength in Caribro-Dhanraja broilers was observed from 3  
week which is contradictory to Sola-Ojo et al. (2011). The 
sexual dimorphism of body morphometric traits is obvious 
in chickens as there were strong and positive correlations 
of morphometric traits with body weight in broiler 
chickens (Wolanski et al., 2006). In our study, the body 

ndweight showed significant sexual dimorphism from 2  
week onwards which might have resulted in variation of 

ndTable 2. Correlation of early chick parameters with live weight at 42  day in male and female broilers

Parameters Body weight Body length Body mass index Shank length Toe length
 (p-value) (p-value) (p-value) (p-value) (p-value)

Male (N=39)

X . LWT  -0.045 (0.978) 0.284 (0.079) -0.330 (0.040) -0.111 (0.501) 0.310 (0.054)1 42

X . LWT  0.155 (0.347) 0.248 (0.127) -0.016 (0.922) 0.130 (0.429) 0.355 (0.026)7 42

X . LWT  0.278 (0.087) 0.094 (0.571) 0.224 (0.171) 0.110 (0.504) 0.019 (0.906)14 42

Female (N=43)

X . LWT  0.233 (0.133) 0.195 (0.209) 0.099 (0.528) 0.156 (0.317) 0.144 (0.357)1 42

X . LWT  0.494 (0.000) 0.377 (0.012) 0.305 (0.046) 0.221 (0.154) 0.158 (0.312)7 42

X . LWT  0.717 (0.000) 0.217 (0.163) 0.630 (0.000) 0.247 (0.110) 0.217 (0.163)14 42

ndX . LWT  = Correlation of chick parameters on day 1 with live body weight at 42  day; 1 42
ndX . LWT  = Correlation of chick parameters on day 7 with live body weight at 42  day; 7 42

ndX . LWT  = Correlation of chick parameters on day 14 with live body weight at 42  day; 14 42

Figures in parenthesis indicate ‘p’ value.

Table 1. Body weight and morphometric traits in male (N=39) and female (N=43) coloured broilers

Parameters Sex of Age of the broilers
 the
 birds Day 1 Day 7 Day 14 Day 21 Day 28 Day 35 Day 42

a a a a aBody weight (g) Male 44.66±0.57 154.01±2.86 383.26±6.22  743.31±9.64  1111.90±15.23  1521.91±20.90  1904.52±29.32
b b b b b Female 44.32±0.52 155.72±2.14 359.86±4.73  656.49±8.06  954.58±10.58  1264.02±15.33  1558.03±17.96

a a a aBody length (cm) Male 18.61±0.11 26.01±0.16 33.44±0.18 42.66±0.18  48.57±0.22  54.70±0.22  59.78±0.22
b b b b Female 18.56±0.07 26.09±0.11 33.54±0.16 41.66±0.15  47.10±0.16  52.42±0.18  57.03±0.21

2 a a a a aBody mass index (g/cm ) Male 0.129±0.001 0.227±0.002 0.342±0.005  0.408±0.003  0.471±0.005  0.508±0.006  0.532±0.007
b b b b b Female 0.128±0.001 0.228±0.002 0.319±0.003  0.377±0.003  0.430±0.003  0.459±0.004  0.478±0.004

a a a aShank length (cm) Male 2.32±0.02 3.93±0.03 5.65±0.05 6.65±0.04  8.27±0.04  9.10±0.06  10.20±0.07
b b b b Female 2.32±0.02 3.96±0.02 5.57±0.05 6.37±0.05  7.79±0.03  8.40±0.04  9.37±0.03
a a a aToe length (cm) Male 2.35±0.01 3.08±0.02 4.29±0.04 5.19±0.03  5.98±0.05  6.64±0.04  7.07±0.04
b b b b Female 2.33±0.01 3.13±0.03 4.31±0.04 5.01±0.04  5.60±0.03  6.19±0.03  6.53±0.03

a a aBreast length (cm) Male - - 7.60±0.06  - 11.48±0.07  - 13.79±0.08
b b b Female - - 7.39±0.05  - 10.78±0.06  - 13.08±0.08

a aBreast girth (cm) Male - - 17.08±0.11 - 24.82±0.18  - 30.18±0.25
b b Female - - 17.01±0.09 - 23.86±0.11  - 28.47±0.26
a aWing length (cm) Male - - 11.27±0.13 - 17.86±0.12  - 22.71±0.11
b b Female - - 11.03±0.13 - 17.24±0.12  - 21.46±0.10
a aThigh length (cm) Male - - 7.38±0.07 - 10.67±0.04  - 13.20±0.08
b b Female - - 7.34±0.07 - 10.25±0.06  - 12.52±0.07

Mean value of different traits with different superscript (a, b) in male and female birds differed significantly at 5%
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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 

th
cases. 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 (Feathers tone,  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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attributed to the presence of an unknown quantity of 
residual yolk in chicks (Wolanski et al., 2006). Thus, day-
old chick weight could not be considered as a better 
predictor of growth and live weight at market age in 
broilers.

 In Hybro male broilers, a trend of positive 
association (r=0.26, p=0.06) was observed between day-
old chick body length and market weight at day 42 by 
Molenaar et al. (2008). They also reported positive and 
significant association (r=0.30, p<0.05) of body length on 
day 1 with body weight on day 42 in female Hybro broilers. 
Contrary to Molenaar et al. (2008) we did not observe any 
association between body length and growth performance 
in male Caribro-Dhanraja broilers. Moreover, a significant 
association of body length on day 7 with body weight and 
weight gain at 42 days was observed in female birds. 
Contrary to present study, Molenaar et al. (2008) observed 
a positive association (r=0.36, p<0.01) between day old chick 
body length with body weight at 38 days in male Ross broilers 
only but no association in females. Wolanski et al. (2006) 
reported low to moderate correlation of chick body length 
(r=0.38, p<0.001) and shank length (r=0.43, p<0.001) at hatch 

th
with 14  day body weight in male broiler breeder strain. 
Willemsen et al. (2008) did not observe any association of 
day-old chick shank and toe length with market weight on 
day 42 in Ross and Cobb broilers which is supported by our 
study. The variation of results in different studies might be 
attributed to sample size or age or strains of broiler flock 
(Molenaar et al., 2008). Without considering sex of birds, 
Willemsen et al. (2008) reported a positive but weak 
association of body mass index of day-old chicks with 
market weight at 35 and 42 days in Ross strain but 
markedly affected by the age of the breeder line. However, 
in this study, the association of body mass index and body 
weight and weight gain at 42 days showed a marked gender 
effect. Therefore, sex or gender of the birds should be taken 
into consideration while predicting market weight of the 
broilers using morphometric traits of day old chicks.

CONCLUSIONS

 Results of this study indicated that gender of the 
birds did not affect the body weight and morphometric 
traits during first week. The body weight, body mass index 
and breast length showed significant sexual dimorphism 

thfrom 14  day onwards, while the other traits exhibited 
during later stage of life. In males, the body mass index on 
day 1 and toe length on day 7 was significantly but 
moderately correlated with body weight and weight gain at 
42 days. While in females, at earliest the body weight and 
body mass index on day 7 had significant and moderated 
association with body weight and weight gain at 42 days. 

Taken together, it may be concluded that sexual 
dimorphism of certain growth and morphometric trait as 
well as association of early traits with growth performance 
of Caribro-Dhanraja coloured broilers occur from second 
week of age.
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ndTable 4. Correlation of early chick parameters on day 14 with body weight and weight gain at 42  day in male and female 
broilers

Parameters Breast length Breast girth Wing length Thigh length
 (p-value) (p-value) (p-value) (p-value)

Male (N=39)

X . LWT  0.209 (0.202) -0.003 (0.985) 0.167 (0.308) -0.178 (0.279)14 42

X . WG  0.206 (0.208) -0.009 (0.957) 0.162 (0.325) -0.180 (0.273)14 42

Female (N=43)

X . LWT  0.327 (0.032) 0.264 (0.087) 0.186 (0.232) 0.127 (0.419)14 42

X . WG  0.318 (0.037) 0.253 (0.102) 0.186 (0.233) 0.122 (0.435)14 42

ndX . LWT  = Correlation of chick parameters on day 14 with live body weight at 42  day;14 42
ndX . WG  = Correlation of chick parameters on day 14 with live body weight gain at 42  day;14 42

Figures in parenthesis indicate ‘p’ value.

ndTable 3. Correlation of early chick parameters with weight gain at 42  day in male and female broilers

Parameters Body weight Body length Body mass index Shank length Toe length
 (p-value) (p-value) (p-value) (p-value) (p-value)

Male (N=39)

X . WG  -0.024 (0.884) 0.272 (0.094) -0.339 (0.034) -0.113 (0.492) 0.305 (0.059)1 42

X . WG  0.145 (0.378) 0.240 (0.141) -0.023 (0.889) 0.125 (0.450) 0.348 (0.029)7 42

X . WG  0.269 (0.097) 0.089 (0.586) 0.217 (0.184) 0.101 (0.541) 0.014 (0.934)14 42

Female (N=43)

X . WG  0.205 (0.188) 0.184 (0.238) 0.078 (0.617) 0.146 (0.350) 0.135 (0.389)1 42

X . WG  0.481 (0.001) 0.367 (0.015) 0.298 (0.050) 0.213 (0.170) 0.148 (0.345)7 42

X . WG  0.711 (0.000) 0.216 (0.164) 0.624 (0.000) 0.244 (0.114) 0.211 (0.174)14 42

ndX . WG  = Correlation of chick parameters on day 1 with live body weight gain at 42  day;1 42
ndX . WG  = Correlation of chick parameters on day 7 with live body weight gain at 42  day;7 42

ndX . WG  = Correlation of chick parameters on day 14 with live body weight gain at 42  day;14 42

Figures in parenthesis indicate ‘p’ value.

different linear body traits between male and female birds. 
Variation in results of different studies might be attributed 
to the strains of birds studied.

Correlation of early traits with growth performance

 In males, except body mass index and toe length, the 
early body weight and morphometry did not show any 
significant association (p>0.05) with growth performance 
(body weight and weight gain at 42 days). The body mass 
index of males on day 1 showed negative and significant 

(p0.05) correlation, while toe length on day 7 showed 

positive and significant (p0.05) correlation with body 

weight (Table 2) and weight gain (Table 3) on day 42. 
However, in females, there was positive and significant 

(p0.05) correlation of weight of birds on day 7 and day 14 
ndwith body weight (Table 2) and weight gain on 42  day 

(Table 3). Body length on day 7 showed a positive and 

significant (p0.05) correlation with body weight (Table 

2) and weight gain (Table 3) on day 42 in females. Further, 

in females there was a positive and significant (p0.05) 

correlation of body mass index on day 7 and day 14 with 

body weight (Table 2) and weight gain (Table 3) on day 42. 
The breast length of females on day 14 only showed a 

positive and significant (P0.05) correlation with body 
ndweight and weight gain on 42  day (Table 4).

 Molenaar et al. (2008) did not observe any 
association of day old chick weight with their body weight 
on day 38 in both male and female Ross broilers. Similarly, 
no association between day-old Caribro-Dhanraja male 
chicks’ weight and body weight at 42 days was noted. 
However, in females, a positive and moderate to strong 

th thassociation of the body weight of birds on 7  and 14  day 
with the body weight at 42 days was observed. Wolanski et 
al. (2006) reported a positive and significant correlation of 

thhatch weight with the 14  day body weight (r=0.34, 
p<0.001) in male broiler breeder strains. Further, without 
considering gender, Willemsen et al. (2008) cited a 
positive and significant association of hatch weight and 

thweight on the 7  day with market weight on day 42 in Ross 
and Cobb broilers. These results reflected that association 
of day-old chick body weight with market weight is 
inconsistent in different studies and breeds. This might be 
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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 

th
cases. 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 (Feathers tone,  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.

Keywords: Buccal glands, Labial glands, Lingual glands, Palatine glands, Pig

Haryana Vet. (March, 2024) 63(SI), 113-117

*Corresponding author: sudansimran321@gmail.com

MORPHOLOGICAL ANALYSIS OF MINOR SALIVARY GLANDS OF PIG: GROSS 
ANATOMICAL STUDIES

1PRATEEK RAO, SIMRAN KAUR * and AMANDEEP SINGH
1Department of Veterinary Anatomy, Department of Animal Genetics & Breeding, 

College of Veterinary Sciences, Lala Lajpat Rai University of Veterinary and Animal Sciences, Hisar-125 004, Haryana, India

Received: 04.08.2023; Accepted: 04.05.2024

How to cite: Rao, P., Kaur, S. and Singh, A. (2024). Morphological analysis of minor salivary glands of pig: Gross anatomical studies. 
Haryana Vet. 63(SI): 113-117.

Research Article

HV-215-23-finalized for press as RA

107106

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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attributed to the presence of an unknown quantity of 
residual yolk in chicks (Wolanski et al., 2006). Thus, day-
old chick weight could not be considered as a better 
predictor of growth and live weight at market age in 
broilers.

 In Hybro male broilers, a trend of positive 
association (r=0.26, p=0.06) was observed between day-
old chick body length and market weight at day 42 by 
Molenaar et al. (2008). They also reported positive and 
significant association (r=0.30, p<0.05) of body length on 
day 1 with body weight on day 42 in female Hybro broilers. 
Contrary to Molenaar et al. (2008) we did not observe any 
association between body length and growth performance 
in male Caribro-Dhanraja broilers. Moreover, a significant 
association of body length on day 7 with body weight and 
weight gain at 42 days was observed in female birds. 
Contrary to present study, Molenaar et al. (2008) observed 
a positive association (r=0.36, p<0.01) between day old chick 
body length with body weight at 38 days in male Ross broilers 
only but no association in females. Wolanski et al. (2006) 
reported low to moderate correlation of chick body length 
(r=0.38, p<0.001) and shank length (r=0.43, p<0.001) at hatch 

th
with 14  day body weight in male broiler breeder strain. 
Willemsen et al. (2008) did not observe any association of 
day-old chick shank and toe length with market weight on 
day 42 in Ross and Cobb broilers which is supported by our 
study. The variation of results in different studies might be 
attributed to sample size or age or strains of broiler flock 
(Molenaar et al., 2008). Without considering sex of birds, 
Willemsen et al. (2008) reported a positive but weak 
association of body mass index of day-old chicks with 
market weight at 35 and 42 days in Ross strain but 
markedly affected by the age of the breeder line. However, 
in this study, the association of body mass index and body 
weight and weight gain at 42 days showed a marked gender 
effect. Therefore, sex or gender of the birds should be taken 
into consideration while predicting market weight of the 
broilers using morphometric traits of day old chicks.

CONCLUSIONS

 Results of this study indicated that gender of the 
birds did not affect the body weight and morphometric 
traits during first week. The body weight, body mass index 
and breast length showed significant sexual dimorphism 

thfrom 14  day onwards, while the other traits exhibited 
during later stage of life. In males, the body mass index on 
day 1 and toe length on day 7 was significantly but 
moderately correlated with body weight and weight gain at 
42 days. While in females, at earliest the body weight and 
body mass index on day 7 had significant and moderated 
association with body weight and weight gain at 42 days. 

Taken together, it may be concluded that sexual 
dimorphism of certain growth and morphometric trait as 
well as association of early traits with growth performance 
of Caribro-Dhanraja coloured broilers occur from second 
week of age.
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ndTable 4. Correlation of early chick parameters on day 14 with body weight and weight gain at 42  day in male and female 
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 (p-value) (p-value) (p-value) (p-value)

Male (N=39)

X . LWT  0.209 (0.202) -0.003 (0.985) 0.167 (0.308) -0.178 (0.279)14 42

X . WG  0.206 (0.208) -0.009 (0.957) 0.162 (0.325) -0.180 (0.273)14 42

Female (N=43)

X . LWT  0.327 (0.032) 0.264 (0.087) 0.186 (0.232) 0.127 (0.419)14 42

X . WG  0.318 (0.037) 0.253 (0.102) 0.186 (0.233) 0.122 (0.435)14 42

ndX . LWT  = Correlation of chick parameters on day 14 with live body weight at 42  day;14 42
ndX . WG  = Correlation of chick parameters on day 14 with live body weight gain at 42  day;14 42

Figures in parenthesis indicate ‘p’ value.

ndTable 3. Correlation of early chick parameters with weight gain at 42  day in male and female broilers

Parameters Body weight Body length Body mass index Shank length Toe length
 (p-value) (p-value) (p-value) (p-value) (p-value)

Male (N=39)

X . WG  -0.024 (0.884) 0.272 (0.094) -0.339 (0.034) -0.113 (0.492) 0.305 (0.059)1 42

X . WG  0.145 (0.378) 0.240 (0.141) -0.023 (0.889) 0.125 (0.450) 0.348 (0.029)7 42

X . WG  0.269 (0.097) 0.089 (0.586) 0.217 (0.184) 0.101 (0.541) 0.014 (0.934)14 42

Female (N=43)

X . WG  0.205 (0.188) 0.184 (0.238) 0.078 (0.617) 0.146 (0.350) 0.135 (0.389)1 42

X . WG  0.481 (0.001) 0.367 (0.015) 0.298 (0.050) 0.213 (0.170) 0.148 (0.345)7 42

X . WG  0.711 (0.000) 0.216 (0.164) 0.624 (0.000) 0.244 (0.114) 0.211 (0.174)14 42

ndX . WG  = Correlation of chick parameters on day 1 with live body weight gain at 42  day;1 42
ndX . WG  = Correlation of chick parameters on day 7 with live body weight gain at 42  day;7 42

ndX . WG  = Correlation of chick parameters on day 14 with live body weight gain at 42  day;14 42

Figures in parenthesis indicate ‘p’ value.

different linear body traits between male and female birds. 
Variation in results of different studies might be attributed 
to the strains of birds studied.

Correlation of early traits with growth performance

 In males, except body mass index and toe length, the 
early body weight and morphometry did not show any 
significant association (p>0.05) with growth performance 
(body weight and weight gain at 42 days). The body mass 
index of males on day 1 showed negative and significant 

(p0.05) correlation, while toe length on day 7 showed 

positive and significant (p0.05) correlation with body 

weight (Table 2) and weight gain (Table 3) on day 42. 
However, in females, there was positive and significant 

(p0.05) correlation of weight of birds on day 7 and day 14 
ndwith body weight (Table 2) and weight gain on 42  day 

(Table 3). Body length on day 7 showed a positive and 

significant (p0.05) correlation with body weight (Table 

2) and weight gain (Table 3) on day 42 in females. Further, 

in females there was a positive and significant (p0.05) 

correlation of body mass index on day 7 and day 14 with 

body weight (Table 2) and weight gain (Table 3) on day 42. 
The breast length of females on day 14 only showed a 

positive and significant (P0.05) correlation with body 
ndweight and weight gain on 42  day (Table 4).

 Molenaar et al. (2008) did not observe any 
association of day old chick weight with their body weight 
on day 38 in both male and female Ross broilers. Similarly, 
no association between day-old Caribro-Dhanraja male 
chicks’ weight and body weight at 42 days was noted. 
However, in females, a positive and moderate to strong 

th thassociation of the body weight of birds on 7  and 14  day 
with the body weight at 42 days was observed. Wolanski et 
al. (2006) reported a positive and significant correlation of 

thhatch weight with the 14  day body weight (r=0.34, 
p<0.001) in male broiler breeder strains. Further, without 
considering gender, Willemsen et al. (2008) cited a 
positive and significant association of hatch weight and 

thweight on the 7  day with market weight on day 42 in Ross 
and Cobb broilers. These results reflected that association 
of day-old chick body weight with market weight is 
inconsistent in different studies and breeds. This might be 
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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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         KX657874 | Paramphistomum epiclitum | Bubalus bubalis | MTR

         JX678261 | P. epiclitum | Bos indicus | Ind

         KX657873 | Paramphistomum epiclitum | Capra hircus | MTR s

         KX657875 | Paramphistomum epiclitum | Capra hircus | MTR s

   KJ995525 | P. leydeni | Bos taurus | Arg

AB743577 | Explanatum explanatum | Bubalus bubalis | Jap

                 KY889140 | Explanatum explanatum | Bubalus bubalis | MTR

                                                      AB553695 | Fasciola gigantical | Bubalus bubalis | Egy

                                                      FN432335 | Haemonchus gigantical | Capra hircus | Italy
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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 

th
cases. 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 (Feathers tone,  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.

REFERENCES

Abbas, L.B., Hussein, B.M. and Walaa, F.O. (2020). Anatomical, 
histological and histochemical investigation of soft palate in cat. 
Indian J. Forensic Med. Toxicol. 14(3): 957-961.

Arthur, R.H., Pathmanathan, D. and Ruth, B.F. (1999). Morphological 
features of the minor salivary glands. Arch. Oral Biol. 44: 3-10.

Ayyangar, H.N.C. and Alur, K.R. (2007). Anatomy of ox with comparative 
notes on horse, dog and fowl. ICAR New Delhi. pp. 331-335.

Bevelander, G. (2000). Essentials of Histology. The CVV Mosby Company 
Saint Louis. pp. 148-169.

Bourne, G.H. (1993). An Introduction to the functional Histology J&A 
Churchill Limited 104 Gloucester place WI London. pp. 81-83.

Bradley, O.C. (2004). Topographical anatomy of the dog. The MC 
Millan Company New York. pp. 129-143.

rdCunningham, J.G. (2002). Textbook of Veterinary Physiology. (3  
Edn.), pp. 245-246. W.B. Saunders, Philadelphia.

Elewa, Y.H., Bareedy, M.H., Abudatta, A.A., Ichii, O., Otsuka, S., 
Kanazawa, T., Lee, S., Hashimoto, Y. and Kon, Y. (2010). 
Structural characteristics of goat (Capra hircus) parotid salivary 

(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. 

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.
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