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 Ruminant, major source of meat and milk for human 
consumption, whose digestive system has evolved in such 
a way that it provides an additional advantage of being 
non-competitive to human food chain.  Rumen microbial 
consortia play an important role in fibrous carbohydrate 
(cellulose and hemicelluloses) digestion, responsible for 
the conversion of ligno cellulosic feed into volatile fatty 
acids enabling the host to obtain energy for maintenance 
and productive purposes. During fermentation, gases 
predominantly carbon dioxide and methane are produced 
in the rumen, major contributors of global warming 
representing a loss of 2-12% of gross energy which can be 
used otherwise for productive purposes (Johnson and 
Johnson, 1995). The major challenge is  not only to 
provide supplement which reduces the methane 
production in animal but also should have an alternate sink 
to use hydrogen for better application by rumen 
fermenting bacteria to improve productivity. Several 
mitigation strategies have been explored, involving 
intervention at dietary composition, use of antibiotics and 
chemically synthesized feed additives (Beauchemin et al., 
2020) and genetic manipulation in rumen ecosystem 
leading to modulation of rumen fermentation pattern but 
with limited success (Wang et al., 2022). The use of such 
compounds being costly and complex in nature causing 
undesirable side effects in animals as well as in human 
beings led to limit their use as feed supplement. The plant 
secondary metabolites supplementation have been found 
effective in altering rumen metabolism, in reducing gas 
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and methane production, better than antibiotics (Olagaray 
and Bradford, 2019) associated with antimicrobial 
properties (Haque, 2018) without affecting the production 
potential of animals. More efficient feed conversion, 
improved animal production performance as well as 
reduced gas emissions having a better acceptance with 
regard to feed safety issues are important objectives for use 
of phytogenic substances in ruminant nutrition (Bhatt, 
2015). The present study aims to use an in vitro trial to 
assess some plant extracts with respect to change in 
fermentation pattern.

MATERIAL AND METHODS

Preparation of Plant extracts and artificial media

 All procedures used in this study were in accordance 
with the Institutional Animal Ethical Committee guidelines 
vide no V-11011(13)/7/2020-CPCSEA-DADF. In present 
study, Psidium guajava leaves were collected from LUVAS 
campus and dried in shade. Emblica officinalis fruit was 
purchased from local market of Hisar and dried. Citrus 
fruit peel were collected from local vendor and dried in 
shade. The shed dried leaves or fruit of plant were ground 
in grinder and powder was made. Water and 70% ethanol 
were used as a solvent to prepare plant extracts by dissolving 
10 gram plant powder in respective solvent separately by 
incubating for 48 hours in shaking incubator at 37º C and 
filtered using Whatman no 1 filter paper. The filtrate 
extracts were dried and reconstituted at the desired 
concentration then sealed and stored in 20 ml sterilized 
culture tubes in refrigerator at 2-8º C (Sirohi et al., 2009). 
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Artificial media (Buffer solution, micro mineral solution, 
macro mineral solution and resazurine solution) were 
freshly prepared and mixed properly in woulff flask on the 
day of incubation (Menke and Steingass, 1988). 
Thereafter, the whole flask was screw capped and only a 
hole to pass needle for continuous supply of CO  was 2

allowed. The solution was then kept for cooling up to 39º C. 
During the process of media preparation, the solution 
becomes blue to pink, then colorless, indicating anaerobic 
condition. A weighed amount of 5 gm of feed in ratio of 
60% wheat straw and 40% concentrate mixed, ground and 
was used as supplement in vaccine vial of 100 ml capacity. 
Rumen liquor sample was collected from two fistulated 
animals from 6-7 different site of rumen in a thermo-flask 
and immediately transferred to lab under anaerobic 
conditions. 10 ml of SRL was mixed with 20 ml of media to 
make final concentration (2:1) (Buffer: SRL) to be used as 
artificial media for in vitro trial.

In-vitro incubation

 The vial with feed was flooded with CO  for 2-3 2

minutes in order to make anaerobic conditionand then 30 
ml media was added. All this process was under 
continuous flow of CO . The vial without any extract acted 2

as control and treatment vials were supplemented with 
plant extracts at different concentrations, T1 (0.2 ml), T2 
(0.5 ml), T3 (1 ml), T4 (2 ml) /30 ml of incubation media in 
triplicates. They were then capped by rubber cap and 
sealed with aluminum cap in order to make it air tight. A 
layer of wax was also imprinted making it impermeable to 
air completely. Both control and treatments vials were 
incubated at 39º C. Separate vials were removed after 6 and 
24 hours of incubation and ammonia- nitrogen by Conway 
(1962), total volatile fatty acids by Markham (1942) and 
total nitrogen by Micro-kjeldahl method (AOAC, 2005) 
were measured in the samples. Total gas production was 
measured by displacement of piston of syringe (Menke 
and Steingass, 1988) after 6 and 24 hours of incubation. 
Statistical analysis was done by one way ANOVA using 
SPSS (version 17).

RESULTS AND DISCUSSION

 Analysis of chemical composition of feed used as 
substrates during in vitro trial has been given in Table 1.

In vitro rumen fermentation studies

 The results of in vitro fermentation parameters by 
supplementing Emblica officinalis extract (Aq) @ control 
(0.0 ml), T1 (0.2 ml), T2 (0.5 ml), T3 (1 ml), T4 (2 ml) 
(Table 2) revealed a significant (p<0.05) increment in total 
gas production (ml) in T1, T4 groups as compared to 
control at 24 hr post incubation. A significant decrease in 
gas (ml) was observed in T2 and T3 groups as compared to 

control at 24 hour. A significant (p<0.05) decrease in pH 
for T1, T2, T3 and T4 groups were observed as compared 
to control at 24 hour post incubation. Total nitrogen 
(mg/dl) concentration increased significantly (p<0.05) in 
all treatment groups as compared to control at 6 hour time 
period and non significantly at 24 hour time period. TVFA 
(meq/l) concentration increased in all treatment groups as 
compared to control although non significantly at 6 and 24 
hour post incubation. The results (Table 3) revealed a 
significant (p<0.05) decrease in total gas production (ml) 
in T2 @ 0.5 ml (45.0±7.03) and T3 (1.0 ml) (95.0±7.07) 
groups at 24 hour. A non significant difference in total 
nitrogen and ammonia nitrogen concentration was 
observed in all treatment groups as compared to control at 
different time interval. TVFA concentration increased in 
T3 and T4 groups but non significantly.

 The results (Table 4) revealed a significant decrease 
in temperature in T1 (31.85±0.45) and T4 (32.2 ± 0.4) 
groups as compared to control (33.45±0.15) at 6 hour post 
incubation. Gas production was decreased significantly in 
T2 and T3 groups as compared to control group at 24 hour. 
Ammonia nitrogen concentration (mg/dl) increased 
significantly in all treatment groups at 24 hour, whereas it 
decreased significantly in T2 and T3 groups at 6 hour post 
incubation.

 In the last few decades the plant secondary 
metabolites have gained interest in animal nutrition due to 
their beneficial effect as defensive mechanism against 
parasites, modifier of rumen fermentation, and playing a 
role in gas and methane synthesis reduction (Ku-Vera et 
al., 2020). The results reported by Yejun et al. (2019) as 
Lonicera japonica extract supplementation at 5% level 
serve as a ruminal fermentation modifier observing a 
decrease in ammonia nitrogen in their in vitro 
experimentation. The results in table 5 (Psidium guajava, 
EE) revealed a non significant difference in temperature, 
pH, total nitrogen and TVFA concentration between 
treatment groups at different hours post incubation. A 
significant decrease in gas production (ml) was observed 
in T2 and T3 groups as compared to control at 24 hour 
which might be due to presence of polyphenolic 

Table 1. Chemical composition of concentrate mixture

Chemical composition (%)

(Crude Protein) CP 17.58

(Crude Fiber) CF 9.42

(Ether Extract) EE 3.16

Total ash 7.37

Moisture content 7.6

Dry matter 92.4

NFE (%) 62.47
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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 
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

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

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

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

SUMMARY

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

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

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

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

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

Fig. 2. Photograph showing surgical excision of round mass

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

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

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

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

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

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

RESULTS AND DISCUSSION

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

ABSTRACT

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

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

1
PRATEEK RAO, SIMRAN KAUR * and AMANDEEP SINGH

1
Department 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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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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 Ruminant, major source of meat and milk for human 
consumption, whose digestive system has evolved in such 
a way that it provides an additional advantage of being 
non-competitive to human food chain.  Rumen microbial 
consortia play an important role in fibrous carbohydrate 
(cellulose and hemicelluloses) digestion, responsible for 
the conversion of ligno cellulosic feed into volatile fatty 
acids enabling the host to obtain energy for maintenance 
and productive purposes. During fermentation, gases 
predominantly carbon dioxide and methane are produced 
in the rumen, major contributors of global warming 
representing a loss of 2-12% of gross energy which can be 
used otherwise for productive purposes (Johnson and 
Johnson, 1995). The major challenge is  not only to 
provide supplement which reduces the methane 
production in animal but also should have an alternate sink 
to use hydrogen for better application by rumen 
fermenting bacteria to improve productivity. Several 
mitigation strategies have been explored, involving 
intervention at dietary composition, use of antibiotics and 
chemically synthesized feed additives (Beauchemin et al., 
2020) and genetic manipulation in rumen ecosystem 
leading to modulation of rumen fermentation pattern but 
with limited success (Wang et al., 2022). The use of such 
compounds being costly and complex in nature causing 
undesirable side effects in animals as well as in human 
beings led to limit their use as feed supplement. The plant 
secondary metabolites supplementation have been found 
effective in altering rumen metabolism, in reducing gas 
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and methane production, better than antibiotics (Olagaray 
and Bradford, 2019) associated with antimicrobial 
properties (Haque, 2018) without affecting the production 
potential of animals. More efficient feed conversion, 
improved animal production performance as well as 
reduced gas emissions having a better acceptance with 
regard to feed safety issues are important objectives for use 
of phytogenic substances in ruminant nutrition (Bhatt, 
2015). The present study aims to use an in vitro trial to 
assess some plant extracts with respect to change in 
fermentation pattern.

MATERIAL AND METHODS

Preparation of Plant extracts and artificial media

 All procedures used in this study were in accordance 
with the Institutional Animal Ethical Committee guidelines 
vide no V-11011(13)/7/2020-CPCSEA-DADF. In present 
study, Psidium guajava leaves were collected from LUVAS 
campus and dried in shade. Emblica officinalis fruit was 
purchased from local market of Hisar and dried. Citrus 
fruit peel were collected from local vendor and dried in 
shade. The shed dried leaves or fruit of plant were ground 
in grinder and powder was made. Water and 70% ethanol 
were used as a solvent to prepare plant extracts by dissolving 
10 gram plant powder in respective solvent separately by 
incubating for 48 hours in shaking incubator at 37º C and 
filtered using Whatman no 1 filter paper. The filtrate 
extracts were dried and reconstituted at the desired 
concentration then sealed and stored in 20 ml sterilized 
culture tubes in refrigerator at 2-8º C (Sirohi et al., 2009). 
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Artificial media (Buffer solution, micro mineral solution, 
macro mineral solution and resazurine solution) were 
freshly prepared and mixed properly in woulff flask on the 
day of incubation (Menke and Steingass, 1988). 
Thereafter, the whole flask was screw capped and only a 
hole to pass needle for continuous supply of CO  was 2

allowed. The solution was then kept for cooling up to 39º C. 
During the process of media preparation, the solution 
becomes blue to pink, then colorless, indicating anaerobic 
condition. A weighed amount of 5 gm of feed in ratio of 
60% wheat straw and 40% concentrate mixed, ground and 
was used as supplement in vaccine vial of 100 ml capacity. 
Rumen liquor sample was collected from two fistulated 
animals from 6-7 different site of rumen in a thermo-flask 
and immediately transferred to lab under anaerobic 
conditions. 10 ml of SRL was mixed with 20 ml of media to 
make final concentration (2:1) (Buffer: SRL) to be used as 
artificial media for in vitro trial.

In-vitro incubation

 The vial with feed was flooded with CO  for 2-3 2

minutes in order to make anaerobic conditionand then 30 
ml media was added. All this process was under 
continuous flow of CO . The vial without any extract acted 2

as control and treatment vials were supplemented with 
plant extracts at different concentrations, T1 (0.2 ml), T2 
(0.5 ml), T3 (1 ml), T4 (2 ml) /30 ml of incubation media in 
triplicates. They were then capped by rubber cap and 
sealed with aluminum cap in order to make it air tight. A 
layer of wax was also imprinted making it impermeable to 
air completely. Both control and treatments vials were 
incubated at 39º C. Separate vials were removed after 6 and 
24 hours of incubation and ammonia- nitrogen by Conway 
(1962), total volatile fatty acids by Markham (1942) and 
total nitrogen by Micro-kjeldahl method (AOAC, 2005) 
were measured in the samples. Total gas production was 
measured by displacement of piston of syringe (Menke 
and Steingass, 1988) after 6 and 24 hours of incubation. 
Statistical analysis was done by one way ANOVA using 
SPSS (version 17).

RESULTS AND DISCUSSION

 Analysis of chemical composition of feed used as 
substrates during in vitro trial has been given in Table 1.

In vitro rumen fermentation studies

 The results of in vitro fermentation parameters by 
supplementing Emblica officinalis extract (Aq) @ control 
(0.0 ml), T1 (0.2 ml), T2 (0.5 ml), T3 (1 ml), T4 (2 ml) 
(Table 2) revealed a significant (p<0.05) increment in total 
gas production (ml) in T1, T4 groups as compared to 
control at 24 hr post incubation. A significant decrease in 
gas (ml) was observed in T2 and T3 groups as compared to 

control at 24 hour. A significant (p<0.05) decrease in pH 
for T1, T2, T3 and T4 groups were observed as compared 
to control at 24 hour post incubation. Total nitrogen 
(mg/dl) concentration increased significantly (p<0.05) in 
all treatment groups as compared to control at 6 hour time 
period and non significantly at 24 hour time period. TVFA 
(meq/l) concentration increased in all treatment groups as 
compared to control although non significantly at 6 and 24 
hour post incubation. The results (Table 3) revealed a 
significant (p<0.05) decrease in total gas production (ml) 
in T2 @ 0.5 ml (45.0±7.03) and T3 (1.0 ml) (95.0±7.07) 
groups at 24 hour. A non significant difference in total 
nitrogen and ammonia nitrogen concentration was 
observed in all treatment groups as compared to control at 
different time interval. TVFA concentration increased in 
T3 and T4 groups but non significantly.

 The results (Table 4) revealed a significant decrease 
in temperature in T1 (31.85±0.45) and T4 (32.2 ± 0.4) 
groups as compared to control (33.45±0.15) at 6 hour post 
incubation. Gas production was decreased significantly in 
T2 and T3 groups as compared to control group at 24 hour. 
Ammonia nitrogen concentration (mg/dl) increased 
significantly in all treatment groups at 24 hour, whereas it 
decreased significantly in T2 and T3 groups at 6 hour post 
incubation.

 In the last few decades the plant secondary 
metabolites have gained interest in animal nutrition due to 
their beneficial effect as defensive mechanism against 
parasites, modifier of rumen fermentation, and playing a 
role in gas and methane synthesis reduction (Ku-Vera et 
al., 2020). The results reported by Yejun et al. (2019) as 
Lonicera japonica extract supplementation at 5% level 
serve as a ruminal fermentation modifier observing a 
decrease in ammonia nitrogen in their in vitro 
experimentation. The results in table 5 (Psidium guajava, 
EE) revealed a non significant difference in temperature, 
pH, total nitrogen and TVFA concentration between 
treatment groups at different hours post incubation. A 
significant decrease in gas production (ml) was observed 
in T2 and T3 groups as compared to control at 24 hour 
which might be due to presence of polyphenolic 

Table 1. Chemical composition of concentrate mixture

Chemical composition (%)

(Crude Protein) CP 17.58

(Crude Fiber) CF 9.42

(Ether Extract) EE 3.16

Total ash 7.37

Moisture content 7.6

Dry matter 92.4

NFE (%) 62.47
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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 
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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.

REFERENCES

Al-Ani, F.K. and Vestweber, J. (2004). Parasitic diseases. In: Camel 

management and diseases. Al-Ani, F.K. (Edt.). Al-Sharq 
printing press, Jordan, pp. 419–444.

Chagas, A.C.S., Barros, L.D., Cotinguiba, F., Furlan, M., Giglioti, R., 
Oliveira, M.C.S. and Bizzo, H.R. (2012). In-vitro efficacy of 
plant extracts and synthesized substances on Rhipicephalus 
(Boophilus) microplus (Acari: Ixodidae). Parasitol. Res. 
110(1): 295-303.

Chen, Z., Van Mol, W., Vanhecke, M., Duchateau, L. a

SUMMARY

 The study was carried out to

Haryana Vet. (December, 2022) 61(2), 284-285

*Corresponding author: rashugoswami0911@gmail.com

How to cite: Goswtle. Haryana Vet. 62(1): 2-2.

HV-62-22 final for print

150

 Perianal region of the dog is frequently affected with 
three types of glandular tumours; apocrine gland tumour of 
anal sacs, circumanal, perianal or hepatoid tumours and 
anal gland tumours. The incidence of perianal adenoma is 
about 9-18% of all skin tumors and accounts for the third 
most prevalent tumour in male dogs (Bray, 2011).  The 
most commonly affected breeds are Cocker Spaniel, 
Pekingese, Beagle, Siberian husky, Bulldog and Samoyed 
(Turek and Withrow, 2007). There can be reduction in re-
occurence up to 95% of adenomas and hyperplasia cases 
after castration at the time of surgical excision (Brodzki et 
al., 2021). The present study reports the occurrence of 
perianal adenoma in intact Rottweiler and non-descript 
dog and their surgical management.

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

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

SUMMARY

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

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

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

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

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

Fig. 2. Photograph showing surgical excision of round mass

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

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

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

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

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

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

RESULTS AND DISCUSSION

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

ABSTRACT

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

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

1
PRATEEK RAO, SIMRAN KAUR * and AMANDEEP SINGH

1
Department 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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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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Litchi chinesis, Terminalis chebula, Syzygium cumini 
resulted in less gas and methane production during in vitro 
incubation so can be a good source for supplementing in 
the animal diet.

 The results presented in table 6 citrus fruit peel 
extract (aqueous) revealed a significant (p<0.05) decrease 
in pH in all treatment groups as compared to control at 24 
hour time period. Gas production decreased although non 
significantly in all treatment groups as compared to control 
at 24 hour except T4 (2.0 ml). A non significant difference 
was observed in TVFA concentration and total nitrogen 
concentration at different time interval among all groups. 

compounds in guava leaves capable to interfere in specific 
microbial adhesion to feed particle resulting in inhibiting 
ruminal fermentation.  Al-Sagheer et al. (2018) reported 
effect of supplementing guava leaves on in vitro rumen 
fermentation parameters having a detrimental effect on 
protozoa number, as methanogenic archaea are symbiotically 
associated to rumen protozoa. Pal et al. (2015) studied a 
range of tree leaves containing different concentrations of 
condensed tannins, demonstrating the strong relationship 
between tannin content in leaves and methane mitigation 
under in vitro conditions. Baruah et al. (2018) also concluded 
in his study that supplementation of phyto sources like 

29

Ammonia nitrogen decreased significantly (p<0.05) in T1 
(0.2 ml) as compared to control at 24 hour while non 
significantly in T2 (0.5 ml), T4 (2.0 ml) groups at 24 hour 
as compared to control. 

 The results presented in table 7 revealed a significant 
(p<0.05) decrease in pH in all treatment groups as 
compared to control at 6 hour and 24 hour post incubation.  
A non significant difference was observed in gas 
production, TVFA concentration and total nitrogen 
concentration at different time interval among all groups. 
Ampapon and Wanapat (2019) reported that Rambutan 
fruit peel powder (RP) and Crude protein (CP) level 
supplementation during in vitro fermentation did not affect 

ruminal pH (6.5 to 6.8) (p > 0.05), while the ruminal 
ammonia nitrogen (NH3-N) was higher as CP level 
supplementation increased (p < 0.05). Increasing level of 
RP and CP remarkably increased (p < 0.05) propionic acid 
(C3) and total volatile fatty acid (TVFA), while acetic acid 
(C2) and the ratio of acetate/propionate (C2:C3) were not 
different among treatments (P > 0.05); however, a 
decreasing trend was observed in RP groups.

 The observations reported  by Patra et al. (2006) by 
using ethanol, methanol and water extract of E. officinalis 
seed pulp and A. indica (seed) in-vitro condition decreased 
total rumen volatile fatty acids, digestibility and decreased 
protozoa number. In the present study, a reduction in 

Table 3. In vitro rumen fermentation parametersat different concentrations of Emblica officinalis (EE) extract 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (º C) 6 hour 30.5±3.53 31.55±.07 32.20±.56 32.40±.14 33.70±.14 0.458

 24 hour    31.25±1.34 31.20±.28 32.15±.49 32.05±.07 32.200±.14 0.426

 Gas (ml) 6 hour 12.5±3.53 7.50±3.53 12.50±3.23 7.50±.07 10.00±00 0.665
a a b c a 24 hour 122.5  ±38.8 135.00  ±7.07 45.00  ±7.03 95.00  ±7.07 117.50  ±3.53 0.002

pH 6 hour 7.77±0.10 7.77±.03 7.70±.14 7.70±.00 7.45±.21 0.124

 24 hour 5.55±.07 5.55±.63 5.65±.07 5.75±.07 5.95±.07 0.510

Ammonia N (mg/dl) 6 hour 11.20±5.93 13.30±.98 14.00±1.97 16.80±3.95 10.60±11.03 0.839

 24 hour 20.30±.98 21.70±.98 22.40±1.97 19.10±2.96 19.60±1.0 0.346

Total Nitrogen (mg/dl) 6 hour 153.50±14.84 128.50±9.19 157.50±34.64 151.25±12.34 125.95±3.32 0.372

 24 hour 127.85±2.33 153.50±24.74 148.00±18.38 145.50±7.77 135.75±1.06 0.473

TVFA(meq/l) 6 hour 30.50±.70 27.00±1.41 28.00±8.48 29.00±1.41 27.00±1.41 0.879

 24 hour 61.75±4.59 64.50±13.44 57.00±4.24 78.50±9.19 67.50±.70 0.158

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)

Table 5. In vitro rumen fermentation parameters at different concentrations of Psidium guajava extract (EE) 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (º C) 6 hour 33.45 ± 0.15 32.25 ± 0.55 34 ± 0.50 33.5 ± 0.10 33.8 ± 0.70 0.211

 24 hour    27.4 ± 0.3 28.05 ± 0.95 28.5 ± 1.3 29.05± 0.75 28.85 ± 0.35 0.651

Gas (ml) 6 hour 22.5 ± 17.5 35 ± 15.0 37.5 ± 2.5 30 ± 2.0 46.0± 6.0 0.643

 24 hour 187.5 a ± 12.5 205 a ± 15.0 127.5b± 22.5 115 b ± 5.0 180 a± 10.0 0.001

pH 6 hour 7.3 ± 0.10 7.2 ± 0.10 7.35 ± 0.05 7.35 ± 0.05 7.45 ± 0.05 0.186

 24 hour 6.35 ± 0.15 6.45 ± 0.25 6.35 ± 0.05 6.45 ± 0.05 6.7 ± 0.01 0.434

Ammonia nitrogen(mg/dl) 6 hour 15.4 ± 0.20 13.5 ± 3.30 11.9 ± 0.70 14.1 ± 0.10 12.2 ± 0.40 0.534

 24 hour 25.2 ± 0.0 17.5 ± 7.70 14.1 ± 0.10 14.4 ± 1.60 21.7 ± 0.70 0.257

Total Nitrogen(mg/dl) 6 hour 116.2 ± 2.10 104 ± 19.90 138.3 ± 6.70 117.1 ± 2.10 105.7 ± 6.30 0.222

 24 hour 97.65 ± 28.35 118 ± 3.0 144.75± 15.25 107.15±1.05 112.8 ± 7.60 0.207

TVFA(meq/l) 6 hour 34.5 ± 3.50 35 ± 4.0 47.5 ± 2.50 40.5 ± 0.50 36.5 ± 1.50 0.082

 24 hour 65.25 ± 0.25 82.5 ± 14.5 75 ± 5.0 59 ± 4.0 60.25 ± 2.75 0.238

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)

Table 2. In vitro rumen fermentation parametersat different concentrations of Emblica officinalis (Aq) extract 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (º C) 6 hour 30.50±3.53 33.25±0.07 32.7±1.27 32.95±0.21 33.20±0.28 0.515

 24 hour    31.25±1.34 33.30±0.28 32.70±0.28 32.20±0.56 31.55±0.07 0.127

 Gas (ml) 6 hour 12.50±3.53 12.50±3.53 10.00±7.07 17.50±3.53 15.00±0.0 0.515
a b a a c 24 hour 122.50  ±18.09 257.50  ±3.53 105.0  ±7.07 101.50  ±10.6 185.00  ±7.07 0.003

pH 6 hour 7.77±0.10 7.75±0.07 7.75±0.07 7.50±0.0 7.75±0.07 0.302
a b c b b 24 hour 5.55  ±0.07 5.32  ±0.03 5.10  ±0.00 5.32  ±0.03 5.30  ±0.14 0.016

Ammonia N (mg/dl) 6 hour 11.20±5.94 11.15±0.07 11.85±0.91 12.30±0.14 14.10±0.14 0.090

 24 hour 20.30±0.98 18.75±1.20 20.80±0.84 16.10±2.96 21.00±1.97 0.160
a b b c bTotal Nitrogen(mg/dl) 6 hour 103.50  ±14.84 124.60  ±1.97 124.95  ±1.48 135.10  ±3.11 128.25  ±2.75 0.009

 24 hour 117.85±2.33 124.35±2.61 135.45±3.36 124.60±1.97 133.10±9.75 0.227

TVFA (meq/l) 6 hour 30.50±0.70 32.50±3.53 38.25±2.47 39.75±1.35 25.75±3.18 0.208

 24 hour 61.75±4.59 61.85±3.18 65.00±7.07 68.00±2.82 71.00±8.48 0.116

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)

Table 4. In vitro rumen fermentation parameters at different concentrations of Psidium guajava extract (Aq) 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

a b a a abTemp. (º C) 6 hour 33.45  ±0.15 31.85  ±0.45 33.05  ± 0.05 33.55  ± 0.15 32.2  ± 0.4 0.028

 24 hour    27.4 ± 0.3 26.3± 1.5 27.15 ± 0.75 28.45 ± 0.85 30.75 ± 1.05 0.123

Gas (ml) 6 hour 22.5 ± 17.5 27.5 ± 2.5 12.5 ± 2.5 7.5 ± 2.5 22.5 ± 2.5 0.478
bc b a b c 24 hour 187.5  ± 12.5 167.5  ± 12.5 85.00  ± 20.00 135  ± 15 220  ± 30 0.026

pH 6 hour 7.20 ± 0.10 7.15 ± 0.05 7.35 ± 0.05 7.25 ± 0.05 7.45 ± 0.05 0.095

 24 hour 6.35 ± 0.15 6.45 ± 0.15 6.55 ± 0.05 6.7 ± 0.00 6.75 ± 0.05 0.144
cd c d bAmmonia nitrogen (mg/dl) 6 hour 16.10  ± 0.70 15.1  ± 0.3 17.45  ± 0.75 13.8  ± 0.4 11 a ± 0.2 0.001
a b c dc d 24 hour 20.20  ± 0.00 29.40  ± 2.80 24.10  ± 0.30 25.8  ± 0.20 26.00  ±1.00 0.046

Total Nitrogen (mg/dl) 6 hour 101.2 ± 17.1 83.45 ± 12.45 82.00 ± 9.60 109.9 ± 0.7 91.35 ± 0.35 0.38

 24 hour 95.15 ± 25.85 102.2 ± 2.1 110.95± 1.05 119.45 ± 1.85 105.3± 7.35 0.694

TVFA (meq/l) 6 hour 34.5 ± 3.5 56.5 ± 11.5 44.00 ± 4.00 47.00 ± 8.00 45.00 ± 0.00 0.362

 24 hour 81.00 ± 16.00 97.5 ± 7.5 110.5 ± 10.5 88.5 ± 48.5 94.5 ± 4.5 0.486

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)
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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 

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

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

Fig. 2. Photograph showing surgical excision of round mass

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

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

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

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

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

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

RESULTS AND DISCUSSION

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

ABSTRACT

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

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

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

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

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

CONCLUSION

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

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

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

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

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

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

108

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

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

Ames, Iowa, USA.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Editors

RETRACTION OF ARTICLE



28

Litchi chinesis, Terminalis chebula, Syzygium cumini 
resulted in less gas and methane production during in vitro 
incubation so can be a good source for supplementing in 
the animal diet.

 The results presented in table 6 citrus fruit peel 
extract (aqueous) revealed a significant (p<0.05) decrease 
in pH in all treatment groups as compared to control at 24 
hour time period. Gas production decreased although non 
significantly in all treatment groups as compared to control 
at 24 hour except T4 (2.0 ml). A non significant difference 
was observed in TVFA concentration and total nitrogen 
concentration at different time interval among all groups. 

compounds in guava leaves capable to interfere in specific 
microbial adhesion to feed particle resulting in inhibiting 
ruminal fermentation.  Al-Sagheer et al. (2018) reported 
effect of supplementing guava leaves on in vitro rumen 
fermentation parameters having a detrimental effect on 
protozoa number, as methanogenic archaea are symbiotically 
associated to rumen protozoa. Pal et al. (2015) studied a 
range of tree leaves containing different concentrations of 
condensed tannins, demonstrating the strong relationship 
between tannin content in leaves and methane mitigation 
under in vitro conditions. Baruah et al. (2018) also concluded 
in his study that supplementation of phyto sources like 

29

Ammonia nitrogen decreased significantly (p<0.05) in T1 
(0.2 ml) as compared to control at 24 hour while non 
significantly in T2 (0.5 ml), T4 (2.0 ml) groups at 24 hour 
as compared to control. 

 The results presented in table 7 revealed a significant 
(p<0.05) decrease in pH in all treatment groups as 
compared to control at 6 hour and 24 hour post incubation.  
A non significant difference was observed in gas 
production, TVFA concentration and total nitrogen 
concentration at different time interval among all groups. 
Ampapon and Wanapat (2019) reported that Rambutan 
fruit peel powder (RP) and Crude protein (CP) level 
supplementation during in vitro fermentation did not affect 

ruminal pH (6.5 to 6.8) (p > 0.05), while the ruminal 
ammonia nitrogen (NH3-N) was higher as CP level 
supplementation increased (p < 0.05). Increasing level of 
RP and CP remarkably increased (p < 0.05) propionic acid 
(C3) and total volatile fatty acid (TVFA), while acetic acid 
(C2) and the ratio of acetate/propionate (C2:C3) were not 
different among treatments (P > 0.05); however, a 
decreasing trend was observed in RP groups.

 The observations reported  by Patra et al. (2006) by 
using ethanol, methanol and water extract of E. officinalis 
seed pulp and A. indica (seed) in-vitro condition decreased 
total rumen volatile fatty acids, digestibility and decreased 
protozoa number. In the present study, a reduction in 

Table 3. In vitro rumen fermentation parametersat different concentrations of Emblica officinalis (EE) extract 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (º C) 6 hour 30.5±3.53 31.55±.07 32.20±.56 32.40±.14 33.70±.14 0.458

 24 hour    31.25±1.34 31.20±.28 32.15±.49 32.05±.07 32.200±.14 0.426

 Gas (ml) 6 hour 12.5±3.53 7.50±3.53 12.50±3.23 7.50±.07 10.00±00 0.665
a a b c a 24 hour 122.5  ±38.8 135.00  ±7.07 45.00  ±7.03 95.00  ±7.07 117.50  ±3.53 0.002

pH 6 hour 7.77±0.10 7.77±.03 7.70±.14 7.70±.00 7.45±.21 0.124

 24 hour 5.55±.07 5.55±.63 5.65±.07 5.75±.07 5.95±.07 0.510

Ammonia N (mg/dl) 6 hour 11.20±5.93 13.30±.98 14.00±1.97 16.80±3.95 10.60±11.03 0.839

 24 hour 20.30±.98 21.70±.98 22.40±1.97 19.10±2.96 19.60±1.0 0.346

Total Nitrogen (mg/dl) 6 hour 153.50±14.84 128.50±9.19 157.50±34.64 151.25±12.34 125.95±3.32 0.372

 24 hour 127.85±2.33 153.50±24.74 148.00±18.38 145.50±7.77 135.75±1.06 0.473

TVFA(meq/l) 6 hour 30.50±.70 27.00±1.41 28.00±8.48 29.00±1.41 27.00±1.41 0.879

 24 hour 61.75±4.59 64.50±13.44 57.00±4.24 78.50±9.19 67.50±.70 0.158

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)

Table 5. In vitro rumen fermentation parameters at different concentrations of Psidium guajava extract (EE) 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (º C) 6 hour 33.45 ± 0.15 32.25 ± 0.55 34 ± 0.50 33.5 ± 0.10 33.8 ± 0.70 0.211

 24 hour    27.4 ± 0.3 28.05 ± 0.95 28.5 ± 1.3 29.05± 0.75 28.85 ± 0.35 0.651

Gas (ml) 6 hour 22.5 ± 17.5 35 ± 15.0 37.5 ± 2.5 30 ± 2.0 46.0± 6.0 0.643

 24 hour 187.5 a ± 12.5 205 a ± 15.0 127.5b± 22.5 115 b ± 5.0 180 a± 10.0 0.001

pH 6 hour 7.3 ± 0.10 7.2 ± 0.10 7.35 ± 0.05 7.35 ± 0.05 7.45 ± 0.05 0.186

 24 hour 6.35 ± 0.15 6.45 ± 0.25 6.35 ± 0.05 6.45 ± 0.05 6.7 ± 0.01 0.434

Ammonia nitrogen(mg/dl) 6 hour 15.4 ± 0.20 13.5 ± 3.30 11.9 ± 0.70 14.1 ± 0.10 12.2 ± 0.40 0.534

 24 hour 25.2 ± 0.0 17.5 ± 7.70 14.1 ± 0.10 14.4 ± 1.60 21.7 ± 0.70 0.257

Total Nitrogen(mg/dl) 6 hour 116.2 ± 2.10 104 ± 19.90 138.3 ± 6.70 117.1 ± 2.10 105.7 ± 6.30 0.222

 24 hour 97.65 ± 28.35 118 ± 3.0 144.75± 15.25 107.15±1.05 112.8 ± 7.60 0.207

TVFA(meq/l) 6 hour 34.5 ± 3.50 35 ± 4.0 47.5 ± 2.50 40.5 ± 0.50 36.5 ± 1.50 0.082

 24 hour 65.25 ± 0.25 82.5 ± 14.5 75 ± 5.0 59 ± 4.0 60.25 ± 2.75 0.238

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)

Table 2. In vitro rumen fermentation parametersat different concentrations of Emblica officinalis (Aq) extract 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (º C) 6 hour 30.50±3.53 33.25±0.07 32.7±1.27 32.95±0.21 33.20±0.28 0.515

 24 hour    31.25±1.34 33.30±0.28 32.70±0.28 32.20±0.56 31.55±0.07 0.127

 Gas (ml) 6 hour 12.50±3.53 12.50±3.53 10.00±7.07 17.50±3.53 15.00±0.0 0.515
a b a a c 24 hour 122.50  ±18.09 257.50  ±3.53 105.0  ±7.07 101.50  ±10.6 185.00  ±7.07 0.003

pH 6 hour 7.77±0.10 7.75±0.07 7.75±0.07 7.50±0.0 7.75±0.07 0.302
a b c b b 24 hour 5.55  ±0.07 5.32  ±0.03 5.10  ±0.00 5.32  ±0.03 5.30  ±0.14 0.016

Ammonia N (mg/dl) 6 hour 11.20±5.94 11.15±0.07 11.85±0.91 12.30±0.14 14.10±0.14 0.090

 24 hour 20.30±0.98 18.75±1.20 20.80±0.84 16.10±2.96 21.00±1.97 0.160
a b b c bTotal Nitrogen(mg/dl) 6 hour 103.50  ±14.84 124.60  ±1.97 124.95  ±1.48 135.10  ±3.11 128.25  ±2.75 0.009

 24 hour 117.85±2.33 124.35±2.61 135.45±3.36 124.60±1.97 133.10±9.75 0.227

TVFA (meq/l) 6 hour 30.50±0.70 32.50±3.53 38.25±2.47 39.75±1.35 25.75±3.18 0.208

 24 hour 61.75±4.59 61.85±3.18 65.00±7.07 68.00±2.82 71.00±8.48 0.116

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)

Table 4. In vitro rumen fermentation parameters at different concentrations of Psidium guajava extract (Aq) 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

a b a a abTemp. (º C) 6 hour 33.45  ±0.15 31.85  ±0.45 33.05  ± 0.05 33.55  ± 0.15 32.2  ± 0.4 0.028

 24 hour    27.4 ± 0.3 26.3± 1.5 27.15 ± 0.75 28.45 ± 0.85 30.75 ± 1.05 0.123

Gas (ml) 6 hour 22.5 ± 17.5 27.5 ± 2.5 12.5 ± 2.5 7.5 ± 2.5 22.5 ± 2.5 0.478
bc b a b c 24 hour 187.5  ± 12.5 167.5  ± 12.5 85.00  ± 20.00 135  ± 15 220  ± 30 0.026

pH 6 hour 7.20 ± 0.10 7.15 ± 0.05 7.35 ± 0.05 7.25 ± 0.05 7.45 ± 0.05 0.095

 24 hour 6.35 ± 0.15 6.45 ± 0.15 6.55 ± 0.05 6.7 ± 0.00 6.75 ± 0.05 0.144
cd c d bAmmonia nitrogen (mg/dl) 6 hour 16.10  ± 0.70 15.1  ± 0.3 17.45  ± 0.75 13.8  ± 0.4 11 a ± 0.2 0.001
a b c dc d 24 hour 20.20  ± 0.00 29.40  ± 2.80 24.10  ± 0.30 25.8  ± 0.20 26.00  ±1.00 0.046

Total Nitrogen (mg/dl) 6 hour 101.2 ± 17.1 83.45 ± 12.45 82.00 ± 9.60 109.9 ± 0.7 91.35 ± 0.35 0.38

 24 hour 95.15 ± 25.85 102.2 ± 2.1 110.95± 1.05 119.45 ± 1.85 105.3± 7.35 0.694

TVFA (meq/l) 6 hour 34.5 ± 3.5 56.5 ± 11.5 44.00 ± 4.00 47.00 ± 8.00 45.00 ± 0.00 0.362

 24 hour 81.00 ± 16.00 97.5 ± 7.5 110.5 ± 10.5 88.5 ± 48.5 94.5 ± 4.5 0.486

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

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

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

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

SUMMARY

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

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

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

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

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

Fig. 2. Photograph showing surgical excision of round mass

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

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

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

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

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

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

RESULTS AND DISCUSSION

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

ABSTRACT

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

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

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

surface of body of tongue and vicinity of the circumvallate 
papillae. The palatine glands were absent in ridged portion 
of hard palate and present at the oropharyngeal region of 
the soft palate.
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(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 
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base of the organ and found along its margin extending up 
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circumvallate papillae. The presence of lingual glands 
were reported histologically by Prakash and Rao (2000) in 
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Javad et al. (2016) in the Persian squirrel and Kuru et al. 
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reduce protein degradation and it favors protein synthesis 
and microbial biomass synthesis and both processes result 
in reduced hydrogen availability to methanogens (Al-
Sagheer et al., 2018).

CONCLUSION

 In the present study, E. officinalis (Aq) extract @ 0.5 
and 1.0 ml supplementation, P. guajava aqueous extract 
supplementation @ 0.5 and 1.0 ml can affect rumen 
fermentation as indicated by decreased gas production 
significantly and increasing trend on volatile fatty acids 
production has been observed although but non significantly. 
These can be explored for further confirmatory studies on 
rumen fermentation parameters and bacterial profile.
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Table 6. In vitro rumen fermentation parameters at different concentrations of citrus fruit peel extract (Aq) 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (ºC) 6 hour 33.45 ± 0.15 30.5 ± 1.6 31.15 ±0.75 32.2 ± 0.4 32.9 ± 0.3 0.208

 24 hour    27.4 b ± 0.30 30.75a ± 0.55 29.7 b ± 0.40 30.9 a ± 0.40 30.0 a ± 0.20 0.007

Gas (ml) 6 hour 22.5 ± 17.50 31.5 ± 3.50 42.5 ± 2.50 67.5 ± 7.50 50 ± 30 0.423

 24 hour 187.5 ± 12.5 130 ± 30.0 112.5 ±37.5 165 ± 35 187.5±12.5 0.328

pH 6 hour 7.2 ± 0.10 6.9 ± 0.30 7 ± 0.10 7.15 ±0.15 7.15 ±0.15 0.734

 24 hour 6.35b ± 0.15 5.9 a ± 0.10 5.95 a ± 0.05 5.75 c± 0.05 6.05 a±0.05 0.035

Ammonia nitrogen (mg/dl) 6 hour 16.1 ± 0.70 14.7 ± 0.70 13.3 ± 0.70 14.7 ± 2.10 15.4 ± 1.40 0.631

 24 hour 25.2 b ± 0.20 19.6a ± 1.40 23.1b ± 0.70 27.3 c ± 0.70 25.9 b ±2.10 0.037

Total Nitrogen (mg/dl) 6 hour 101.2 ± 17.10 63.7 ± 1.40 47.95±24.15 102.55±3.15 85.25±8.55 0.132

 24 hour 95.15 ± 25.85 84 ± 7.70 84.35±22.05 89.6 ±18.9 97.85 ± 25.75 0.983

TVFA (meq/l) 6 hour 36.5 ± 5.50 38.25 ± 1.25 37.75 ±1.75 39.5 ± 1.50 37.0 ± 4.10 0.473

 24 hour 81 ± 16.0 83.5 ± 6.0 88.75 ± 1.25 90.75 ±1.25 99 ± 1.5 0.126

a, b, c; Mean values bearing different superscript within a row varies significantly (p<0.05)

Table 7. In vitro rumen fermentation parameters at different concentrations of citrus fruit peel extract (EE) 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (ºC) 6 hour 33.45 ± 0.15 33.85 ± 0.25 32.95 ± 1.25 32.25 ±1.05 34.35 ± 0.25 0.424

 24 hour    27.40 b ± 0.30 33.20 a ± 0.40 33.60 a ± 1.50 33.90 a ± 1.60 34.55 a ± 0.25 0.02

Gas (ml) 6 hour 22.5 ± 17.50 47.50 ± 27.50 57.50 ± 22.50 62.50 ± 27.50 65.00 ± 25.0 0.735

 24 hour 187.5 ± 12.50 95.00 ± 15.0 97.50 ± 72.5 152.5 ±32.5 87.50 ± 22.5 0.371

pH 6 hour 7.2 b ± 0.1 6.00a ± 0.1 5.85 a ± 0.05 6.10 a ±0 .10 6.10 a± 0.20 0.008

 24 hour 6.35 b ± 0.15 5.20 c ± 0.10 5.10 c ± 0.20 5.50 a ± 0.20 5.28 a ± 0.08 0.011

Ammonia nitrogen(mg/dl) 6 hour 16.1 ± 0.70 15.40 ± 1.40 12.00 ± 0.60 16.10 ± 0.70 11.90 ± 2.10 0.127

 24 hour 25.20 ± 0.0 23.35 ± 1.85 28.00 ± 2.80 28.90 ± 3.30 28.70 ± 2.10 0.439

Total Nitrogen(mg/dl) 6 hour 101.20 ± 17.1 67.20 ± 7.7 72.95 ± 10.65 72.80 ± 11.9 64.65 ± 8.65 0.311

 24 hour 95.15 ± 25.85 80.85 ±12.95 84.70 ± 15.4 85.00 ± 14.3 75.25 ± 7.35 0.928

TVFA(meq/l) 6 hour 31.25 ± 0.25 34.50 ± 1.50 30.75 ± 1.25 26.50 ± 1.50 32.75 ± 2.75 0.114

 24 hour 81.0 ± 16.0 89.25 ± 0.75 99.50 ± 4.50 99.25 ± 10.75 89.00 ± 5.0 0.606

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)

ammonia nitrogen concentration in samples treated with E. 
officinalis extract has been observed which may suggest 
the reduced proteolysis in the rumen and giving an 
alternative pathway as bypass protein that will be utilized 
by animals. Kim et al. (2013) studied the effect of plant 
extracts on in vitro rumen fermentation parameters. They 
observed a significant reduction in gas production in 
samples supplemented with pine needles and ginkgo 
leaves extracts supporting our studies by supplementing 
different plant extracts. Madan et al. (2019) conducted in 
vitro studies to assess the rumen fermentation parameters 
by supplementing different plant extracts and the results 

indicated a positive effect on volatile fatty acids 
production and other fermentation parameters. Sallam et 
al. (2009) investigated fermentation parameters by in vitro 
technique and the plant extracts were Thymes capitus (T 
0.5, T 1.0 and T 1.5), Fennel extract (F0.5, F1.0 and F1.5) 
and Gingiber officinale (G 0.5, G 1.0 and G 1.5) per 75 ml 
buffered rumen fluid. An increased gas production was 
observed in T 1.5 by 11.7% and decreased in G 1.5 treatment 
by 4.6%. Ammonia-N concentration significantly decreased 
by black seed and fennel extract while increased in case of 
Thymes capitus @ 0.5 and 1.0 ml, Zingiber officinale @ 
1.0 ml and 1.5 ml supplementation. Saponin is able to 

Corresponding author: vetsirohi@rediffmail.com

trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

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

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

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

SUMMARY

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

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

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

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

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

Fig. 2. Photograph showing surgical excision of round mass

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

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

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

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

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

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

RESULTS AND DISCUSSION

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

ABSTRACT

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

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

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

surface of body of tongue and vicinity of the circumvallate 
papillae. The palatine glands were absent in ridged portion 
of hard palate and present at the oropharyngeal region of 
the soft palate.
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(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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reduce protein degradation and it favors protein synthesis 
and microbial biomass synthesis and both processes result 
in reduced hydrogen availability to methanogens (Al-
Sagheer et al., 2018).

CONCLUSION

 In the present study, E. officinalis (Aq) extract @ 0.5 
and 1.0 ml supplementation, P. guajava aqueous extract 
supplementation @ 0.5 and 1.0 ml can affect rumen 
fermentation as indicated by decreased gas production 
significantly and increasing trend on volatile fatty acids 
production has been observed although but non significantly. 
These can be explored for further confirmatory studies on 
rumen fermentation parameters and bacterial profile.
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Table 6. In vitro rumen fermentation parameters at different concentrations of citrus fruit peel extract (Aq) 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (ºC) 6 hour 33.45 ± 0.15 30.5 ± 1.6 31.15 ±0.75 32.2 ± 0.4 32.9 ± 0.3 0.208

 24 hour    27.4 b ± 0.30 30.75a ± 0.55 29.7 b ± 0.40 30.9 a ± 0.40 30.0 a ± 0.20 0.007

Gas (ml) 6 hour 22.5 ± 17.50 31.5 ± 3.50 42.5 ± 2.50 67.5 ± 7.50 50 ± 30 0.423

 24 hour 187.5 ± 12.5 130 ± 30.0 112.5 ±37.5 165 ± 35 187.5±12.5 0.328

pH 6 hour 7.2 ± 0.10 6.9 ± 0.30 7 ± 0.10 7.15 ±0.15 7.15 ±0.15 0.734

 24 hour 6.35b ± 0.15 5.9 a ± 0.10 5.95 a ± 0.05 5.75 c± 0.05 6.05 a±0.05 0.035

Ammonia nitrogen (mg/dl) 6 hour 16.1 ± 0.70 14.7 ± 0.70 13.3 ± 0.70 14.7 ± 2.10 15.4 ± 1.40 0.631

 24 hour 25.2 b ± 0.20 19.6a ± 1.40 23.1b ± 0.70 27.3 c ± 0.70 25.9 b ±2.10 0.037

Total Nitrogen (mg/dl) 6 hour 101.2 ± 17.10 63.7 ± 1.40 47.95±24.15 102.55±3.15 85.25±8.55 0.132

 24 hour 95.15 ± 25.85 84 ± 7.70 84.35±22.05 89.6 ±18.9 97.85 ± 25.75 0.983

TVFA (meq/l) 6 hour 36.5 ± 5.50 38.25 ± 1.25 37.75 ±1.75 39.5 ± 1.50 37.0 ± 4.10 0.473

 24 hour 81 ± 16.0 83.5 ± 6.0 88.75 ± 1.25 90.75 ±1.25 99 ± 1.5 0.126

a, b, c; Mean values bearing different superscript within a row varies significantly (p<0.05)

Table 7. In vitro rumen fermentation parameters at different concentrations of citrus fruit peel extract (EE) 
supplementation

Parameters Time Control T1 T2 T3 T4 P Value
 (hour)

Temp. (ºC) 6 hour 33.45 ± 0.15 33.85 ± 0.25 32.95 ± 1.25 32.25 ±1.05 34.35 ± 0.25 0.424

 24 hour    27.40 b ± 0.30 33.20 a ± 0.40 33.60 a ± 1.50 33.90 a ± 1.60 34.55 a ± 0.25 0.02

Gas (ml) 6 hour 22.5 ± 17.50 47.50 ± 27.50 57.50 ± 22.50 62.50 ± 27.50 65.00 ± 25.0 0.735

 24 hour 187.5 ± 12.50 95.00 ± 15.0 97.50 ± 72.5 152.5 ±32.5 87.50 ± 22.5 0.371

pH 6 hour 7.2 b ± 0.1 6.00a ± 0.1 5.85 a ± 0.05 6.10 a ±0 .10 6.10 a± 0.20 0.008

 24 hour 6.35 b ± 0.15 5.20 c ± 0.10 5.10 c ± 0.20 5.50 a ± 0.20 5.28 a ± 0.08 0.011

Ammonia nitrogen(mg/dl) 6 hour 16.1 ± 0.70 15.40 ± 1.40 12.00 ± 0.60 16.10 ± 0.70 11.90 ± 2.10 0.127

 24 hour 25.20 ± 0.0 23.35 ± 1.85 28.00 ± 2.80 28.90 ± 3.30 28.70 ± 2.10 0.439

Total Nitrogen(mg/dl) 6 hour 101.20 ± 17.1 67.20 ± 7.7 72.95 ± 10.65 72.80 ± 11.9 64.65 ± 8.65 0.311

 24 hour 95.15 ± 25.85 80.85 ±12.95 84.70 ± 15.4 85.00 ± 14.3 75.25 ± 7.35 0.928

TVFA(meq/l) 6 hour 31.25 ± 0.25 34.50 ± 1.50 30.75 ± 1.25 26.50 ± 1.50 32.75 ± 2.75 0.114

 24 hour 81.0 ± 16.0 89.25 ± 0.75 99.50 ± 4.50 99.25 ± 10.75 89.00 ± 5.0 0.606

a,b,c; Mean values bearing different superscript within a row varies significantly (p<0.05)

ammonia nitrogen concentration in samples treated with E. 
officinalis extract has been observed which may suggest 
the reduced proteolysis in the rumen and giving an 
alternative pathway as bypass protein that will be utilized 
by animals. Kim et al. (2013) studied the effect of plant 
extracts on in vitro rumen fermentation parameters. They 
observed a significant reduction in gas production in 
samples supplemented with pine needles and ginkgo 
leaves extracts supporting our studies by supplementing 
different plant extracts. Madan et al. (2019) conducted in 
vitro studies to assess the rumen fermentation parameters 
by supplementing different plant extracts and the results 

indicated a positive effect on volatile fatty acids 
production and other fermentation parameters. Sallam et 
al. (2009) investigated fermentation parameters by in vitro 
technique and the plant extracts were Thymes capitus (T 
0.5, T 1.0 and T 1.5), Fennel extract (F0.5, F1.0 and F1.5) 
and Gingiber officinale (G 0.5, G 1.0 and G 1.5) per 75 ml 
buffered rumen fluid. An increased gas production was 
observed in T 1.5 by 11.7% and decreased in G 1.5 treatment 
by 4.6%. Ammonia-N concentration significantly decreased 
by black seed and fennel extract while increased in case of 
Thymes capitus @ 0.5 and 1.0 ml, Zingiber officinale @ 
1.0 ml and 1.5 ml supplementation. Saponin is able to 
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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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          JQ688410 | F. elongatus | Bos indicus | Ind

          GU133061 | F. elongatus | Capra hircus | Ind

       AB817059 | Calicophoron microbothrium | Bos taurus | Egy

         KX274233 | P. cervi | Cervus elaphus | Croa

         KP341659 | P. cervi | Bos grunniens | Chi

       MN535799 | Gastrothylax crumenifer | Capra hircus | MTR s

         KF564870 | P. epiclitum | Bubalus bubalis | Ind

         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 

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

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

HV-134-23_finalized for press
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Fig. 1. Photograph showing small (A) and large (B) round growth/mass in perianal region

Fig. 2. Photograph showing surgical excision of round mass

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

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

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

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

topographic anatomy of minor salivary glands of pig.

MATERIALS AND METHODS

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

RESULTS AND DISCUSSION

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

ABSTRACT

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

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

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

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

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

CONCLUSION

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

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

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

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

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

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