
40

assay. A qPCR assay is a rapid method that can be used to 
detect Leptospira in clinical samples like whole blood, 
sera and urine (Stoddard et al., 2009) and also facilitates 
the real time detection of amplified fragments and 
therefore it does not need end-point detection, which is 
comparatively less precise and time consuming too. 
However this assay is less specific in comparison with 
TaqMan probe assays as all double-stranded DNAs 
formed during the PCR reaction such as nonspecific PCR 
products and primer-dimers are detected with the SYBR 
green dye, whereas only sequence-specific amplification 
is measured with a TaqMan probe (Valasekand Repa, 
2005).

CONCLUSION

 The present study described the development of a 
reliable and highly sensitive real time PCR assay for 
detection and quantification of pathogenic leptospires 
using LipL 32 gene specific primers from urine samples 
and these may be applicable for diagnostic or screening 
approach.
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 General anaesthesia is required in canines almost for 
all surgical procedures. Inhalation anaesthesia requires 
specific equipment and may only be possible under 
hospital conditions. It is rarely feasible for the use in the 
field. The adverse effects of atmospheric pollution and 
low-level personnel exposure to volatile anaesthetics must 
also be considered. A lot of new anaesthetic and analgesic 
medications are available, however none of them meet the 
criteria for the perfect anaesthetic and analgesic agent. 
Sedative and anaesthetic drugs have been used in 
conjunction broadly to obtain optimal analgesia, hypnosis 
and muscle relaxation (Verma et al., 2018). Pre-anesthetic 
treatment has a direct impact on the anaesthetic dose that 
may result in the least complications due to low dose 
requirement of anaesthetic agent. Different sedatives are 
increasingly deployed as pre-anesthetic drugs, including 
xylazine, detomidine, dexmedetomidine, diazepam, 
midazolam, and butorphanol (Asif et al., 2021). In order to 
achieve balanced anaesthesia in small animals, ketamine, 
an injectable dissociative anaesthetic, is frequently used in 
conjunction with alpha 2-agonists (El-Sherif, 2018).

MATERIALS AND METHODS

 The present study was conducted on twenty-eight 
female dogs irrespective of age, breed and body weights 
brought to the Department of Veterinary Surgery and 

Radiology, College of Veterinary Sciences, Lala Lajpat 
Rai University of Veterinary and Animal Sciences, Hisar 
for elective ovariohysterectomy. These animals were 
randomly divided into two groups comprising of fourteen 
animals in each group as mentioned below:

Groups No. of Premedication Induction Maintenance
 animals agents agent agent

I 14 Atropine (0.04mg/ Ketamine  Dexmedet-
  kg b.wt. IM) @ 5mg/kg omidine +
  Meloxicam (0.3 mg/ b.wt. I/M Ketamine
  kg b.wt. IM) Till effect (1:1)
  Dexmedetomidine
  (15 g/kg b.wt. IM)

II 14 Atropine (0.04mg/ Ketamine Midazolam
  kg b.wt. IM) @ 5mg/kg + Ketamine
  Meloxicam (0.3mg/ b.wt. I/V (1:1)
  kg b.wt. IM) Till effect
  Midazolam
  (0.5 mg/kg b.wt. IV)

Biochemical Parameters: Three milliliters of blood was 
collected from cephalic vein pre-operatively, after 10 
minutes of sedation and at the end of the surgery into a 
centrifuge tube without anticoagulant for separation of 
serum and separated sera samples were stored in aliquots 
in refrigerator at -20º C for biochemical analysis with helps 
of kits. Biochemical analysis was done using Erba kits 
through TRANSASIA - ERBA EM 200 automatic serum 
analyzer for the various biochemical parameters viz. Total 
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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.

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.
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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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proteins (TP), Albumin, Globulin, Serum alanine aminotra- 
nsferase (ALT), Serum aspartate aminotransferase (AST), 
Blood urea nitrogen (BUN), Serum creatinine, Alkaline 
phosphatase (ALP), Lactate dehydrogenase (LDH), 
Serum glucose, Cholesterol, Calcium, Magnesium, 
Phosphorus, Sodium, Potassium and Chloride.

Statistical Analysis: The statistical analysis was 
conducted via SPSS software. Two-way ANOVA test was 
used to determine significant difference between different 
groups and between different time intervals. All the data 
values were expressed as Mean±SE and pair wise 
comparison was done using Duncan Test. P-values <0.05 
was considered as statistically significant.

RESULTS AND DISCUSSION

 The Mean±SE age and body weight of the dogs were 
2.82 ± 0.55 years and 18.93 ± 2.14 Kg, respectively. All the 
dogs were female. The breed of animals was Pug, Pomeranian, 
Labrador (n=1, each) and Mongrel (n=11).

 Mean±SE values of biochemical parameters at 
different time intervals are shown in Table 1.

Total protein (TP), Serum globulin and Serum albumin: 
In both the groups, there was significant decrease in total 
protein and globulin after pre medication from the base 
line value afterwards non-significant changes were 
observed at the end of surgery. The values of serum 
albumin changed non-significantly in group-I in 
comparison to base values during entire observation 
period. There was significant decrease in serum albumin 
values from the induction to the end of the surgery. The 
values of serum albumin changed non-significantly in 
group-II in comparison to respective base values during 
entire observation period. There were non-significant 
differences observed between the groups in total protein, 
serum globulin and serum albumin values throughout the 
observation period. Non-significant decrease in total 
protein was also observed during treatment with ketamine 

along with -2 agonist in canines by Umar and Adam 

(2013). This non-significant decrease in total protein in 
canines may be due to inter compartmental shifting of 
fluid, which might have caused haemodilution ultimately 
leading reduction to in serum protein. It might be also due 
to influx of fluid into vascular space (Bennet et al., 2009).

 This non-significant (p<0.05) decrease in total 
proteins might be due to increased concentration of 
glucocorticoids and increase adrenal activity and protein 
metabolism. Decrease in insulin and cortisol levels due to 
pre-anaesthetic and anaesthetic agents might modify the 
metabolism and reduce protein synthesis (Kaneko et al., 
2008). Mazumdar et al. (2015) also reported a non-

significantly decrease in total protein in the dogs from 
61.04±2.74 to 56.18±2.80 and from 62.42±3.10 to 58.77 
±3.03 following administration of dexmedetomidine @ 20 

g/kg and 40 g/kg body weight intramuscularly, respectively.

 This decrease in serum globulin and serum albumin 
was similar to protein and might be attributable to 
haemodilution due to continuous fluid therapy during the 
entire period of observation and shifting of ECF to the 
intravascular compartment to maintain normal CO during 
anaesthesia.

Serum aspartate aminotransferase (AST) and Serum 
alanine aminotransferase (ALT): The values of 
Aspartate aminotransferase and Alanine aminotransferase 
changed non-significantly in both groups as well as 
between the groups in comparison to respective base 
values during entire observation period. Sharma et al. 
(2014) also recorded a similar pattern of non-significant 
increase in serum ALT levels in the canines after systemic 
administration of dexmedetomidine. After dexmedetomidine 
and ketamine administration to dogs, non-significant 
changes in ALT/AST levels were observed (Saini et al., 
2019). Following diazepam premedication, a significant 
increase in ALT was seen at 30 and 60 minutes. This rise 
may be the result of enhanced permeability, which could 
allow enzyme leakage from cells with intact membranes. 
The enzyme escapes into the blood when there is stress or 
any type of injury to the liver cells, raising the ALT 
enzymatic activity (Yakubu et al., 2020).

Blood Urea Nitrogen and Creatinine: In group-I, there 
was significant increase in BUN (Blood Urea Nitrogen) 
and Creatinine after pre medication from the base line 
value afterwards non-significant change was observed at 
the end of surgery, while group-II showed non-significant 
decrease in Creatinine and BUN (Blood Urea Nitrogen) 
after pre medication from the base line value afterwards 
non-significant change was observed at the end of surgery.

 Our results were similar with the observation of 
Surbhi et al. (2010) was reported pre-medication with 
combination of butorphanol and xylazine or medetomidine 
caused non-significant decrease in serum creatinine. 
Dexmedetomidine and diazepam administration in goats   
resulted in non-significant change BUN and serum 
creatinine levels till the end of the observation period, 
indicating absence of renal failure (Ragab et al., 2022). 
Ahmad et al. (2011) also reported that pre-medication with 
dexmedetomidine and butorphanol caused non-significant 
increase in serum creatinine. This increase might be due to 
decreased renal blood flow increased level of anti-diuretic 
hormone consequently decreased excretion of nitrogenous 
waste products as a result of decreased glomerular 
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filtration rate (Kilic, 2008). Similar findings have also 
been reported by administration of xylazine and propofol 
in dogs (Cwiek et al., 2009). In contrast with the present 
findings, BUN and creatinine was recorded to be 
significantly high in rabbit treated with xylazine-ketamine 
and ketamine-diazepam while did not show significant 
variables in rabbit treated with propofol (Mavadati et al., 
2011).

 Our results were contrary to the observation of Jena 
et al. (2014) and observed that serum creatinine non-

significantly decreased with pre-medication by dexmede-
tomidine accompanied by induction with propofol.

Alkaline Phosphatase, Lactate Dehydrogenase and 
Cholesterol: The values of Alkaline Phosphatase 
decreased non-significantly in both groups as well as 
between the groups in comparison to respective base 
values during entire observation period. In group-I, there 
was significant increase in lactate dehydrogenase after pre 
medication from the base line value afterwards non-
significant change was observed at the end of surgery, 

Table 1. Biochemical parameters recorded at different time intervals (Mean ± SE)

Sero-Biochemical Groups Base Values After Pre-medication At the End of
  (P) (T1) Surgery (T3)

a,B A a,ATOTAL PROTEINS (g/dL) I 5.67  ± 0.14 5.42  ± 0.16 5.2  ± 0.12
b,B A b,A II 6.38  ± 0.19 5.73  ± 0.17 5.70  ± 0.15
AB B AALBUMIN (g/dL) I 2.72  ± 0.08 2.78  ± 0.10 2.50  ± 0.09
B AB A II 2.80  ± 0.14 2.58  ± 0.07 2.44  ± 0.07
a,B a,A a,ABGLOBULIN (g/dL) I 2.96  ± 0.10 2.64  ± 0.15 2.74  ± 0.15
b,B b,A b,AB  II 3.58  ± 0.21 3.15  ± 0.16 3.27 ± 0.14

ALT (IU/L) I 18.01 ± 2.77 17.74 ± 1.49 14.6 ± 1.65

 II 25.77 ± 3.93 15.58 ± 1.71 14.83 ± 2.09

AST (IU/L) I 22.66 ± 4.83 27.25 ± 4.35 18.66 ± 2.03

 II 31.96 ± 6.44 20.11 ± 2.98 15.96 ± 2.44
A B ABBUN (mg/dL) I 6.43  ± 0.73 8.24  ± 0.74 7.81  ± 0.87

 II 7.53 ± 1.56 5.68 ± 0.73 6.25 ± 1.02
a,A B ABCREATININE (mg/dL) I 0.48  ± 0.07 0.59  ± 0.04 0.5  ± 0.07
b II 0.83  ± 0.09 0.65 ± 0.12 0.64 ± 0.11

B a,A BGLUCOSE (mg/dL) I 96.32  ± 6.22 100.75  ± 4.74 95.98  ± 6.54
b II 106.33 ± 7.81 107.97  ± 8.23 127.56 ± 19.08

ALP (IU/L) I 56.60 ± 20.46 42.44 ± 6.12 39.34 ± 6.67

 II 71.59 ± 20.66 39.32 ± 6.01 37.58 ± 7.67
A B ALDH (IU/L) I 34.43  ± 2.67 41.07  ± 2.40 34.64  ± 1.87

 II 40 ± 2.15 34.71 ± 2.20 35.43 ± 1.91
aCHOLESTEROL (mg/dL) I 145.07 ± 15.79 142 ± 14.17 114.5  ± 15.88

b II 170.36 ± 14.09 156.79 ± 15.79 162.21  ± 14.68
aCALCIUM (mg/dL) I 7.72  ± 0.50 8.11 ± 0.49 6.82 ± 0.70
b,B A A II 9.94  ± 0.25 8.20  ± 0.74 8.14  ± 0.61
aMAGNESIUM (mg/dL) I 2.07  ± 0.09 2.28 ± 0.13 2.07 ± 0.14
b II 2.39  ± 0.07 2.31 ± 0.08 2.2 ± 0.09

PHOSPHOROUS (mg/dL) I 2.44 ± 0.53 3.04 ± 0.40 2.69 ± 0.32

 II 2.88 ± 0.23 2.28 ± 0.26 2.14 ± 0.31

SODIUM (mEq/L) I 145.19± 2.30 142.94± 3.51 147.22± 2.41

 II 149.40±1.01 148.90± 1.68 147.99± 1.10

POTASSIUM (mEq/L) I 5.01± 0.10 4.76± 0.18 4.57± 0.12

 II 5.24± 0.09 4.94± 0.13 4.86± 0.13

CHLORIDE (mEq/L) I 83.60 ± 5.85 95.71 ± 2.71 89.71 ± 4.65

 II 87.66 ± 3.63 96.16 ± 2.43 99.71 ± 6.06

(Means with different superscripts (A, B)/ (a, b) varies significantly (p<0.05) within group/between group, respectively)
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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

Haryana Vet. (March, 2024) 63(SI), 

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick 

response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 

Department of Veterinary Parasitology, College of Veterinary Sciences, LUVAS, 
Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians engaged in 
Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript writing/  
submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of Veterinary 
Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, Department of 

Veterinary Parasitology, College of Veterinary Sciences, LUVAS, Hisar-125004.
Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick 

response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 

Department of Veterinary Parasitology, College of Veterinary Sciences, LUVAS, 
Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

284

 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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proteins (TP), Albumin, Globulin, Serum alanine aminotra- 
nsferase (ALT), Serum aspartate aminotransferase (AST), 
Blood urea nitrogen (BUN), Serum creatinine, Alkaline 
phosphatase (ALP), Lactate dehydrogenase (LDH), 
Serum glucose, Cholesterol, Calcium, Magnesium, 
Phosphorus, Sodium, Potassium and Chloride.

Statistical Analysis: The statistical analysis was 
conducted via SPSS software. Two-way ANOVA test was 
used to determine significant difference between different 
groups and between different time intervals. All the data 
values were expressed as Mean±SE and pair wise 
comparison was done using Duncan Test. P-values <0.05 
was considered as statistically significant.

RESULTS AND DISCUSSION

 The Mean±SE age and body weight of the dogs were 
2.82 ± 0.55 years and 18.93 ± 2.14 Kg, respectively. All the 
dogs were female. The breed of animals was Pug, Pomeranian, 
Labrador (n=1, each) and Mongrel (n=11).

 Mean±SE values of biochemical parameters at 
different time intervals are shown in Table 1.

Total protein (TP), Serum globulin and Serum albumin: 
In both the groups, there was significant decrease in total 
protein and globulin after pre medication from the base 
line value afterwards non-significant changes were 
observed at the end of surgery. The values of serum 
albumin changed non-significantly in group-I in 
comparison to base values during entire observation 
period. There was significant decrease in serum albumin 
values from the induction to the end of the surgery. The 
values of serum albumin changed non-significantly in 
group-II in comparison to respective base values during 
entire observation period. There were non-significant 
differences observed between the groups in total protein, 
serum globulin and serum albumin values throughout the 
observation period. Non-significant decrease in total 
protein was also observed during treatment with ketamine 

along with -2 agonist in canines by Umar and Adam 

(2013). This non-significant decrease in total protein in 
canines may be due to inter compartmental shifting of 
fluid, which might have caused haemodilution ultimately 
leading reduction to in serum protein. It might be also due 
to influx of fluid into vascular space (Bennet et al., 2009).

 This non-significant (p<0.05) decrease in total 
proteins might be due to increased concentration of 
glucocorticoids and increase adrenal activity and protein 
metabolism. Decrease in insulin and cortisol levels due to 
pre-anaesthetic and anaesthetic agents might modify the 
metabolism and reduce protein synthesis (Kaneko et al., 
2008). Mazumdar et al. (2015) also reported a non-

significantly decrease in total protein in the dogs from 
61.04±2.74 to 56.18±2.80 and from 62.42±3.10 to 58.77 
±3.03 following administration of dexmedetomidine @ 20 

g/kg and 40 g/kg body weight intramuscularly, respectively.

 This decrease in serum globulin and serum albumin 
was similar to protein and might be attributable to 
haemodilution due to continuous fluid therapy during the 
entire period of observation and shifting of ECF to the 
intravascular compartment to maintain normal CO during 
anaesthesia.

Serum aspartate aminotransferase (AST) and Serum 
alanine aminotransferase (ALT): The values of 
Aspartate aminotransferase and Alanine aminotransferase 
changed non-significantly in both groups as well as 
between the groups in comparison to respective base 
values during entire observation period. Sharma et al. 
(2014) also recorded a similar pattern of non-significant 
increase in serum ALT levels in the canines after systemic 
administration of dexmedetomidine. After dexmedetomidine 
and ketamine administration to dogs, non-significant 
changes in ALT/AST levels were observed (Saini et al., 
2019). Following diazepam premedication, a significant 
increase in ALT was seen at 30 and 60 minutes. This rise 
may be the result of enhanced permeability, which could 
allow enzyme leakage from cells with intact membranes. 
The enzyme escapes into the blood when there is stress or 
any type of injury to the liver cells, raising the ALT 
enzymatic activity (Yakubu et al., 2020).

Blood Urea Nitrogen and Creatinine: In group-I, there 
was significant increase in BUN (Blood Urea Nitrogen) 
and Creatinine after pre medication from the base line 
value afterwards non-significant change was observed at 
the end of surgery, while group-II showed non-significant 
decrease in Creatinine and BUN (Blood Urea Nitrogen) 
after pre medication from the base line value afterwards 
non-significant change was observed at the end of surgery.

 Our results were similar with the observation of 
Surbhi et al. (2010) was reported pre-medication with 
combination of butorphanol and xylazine or medetomidine 
caused non-significant decrease in serum creatinine. 
Dexmedetomidine and diazepam administration in goats   
resulted in non-significant change BUN and serum 
creatinine levels till the end of the observation period, 
indicating absence of renal failure (Ragab et al., 2022). 
Ahmad et al. (2011) also reported that pre-medication with 
dexmedetomidine and butorphanol caused non-significant 
increase in serum creatinine. This increase might be due to 
decreased renal blood flow increased level of anti-diuretic 
hormone consequently decreased excretion of nitrogenous 
waste products as a result of decreased glomerular 
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filtration rate (Kilic, 2008). Similar findings have also 
been reported by administration of xylazine and propofol 
in dogs (Cwiek et al., 2009). In contrast with the present 
findings, BUN and creatinine was recorded to be 
significantly high in rabbit treated with xylazine-ketamine 
and ketamine-diazepam while did not show significant 
variables in rabbit treated with propofol (Mavadati et al., 
2011).

 Our results were contrary to the observation of Jena 
et al. (2014) and observed that serum creatinine non-

significantly decreased with pre-medication by dexmede-
tomidine accompanied by induction with propofol.

Alkaline Phosphatase, Lactate Dehydrogenase and 
Cholesterol: The values of Alkaline Phosphatase 
decreased non-significantly in both groups as well as 
between the groups in comparison to respective base 
values during entire observation period. In group-I, there 
was significant increase in lactate dehydrogenase after pre 
medication from the base line value afterwards non-
significant change was observed at the end of surgery, 

Table 1. Biochemical parameters recorded at different time intervals (Mean ± SE)

Sero-Biochemical Groups Base Values After Pre-medication At the End of
  (P) (T1) Surgery (T3)

a,B A a,ATOTAL PROTEINS (g/dL) I 5.67  ± 0.14 5.42  ± 0.16 5.2  ± 0.12
b,B A b,A II 6.38  ± 0.19 5.73  ± 0.17 5.70  ± 0.15
AB B AALBUMIN (g/dL) I 2.72  ± 0.08 2.78  ± 0.10 2.50  ± 0.09
B AB A II 2.80  ± 0.14 2.58  ± 0.07 2.44  ± 0.07
a,B a,A a,ABGLOBULIN (g/dL) I 2.96  ± 0.10 2.64  ± 0.15 2.74  ± 0.15
b,B b,A b,AB  II 3.58  ± 0.21 3.15  ± 0.16 3.27 ± 0.14

ALT (IU/L) I 18.01 ± 2.77 17.74 ± 1.49 14.6 ± 1.65

 II 25.77 ± 3.93 15.58 ± 1.71 14.83 ± 2.09

AST (IU/L) I 22.66 ± 4.83 27.25 ± 4.35 18.66 ± 2.03

 II 31.96 ± 6.44 20.11 ± 2.98 15.96 ± 2.44
A B ABBUN (mg/dL) I 6.43  ± 0.73 8.24  ± 0.74 7.81  ± 0.87

 II 7.53 ± 1.56 5.68 ± 0.73 6.25 ± 1.02
a,A B ABCREATININE (mg/dL) I 0.48  ± 0.07 0.59  ± 0.04 0.5  ± 0.07
b II 0.83  ± 0.09 0.65 ± 0.12 0.64 ± 0.11

B a,A BGLUCOSE (mg/dL) I 96.32  ± 6.22 100.75  ± 4.74 95.98  ± 6.54
b II 106.33 ± 7.81 107.97  ± 8.23 127.56 ± 19.08

ALP (IU/L) I 56.60 ± 20.46 42.44 ± 6.12 39.34 ± 6.67

 II 71.59 ± 20.66 39.32 ± 6.01 37.58 ± 7.67
A B ALDH (IU/L) I 34.43  ± 2.67 41.07  ± 2.40 34.64  ± 1.87

 II 40 ± 2.15 34.71 ± 2.20 35.43 ± 1.91
aCHOLESTEROL (mg/dL) I 145.07 ± 15.79 142 ± 14.17 114.5  ± 15.88

b II 170.36 ± 14.09 156.79 ± 15.79 162.21  ± 14.68
aCALCIUM (mg/dL) I 7.72  ± 0.50 8.11 ± 0.49 6.82 ± 0.70
b,B A A II 9.94  ± 0.25 8.20  ± 0.74 8.14  ± 0.61
aMAGNESIUM (mg/dL) I 2.07  ± 0.09 2.28 ± 0.13 2.07 ± 0.14
b II 2.39  ± 0.07 2.31 ± 0.08 2.2 ± 0.09

PHOSPHOROUS (mg/dL) I 2.44 ± 0.53 3.04 ± 0.40 2.69 ± 0.32

 II 2.88 ± 0.23 2.28 ± 0.26 2.14 ± 0.31

SODIUM (mEq/L) I 145.19± 2.30 142.94± 3.51 147.22± 2.41

 II 149.40±1.01 148.90± 1.68 147.99± 1.10

POTASSIUM (mEq/L) I 5.01± 0.10 4.76± 0.18 4.57± 0.12

 II 5.24± 0.09 4.94± 0.13 4.86± 0.13

CHLORIDE (mEq/L) I 83.60 ± 5.85 95.71 ± 2.71 89.71 ± 4.65

 II 87.66 ± 3.63 96.16 ± 2.43 99.71 ± 6.06

(Means with different superscripts (A, B)/ (a, b) varies significantly (p<0.05) within group/between group, respectively)

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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 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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while in group-II there was non-significant decrease after 
pre medication from the base line value afterwards non-
significant change was observed at the end of surgery. 
Mazumdar et al. (2015) reported that alkaline phosphatase 
level reduced significantly (p<0.01) in the serum in the 
dogs from 4.09±0.12 to 3.49±0.18 K.A. unit and 3.86± 
0.09 to 2.70±0.06 K.A. unit in group-I and group-II, 
respectively following dexmedetomidine anaesthesia. 
This reduction might be due to the pre anaesthetic fasting 
of dogs which reduced the intestinal isoenzyme of alkaline 
phosphatase resulting in significant decrease (Kaneko, 
2008). In contrast, alkaline phosphatase showed a non-
significant increase at 10 min. of midazolam administration 
from the base value afterwards non-significant decrease at 
5 min of ketamine administration (Kumar et al., 2014).

 The mean values of cholesterol decreased non-
significantly in both groups in comparison to respective 
base values during entire observation period, while 
significantly higher at the end of surgery in group-II as 
compared to group-I. Similar results were observed by 
Reynolds et al. (2012), who observed a decrease in 
cholesterol values in cats after application of ketamine (10 
mg/kg) and diazepam (0.5 mg/kg). According to Volpato et 
al. (2016), statistical differences were observed for 
cholesterol (P 0.001), FA (P=0.007) and glucose, with 
higher values being found under chemical containment in 
both the DB (P=0.017) and DBC groups as well as at the 
time of physical restraint (P<0.001) for the DBC group. 
However, Rovirosa-Hernandez et al. (2011) reported 
increase in cholesterol concentration induced by the use of 
ketamine (10-15 mg/kg) in primates. There is a conflict of 
results about this type of change, so further studies must be 
carried out.

Serum Glucose: In group-I, values of serum glucose 
increased significantly after premedication from the base 
values and at the end of the surgery there was non-significant 
decrease. The value of serum glucose in group-II was 
increasing non-significantly from the base value to the end 
of the surgery. Dexmedetomidine and diazepam 
administration in goats resulted in non-significant change 
BUN and serum creatinine levels till the end of the 
observation period, Similar to this, Kanda and Hikasa 
(2008) observed a non-significant rise in serum glucose 
following midazolam (0.5 mg/kg) administration. 
According to Arya et al. (2021) the administration of 
butorphanol-dexmedetomidine-ketamine was associated 
with a non-significant rise in glucose concentration. 
According to reports, ketamine causes sympathetic 
activation, which releases catecholamines and raises the 
plasma glucose levels. Hyperglycemia is caused by 
anaesthetics that enhance the adrenal cortex’s release of 

the cortisone hormone during anaesthesia. According to 
(Restitutti et al., 2012), hyperglycemia may be brought on 
by decreased glucose transport via the membrane, 
decreased glucose utilisation, impaired insulin activity, or 
an increase in adrenocortical hormone concentrations 
mediated by dexmedetomidine.

Calcium, Magnesium, Phosphorus, Sodium, Potassium 
and Chloride: The values of calcium changed non-
significantly in group-I in comparison to respective base 
values during entire observation period. In group-II values 
of calcium decreased significantly after premedication 
from the base values and at the end of the surgery there was 
non-significant decrease.

 The values of Magnesium and chloride changed 
non-significantly in both groups in comparison to 
respective base values during entire observation period 
and there was significant difference at base values between 
the groups.

 The values of phosphorous, sodium and potassium 
changed non-significantly in both groups as well as between 
the groups in comparison to respective base values during 
entire observation period. Volpato et al. (2016) reported 
that there was non-significant increase in calcium, 
magnesium and chloride values in dexmedetomidine- 
butorphanol group after pre medication from the base values 
and then non-significant decrease after administration of 
dexmedetomidine-butorphanol and ketamine from the 
base values. However, these variables were within the 
normal range (Kaneko et al., 2008), showing that physical 
restraint and stress that some animals suffered during 
immobilization, positioning and collection of samples 
were not able to change these exams. In contrast, Kumar et 
al. (2014) found non-significant increase in potassium, 
chloride whereas non-significant decrease in calcium, 
phosphorous, sodium and phosphorous values at 10 
minutes of midazolam administration afterward there was 
non-significant decrease in calcium, potassium, increase 
in sodium and significant increase in chloride value after 5 
minutes of ketamine administration in buffalo calves. 
Hyperchloraemia may be the result of change in relative 
water content of body or may be associated with compensated 
respiratory alkalosis as well as compensated metabolic 
acidosis (Carlson, 1989).

CONCLUSION

 Dexmedetomidine causes a significant increase in 
glucose level but the changes were within normal clinical 
range. Thus, it is having hyperglycemic effect during the 
anaesthetic period. Both the premedicants causes 
significant decrease in total protein levels but changes 
were within normal ranges. Thus, from the present study it 
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was concluded that dexmedetomidine/midazolam 
provides better haemodynamic stability and are suitable 
when used as a pre-anaesthetic for induction with ketamine 
in the dogs undergoing elective ovariohysterectomy. But, 
from economic point of view midazolam is better as 
compared to dexmedetomidine.
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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 

HV-134-23_finalized for press

11

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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while in group-II there was non-significant decrease after 
pre medication from the base line value afterwards non-
significant change was observed at the end of surgery. 
Mazumdar et al. (2015) reported that alkaline phosphatase 
level reduced significantly (p<0.01) in the serum in the 
dogs from 4.09±0.12 to 3.49±0.18 K.A. unit and 3.86± 
0.09 to 2.70±0.06 K.A. unit in group-I and group-II, 
respectively following dexmedetomidine anaesthesia. 
This reduction might be due to the pre anaesthetic fasting 
of dogs which reduced the intestinal isoenzyme of alkaline 
phosphatase resulting in significant decrease (Kaneko, 
2008). In contrast, alkaline phosphatase showed a non-
significant increase at 10 min. of midazolam administration 
from the base value afterwards non-significant decrease at 
5 min of ketamine administration (Kumar et al., 2014).

 The mean values of cholesterol decreased non-
significantly in both groups in comparison to respective 
base values during entire observation period, while 
significantly higher at the end of surgery in group-II as 
compared to group-I. Similar results were observed by 
Reynolds et al. (2012), who observed a decrease in 
cholesterol values in cats after application of ketamine (10 
mg/kg) and diazepam (0.5 mg/kg). According to Volpato et 
al. (2016), statistical differences were observed for 
cholesterol (P 0.001), FA (P=0.007) and glucose, with 
higher values being found under chemical containment in 
both the DB (P=0.017) and DBC groups as well as at the 
time of physical restraint (P<0.001) for the DBC group. 
However, Rovirosa-Hernandez et al. (2011) reported 
increase in cholesterol concentration induced by the use of 
ketamine (10-15 mg/kg) in primates. There is a conflict of 
results about this type of change, so further studies must be 
carried out.

Serum Glucose: In group-I, values of serum glucose 
increased significantly after premedication from the base 
values and at the end of the surgery there was non-significant 
decrease. The value of serum glucose in group-II was 
increasing non-significantly from the base value to the end 
of the surgery. Dexmedetomidine and diazepam 
administration in goats resulted in non-significant change 
BUN and serum creatinine levels till the end of the 
observation period, Similar to this, Kanda and Hikasa 
(2008) observed a non-significant rise in serum glucose 
following midazolam (0.5 mg/kg) administration. 
According to Arya et al. (2021) the administration of 
butorphanol-dexmedetomidine-ketamine was associated 
with a non-significant rise in glucose concentration. 
According to reports, ketamine causes sympathetic 
activation, which releases catecholamines and raises the 
plasma glucose levels. Hyperglycemia is caused by 
anaesthetics that enhance the adrenal cortex’s release of 

the cortisone hormone during anaesthesia. According to 
(Restitutti et al., 2012), hyperglycemia may be brought on 
by decreased glucose transport via the membrane, 
decreased glucose utilisation, impaired insulin activity, or 
an increase in adrenocortical hormone concentrations 
mediated by dexmedetomidine.

Calcium, Magnesium, Phosphorus, Sodium, Potassium 
and Chloride: The values of calcium changed non-
significantly in group-I in comparison to respective base 
values during entire observation period. In group-II values 
of calcium decreased significantly after premedication 
from the base values and at the end of the surgery there was 
non-significant decrease.

 The values of Magnesium and chloride changed 
non-significantly in both groups in comparison to 
respective base values during entire observation period 
and there was significant difference at base values between 
the groups.

 The values of phosphorous, sodium and potassium 
changed non-significantly in both groups as well as between 
the groups in comparison to respective base values during 
entire observation period. Volpato et al. (2016) reported 
that there was non-significant increase in calcium, 
magnesium and chloride values in dexmedetomidine- 
butorphanol group after pre medication from the base values 
and then non-significant decrease after administration of 
dexmedetomidine-butorphanol and ketamine from the 
base values. However, these variables were within the 
normal range (Kaneko et al., 2008), showing that physical 
restraint and stress that some animals suffered during 
immobilization, positioning and collection of samples 
were not able to change these exams. In contrast, Kumar et 
al. (2014) found non-significant increase in potassium, 
chloride whereas non-significant decrease in calcium, 
phosphorous, sodium and phosphorous values at 10 
minutes of midazolam administration afterward there was 
non-significant decrease in calcium, potassium, increase 
in sodium and significant increase in chloride value after 5 
minutes of ketamine administration in buffalo calves. 
Hyperchloraemia may be the result of change in relative 
water content of body or may be associated with compensated 
respiratory alkalosis as well as compensated metabolic 
acidosis (Carlson, 1989).

CONCLUSION

 Dexmedetomidine causes a significant increase in 
glucose level but the changes were within normal clinical 
range. Thus, it is having hyperglycemic effect during the 
anaesthetic period. Both the premedicants causes 
significant decrease in total protein levels but changes 
were within normal ranges. Thus, from the present study it 
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was concluded that dexmedetomidine/midazolam 
provides better haemodynamic stability and are suitable 
when used as a pre-anaesthetic for induction with ketamine 
in the dogs undergoing elective ovariohysterectomy. But, 
from economic point of view midazolam is better as 
compared to dexmedetomidine.

REFERENCES

Ahmad, R.A., Amarpal, K.H., Aithal, H.P., Pawde, A.M. and Kumar, D. 
(2011). Effects of midazolam or midazolam-fentanyl on sedation 
and analgesia produced by intramuscular dexmedetomidine in 
dogs. Asian J. Ani. Sci. 5(5): 302-316.

Arya, N., Shukla, B.P., Jain, R., Rajput, N. and Parihar, A. (2021). 
Haemato-biochemical evaluation of glycopyrrolate, dexmede-
tomidine, butorphanol/buprenorphine as preanesthetic with 
ketamine dissociative anesthetic in canines. Pharma. Innov. 
10(6): 803-807.

Asif, M., Khan, M.A., Akbar, H. and Omer, M.O. (2021). Effects of 
detomidine and midazolam administered alone or combined, on 
induction dose and quality of propofol and ketamine anesthesia 
in goats. J. Anim. Plant Sci. https://doi.org/10.36899

Bennet, J.S., Gosset, K.A., McCarthy, M.P. and Simpson, E.D. (2009). 
Effects of ketamine hydrochloride on serum biochemical and 
haematological variables in Rhesus monkeys. (Macaca mulatta). 
Vet. Clin. Pathol. 21(1): 15-18.

Carlson, G.P. (1989). Fluid, Electrolyte and Acid-Base Balance. In: Clinical 
thBiochemistry of Domestic Animals, (4  Edn.), Academic Press, 

Inc. San Diego, California. p. 124.

Cwiek, A., Balicki, I., Rozanska, D., Poklowska, I. and Orzelski, M. 
(2009). Propofol-induced inhalation anaesthesia in dogs after 
xylazine or xylazine and midazolam premedicated. Medyeyna- 
Weterynaryzna. 65(1): 29-32.

El-Sherif, M.W. (2018). Evaluation of clinical anaesthetic effect after 
tramadol hydrochloride addition to xylazine-ketamine total 
injectable general anaesthesia in cats undergoing scrotal 
castration. Indian J. Appl. Res. 2: 1-6.

Jena, B., Das, J., Nath, I., Sardar, K.K., Sahoo, A., Beuraand, S.S. and 
Painuli, A. (2014). Clinical evaluation of total intravenous 
anaesthesia using xylazine or dexmedetomidine with propofol 
in surgical management of canine patients. Vet. World. 10: 2231-
0916.

Kanda, T. and Hikasa, Y. (2008). Neurohormonal and metabolic effects 
of medetomidine compared with xylazine in healthy cats. 
Canine J. Vet. Res. 72(3): 278-286.

Kaneko, J.J. and Harvey, J.W. (2008). Clinical Biochemistry of Domestic 
thAnimals. (6  Edn.), California, Academic Press. p. 916.

Kumar, A., Kumar, A., Singh, S. and Chaudhary, R.N. (2014). Evaluation 
of midazolam-ketamine as an anaesthetic combination in 
buffalo calves. Haryana Vet. 53(2): 117-120.

Kilic, N. (2008). Cardiopulmonary, biochemical and haematological 
changes after dexmedetomidine-midazolam-ketamine anaesthesia 
in calves. Bull. Vet. Inst. Pulawy. 52: 453-456.

Mavadati, A.H., Habibian, R. and Dehghani, S.N. (2011).Comparison 

of the effects of different anaesthetics on rabbit plasma 
biochemical parameters. Res. Opinion Ani. Vet. Sci. 1(6): 339-
343.

Mazumdar, H., Sarma, B., Sarma, K.K. and Mazumdar, A. (2015). 
Haematobiochemical effecta of dexmedetomidine in dogs. Int. 
J. Recent Sci. Res. 6(7): 5301-5303.

Ragab, G., Hassan, S.E., Fathi, M.Z. and Hagag, U. (2022). Clinicophy-
siological and hematobiochemical effect of dexmedetomidine 
or diazepam with ketamine and propofol in total intravenous 
anesthesia in goats. J. Basic Appl. Sci. 11: 54.

Restitutti, F., Raekallio, M., Vainionpää, M., Kuusela, E. and Vainio, O. 
(2012). Plasma glucose, insulin, free fatty acids, lactate and 
cortisol concentrations in dexmedetomidinesedated dogs with 

or without MK-467: A peripheral -2 adrenoceptor antagonist. 

Vet. J. 193(2): 481-485.

Reynolds, S., Geffré, A., Nathalie, H., Bourgès, A., Vaucoret, S., Maite, 
M., Braun, D. and Trumel, C. (2012). Effects of intravenous, 
low-dose ketamine-diazepam sedation on the results of 
hematologic, plasma biochemical, and coagulation analyses in 
cats. J. Am. Vet. Med. Assoc. 240(3): 287-293.

Rovirosa-Hernández, M.J., García-Orduña, F. and Caba, M. (2011). 
Blood parameters are little affected by time of sampling after the 
application of ketamine in black howler monkeys (Alouatta pigra). 
J. Med. Primatol. 40: 294-299.

Saini, R., Jadon, N.S., Kandpal, M. and Kumar, A. (2019). Clinicophy-
siological and haematobiochemical effects of dexmedetomidine 
as preanesthetic in combination with thiopental sodium and 
ketamine in dogs. Pharma Innov. 8(7): 12-17.

Sharma, R., Kumar, A., Kumar, A., Sharma, S.K., Sharma, A. and Tewari, 
N. (2014). Comparison of xylazine and dexmedetomidine as a 
premedicant for general anaesthesia in dogs. Indian J. Anim. Sci. 
84(1): 8-12.

Surbhi, Kinjavdekar, P., Amarpal, Aithal, H.P., Pawde, A.M., Pathak, 
M.C., Borena, B.M. and Malik, V. (2010). Physiological and 
biochemical effects of medetomidine- butorphanol, propofol 
anaesthesia in dogs undergoing orthopaedic surgery. Indian. J. 
Vet. Surg. 31(2): 101-104.

Umar, M. and Adam, M. (2013). Effect of combination of ketamine-
medetomidine anesthesia on hematology and some serum 
chemistry parameters in dogs. Niger. Vet. J. 34: 808-813.

Verma, K.K., Tiwari, S.K., Dewangan, R. and Sharda, R. (2018). Effect 
on haematological and biochemical profiles following 
administration of ketamine alone and in combination with 
dexmedetomidine or butorphanol in atropinized dogs. Int. J. 
Curr. Microbiol. Appl. Sci. 7(6): 2568-2577.

Volpato, J., Mattoso, C.R.S., Beier, S.L, Coelho, M.M., Tocheto, R., 
Ceregatti, M.G, Antunes, R.R., Costa, Á. and Saito, M.E. (2016). 
Effects of two sedation protocols in biochemistry variables in 
cats. Arq. Bras. Med. Vet. Zootec. 68(5): 1129-1136.

Yakubu, A.S., Usman, I.B., Kabir, H., Abubakar, A.A., Bello, A., Oviawe, 
E.I., Abubakar, N. and Bodinga, H.A. (2020). Effects of lignocaine -
diazepam combination in lumbo-sacral epidural anaesthetized 
dogs undergoing caudectomy. J. Advances Bio. Biotech. 23(2): 
11-18.

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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        KX639720 | Fischoederius spp. | Capra hircus | MTR s

        JQ688412 | G. crumenifer | Capra hircus | Ind

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

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

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

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

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

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