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abstract

 Presence of minor salivary glands in the oral mucosa and its potential use as an autograft 
for treating dry eye disease has been widely reported in humans. But there is a paucity of literature 
regarding the histological evidence for the presence of minor salivary glands in the oral mucosa 
of dogs. The present pilot study histologically identified and topographically described the minor 
salivary glands in the oral mucosa of two dogs, as a potential autograft for keratoconjunctivitis sicca. 
The samples were collected from different sites of the upper and lower lips and the commissures. 
Samples were processed for routine paraffin embedding; 5 μm sections were taken and were 
stained using Hematoxyline and Eosin staining. Histological examination revealed exocrine, 
compound, tubulo-acinar glands and the secretion was mixed type.
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	 Salivary	glands	are	mainly	classified	into	minor	and	major	salivary	glands.	The	parotid,	
mandibular, monostomatic and polystomatic sublingual, and zygomatic glands are categorised as 
major salivary glands, while the labial, buccal, molar, lingual, and palatine are grouped under the 
minor salivary glands in the canine species (Evans and de Lahunta, 2013; Gioso and Carvalho, 
2005). The minor salivary glands may be mucous, serous or mixed, and are the miniaturized forms 
of the major salivary glands (Frappier, 2006). These glands can be located in close proximity to 
the epithelial lining and in the interior of the lamina propria-submucosa in dogs (Dyce et al., 2004; 
Frappier, 2006). Murube (1997) reported the existence of a large number of minor salivary glands 
between the quadratus labi and the lip or the buccal mucosa and had described labial minor 
salivary glands as a potential alternative lubricant source for the ocular surface in humans for dry 
eye disorder.
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Fig. 2 Photomicrograph of oral mucosal sample 
from canine to third premolar in dogs showing minor 
salivary glands. H and E x 150. (1) Serous glands, (2) 
Mucus glands, (3). Connective tissue septa 

Fig.1 Sample collection sites within the oral cavity. 
Samples were collected from the upper rostral labial 
mucosa (1), lower rostral labial mucosa (2), upper 
labial mucosa from canine to third premolar (3)and 
(5), lower labial mucosa from canine to third premolar 
(4) and (6) and buccal mucosa near the commissure 
(7) and (8).

   There are contradictions associated 
with the presence of minor salivary glands in 
dogs (Cherry et al., 2018). There is a paucity 
of literature regarding histological evidence 
for presence of minor salivary glands in oral 
mucosa of dogs. The present paper describes 
a	 pilot	 study	 on	 histological	 identification	 and	
topographical description of minor salivary 
glands in oral mucosa of two dogs.

 Oral mucosal samples were collected 
from two adult dogs (one female Labrador 
aged 7 years and another Non-descript male 
aged 2 years) that had both died of reasons 
unrelated to the present study, for topographical 
identification	 of	 minor	 salivary	 glands	 in	 oral	
mucosa, as a potential autograft for dry eye 
disease in dogs. The samples were randomly 
collected from multiple sites (Fig. 1) of labial 
muco-cutaneous junction, labial mucosa of 
the upper and lower lips, and buccal mucosa. 
At every location, samples were collected 
from mucosa to the depth of muscularis. The 
collected	 samples	 were	 fixed	 in	 10	 per	 cent	
neutral	 buffered	 formaldehyde	 for	 48	 hours,	
in ambient temperature and processed using 
conventional histological techniques to embed 
in	 paraffin.	 Sections	 of	 5	 μm	 thickness	 were	
taken and stained with Haematoxylin-Eosin for 
histological evaluation. 

Sections from labial and buccal 
mucosa revealed mucosal, submucosal and 
the muscularis layers. Mucosa was lined by 
non-keratinised	stratified	squamous	epithelium,	

while submucosa was composed of well 
vascularised dense irregular connective tissue. 
Small minor salivary glands were observed in 
sections of oral mucosa collected from the level 
of canine to third premolar. The glands were well 
encapsulated by connective tissue. The septa 
from the capsule divided the gland into lobules 
which enclosed secretory acini. Both serous 
and mucous secretory acini were present (Fig. 
2). This indicated that the oral mucosa from 
the level of canine to third premolar contained 
plenty of mixed minor salivary glands. The 
glands were observed in the submucosal layer 
very close to the epithelium. The section of the 
oral mucosa from the other sites did not reveal 
any type of glands.

 The present pilot study revealed that 
minor salivary glands were present in the oral 
mucosa at the level of canine to third premolar 
area and is in accordance with that reported 
by Nickel et al. (1979) who reported that minor 
salivary glands in dogs are localised in the area 
demarcated from canine to third cheek tooth. 
The minor salivary glands in the present study 
were observed close to the mucosal lining and 
a few were present close to the submucosa and 
were surrounded by connective tissue. These 
glands were mixed in nature. 

Minor oral salivary glands account for 
half the baseline secretion of saliva and they 
exist in large numbers in the labial, buccal, 
and palatal mucosa in humans. Murube (1997) 
described transplantation of labial salivary 
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glands for the treatment of severe dry eyes in 
humans. Labial salivary glands along with the 
overlying mucosa as an auto-graft have been 
transplanted to the eyelids to improve the ocular 
lubrication and to reduce discomfort in patients 
with kerato-conjunctivitis sicca (Marinho et al., 
2010). Occurrences of minor salivary glands 
are reported in dogs. There are contradictions 
on the topography of glands and their existence 
in dogs. Cherry et al. (2018) reported that no 
minor salivary glands were observed in the 
canine oral mucosa after examining the oral 
biopsies of six randomly selected dogs.

The present pilot study in two dogs 
revealed that minor salivary glands were 
present in the area demarcated from canine to 
third premolar and were observed close to the 
mucosal lining. The presence of these minor 
salivary glands in oral mucosa potentiates 
its use as an auto-graft for treating dry eye 
disease in dogs. Further histological studies in 
a larger population and varied breeds of dogs 
are warranted.
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