
INTRODUCTION
Mandibular glands are lobulated paired glands, 

which comprise sustaining tissue and parenchyma 
(Wolfgang, 2003; Gartner and Hiatt, 2007). 
Histologically, mandibular glands are formed out 
of acinar cells and ductal system. Acini are different 
according to the species and type of consumed 
nourishment. Histology of the duct system of 
salivary glands in mammals differs depending on 
the species taken into study (Al-Abadi, 2011). In 
most of the species, this system is formed out of 
intercalated, striated and interlobular ducts (main 
excretory ducts). In some species, for example in 
mouse, rat and hamster, besides these ducts, there 
is an additional one present, with a particular 
structure, found between the intercalated and 
striated ducts, known as granular duct (Bacha and 

Bacha, 2006; Lydiatt and Bucher, 2012; Treuting 
and Dintzis, 2012).

We did not encounter data in specialty 
literature concerning the presence of granular 
ducts in rabbit. Instead, we found authors stating 
that in rabbit mandibular gland there is a segment 
of the intercalated ducts containing granular 
cells with PAS positive and Alcian blue negative 
cytoplasm. In other words, these authors consider 
the segments of the duct containing granular cells 
as part of the short non-granulated intercalated 
ducts (Shackleford and Klapper, 1962) and not as 
a separate category of ducts.

In this context, we considered opportune 
to investigate the intralobular ducts in rabbit 
mandibular gland, from a histological and 
histochemical point of view, in order to verify if 
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there are granular ducts present, which resemble 
the ones in rodents or only groups of granular cells 
in the walls of intercalated ducts.

MATERIAL AND METHOD
The biological material utilized in this study 

was represented by five male rabbits, approximately 
6 months old, acquired from a private breeder 
in Cluj County, sacrificed by the breeder for own 
consumption. We harvested mandibular glands 
for histological and histochemical investigations. 
The samples were fixed in 10% buffered formalin, 
dehydrated in ethanol (70o, 95o, absolute), 
clarified in n-buthanol and embedded in paraffin. 
We sectioned the sample in 5 µm slices. The 
sections were stained with hematoxylin-eosin 
for histological investigation, while PAS reaction 
and Alcian blue were used for histochemical 
assessment (Kiernan, 1999). Histological and 
histochemical slides were examined under 
Olympus BX41 light microscope, endowed with a 
digital camera in order to capture images. Images 
were further processed with Adobe Photoshop 
CS2 software.

RESULTS AND DISCUSSION
In rabbit, the general aspect of mandibular 

gland is vastly similar to the one in rat and mouse, 
but not identical. All acini are the same (concerning 

their type), presenting general characteristics of 
serous acini. There are three categories of ducts in 
mandibular gland from rabbit, one of them situated 
between the intercalated and striated ducts and 
resemble (but are not identical to) the granular 
ducts in rat (Fig. 1). These ducts are distributed 
throughout the whole surface of the lobule, and 
are well represented numerically (Fig. 2), but still 
seem to be less than the ones in rodents (mouse, 
rat etc.). Granules present in the cytoplasm of 
the cells lining these ducts appear acidophilic on 
hematoxylin-eosin staining procedure. Regarding 
their size, the granulations are polymorphic, with 
small and large sizes alike, comparable to the ones 
existent in rodent’s mandibular gland (Fig. 3).

Granular ducts in rabbit mandibular gland 
are situated after intercalated ducts, which collect 
the secretion from acini (Fig. 4) and continue with 
striated ducts (Fig. 5).

In the cytoplasm of cells lining the granular 
ducts we highlighted moderately PAS positive 
material, which demonstrates that they secrete 
neutral mucosubstances (Fig. 6). Cytoplasm of 
acinar cells and those lining the striated ducts 
do not present PAS positive reaction, which 
demonstrates that they do not secrete neutral 
mucosubstances, at least not in quantities worth 
taking into consideration.

Fig. 1. Intralobular ducts: intercalated ducts (blue arrow); granular ducts (black arrows); striated ducts (red 
arrows) (H-E)
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After Alcian blue reaction, to detect acid and 
sulfated mucosubstances, results differed from the 
ones obtained after PAS reaction. Thus, acinar cells 
present positive reaction of medium intensity to 
Alcian blue, while those from granular ducts have 
negative reaction (Fig. 7).

Highlighting three types of intralobular 
excretory ducts, makes the rabbit mandibular 
gland resemble the one from rodents - which 

presents this structural particularity (mouse, 
rat, hamster) - from this point of view. Regarding 
their disposition, granular ducts from mandibular 
gland in rabbit are situated similarly to those in 
other species presenting granular ducts, namely 
between intercalated and striated ducts. The 
fact that granular cells from rabbit mandibular 
gland have secretory activity is suggested both 
by the shape of the cells (tall) and presence of 

Fig. 3. Polymorphic granules in granular cells: small granules (black arrow); big granules (red arrow) (PAS)

Fig. 2. Frequency and distribution of granular ducts (PAS)

MATOSZ et al
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polymorphic granulations containing secretion 
products in different maturation stages. Substances 
synthesized by cells in granular ducts’ walls are 
different from those secreted in acinar cells. The 
affirmation is based on the fact that the substances 
contained in granulations are moderately PAS 
positive, while the cytoplasm of acinar cells is PAS 
negative, same as the one in striated ducts. These 

aspects suggest the fact that acinar cells do not 
secrete neutral mucosubstances, while those in 
granular ducts synthesize such substances. The 
fact that the secretion of granular ducts’s cells 
is different from the one of acinar cells was also 
shown in the case of Alcian blue reaction, when 
the acinar cells were moderately positive, while 
cells in granular ducts’ walls presented a negative 

Fig. 5. Granular duct continuing with striated duct: granular duct (red arrow); striated duct (black arrow) (PAS)

Fig. 4. Granular duct continuing the intercalated ducts: acinus (blue arrow); intercalated ducts (black arrows); 
granular duct (red arrow) (PAS)



96

Bulletin UASVM Veterinary Medicine 74 (1) / 2017

reaction. Alcian blue reaction results show the 
fact that acinar cells secrete acid mucosubstances 
in moderate quantities, while those in granular 
ducts secrete these kinds of mucosubstances in 
negligible quantities. Corroborating results from 
the two histochemical reactions, we can affirm that 
in rabbit mandibular gland, moderate quantities 
of both acid (acinar cells) and neutral (cells from 
granular ducts) mucosubstances are synthesized.

Results obtained in this study are not 
comparable to those in specialty literature, where 
there is no trenchant information on the granular 
ducts existence in rabbit mandibular gland. On 
the other hand, some authors affirm that there is 
a proximal granular segment of intercalated ducts 
which is PAS positive, but Alcian blue negative, 
in rabbit mandibular gland. Authors state that 
this granular segment continues with short non-

Fig. 7. Alcian blue negative reaction in cells lining the granular ducts (Alcian blue)

Fig. 6. PAS positive reaction in cells lining the granular ducts (PAS)
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granulated intercalated ducts (Shackleford and 
Klapper, 1962). In other words, these authors 
consider the segment of the duct with granular 
cells as a part of intercalated duct. The only 
resemblance of the results from these authors 
with the ones obtained by us referes to the 
fact that the cytoplasm of granular cells is PAS 
positive, but Alcian blue negative, similar to what 
we obtained. Other authors sustain that in rabbit 
mandibular gland there are three types of ducts: 
intercalated, striated (intralobular) and excretory 
(interlobular), same as in the majority of species, 
such as human (Al-Saffar and Simawy, 2014), 
ferret (Triantafyllou et al., 1999), miniatural pig 
(Xin et al., 2005), European hamster (Khojasteh 
and Delashoub, 2012). These authors did not 
highlight granular ducts in rabbit mandibular 
gland, nor segments of ducts with granular cells 
as previously mentioned authors. As opposed to 
these authors, we highlighted ducts with large 
numbers of granular cells, a situation comparable 
from many points of view to the one existent in 
animals which present four distinct segments for 
mandibular gland ducts: intercalated, granular, 
striated and excretory, as in gerbil (Bazan et al., 
2001) or rodents (Tsuboi et al., 2004; Moghaddam 
et al., 2009).

CONCLUSION
Results obtained in this investigation 

demonstrate the existence of granular ducts in 
rabbit mandibular gland, with comparable aspect 
to those existent in some rodents, although in 
smaller numbers. Moreover, utilized histochemical 
reactions demonstrate the fact that cells from 
granular ducts in rabbit mandibular gland 
synthesize neutral mucosubstances.
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