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ABSTRACT

Objectives: This study was designed to clarify the effect of Duloxetine on the lingual mucosa 
of male albino rats.

Materials and methods: Forty male albino rats divided as: 20 animals served as control. 
Group II: 20 animals and received duloxetine in a dose of 10mg/kg body weight that dissolved in 
distilled water and administrated through the metallic curved oropharngeal tube. At the end of the 
experiments, which lasts for 3 months, half of the animals of different groups (group I.1 and II.1) 
were sacrificed. The rest of animals (group I.2 and II.2) were allowed for a recovery period of 30 
days. the tongue of all groups were extracted and prepared to examined through histological exami-
nation of their lingual mucosa to detect any structural changes, transmission electron microscopic 
examination of their lingual mucosa to detect any ultrastructural changes and immunohistochemi-
cal localization of E-cadherin 

Results: The light microscopic examination of the tongue of the rats treated with Duloxetine, 
anti-depressant drug, showed degenerative changes that involved the surface epithelium and lamina 
propria. The animals left for a recovery period showed partial improvement in their structure, these 
results were indicated by ultrastructural results. The immunohistochemical results of Duloxetine 
group showed weakly positive reactivity of E- cadherin while the recovery group showed moder-
ately positive reactivity to E cadherin.  

Conclusion:  Duloxetine has a degenerative effect upon the experimental level.

KEY WORD: Duloxetine, anti-depressant, Anxiety disorders, selective serotonin reuptake in-
hibitors drugs, lingual mucosa, E-cadherin
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INTRODUCTION 

Anxiety disorders are common in children and 
adolescents with reported prevalence rates between 
2.4% and 29.8% 1. It has a strong association with 
personal distress, impaired social and occupation-
al functions, hampered quality-of-life, and overall 
substantial economic loss2. Baldwin et al.3 are-
ported substantial unmet public health, clinical, and 
research needs in the intervention of anxiousness 
disorders. In children and adolescents who might 
benefit from use of medications, selective serotonin 
reuptake inhibitors (SSRIs) are alternative drugs4. 
Antidepressants drugs such as duloxetine serotonin 
and norepinephrine reuptake inhibitors (SNRIs), is 
approved for the treatment of generalized anxiety 
disorders. Duloxetine (SNRIs) block both the se-
rotonin and norepinephrine reuptake and weakly 
inhibit dopamine reuptake leading to increased se-
rotonergic, noradrenergic, and dopaminergic neuro-
transmission 5. Side effects of SNRIs are similar to 
those of selective serotonin reuptake inhibitors (SS-
RIs) but also includes an increase in systemic blood 
pressure, especially dose-dependent increase in su-
pine systolic and diastolic blood pressure has been 
reported6. Hyponatremia and syndrome of inappro-
priate vasopressin secretion are uncommon how-
ever are reportable with SNRIs 7. Nervousness, 
somnolence, nausea, decreased appetite, weight 
loss, constipation, increased sweating, dry mouth, 
dizziness, troubled sleeping and sexual dysfunction 
are the most commonly reported side effects of du-
loxetine5.

Duloxetine was recommended as a first choice 
for the treatment of chemotherapy-induced neu-
ropathy by the American Society of Clinical Oncol-
ogy8, as a best therapy for fibromyalgia treatment 
in the presence of mood disorders by the German 
Interdisciplinary Association for Pain Therapy9, as 
a Grade B recommendation for the treatment of dia-
betic neuropathy and fibromyalgia by the American 
Association for Neurology10 and as a level A recom-

mendation in certain neuropathic states by the Euro-
pean Federation of Neurological Societies11.

The most commonly reported treatment -emer-
gent adverse events among duloxetine-treated pa-
tient were nausea, dry mouth, headache and diz-
ziness12, long-term subject area of fibromyalgia 
patients receiving duloxetine, frequency and type of 
adverse issue was similar. Incline effects tended to 
be mild-to-moderate, and tended to be reduced in 
intensity over time13.

Duloxetine inhibits the re-uptake of 5-hydroxy-
tryptamine and norepinephrine in the central ner-
vous arrangement, while increases dopamine (Dis-
trict attorney) specifically in the prefrontal cerebral 
cortex, where there are few DA reuptake pumps, via 
the inhibition of NE reuptake pumps (Cyberspace) 
which is believed to mediate reuptake of DA and 
NE14 . However, duloxetine has no significant af-
finity for dopaminergic, cholinergic, histaminer-
gic, opioid, glutamate, and gamma-Aminobutyric 
acid(GABA) reuptake transporters so it could be 
considered as a selective reuptake inhibitor at the 
5-HT and NE transporters. Duloxetine undergoes 
extensive metabolism, but the major circulating 
metabolites do not significantly contributed to the 
pharmacologic activity15.

Major depressive disorder is believed to be due 
to an increase in pro-inflammatory cytokines within 
the central nervous system. Antidepressants that 
have a similar mechanism of action as duloxetine, 
i.e. 5-hydroxytryptamine metabolism inhibition, 
cause a decrease in proinflammatory cytokine activ-
ity and increase in anti-inflammatory cytokine; this 
mechanism may apply to duloxetine in its effect on 
depression but research on cytokine specific to du-
loxetine therapy is not avaliable16.

Duloxetine used as an analgesic for treating dia-
betic neuropathy and central pain syndrome such as 
fibromyalgia due to its sodium ion channel blockade 
ability17. 
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MATERIAL AND METHODS

Forty male albino rats weighing 180 -200 gr 
body weight were used in this investigation. The 
animals were divided into two groups as following:

Group I: were 20 animals served as control and 
received vechile daily

Group II:  were 20 animals and received dulox-
etine in a dose of 10mg/kg body weight that dis-
solved in distilled water and administrated through 
the metallic curved oropharngeal tube2. 

The animals were caged, five animals per cage, 
they were maintained under optimum conditions of 
good ventilation and temperature in animal house of 
faculty of dentistry, Suez Canal University. Animals 
were supplied natural diet and drinking water adli-
bitum, through the whole experiment periods which 
lasts for 3 months.

At the end of the experiments, which lasts for 
3 months, half of the animals of different groups 
(group I.1 and II.1) were sacrificed by cervical dis-
location. The rest of animals (group I.2 and II.2) 
were allowed for a recovery period of 30 days.

At the end of recovery period, the rest of animals 
(groups I.2 and II.2) were sacrificed also by cervical 
dislocation.

Tongues of animals of different group were 
dissected out, cut longitudinally into two halves, 
fixed in 10% neutral buffered formalin, processed to 
be embedded in paraffin. Six microns thick sections 
were cut to be stained with: 

1-	 Hematoxylin and eosin for histological examination.

2-	 Immunohistochemical localization of E cadherin 

Small sized (1mm³) specimens from the tongue 
of the animals of different groups was rapidly fixed 
in 3% phosphate buffered glutraldehyde (PH 7.2) 
for 1-2 hours (primary fixation) and prepared for 
electron microscope examination that was carried 
out using the T.E.M. (JEOL 1000) in the faculty of 
Agriculture, Cairo university. 

RESULTS

I-Light microscopic results: 

A - Haematoxylin and Eosin results: 

Control group (Group I.1 & I.2): The histological 
examination of the mucous membrane of the tongue 
of the rats showed the normal histological features 
of surface epithelium and underlying lamina 
propria. The dorsal surface of the tongue showed 
the different types of papillae including the filiform, 
fungiform papillae and circumvallate papillae, 
and lingual glands showed normal histological 
architecture Fig (1)

Fig. (1) A photomicrograph of tongue of a control rat showing 
(A) dorsal surface of the tongue of control with filliform 
papillae (B) fungiform papilla with  taste bud at its 
superior position (C)lingual salivary gland  serous acini 
and mucous acini (D) the mucous membrane of the 
ventral surfaces {H&E, orig. mag. 250, 400, 250, 250}. 

Group II.1: light microscopic examination of 
rats received daily dose duloxetine of 10mg/kg 
of body weight dissolved in distilled water for 3 
months showed degenerative changes in the dorsal, 
ventral and their lingual glands.

Filliform papillae showed deformation with 
decrease in the length and number, atrophic epithelial 
covering and loose normal shape of their epithelial 
ridge. Fungiform and circumvallate papillae showed 
atrophic epithelial surface, hyperkeratinization 
of epithelial covering was a marked result after 
Duloxetine treatment. lamina propria and showed 
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shrunken and atrophied taste buds that may be 
completely lost. The underlying lamina propria 
showed dissociation of their collagen fiber. Lingual 
salivary glands showed degree of degeneration 
represented by cytoplasmic vacuolization of their 
serous acinar cells while their mucous acinar cells 
showed cystic transformation, the ductal cells 
showed flattening of their lining and stagnation 
of secretion in their lumen. Ventral surface of the 
tongue of group II.1 showed atrophic changes 
represented by thin epithelial with intercellular 
cytoplasmic vacuolization and their lamina propria 
showed fibers dissociation with blood vessels 
dilatation that engorged with RBCs. Fig (2)

Group II.2: examination of the tongue of rats 
treated with duloxetine for 3 months and then 
left for a recovery period for one month showed 
marked improvements in their histological structure 

represented by normal thickness of surface 
epithelium, with some areas of hyperkeratinization, 
normal epithelial ridges and less cytoplasmic 
vacuolization. 

Fungiform and circumvallate papillae showed 
normal architecture with almost normal taste 
buds. lingual salivary gland showed improvement 
represented by decrease in number and size of 
cytoplasmic vacuolization of their acinar cells some 
acinar cell showed complete absent of cytoplasmic 
vacuolization.  Mucous cell showed normal 
appearance with little cystic transformation.

 Ductal cells showed normal epithelial lining, 
some ducts showed stagnation of secretion in their 
lumen. Ventral surface showed normal epithelium 
thickness. Lamina propria showed normal collagen 
fibers with normal vascularity and cellularity. Fig (3)

Fig. (2) A photomicrograph of group II.1 rats showing (A) 
atrophied and deformed filliform papillae with areas 
of hyperkeratosis (B) atrophied fungi papillae with 
degenerated taste bud and hemorrhage in underlying 
lamina propria(C) serous acinar cells with severe 
cytoplasmic vacuolization (D) mucous acinar cells with 
cystic transformation (E) ventral surfaces of tongue 
showing thin  epithelial surface with disassociation and 
degeneration  of under laying  collagen fibers of lamina 
propria and dilated blood vessels {H&E, orig. mag. 
250, 250, 400, 250, 250}

Fig (3): A photomicrograph of group II.2 rats showing (A) 
almost normal filiform papillae with normal epithelial 
thickness and normal underlying lamina propria. (B) 
fungiform papillae with normal taste bud but losing 
their normal mushroom shape and filiform papillae 
with some cytoplasmic vacuolization. (C)mucous 
acinar cells with a stagnant secretion in their ducts. 
(D) serous acinar cells with decreasing in cytoplasmic 
vacuolization and stagnant secretion of their ducts (E) 
normal surface epithelium and lamina propria of the 
ventral surfaces of the tongue {H&E, orig. mag. 400, 
250, 400, 250, 250}. 
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Immunohistochemical localization of E-Cad-
herin (Table 1)

Examination of sections taken from the tongues 
of rats of control group (group (I.1, I.2) and 
incubated with mouse monoclonal antibody of 
E-cadherin clone 36B5 revealed a strongly positive 
reaction in the epithelial cells of the different strata 
of the surface epithelium of the dorsal and ventral 
surfaces of the tongue.

The lingual salivary glands revealed strongly 
positive staining reactivity both in the mucous and 
serous acinar and ductal cell (FIG 4)

Fig (4) A photomicrograph of the tongue of control group 
incubated with mouse monoclonal antibody of 
E-cadherin clone 36B5 showing (A) strongly positive 
staining reactivity of the epithelial cells of dorsal 
surface of the tongue (B) strongly positive staining 
reactivity of the epithelial cells of ventral surface of 
the tongue (C) strongly positive staining reactivity of 
the epithelial cells of ventral surface acinar cell of the 
tongue {H&E, orig. mag. 400, 250, 400}. 

The tongue obtained from group II.1 animals 
treated with a daily dose of duloxetine of 10mg/
kg of body weight dissolved in distilled water for 
3 months and incubated with mouse monoclonal 
antibody of E-cadherin clone 36B5 showed:  
Weakly positive reaction of the epithelial cells of 
the different strata of the surface epithelium of the 
dorsal and ventral surfaces of the tongue. Lingual 
salivary glands revealed weakly positive staining 
reactivity in the acinar and ductal cells of both the 
mucous and serous glands. Fig (5)

Group II.2 animals treated with duloxetine for 
3 months and then left for a recovery period for 
one month showed moderately positive reaction to 
mouse monoclonal antibody of E-cadherin clone 
36B5 in the epithelial cells of the different strata of 
the surface epithelium of the dorsal, ventral surfaces 
of the tongue and lingual salivary gland (ducts and 
acini). Fig 6.

Fig (5) A photomicrograph of the tongue of group II.1 rats incu-
bated with mouse monoclonal antibody of E-cadherin 
clone 36B5 showing (A) weakly positive staining reactiv-
ity of the epithelial cells of dorsal surface of the tongue (B) 
weakly positive staining reactivity of the epithelial cells of 
ventral surface of the tongue (C) weakly positive staining 
reactivity of the epithelial cells of ventral surface acinar 
cell of the tongue {H&E, orig. mag. 250, 400, 250}.  

Fig (6) A photomicrograph of the tongue of recovery group in-
cubated with mouse monoclonal antibody of E-cadherin 
clone 36 B5 showing (A) moderately positive staining 
reactivity of the epithelial cells of dorsal surface of the 
tongue (B) moderately positive staining reactivity of 
the epithelial cells of ventral surface of the tongue (C) 
moderately positive staining reactivity of the epithelial 
cells of ventral surface acinar cell of the tongue {H&E, 
orig. mag. 250, 250, 250}.  
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TABLE (1) Illustrates the staining reactivity of the 
surface epithelium of the dorsal and 
ventral surfaces of the tongue as well as 
the acini and ducts of lingual glands of the 
different groups to E-cadherin

Group Dorsal Ventral

Lingual salivary 
glands

Acini Ducts

Control (I.1, I.2) +++ +++ +++ +++

Group II.1 + + + +

Group II.2 ++ ++ ++ ++

Scores of staining reaction:
 -        Negative 
+        Weakly positive 
++      Moderately positive
 +++    Strongly positive

Transmission Electron-microscopic results

The ultrastructure of the dorsal surface of the 
tongue of the control group (I.1, II.2) showed dif-
ferent layers of keratinized stratified squamous epi-
thelium that protrude over the surface to form the 
filliform and fungiform papillae. 

The basal layer composed of one row of low co-
lumnar cells. The nuclei of basal cells were oval and 
possessed shallow invaginations of the nuclear en-
velope. At the lateral and superficial boundaries of 
the basal cells, the plasma membrane formed highly 
irregular convoluted interdigitaions with adjacent 
cells. Adjacent membranes were connected by des-
mosomes of variable lengths 

The basal cells were separated from the under-
lying connective tissue by continuous and uninter-
rupted basal lamina. It was composed of electron 
lucent zone, lamina lucida, electron dense zone, 
lamina densa, and anchoring fibrils forming the re-
ticular lamina. The basal cells were connected to 
basal lamina by spotted and numerous hemidesmo-
somes. All types of cell organelles including mito-
chondria, smooth and rough endoplasmic reticulum 
and Gologi bodies were found. 

The spinous cell layer was composed of several 
rows of polyhedral cells with spherical nuclei and 
prominent nucleoli. The nuclear membrane had 
shallow indentations. The plasma membrane of spi-
nous cells was connected together by desmosomes. 
Odland bodies were sometimes observed as intra-
cytoplasmic small oval internally lamellated struc-
tures in the upper spinous layers and were usually 
located adjacent to the cell membrane 

The granular cell layer was composed of 2-3 lay-
ers of flattened cells with elongated flattened nuclei. 
Some granular cells also contained (Odland bodies) 
with electron dense lamellations. The cytoplasm 
contained few mitochondria and small circular ker-
atohyaline granules. Desmosomes of granular cells 
were small and regularly distributed and the surface 
was covered by keratinous layer 

Nonkeratinocytes at different level of epithe-
lial cells were seen, Melanocytes appeared between 
basal cells extended their cytoplasmic processes 
into intercellular spaces of epithelial cell. Langer-
hans cells were found in upper layers of epithelial 
cells with their characteristic Bir_beck granule. 
Merkel cells demonstrated in between basal cells 
and showed desmosomal attachments with epithe-
lial cells 

The lamina propria was composed of collagen 
fibers, fibroblasts, small sized endothelial lined 
blood vessels which were embedded in an amor-
phous ground substance. The fibroblasts were the 
most prominent connective tissue cells which ap-
peared spindle shaped with elongated nuclei. Few 
polymorphnuclear leukocytes, macrophages and 
lymphocytes were sometimes encountered. Fig (7)

Electron microscopic examination of the tongue 
samples of group II.1 were the rats treated with a 
daily dose duloxetine of 10mg/kg of body weight 
dissolved in distilled water for 3 months showed 
marked degenerative changes. Variable sized cyto-
plasmic vacuoles were commonly observed in most 
of epithelial cells.  Marked destruction of different 
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cell organelles was a common finding. Decrease 
in the size and number of keratohyaline granules 
in granular cells were demonstrated. Inflammatory 
cells appeared in the extremely widened intercellu-
lar spaces between the epithelial cells. Keratin layer 
showed increase in its thickness. The lamina propria 
revealed fibroblasts presenting cytoplasmic vacuol-
ization and dissociated collagen fibers. A number of 
inflammatory cells appeared within the lamina pro-
pria which presented markedly dilated blood ves-
sels. Fig (8)

Electron microscopic examination of the tongue 
samples of group II.2 were the rats treated with a 

daily dose duloxetine of 10mg/kg of body weight 
dissolved in distilled water for 3 months then left 
for 1 month for recovery showed improvement on 
ultrastructure level indicated by decrease in the 
cytoplasmic vacuolization in different epithelial 
cells layers. Normal desmosomal junction between 
epithelial cells. Almost normal size and no. of ke-
ratinohyaline granules in the granular layer, areas 
of normal thickness of keratin layer. Lamina pro-
pria showed normal ultrastructure view with almost 
normal fibroblasts that rested in amorphous ground 
substance and normal collagen fibers. Fig (9) 

Fig. (7) An electron micrograph of the tongue of control animal 
showing (A) basal cell with small intercellular spaces 
and lateral interdigitation (desmosomes) between them, 
resting on an intact basal lamina and connected to it 
by hemidesmosomes. The nuclei are oval and have 
shallow invaginations (B) The spinous polyhedral 
cells with small interdigitation of its plasma membrane 
between them, and Odland bodies (arrow). (C) showing 
upper granular cell layer with keratohyalyine granules 
(D) lamina propria with spindle shaped fibroblast (star), 
blood vessels (arrow) containing RBCs, and surrounded 
by collagen fiber. Uranyl acetate& Lead citrate (x1000, 
x2000, x2000, x2000, x2000)

Fig (8) An electron micrograph of the tongue of group 
II.1 animals showing(A) basal cells with multiple 
cytoplasmic vacuoles and destruction of the underlying 
connective tissue with presence of lymphocyte (arrow) 
(B) spinous cell with multiple cytoplasmic vacuoles 
and widened intercellular spaces (arrows). (C) granular 
cell with multiple cytoplasmic vacuoles and decrease in 
the number of keratohyaline granules. (D) keratin layer 
with increase in its thickness and wide intercellular 
spaces between their layers. (E) lamina propria with 
fibroblast (arrow) showing cytoplasmic vacuolization, 
degenerated collagen fibers, lymphocyte (L), and 
macrophage (M).    Uranyl acetate& Lead citrate 
(x2000, x1000, x2000, x2000, x2000)
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DISCUSSION

Serotonin–norepinephrine reuptake inhibi-
tors (SNRI) are used to treat depressive disorders 
and certain types of chronic pain18. Yoshida et al, 
2017 reported that the common adverse effects of 
serotonin–norepinephrine reuptake inhibitors are 
nausea, dry mouth, dizziness and headache 19. The 
histological examination of the lingual mucosa of 
rats that treated a daily dose of duloxetine of 10mg/
kg of body weight dissolved in distilled water for 3 
months revealed a degenerative change in the dor-
sal, ventral and their lingual glands. These degen-
erations manifested as atrophied epithelial surfaces, 
malformed papillae of dorsal surface of the tongue, 
taste buds of the fungiform and circumvallate were 
degenerated.  Hyperkeratinization in some areas of 
surface epithelium was marked observation in our 
results.

Terminal differentiation is associated with 
increased keratohyaline granules and a reduction 
in nuclei in superficial layer cells. The amount of 
keratohyaline granules determines the extent of the 
keratinization process. The decrease or absence of 
keratohyaline granules is associated with abnormal 
terminal differentiation (parakeratinization) 20.

According to the previous research hyperkeratosis 
of present investigation may be due to disturbance 
in of epithelial turnover rate due to the present 
degeneration that may affect the keratohyaline 
granules leading to abnormal desquamation and 
renewal of the surface epithelium causing the 
present hyperkeratosis.

Lamina propria showed dissociation of their 
fibers with marked dilatation of blood vessels. 
Lingual salivary glands showed severe cytoplasmic 
vacuolization of serous acinar cell and cystic 
transformation of mucous ones while their ducts 
showed thin epithelial lining with stagnation of 
secretion in their lumen.

All of these degenerative changes indicated that 
disturbance in cellular homeostasis and cellular 
failure and indicate that lingual mucosa suffered 
cellular failure as a result of administration of 
duloxetine.

The histological results are indicated by the 
transmission electron microscope results that 
revealed the degeneration upon the ultrastructural 
levels through destruction of the most cellular 
organelles degeneration, swollen mitochondria, 
increase in thickness of keratin and widening 
of intercellular spaces between epithelial cells 
lamina propria showed fibroblast with cytoplasmic 
vacuolization and Inflammatory cells observed at 
different levels of epithelial cells and lamina propria. 

The appropriate regulation of cell–cell adhesion 
is an important event in the homoeostasis of 
different cell types. In epithelial cells, tight adhesion 
mediated by E-cadherin receptors is essential for 
the differentiation and functionality of epithelial 
sheets, upon assembly of cadherin-mediated cell–

Fig (9) An electron micrograph of the tongue of group II. 
2 animals showing (A) basal cells with normal 
ultrastructure picture (B) prickle cell with little 
cytoplasmic vacuolization (C) almost normal granular 
layer little cytoplasmic vacuolization (D) almost normal 
keratin layer and granular layer with keratohyaline 
granules and little cytoplasmic vacuolization (E) normal 
lamina propria and collagen fiber Uranyl acetate& Lead 
citrate (x3000, x3000, x 3000, x2000, x2000)
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cell contacts21. Cadherins have been postulated to be 
responsible for the occurrence of contact inhibition 
of cell growth 22.

In the present investigation, examination of  
lingual mucosae showed weakly positive reaction 
in the different strata of epithelium to monoclonal 
antibody of E-Cadherin. Also the serous and mucous 
lingual salivary glands of the tongue for both group 
II.1 animals compared to the controls.  

These results indicate both microscopic and 
submicroscopic results of group II.1 animals. In 
group II.1 animals treated with duloxetine, the 
decrease in the expression of E-cadherin may be 
due to decrease in protein synthesis and in turn 
alteration in adhesion molecules development or 
due to cytotoxic effect of the drug supporting this 
hypothesis Stepan et al. (2009)  23 supported this 
hypothesis and reported that Cadherin immuno- 
expression and normal function are not always in 
concordance. The function of E-cadherin may be 
altered because of the damage of other components 
of the intercellular adhesion systems, like cathenins. 
The author added that E-cadherin immunostaining 
intensity diminished with the degree of cell 
differentiation, or may be due to the cytotoxic effect 
of the drug.

McCorry,  2007 24 reported that antidepressants 
SNRI have an anticholinergic and antimuscarinic 
action, which blocks the action of parasympathetic 
system by inhibiting the effect of acetylcholine on 
the receptors of salivary glands. Thus dry mouth 
occurs, probably because the sympathetic portion 
independent nervous system prevails on the blocked 
parasympathetic system. Also khan et al., 2007 25 
reported that duloxetine antagonizes the muscarinic 
receptor and causes anticholinergic adverse effects, 
such as dry mouth.	

Olver26 stated that the role of saliva in 
maintaining the oral health and even quality of life is 
obvious in people who are lacking sufficient saliva. 
Patient experiencing reduced salivary flow suffer 

considerable morbidity, including dental caries, 
mucosal infections, dysphagia and discomfort with 
problem with eating, speaking, swallowing and 
frequent disturbances in taste.

The mucous glycoprotein secreted by salivary 
gland such as MUC5B, MUC7 and proline rich 
glycoproteins, play a major role in lubricating oral 
tissues. This lubrication reduces trauma to soft 
tissue during mastication swallowing and speaking. 
The author added that bacterial and fungal infection 
may affect the oral mucosa as a result of decrease in 
salivary flow that lead to inflammation 27. 

According to previous researches, we suggested 
that the degenerative changes that occurred in the 
lingual mucosa after administration of duloxetine as 
a result of decreasing in the salivary flow of major 
salivary glands that leading to inflammation and 
infection of oral mucosa tissues, including lingual 
mucosa, due to decrease in lubrication effect of 
saliva. 

The dilatation of blood vessels and their 
engorgement with blood was a constant feature in 
our results that may lead to stagnation and decrease 
of blood flow, resulting in hypoxia and ischemia 
which in our opinion may be an additional cause 
of structural deterioration of the tissue of the oral 
mucosa.

We also should also consider the adverse 
direct toxic effect of the duloxetine drug on the 
oral mucosal tissue that may lead to the present 
degeneration.  

The examination of the lingual mucosa of the 
rats that were allowed a recovery period of   30 
day revealed that a degree of improvement upon 
microscopic and submicrscopic levels. These 
improvements presented as decrease in number of 
cytoplasmic vacuolization in the surface epithelium, 
tongue papillae restore their normal shape, return of 
normal epithelial thickness of ventral and dorsal 
surfaces and the lamina propria return its normal 
texture.
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Lingual salivary glands showed almost normal 
appearance except for some areas of cytoplasmic 
vacuolization and some ducts showed dilatation of 
their lumen with stagnant secretions.

The e-cadherin results of group II.2 were mod-
erately positive indicating the partial improvement 
of cell-cell adhesion between cells which reflect the 
general improvement occurred in the lingual muco-
sal tissue.

In our opinion failure of complete recovery of 
the lingual mucosa after 30 days may be due to in-
sufficient recovery period, complete regeneration 
might have needed more time.

According to pervious investigations, using du-
loxetine for treatment depressive disorders should 
be under supervision after weighing the possible 
risks and benefits
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