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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim: Fexofenadine is a newly introduced oral non-sedating 

agent used for allergic diseases. We sought to investigate the 
effects of the use of fexofenadine on the salivary gland of adult 
male albino rats.

Materials and Methods: 30 adult male albino rats were 
classified randomly into 3 groups, as follows: Group A (control 
group) which consisted of 10 healthy rats. Group B (treated 
group) which consisted of 10 rats received FEX 5mg/kg/
day, and Group C (treated group) which consisted of 10 rats 
received FEX 10mg/kg/day. Blood samples were obtained 
to assess serum levels of Thioredoxin reductase (TRX) and 
malondialdehyde (MDA). Salivary glands were removed and 
prepared for histological examination.

Results: This study showed that significantly (p<0.05) 
higher TRX and MDA levels were observed in group B and 
group C, compared to group A. The histological examination 
for salivary tissues revealed degenerative changes in serous 
cells of acini were present with deep pyknotic nuclei. Vacuolar 
cytoplasmic degeneration is also seen in other certain cells. 
Blood congestion was present in the intralobular blood vessels, 
particularly around the striated ducts. The glandular secretion 
duct contained mucus and serous secretion and the wall of 
the duct was surrounded by many WBCs with macrophage. 
Conclusion: Fexofenadine hydrochloride use induces remarkable 
histopathological changes with dose-dependent response and 
remarkably linked to elevation of oxidative stress markers.

Key words. Fexofenadine, Malondialdehyde, Thioredoxin 
reductase.
Introduction.

The salivary glands are located in the mouth and secret saliva 
which is an important vehicle for maintaining mouth health 
and help in food digestion [1]. Minor salivary glands cover the 
whole oral cavity, while major salivary glands the parotid glands 
(produce 20-50% of saliva and in total 80% of oral amylase), 
the submandibular glands, and the sublingual glands [2]. 

Fexofenadine is a safe antihistamine of a new generation (non-
sedating) used to relieve allergic symptoms of seasonal allergies 
and skin allergies [3]. Fexofenadine is preferred over sedating 
antihistamines due to their selectivity to H1-receptor antagonism 
preferably over cholinergic or α-adrenergic thereby exhibiting 
naïve adverse effects compared to sedating or first-generation 
antihistamines [4]. Fexofenadine also suppresses eosinophil 
providing antiallergic and anti-inflammatory activity [5].

Thioredoxin reductase (TrxR) is part of all cells of all 
organisms ubiquitously present as a part of thioredoxin system 
(TrxS) tackling the reduction of thioredoxin (Trx) catalyzed 
by coenzyme Nicotinamide adenine dinucleotide phosphate 
(NADPH) [6]. Trx are of 3 subtypes in human cells: cytoplasmic 

(Trx1), mitochondrial (Trx2), and spermatozoa (Trx3) [7]. 
These Trx altogether provide a template for the inhibition of 
lipid peroxidation and nucleic acid damage. This study was 
undertaken to investigate the biochemical (Trx, and MDA) and 
histopathological changes in the salivary gland of adult male 
albino rats exposed to fexofenadine (FEX) [8].
Materials and Methods.

Experimental animals: A package of 30 white albino rats 
(Male, aged 8-10 weeks, weight 250-280g) kindly provided by 
Experimental Animal Center/College of Veterinary Medicine/
University of Tikrit. The animals were settled under normal 
conditions of animal hosting (12-hour dark-light cycle, 
temperature 23±1°C, humidity 50%, open access to food and 
water- ad libitum. The study was covered by an ethical agreement 
of the Ethics Committee of the University of Tikrit College of 
Veterinary Medicine for the care and use of laboratory animals [9-12].

These animals were divided into three groups (10 rats each), 
group A (control group) administered vehicle, group B given 
FEX 5mg/kg/day, and group C given FEX 10mg/kg/day for 
2 months (Figure 1). Then blood is collected from the heart 
puncture and serum is separated and stored.

Figure 1. Workflow chart of the study design.
Parotid glands were dissected and fixed in 10% formalin 

diluted in phosphate-buffered saline. Tissues the next day were 
sectioned (5-μm thickness) and were made from paraffin wax 
tissue blocks. These tissue blocks were cut via microtome and 
sections mounted on slides, dewaxed, stained with hematoxylin 
and eosin and examined under light microscope [13-16].
Results.

Biochemical parameters: The plasma concentration of MDA 
and Trx in FEX groups was significantly (p<0.05) higher than 
the control group (Figure 2).
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Figure 2. Fexofenadine elevated MDA and Trx as compared to the 
control group. Data expressed as standard error. *p<0.05. MDA= 
Malondialdehyde, Trx=Thioredoxin, A=control group, B=fexofenadine 
5mg/kg/day, C=fexofenadine 10mg/kg/day.

Figure 3. Fexofenadine induced histopathological changes in the 
parotid gland as compared to the control group. A=control group, 
B=fexofenadine 5mg/kg/day, C=fexofenadine 10mg/kg/day.

Histological structures of the parotid gland (Figure 3): in the 
control group, the parenchyma of the gland was around with 
glandular acini, each cell of light cytoplasm and flattened nuclei 
(A1). The delicate connective tissue in the acini contained 
small blood capillaries and lymphocytes (A2). The cytoplasm 
had great droplets of mucus. There were muco-serous acini 
which had cells secreting serous media adhered to the mucus 
acini (Serous demilune) (A3). Fexofenadine 5mg group: The 
interlobar blood vessel (vein) was highly engorged with 
haemolyzed blood and blood thrombus, also few WBCs were 
inside the blood and the blood vessel arteriole had a small mass 
of blood. The inflammatory white blood cells were infiltrated 
around the blood vessels (B1). The delicate connective tissue 
around the gland which is formed by a few collagen and 
elastic fibres, is associated with the presence of macrophages 
and few WBCs(B2). The acinar mucus cells were completely 
degenerated, and the lumen of acini was evacuated from the 
mucus. The interlobar septa contained collagen bundles in 
great amounts with fibroblasts and the interlobar blood vessels 
were filled with blood. The main secretory duct was filled with 
glandular secretion of mucus and enzymes (B3). Fexofenadine 
10mg group: The glandular secretion duct contained mucus 
and serous secretion and the wall of the duct was surrounded 
by many WBCs with macrophage (C1). The gland was devoid 
of the capsule. Degenerated serous cells of acini were present 
with deep pyknotic nuclei. Vacuolar cytoplasmic degeneration 
is also seen in other certain cells. Blood congestion was present 

in the intralobular blood vessels, particularly around the striated 
ducts (C2). Blood hemolysis was present in the lumen of veins 
and arteries, surrounded by infiltration of WBCs. Degenerative 
changes of many acinar cells are demonstrated. The intercalated 
and striated secretory ducts were seen as normal (C3). The blood 
vessels which were present in the different glandular lobules 
had blood hemolysis and congestion. The acinar serous cells 
contained cytoplasmic degeneration. White blood cells were 
infiltrated around the blood vessels and secretory ducts (C4).
Discussion.

Submandibular glands (SMGs) of rats have a mixed structure 
consisting of both serous and mucous secretory units and are 
the largest salivary glands of rats. Therefore, SMGs of the 
rats are a convenient model for investigating morphological 
integrity [1,2]. One of the most important cellular cytoplasmic 
redox systems is the thioredoxine system encompassing TRX-1, 
TRXR1 and NADPH9. It has a high expression in many cancer 
cells, including breast tumours.

TRX is a multifunctional protein and has anti-inflammatory 
and antiapoptotic effects, as well as antioxidative effects [6,7]. It 
can act as a direct scavenger of reactive oxygen species (ROS), 
and its reduced form inhibits apoptosis by binding to apoptosis 
signal-regulating kinase-1 (ASK-1). Treatment rats with 
Fexofenadine induced a significant increase in TRX because of 
oxidative stress and the production of intramitochondrial ROS, 
which produces dysregulation of redox status [14-16].

These studies venerate the idea that FEX can indulge salivary 
glands by transmuting the MDA allied to the biochemical 
mechanisms accountable for the upholding of cells. All these 
parameters could be biomarkers of injuriousness in salivary 
glands. The histopathological study of salivary gland tissues 
corroborated the biochemical findings. FEX produced many 
degenerative amendments in tissue including blood hemolysis 
was present in the lumen of veins and arteries, surrounded by 
infiltration of WBCs. Degenerative changes of many acinar cells 
are demonstrated. The intercalated and striated secretory ducts 
were seen as normal. The key mechanism of histopathological 
shifts fingered in free radical elaboration, which causes lipid 
peroxidation and antioxidant enzyme diminution [17].

The contemporary verdicts are also reciprocal to earlier 
researches of Prestifilippo et al. [18]. Medina et al. in patients 
with periodontitis trials, have been fretful with the coupled 
anatomical amendments in the submandibular gland [19]. They 
have recorded many vagaries, such as secretory granules vanished 
and fluid accumulation of periductal areas with a noticeably more 
vacuolization of acinar cells cytoplasm [20,21]. This finding could 
be helpful to consider fexofenadine for treatment of other rare 
diseases including Mounier-Kuhn Syndrome [22].
Conclusion.

Fexofenadine elevated thioredoxin reductase and 
malodialdehyde and induced inflammatory and degenerative 
histological changes.
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