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ABSTRACT

Background: Hyperlipidemia is a common problem. It is a well-known aggravating factor in the pathogenesis of many diseases
so that, this study was planned to study the structural changes of parotid gland in Triton WR-1339-induced hyperlipidemia rat
model and to investigate the (protecting and treating) effect of Thymus vulgaris extract (Thyme) as a natural product.
Materials and Methods: Fifty male albino rats were randomly divided into five groups. Group I (Control G), Group II
(Thyme G): rats received Thyme (500 mg/kg body weight) for ten days, Group III (Hyperlipidemia G): rats received a
single intraperitoneal dose of Triton WR1339. Group IV (Protected G): rats received Thyme for ten days and the induction
of hyperlipidemia occurred on the seventh day of the experiment. Group V (Treated G): rats received Thyme 24 hours after
induction and throughout the experiment. Three days after induction of hyperlipidemia, blood samples were collected to
measure serum total cholesterol & triglycerides. The parotid gland was processed for histological, histochemical and
immmunohistochemical studies. Morphometrical and statistical analysis were done.

Results: The hyperlipidemia rat model induced by Triton WR1339 developed acute inflammation of parotid gland leading
to obvious histological findings and significant increase in the immunohistochemical markers of inflammation and fibrosis.
These findings were ameliorated by thyme as a protecting agent and to a significant lesser extent as a treatment.
Concolusion: Thyme can be used as a protective agent against the parotid gland lesions caused by hyperlipidemia through its
anti-inflammatory, antioxidant and hypolipidemic properties.
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INTRODUCTION

Hyperlipidemia is a state of increased plasma lipids
over the normal range!. Triton WR 1339, a non-ionic agent
causing actively surface detergency leads to an elevation
of triglycerides and total cholesterol plasma concentration.
Triton WR-1339 could induce hyperlipidemic rat
model to evaluate potential hypolipidemic drugs is
accepted globally™. Hyperlipidemia may attribute to the
disease directly and indirectly through (inflammation
and impaired immune response)?, also abnormal cell
proliferation and apoptosis are various biological effects
in response to accumulation of lipids™!. Apoptosis induced
by hyperlipidemia is the corner stone to develop salivary
glands (mainly parotid gland) dysfunction¢!.

Secretion of saliva is the most important role of
parotid gland, which has a pivotal role to maintain the
oral homeostasis’®l. In addition, its secretion is a part
gastrointestinal tract function. However, many factors as
aging, inflammation, medication and autoimmune diseases
may lead to parotid gland dysfunction®. Salivary secretion
is controlled by water channel proteins on the secretory
cells, called aquaporin-5 (AQP5)!'%. Normally, nitric oxide
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is produced in the parotid gland for benefit action through
a reaction catalyzed by inducible nitric oxide synthase
(1--NOS)!. If nitric oxide is overproduced, it leads to the
destruction of parotid gland’s cells!".

Recently, herbal extracts which are culturally
acceptable, economically feasible and have antioxidants
activities could replace many drugs in various therapy
regimens!'?. Thymus vulgaris (Thyme) is a medicinal
plant belongs to the Lamiaceae family!'?!. It is a pleasant
smelling herb in the Mediterranean region!'. The main
ingredients of thyme are phenols, including flavonoids,
thymol, carvacrol, eugenol, luteolin and saponins, these
polyphenols are responsible for its antioxidant and free
radical scavenging activities!"™'®. Thymus vulgaris
extract was described as an immunomodulator, anti-
inflammatory agent!'”, vasorelaxant, hypolipidaemic and
hypoglycaemict!®°1,

Thus in the current study, we investigated the effects of
hyperlipidemia on the parotid gland and the influence of
thyme on it to measure the potential hypolipidemic effects
of this natural compound.
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MATERIALS AND METHODS

Chemicals

Triton WR-1339 was delivered from Sigma—Aldrich
(St. Louis, MO, USA). Triton WR-1339 was dissolved in
saline solution (pH 7.4).

Thymus Vulgaris extract (the trade name is thyme;
super concentrated liquid herbal extract presented as a
bottle containing 330 mg thymus vulgaris/ml) and all
markers were purchased from local distributer (Sigma
chemical) Cairo, Egypt.

Hyperlipidemia modeling

The hyperlipideamia was achieved by a single
intraperitoneal injection of Triton WR1339 (400 mg/
kg body weight) dissolved in 0.9% saline (pH 7.4) to
overnight fasted albino rats based on”. After one hour
of tritonization, the animals were given feed ad libitum;
Hyperlipidemia was confirmed 72 hours after triton
injection by determining the level of serum total cholesterol
and triglyceride.

Experimental design

All experimental protocols were approved by the Ethics
Committee of the Medical Research Institute, Alexandria
University, Egypt. Fifty adult male albino rats weighting
200 - 210 gm obtained from Medical Research Institute,
Alexandria University, Egypt. Firstly, the animals were
left for 72 hours for acclimatization, at temperature of
(2342 °C) with a 12 hours light / dark cycle. All rats have
free access to food, tap water and standard laboratory
chow. The rats were randomly divided into 5 groups of 10
in each:

Group I (Control G): it included ten rats, 5 rats
remained without treatment throughout the experiment and
5 rats received a single intraperitoneal dose of 1 ml 0.9%
saline (pH 7.4) on the seventh day of the experiment.

Group II (Thyme G): it included ten rats received
thyme in an oral daily dose of 500 mg/kg body weight??!l
(0.3 ml of thyme/rat) for ten days.

Group III (Hyperlipidemia G): it included ten rats
received a single intraperitoneal dose of Triton WR1339
(400 mg/kg body weight) dissolved in 1.0 ml 0.9% saline
(pH 7.4) on the seventh day of the experiment.

Group IV (Protected G): it included ten rats received
thyme in an oral daily dose of 500 mg/kg body weight
(0.3 ml of thyme/rat) for ten days; it was started on the first
day of the experiment and for ten days, the induction of
hyperlipidaemia was done by a single intraperitoneal dose
of Triton WR1339 (400 mg/kg body weight) dissolved
in 1.0 ml 0.9% saline (pH 7.4) on the seventh day of the
experiment.

Group V (Treated G): it included ten rats received

thyme throughout the experiment in an oral daily dose
of 500 mg/kg body weight (0.3 ml of thyme/rat); it was
started 24 hours after induction of hyperlipidaemia by a
single intraperitoneal dose of Triton WR1339 (400 mg/kg
body weight) dissolved in 1.0 ml 0.9% saline (pH 7.4) on
the first day of the experiment.

Three days after induction of hyperlipidemia
(10 days from the start of experiment), all animals were
weighted and then sacrificed after being anesthetized by
an intraperitoneal injection of 40 mg/kg pentobarbital
sodium™?, The blood samples were collected from the rat's
tails to measure the levels of serum total cholesterol and
triglyceride.

Biochemical analysis

Blood samples collected before scarification of the
animals under anesthesia were centrifuged at 1500 x g
for 15 min to separate serum. Serum total cholesterol
and triglycerides were determined using commercial kits
(Labtest Diagnostica, MG, Brazil) through enzymatic
colorimetric methods, the results were expressed as mg/
dl. This was done in central lab, Faculty of Medicine,
Menoufia University.

Histological analysis

A skin incision was done ventral to the external ear,the
parotid glands were dissected carefully, weighed and put
in 10% formalin solution then processed routinely by
embedding in paraffin; finally, the parotid glands were
sectioned into 5 um sections for histological (Hx.&E. and
Mallory's trichrome stains), histochemical (Periodic acid
schiff (PAS) stain) and Immunohistochemical stains with
anti-bcl-2 antibody (ab196495), anti-o SMA antibody
(ab32575) and anti-TNF-a antibody (ab66579) by avidin-
biotin complex method. Positive control for Bel 2 and TNF
—a was lymphoid tissues and for o SMA was muscle tissue.

Morphometric analysis

Image J software (Maryland, USA) used to evaluate the
different parameters in ten fields (non — overlapping, x100
and x400) for each specimen from five rats per experimental
group. The area percentage of Mallory's trichrome stain,
PAS reaction together with immunohistochemical stains
for the number of positive cells stained with oo SMA, areca
percentage of Bcl2 and area percentage of TNF a. This was
done in the Anatomy Department, Faculty of Medicine,
Menoufia University, Egypt.

Statistical analysis

By using SPSS program version 20.0, those quantitative
data were assessed and expressed as mean and standard
deviation. Mann Whitney U test was used to test the
difference between each two independent groups. The
statistically significant P value was considered lower than
(0.05).
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RESULTS

Biochemical, morphometric, and Statistical results
Body and parotid gland weight

Regarding the final weight of the body and the parotid
gland, the rats of hyperlipidemia group (III) showed
significant increase (p value < 0.05) of the both parameters
as compared to the control group (I), while both parameters
in protected group (IV) were significantly decreased
(p value < 0.05) as compared to the hyperlipidemia group
(III) (Histogram 1) .

Biochemical results

Regarding the serum triglyceride and cholesterol, the rats
of hyperlipidemia group (III) showed significant increase
(p value < 0.05) of the both parameters as compared to the
control group (I), while the both parameters in protected
(IV) group were significantly decreased (p value < 0.05)
(Histogram 2).

The surface area percentage of Mallory's trichrome
stain

The surface area percentage of Mallory's trichrome
stain in the parotid connective tissue spetae, around
ducts and blood wvessels is significantly increased
(p value < 0.05) in hyperlipidemia group (I1I) as compared
to the control (group I). Protected (group 1V) showed
significant decrease (p value< 0.05) in surface area
percentage of the Mallory's trichrome stain around ducts
and acini as compared to hyperlipidemia (group III)
(Histogram 3).

The surface area percentage of PAS stain

Hyperlipidemia group (III) showed significant decrease
(p value < 0.05) of the mean PAS stained area percentage
as compared to control group (I). In protected group (IV)
there was significant increase (p value < 0.05) of the mean
PAS stained area percent as compared to hyperlipidemia
group (III) (Histogram 3).

The number of o SMA stained cells

The hyperlipidemia group (III) showed significant
increase (p value < 0.05) in the mean number of cells that
show positive cytoplasmic immunoreactivity for « SMA
compared to control (group I). Protected group (IV) showed
significant decrease (p value < 0.05) in the mean number
of cells with cytoplasmic immunoreactivity for o SMA as
compared to hyperlipidemia group (III) (Histogram 4).

The surface area percentage in BcL2 immunostain

Significant decrease (p value < 0.05) in the mean
surface area percentage of cytoplasmic immunoreactivity
for Bel2 in the parotid gland sections of hyperlipidemia
group (III) was recognized as compared to control group
(D). Parotid gland sections of Protected group (IV) stained
with Bel2 showed significant Increased (p value < 0.05) in
the mean surface area percentage of positive cytoplasmic

immunoreaction for Bcl2 as compared to hyperlipidemia
group (III) (Histogram 5).

The surface area percentage in TNF- a immunostain

Parotid gland sections of hyperlipidemia group (III)
showed significant increase (p value <0.05) of cytoplasmic
immunoreaction for TNF- o mean surface area percentage
in the acini and ducts as compared to control group (I).
Protected group (IV) revealed significant decrease
(p value < 0.05) of cytoplasmic immunoreactivity surface
area percentage for TNF-o as compared to hyperlipidemia
group (III) (Histogram 5).

Histological results

Regarding group II (Thyme G), it showed add similar
histological, histochemical, and immunohistochemical
picture as instead of highlighted words as group I
(control G).

Hematoxylin and Eosine (Hx. & E.) stain

The parotid gland of control group (I) showed
closely packed serous acini that were lined by pyramidal
cells with basal rounded nuclei, enclosing narrow
lumen. Striated ducts located between serous acini were
lined by cuboidal cells with rounded vesicular nuclei
(Figures 1a, 2¢). The parotid gland of hyperlipidemia group
(III) showed disturbed acinar architecture, distorted acini
with variable sized intracellular vacuoles were detected.
Acinar cells showed irregular displaced pykontic nuclei.
Apparently thickened connective tissue septae contained
ducts, blood vessels and inflammatory cells. The ducts
appeared dilated and irregular with retained secretion in
their lumens. Their lining cells contained intracytoplasmic
vacuoles and pyknotic nuclei. Some ducts showed different
degrees of degeneration leaving homogenous acidophilic
areas. Blood vessels were dilated and congested with
visible red blood corpuscles inside. Intense monocellular
inflammatory infiltrations were detected in the connective
tissue septum with scattered epitheliod cells in between
(Figures 1b,2f).

Parotid gland sections of protected group (IV) stained
with Hx.&E. showed more or less normal histological
features of parotid gland as serous acini appeared with
regular outlines; their lining pyramidal cells showed
basal rounded nuclei. Very few affected acini with
intracytoplasmic vacuoles were present among plenty of
healthy ones. Striated ducts appeared with regular lumen
and were lined by cubical cells with rounded vesicular
nuclei (Figures 1¢,2g).

Sections of the parotid gland of treated group (V)
stained with Hx.& E. showed many irregular degenerated
acini with intracytoplasmic vacuoles among few normal
acini. Some acinar cells showed pyknotic nuclei, while
other showed shadows of krayolytic nuclei. Some of the
cell lining of ducts showed shadows of degenerated nuclei,
normal ducts were also seen (Figures 1d,2h).

Mallory’s Trichrome stain

Sections stained with Mallory's trichrome showed
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minimal amounts of collagen fibers around ducts and blood
vessels, and scanty collagen fibers around acini in the
control group (I) (Figure 3a). Hyperlipidemia group (III)
showed apparent increase in the collagen fibers deposited
in the connective tissue spetac and around ducts and blood
vessels (Figure 3b).Protected group (IV) showed minimal
to moderate amounts of collagen fibers around ducts and
acini (Figure 3c). While treated group (V) showed apparent
increase in the amounts of collagen fibers around ducts and
blood vessels in the connective tissue septum as compared
to control group (Figure 3d).

Histochemical results
Periodic Acid Scheif (PAS)

The Control group (I) sections stained with PAS
showed serous acini especially their basement membranes
strongly stained with PAS reaction as deep magnata color
(Figure 4a). While a weak PAS reaction was detected in
the acini and their basement membranes of hyperlipidemia
group (II). Also ductal cell basement membranes showed
faint PAS +ve reaction (Figure 4b).Protected group (IV)
showed strong +ve PAS reaction in the acini and in the
basement membranes surrounding the acini and ducts
(Figure 4c). Treated group (V) showed moderate PAS
reaction in the acini and ducts basement membranes
(Figure 4d).

Immunohistochemical results
1- Alpha smooth muscle actin (a. SMA) immunostain

The parotid gland sections of Control group (I)
showed minimal cytoplasmic immunoreactivity for o
-SMA in myoepithelial cells around acini (Figure 5a).
Hyperlipidemia group (III) showed apparent increase in

the positivity of the o -SMA cytoplasmic immunoreactivity
in the myoepithelial cells surrounding the parotid acini
compared to control parotid gland (Figure 5b). Protected
group (IV) showed minimal cytoplasmic immunoreactivity
for & SMA in the myoepithelial cells surrounding the
acini and ducts (Figure 5c).Treated group (V) showed
increase in the cytoplasmic immunopositivty for o SMA
in the myoepithelial cells surrounding the acini and ducts
(Figure 5d). This was confirmed by the morphometric and
statistical results.

2- Bel2 immunostain

The parotid gland sections stained with Bcl2 revealed
the control group (I) with strong positive (+ve) cytoplasmic
immunoreactivity reaction in the cells of acini and ducts
(Figure 6a). Hyperlipidemia group (III) showed weak
cytoplasmic immunoreactivity for Bel2 (Figure 6b). The
protected group (IV) showed strong positive cytoplasmic
immunoreaction for Bel2 (Figure 6¢). While the treated
group (V) showed minimal cytoplasmic immunopositivty
for Bel2 (Figure 6d).

3-  Tumor necrosis

immunostain

factor alpha (TNF-a)

The parotid gland sections stained with TNF- o showed
minimal cytoplasmic immunoreactivity for TNF- o in
control group (I) (Figure 7a). The hyperlipidemia group
(II) showed strong cytoplasmic immunoreaction for
TNF- a in the acini and ducts (Figure 7b). The protected
group (IV) showed minimal cytoplasmic immunoreactivity
for TNF- o (Figure 7c). The treated group (V) showed
moderate cytoplasmic immunoreactivity in the cells of the
parotid glands (Figure 7d).
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Fig. 1: A micrograph of parotid gland sections stained with Hx& E: (a) Control group (I) showing normal acini (A) lined by pyramidal cells with basal rounded
nuclei (—), enclosing narrow lumen (») in between striated ducts (SD) are present. (b) Hyperlipidemia group (III) showing distorted acini (A). apparently
thickened connective tissue septae contains ducts with dilated irregular lumen with retained secretion (D), dilated congested blood vessels (B.V), intense
inflammatory cells infiltrates (I). Notice the scattered epitheliod cells (—). (¢) Protected group (IV) showing normal acini (A) with few scattered affected ones
(—). Striated ducts (SD) with regular lumen with normal blood vessels (B.V) are also seen. (d) Treated group (V) showing irregular degenerated acini (—)
with intracytoplasmic vacuoles (V). Some acinar cells showing pyknotic nuclei (P) while others showing shadows of karyolytic nuclei (red —). Normal blood
vessels (B.V) with both degenerated (D) and healthy ducts (*) are seen (x200).
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Fig. 2: A micrograph of parotid gland sections stained with Hx& E: (e) Control group (I) showing pyramidal cells with basal rounded vesicular nuclei (—)
lining the acini (A) and duct (D). (f) Hyperlipidimia group (I1II) showing distorted acini (A) with variable sized intracellular vacuoles (V). Acinar cells showing
irregular, displaced and pyknotic nuclei (P). Some ducts showing different degrees of degeneration leaving homogenous acidophilic areas (—), another ducts
showing vacuoles in their lining cells (*). (g) Protected group (IV) showing acini (A) with regular contour with very few acini with intracytoplasmic vacuoles
are noticed (—). Ducts appeared normal (D). (h) Treated group (V) showing many irregular acini with vacuolated cytoplasm (V) and pykontic nuclei (P) among
few normal acini (A). Some of the cells lining ducts showing shadows of karyolytic nuclei (—) (x400).
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Fig. 3: A micrograph of parotid gland sections stained with Mallory's trichrome:(a) Control group (I) showing minimal amounts of collagen fibers around
ducts and blood vessels (black arrow), and scanty collagen fibers around acini (yellow arrow). (b) Hyperlipidemia group (IlI) showing apparent increase in
the collagen fibers deposited in the connective tissue spetae and around ducts and blood vessels (—). (¢) Protected group (IV) showing minimal to moderate
amounts of collagen fibers around ducts and acini (—). (d) Treated group (V) showing apparent increase in the amounts of collagen fibers around ducts and
blood vessels in the connective tissue septum (—) (x 100).

738



Issa et al.,

Fig. 4: A micrograph of parotid gland sections stained with PAS: (a) Control group (I) showing serous acini especially their basement membranes strongly
stained with PAS reaction as deep magnata color (—). (b) Hyperlipidemia group (I1I) showing weak PAS reaction in the acini and their basement membranes,
also ductal cell basement membranes showed faint PAS +ve reaction (—). (¢) Protected group (IV) Showing strong +ve PAS reaction in the acini and in the
basement membranes surrounding the acini and ducts (—). (d) Treated group (V) showing moderate PAS staining in the basement membranes surrounding
the acini and ducts (—) (x 400).
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Fig. 5: A micrograph of parotid gland sections stained with o SMA: (a) Control group (I) showing minimal cytoplasmic immunoreactivity for o« SMA
surrounding the acini (—). (b) Hyperlipidemia group (I1I) showing apparent increase in the positivity of the & SMA cytoplasmic immunoreactivity surrounding
the parotid acini compared to control parotid gland (—). (¢) Protected group (IV) showing minimal cytoplasmic immunoreactivity for & SMA surrounding
the acini and ducts (—). (d) Treated group (V) showing increase in the cytoplasmic immunopositivty for a SMA surrounding the acini and ducts (—) (x 400).
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Fig. 6: A micrograph of parotid gland sections stained with Bcl2: (a) Control group (I) showing strong positive (+ve) cytoplasmic immunoreactivity reaction
in the cells of acini and ducts. (b) Hyperlipedemia group (III) showing weak cytoplasmic immunoreactivity for Bel2. (c) Protected group (IV) showing strong
positive cytoplasmic immunoreaction for Bcl2. (d) Treated group (V) showing minimal cytoplasmic immunopositivty for Bel2 (x 400).

741



THYME ON PAROTID GLAND OF HYPERLIPIDEMIA RAT

Fig. 7: A micrograph of parotid gland sections stained with TNF- a: (a) Control group (I) showing minimal cytoplasmic immunoreactivity for TNF- a.
(b) Hyperlipidemia group (III) showing strong cytoplasmic immunoreaction for TNF- a in the acini and ducts. (c) Protected group (IV) showing minimal
cytoplasmic immunoreactivity for TNF- a. (d) Treated group (V) showing moderate cytoplasmic immunoreactivity in the cells of the parotid glands (x 400).
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DISCUSSION

Hyperlipidemia (high level of serum triglycerides
and cholesterol) is a critical condition associated with
oxidative damage and dysfunction of many organs
including the salivary glands!>**!. Lipid lowering drugs
have been implicated in serious side effects as found by
some researchers®. This study was planned to evaluate
the effect of thyme (natural lipid lowering agent) in the
protection and treatment of the parotid of hyperlipidemia
rat model. In the present study, the body and parotid
weight of rats of hyperlipidemia group was significantly
increased as compared to control group. Moreover, their
serum cholesterol and triglycerides were significantly
increased as compared to that of control group. Also the
parotid gland of hyperlipidemia group showed disturbed
architecture with wide interlobular and intralobular
spaces. The acini appeared distorted with variable sized
intracellular vacuoles. These histological changes might
be owed to hydropic degeneration in the parotid followed
by intracellular lipid infiltration as recognized by the study
done by some scientistsi”). All these findings ensured the
efficiency of Triton WR 1339 as a hyperlipidemic agent
through the inactivation of lipoprotein lipase enzyme
leading to lipid accumulation in the blood followed
by tissue infiltration as explained by the work of some
scientists®?l. Also the parotid gland of hyperlipidemic rats
showed pyknosis (apoptosis) of acinar and ductal nuclei,
this is in agreement with findings recorded in previous
study!®® that reported that the high fat diet triggered the
apoptosis of the rat parotid gland and explained it by the
oxidative stress. The result of the current study emphasized
on this by significant decrease in the expression of Bcl2
(the antiapoptotic immunohistochemical marker) in the
parotid of hyperlipidemic rats as compared to that of
control group. The hyperlipidemia activates (nicotinamide
adenine dinucleotide phosphate (NADPH) and xanthine)
oxidase enzymes generating reactive oxygen species
(ROS) and inhibits the scavenging enzymes as superoxide
dismutase causing the oxidative stress®. Hyperlipidemia
is associated with lipid peroxidation and cell injury
[26]. This explained the parotid duct degeneration of
hyperlipidemic rats with appearance of homogenous
acidophilic areas with ductal dilatation and retention of
its secretions. Also the microscopic examination of the
parotid gland of hyperlipidemic rats showed dilatation and
congestion of the blood vessels with intense inflammatory
cellular infiltrations appeared in the connective tissue
septum with scattered epitheliod cells in between. Vessels
dilatation was a compensatory event to reverse the tissue
degeneration as a part of the inflammatory process together
with inflammatory cells infiltration[?®*%, This explanation is
in agreement with the significant increase in the expression
of the TNF o (inflammatory immunohistochemical
marker) in the parotid gland of hyperlipidemia group as
compared to the control group. TNF a is a proinflammatory
mediator that is released in response to the oxidative stress
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and regulate the inflammatory cascade together with
endothelial dysfunction®". In the present study, significant
increase in number of o SMA immunopositive cells in
the parotid gland of hyperlipidemic group as compared
to the control group was detected. The o SMA stained
cells resemble the smooth muscle cells in their capability
to contract and the fibroblast cells in their capability to
initiate the fibrosisi®?. A previous study®! correlated the
increased oo SMA immunopositive cells numbers in the
parotid gland of hyperlipidemic rats to overcome the
parotid dysfunction induced by the hyperlipidemia. Also
these cells could produce the collagen type I & Il initiating
the fibrosis around the acini and between the lobules
interfering with its function®®!. So the collagen deposition
in the connective tissue septac and around blood vessels
and ducts increased the Mallory’s trichrome stain surface
area in the parotid gland of hyperlipidemic rats. All these
findings denoted the occurrence of fibrosis in the parotid
gland of hyperlipidemic rats which is in agreement with
previous experimental work®]. There was a significant
decrease in the mean area percent stained with PAS in the
parotid gland of the hyperlipidemic group as compared to
control group. This may be due to decreased ability of the
gland to synthesize zymogen granules with diminished
secretory activity of amylase exerted by degenerated acini
leaving empty secretory granules that react weakly with
PAS stainB4.

On administration of thyme for rats of protected group,
their parotid gland showed nearly normal arrangement
of many healthy acini, ducts and blood vessels with few
affected acini. However, many irregular acini with pyknotic
nuclei appeared in the parotid sections of treated group. The
parotid sections of protected group showed significant up -
regulation of PAS reaction, down — regulation of Mallory’s
trichrome stain as compared to that of hyperlipidemia group.
Also the expression of TNF o and o SMA was significantly
decreased; however, the Bcl2 expression was significantly
increased as compared to the hyperlipidemia group. But
the treated group showed significant difference from the
protected group regarding all the statistical parameters.
These findings were explained by the hypolipidemic,
antioxidant and anti-inflammatory activities of thyme as
reported by some scientists’®]. Thyme is a very potent
ROS scavenger reducing the oxidative stress and lipid
peroxidation. This is in agreement with the findings
reported by some authors?®®! who mentioned that thyme
improved the mitochondrial biogenesis and the antioxidant
capacity denoting the improved tissue oxygenation.
Some scientists?®” explained the redox activity of thyme
by its rich content of phenolic and flavonoid compounds
as catechin, coumarin, cinnamic acid, rutin, ferulic acid
and quercetin. While the hypolipidaemic effect of thyme
was owed to its ingredient of thymol and carvacrol that
could attenuate the activity of the cholesterol-synthesizing
enzyme; Hydroxymethyl-glutaryl Coenzyme A reductase
thus reducing the cholesterol level in blood. However,
only the carvacrol ingredient of thyme could lower the
triglycerides in the blood as reported by some scientist!*].

CONCLUSION

Thyme is a natural hypolipidemic, antioxidant and anti-
inflammatory agent that could protect and to a significant
lesser extent treat the parotid gland of hyperlipidemia rats
model that were induced by Triton WR 1339.
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