A Comparative Study of the Effect of Melatonin Versus Vitamin C

on Aged Labial Tissues in Albino Rats
Original
Article Rania Ahmed Awwad, Marwa Mohamed Abd EIHameed and Dina Mohamed Abdel khalik

Department of Oral Biology, Faculty of Dentistry, Ain Shams University, Egypt

ABSTRACT

Background: Structural changes occur with aging, associated with fibrosis and inflammation in body tissues. Aging of oral
mucosa causes alterations in oral epithelium and sub-epithelial tissues, due to reduction in certain growth factors, endogenous
anti-oxidant enzymes, or both. Aim: to assess anti-aging potential of melatonin & vitamin C on albino rats’ lips.

Materials and Methods: 28 male albino rats were used, divided into: Group I: 7 rats aged 6 months (18 years in humans),
Group II: 21 rats aged 24 months (72 years in humans), were equally subdivided into 3 subgroups 7 rats each as follows:
Subgroup ITA: positive control for other subgroups; Subgroup IIB: received melatonin via gastric gavage (10mg/kg/day) for
six consecutive weeks; Subgroup IIC: received vitamin C via gastric gavage (2mg/ml/day) for six consecutive weeks. At the
end of the experiment, rats were sacrificed by a high dose of anesthesia. The lips were excised. Specimens were processed for
histological examination, stained by H&E, Masson’s Trichrome& Anti-VEGF, examined by light microscope.

Results: Subgroup ITA showed statistically significant increase in number of vacuolated epithelial cells, statistically
significant reduction in VEGF positive cells, apparent decrease in epithelial thickness, statistically significant reduction in
immature collagen fibers’ percentage within connective tissue (CT). Subgroups IIB & IIC, showed significant reduction
in number of vacuolated epithelial cells and significant increase in VEGF positive cells and area percentage of immature
collagen fibers in CT. However, subgroup IIB’s epithelial structure showed better image and subgroup IIC’s CT structure
presented better image.

Conclusion: Aging showed structural changes in skin & mucous membrane sides of rat lips, observed within both epithelium
and CT. Melatonin & vit. C exhibited efficiency in counteracting these effects. Melatonin presented superior effect on

keratinocytes, vit. C showed superiority in repairing senile CT components.
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INTRODUCTION

Aging, also known as time-dependent functional
deterioration, has grabbed scientists’ attention decades
ago. Aging is characterized by a gradual reduction of
physiological integrity, resulting in malfunction, reduced
quality of life, and eventually death. This deterioration leads
to many diseases such as, diabetes, cardiovascular disorders,
neuro-degenerative diseases and various neoplasms!!-?),

Labial tissues of both lips are composed of several layers
including epidermis, sub-cutaneous tissue, Orbicularis Oris
muscle fibers, and mucosa. The vermilion border (only found
in humans) consists of thin keratinized stratified squamous
epithelium overlying CT layer rich in blood vessels, which
give the vermilion border its characteristic reddish color.
Numerous minor salivary glands can be also observed in the
lamina propria of the mucous membrane side of the lip. Hair
follicles and sebaceous glands are found in the skin side of
the lipP!. Oral cavity lining acts as a barrier that provides
protection from masticatory forces and other harmful insults.
However, structural and functional alterations occur with
senility, and are associated with fibrosis and inflammation
in various tissues, including the oral mucosa®®. CT is one
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of the few tissues in which extensive age-related changes
occur. With age, musculo-skeletal tissues show enhanced
osteoporosis, reduced ligament elasticity, loss of muscle
fibers’ mass, diminished cartilage resilience and accumulation
of adipose tissue in abnormal locations, thus reducing tissues’
ability to carry out their normal functions. Hence, senility
results in diminished vascularity of body tissues, which in
turn leads to in-efficient elimination of harmful end products
of various cellular activities!”\. Vascular Endothelial Growth
Factor (VEGF) is a 45-kDa glycoprotein which plays a major
signaling role in angiogenesis. It was previously known as
vascular permeability factor (VPF), and it is a signal protein
produced by cells to stimulate formation of blood vessels. It
is used by researchers to assess the angiogenic (and hence,
the regenerative) potential of a tissue!®!,

Melatonin (5-Methoxy-N-Acetyltryptamine) was first
discovered in 1958 and was classified as a potent anti-
oxidant". Melatonin is synthesized mainly by the pineal
gland and to a lesser extent, by a variety of cells from other
body tissues. Pinealocytes, are responsible for synthesis and
secretion of melatonin into blood stream. An interesting
finding, is that melatonin was detected in the oral cavity due
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to its release into the salival'''*. Melatonin has important
physiological functions that have not been properly nor
sufficiently used in dentistry. Moreover, it might have
clinical applications for improving oral health, and it could
be used locally in managing oral lesions such as bacterial and
viral lesions, and after oral surgeries!". Similarly, topically
applied melatonin was proven to minimize the formation and
to inhibit accumulation of reactive oxygen species (ROS)
hence, delaying signs of skin aging!'®.

The potent antioxidant properties of vitamin
C (L- ascorbic acid) and its role
in collagen synthesis make it a vital molecule for skin
health. Vitamin C (vit C) is a normal skin component,
found in high amounts in dermis and epidermis. It is a
small molecular weight antioxidant, and a crucial element
for collagen synthesist''?). Vit. C content of the epidermis
could be greater than in the dermis. Other water-soluble
antioxidants could be also detected within body tissues, such
as glutathione!"?!). Aging, however, causes declination in
vit. C content in the CT of various body regions. Prolonged
exposure to UV light or various pollutants could also reduce
vit. C content, especially in the epidermist*-**. Skin vit. C is
normally transmitted via bloodstream, and it was reported
that keratinocytes have high affinity for vit. C transport,
possibly to balance for the restricted vascularization of the
epidermis®®*#!. Oral supplementation increases vit. C levels
in the skin. However, when plasma vit. C level is saturated,
skin vit. C concentration does not increaset?*".,

AIM OF THE WORK

The aim of the present work was to assess and compare
the anti-aging effect of melatonin and vit C on the labial
tissues of albino rats.

Null Hypothesis

This study design was based on the hypothesis that there
is no difference between vit. C and melatonin regarding the
attenuation of age-related changes in the labial structures of
albino rats.

MATERIALS AND METHODS
A) Materials

1-Animals

Twenty-eight male albino rats were used in the present
study. The animals aged 6 and 24 months and were housed
in wire mesh dated cages, in the animal house of the Medical
Research Centre, Faculty of Medicine, Ain Shams University,
under controlled temperature and dark-light cycle. They were
fed standardized diet and tap water was available ad libitum,
as reviewed and approved by institution guide lines of Ain
Shams University Ethical Committee. (Approval number:
FDASU — REC IR 101903).

2-Melatonin, in the form of rapid release capsules (10mg)
was purchased from (Puritan's Pride NY, USA).

3-Ascorbic acid (vit. C), was purchased from (Al Hadidi
Pharma, Egypt) in the form of oral drops100mg/ml.

B) Methods
Experimental design
Animal grouping
The rats were divided into 2 main groups:

Group (Gp) I: Consisted of seven rats aged 6 months
(equivalent to 18 years in humans)?, served as negative
(-ve) control.

Gp II: Consisted of twenty-one rats aged 24 months
(equivalent to 72 years in humans)?, and were equally
subdivided into 3 subgroups, seven rats each as follows:

Subgroup IIA: Animals in this subgroup served as a
positive (+ve) control for other subgroups.

Subgroup IIB: Animals in this subgroup received
melatonin via gastric gavage at a dose of 10mg/kg/day
dissolved in 1 ml of distilled water, for six consecutive
weeks!?!,

Subgroup IIC: Animals in this subgroup received vit. C
via gastric gavage at a dose of 2mg/ml/day for six consecutive
weeksil,

Specimens’ Preparation

Atthe end ofthe experimental period (six weeks), rats were
sacrificed by a high dose of anesthesia. The lips were excised
free. Specimens were fixed in 10% buffered formaldehyde
for 48 hours, and then prepared for examination by H&E and
Masson’s Trichrome special stain as follows: The specimens
were properly washed under running water then dehydrated
by transferring them through increasing concentrations of
alcohol. Then, specimens were transferred to xylene to be
cleared from alcohol, infiltrated in paraffin and embedded
in paraffin wax blocks’ center. 4 pm-thick sections were
put in xylene and transferred in descending concentrations
of alcohol then distilled water for removal of paraffin wax.
The sections were finally stained by Hematoxylin & Eosin
(H&E), Masson’s Trichrome special stain, which is a staining
technique implemented for the detection of collagen and to
distinguish between mature and immature collagen fibers in
tissues. Immature collagen fibers will be stained blue while
the mature ones will appear reddish in color. Specimens were
also stained by Anti-Vascular Endothelial Growth Factor
(VEGF) to evaluate angiogenic and regenerative capacity of
the tissuel*!32,

Immunohistochemical staining using Anti-VEGF

Four-um-thick sections were mounted on +ve charged
slides and dried for 60 minutes at 65C°. Sections were
dewaxed in Xylene and rehydrated through graded series of
ethanol and rinsed in water. Endogenous peroxidase activity
was blocked with 3% hydrogen peroxide for 10 min. Heat-
induced antigen recovery was done in a microwave oven in
10 mM Tris/EGTA (pH = 9) by heating for 10 min. Sections
were cooled for 15 min at room temperature and rinsed
in Tris-buffered saline (TBS) with 0.05% Tween 20 for at
least 5 min. Sections to be incubated in anti VEGF were
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also treated with 0.5% casein in TBS for 10 min to block
non-specific binding sites. Tissue sections were incubated
with primary antibody for 30 min: anti-VEGF-A, rabbit
polyclonal antibody, dilution 1:250 (A-20, SC-152, Santa
Cruz Biotechnology Inc., Santa Cruz, CA). Detection was
made using Super Sensitive Polymer-HRP IHC Detection
System. Super Enhancer link was added for 20 min and
polymer-HRP for 30 min followed by visualization with
DAB chromogen for 12 min. Sections were rinsed in water,
and 0.5% copper sulfate in TBS was added to increase
staining quality. Sections were rinsed multiple times in
TBS buffer between incubations. Finally, sections were
counterstained with hematoxylin, dehydrated, and cover
slipped. Positive reaction was detected as brown color.
The cellular localization of this antibody is nuclear and
cytoplasmict®,

Histo-morphometric Analysis

Image J software (Version 1.41a, NIH, USA) was used for
histo-morphometric analysis, in the Precision Measurement
Unit, Oral Pathology Department, Faculty of Dentistry, Ain
Shams University. Images of selected H&E-stained sections
were analyzed by the software to assess the number of
vacuolated epithelial cells per unit area of the epithelium, and
to measure the epithelial thickness of the studied specimens.
Also, this software assessed the area percentage of immune-
positive cells in Anti-VEGF-stained sections. In Masson’s
Trichrome-stained sections, this software measured the area
percentage of immature versus mature collagen fibers within
the CT.

Statistical analysis

Numerical data of mean number of vacuolated epithelial
cells, mean area percentage of Anti-VEGF positive cells,
epithelial thickness among tested groups, and area percentage
of collagen fibers were examined for normality by monitoring
the distribution of data and using tests of normality. One-way
ANOVA test was performed to compare between the four
groups. When ANOVA test was significant, Bonferroni’s
post-hoc test was done for pair-wise comparisons between
each two groups. The significance level was set at P < 0.05.
Statistical analysis was performed using IBM® SPSS®
Statistics Version 21 for Windows.

RESULTS

1) Routine Histological Examination (H&E stained
sections)

A) Light Microscopic Examination of Specimens of
Gp I (6m)

Examination of H&E stained sections of mucous
membrane side of this Gp revealed normal histological
features of the surface epithelium and the underlying CT. The
stratified squamous keratinized epithelium was of uniform
thickness and different layers were quite obvious, and was
covered by a uniform keratin layer. In the lamina propria,
densely packed collagen fiber bundles were observed and
apparently numerous blood vessels (Figure 1a). While the

skin side of specimens from the same Gp showed almost
normal keratinized stratified squamous epithelium of the
epidermis. The hair follicles were apparently numerous and
the CT of the dermis appeared normal (Figure 1b).

B) Light microscopic examination of specimens of Gp
I (24m)

Subgroup 114 (24 months; Positive Control)

Examination of H&E stained sections of mucous
membrane side of this Gp revealed apparent thinning in the
epithelium with obviously thin, disrupted, and discontinuous
keratin layer. Less interdigitation was observed with
the underlying dermis which appeared more fibrotic
in the papillary layer compared to Gp I (6m) while the
deeper layers showed areas of complete degeneration and
hyalinization with appearance of some inflammatory cells.
Apparent decrease in the number of blood vessels was also
observed with obvious thickening in their walls (Figure 1c).
While, the skin side of specimens from the same Gp showed
some alterations as, keratin detachment from the superficial
layer was obvious in most specimens. Also, fewer number
of hair follicles, sweat and sebaceous glands was apparent.
Disruption of hair shafts with edematous areas around hair
shafts was also observed (Figure 1d).

Subgroup I1IB (Melatonin)

Examination of H&E stained sections of mucous
membrane side and skin side of this Gp showed almost
similar histological features compared to Gp I except for
small areas of CT alterations, such as dilation of some blood
vessels. (Figures le,f).

Subgroup IIC (Vit. C)

Examination of H&E stained sections of mucous
membrane side and skin side of this Gp showed histological
features similar to Gp 1. Additionally, the CT presented
numerous well-formed blood vessels in the mucous
membrane side of the lip (Figure 1g). The skin side showed
localized areas of keratin detachment, CT displayed
numerous well-formed hair follicles (Figure 1h).

1l) Histochemical Examination (Masson’s Trichrome
stained sections)

Gpl

Examination of Masson’s Trichrome-stained sections of
mucous membrane side and skin side of this Gp revealed
numerous areas of predominating blue color (immature
collagen) intermingled with few areas of red color (mature
collagen), (Figures 2 a, b).

Subgroup I1A (Positive Control)

Examination of Masson’s Trichrome stained sections of
mucous membrane side and skin side of this Gp revealed
numerous areas of predominating red color and complete
absence of blue color (Figures 2 c, d).
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Subgroup 11B

Examination of sections of mucous membrane side and
skin side of this Gp revealed predominance of blue color
while few areas appeared red (Figures 2 e, f).

Subgroup IIC

Examination of sections of mucous membrane side and
skin side of this Gp revealed intermingling of blue and red
colors with the blue color predominating (Figures 2 g, h).

1II) Immunohistochemical examination (Anti-VEGF
stained sections)

Gpl

Examination of anti-VEGF stained sections of this Gp
revealed relatively numerous areas of brown color (positive
reaction) scattered throughout the epithelium and CT
(Figure 3a).

Subgroup I1A (Positive Control)

Examination of anti-VEGF stained sections of this Gp
revealed few areas of brown coloration, scattered within
the epithelium and CT, intermingling with many areas of
negative reaction (Figure 3b).

Subgroup 1I1B

Examination of anti-VEGF stained sections of this
Gp revealed numerous areas of intense positive reaction
within the epithelium and some scattered areas in the CT
(Figure 3c).

Subgroup 1IC

Examination of anti-VEGF stained sections of this Gp
revealed numerous areas of positive reaction within the

epithelium and extensively numerous areas of positive
reaction within the CT and blood vessels (Figure 3d).

Statistical analysis

Data were statistically analyzed in terms of mean
+ standard deviation (£ SD). Comparison of numerical
variables between the study groups were done using one-way
analysis of variance (ANOVA) test with Post HOC multiple
2-group comparisons. P-values less than 0.05 was considered
statistically significant. All statistical calculations were done
using computer program SPSS (Statistical Package for the
Social Science; SPSS 20.0, Inc., Chicago, IL, USA).

The results of the present study are demonstrated in the
following tables and (Figures 4,5,6,7).

(Table 1) shows highly statistically significant difference

between groups according to their collagen content
regarding mature and immature %.

(Table 2) shows no statistically significant
differencebetween groups according to their epithelial
thickness.

(Table 3) shows highly statistically significant
differencebetween groups according to their number of
vacuolatedepithelial cells.

(Table 4) shows highly statistically significant

differencebetween groups according to their area percentage
of positive VEGF cells.

v
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Fig. 1: Photomicrographs of mucous membrane and skin sides respectively, of lip of arat of : group I (negative control) showing: a- Normal stratified squamous
epithelium with sound keratin layer (black arrow) and lamina propria (red arrow). b- The hair follicles were apparently numerous and the CT of the dermis
appeared normal; subgroup IIA (positive control) showing: c- Apparent thinning of epithelium, thin, disrupted keratin layer (black arrow), more fibrotic
papillary layer (blue arrow), areas of complete degeneration and hyalinization as well as extracellular edema (red arrow) with apparent decrease in the number
of blood vessels. d- Keratin detachment from the surface layer (black arrow), fewer number of hair follicles, sweat and sebaceous glands. Disruption of hair
shafts, edematous areas around hair shafts; subgroup 1IB (Melatonin) showing: e- Thick epithelium with sound keratin layer (black arrow), some CT changes
as dilated blood vessels (blue arrow), f- Rarely detected extracellular edema and disrupted hair follicles (black arrow); subgroup IIC (vit C) showing: g- Almost
normal appearance of epithelium & CT. CT showed numerous blood vessels (black arrows). h- Skin side showed minimal keratin detachment. CT presented
numerous well-formed hair follicles (black arrow). (H&E, x400).
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Fig. 2: Photomicrographs of mucous membrane and skin sides respectively, of lip of a rat of : group I showing in : a & b predominating blue color in the CT
(black arrows); subgroup IIA showing in ¢ & d : predominance of red color and complete absence of blue color in the CT (black arrows); subgroup IIB showing
in e & f': predominance of blue color (black arrow); subgroup IIC showing in g & h : intermingling of blue and red colors with predominance of the blue color
in the mucous membrane side (black arrow). (Masson’s Trichrome, x 400).
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Fig. 3: Photomicrographs of mucous membrane of lip of a rat of : group I showing in a: Numerous positively stained cells (brown) scattered through the
epithelium and CT(blue arrows); subgroup IIA showing in b: Few scattered positively stained cells (brown) within the epithelium and CT (black arrows);
subgroup IIB showing in c: Numerous areas of intense positive reaction within the epithelium (black arrow) and some scattered areas in the CT (blue arrows);
subgroup IIC showing in d: Numerous areas of positive reaction in the epithelium and relatively more numerous areas of positive reaction in the CT (blue
arrows). (Anti-VEGF, x 400).
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Table 1: Comparison between groups according to their mature and immature collagen %.
Collagen% Control 6 Month (n=3) Control 24 Month (n=3) Melatonin (n=3) Vit C (n=3) F p-value
Mature%
Mean+SD 0.11+0.18 32.9845.57* 2.49+3.50° 1.14+1.08°
69.99 <0.001"
Range 0-0.29 26.89-37.90 0-5.98 0-2.14
Immature%
Mean+SD 28.01+6.02 0.41540.55* 29.9549.60° 49.74+12.60%¢
17.91 <0.001"
Range 25.90-34.98 0-0.96 19.87-37.95 38.08-63.11
F- One Way Analysis of Variance; **p-value <0.001 HS; n: number of selected representative fields per group.
Post HOC test LSD: a: significant difference with control 6 months; b: significant difference with control 24months;
c: significant difference with melatonin
Table 2: Comparison between groups according to their epithelial thickness.

Epithelial Thickness Control 6 Month (n=7) Control 24 Month (n=7) Melatonin (n=7) Vit C (n=7) F p-value
Mean+SD 401.01+104.62 265.20+110.63 453+132.61 367.18+172.69 o8 0.396
Range 200.01-821 79.599-622 140-634 151.789-618.029 '

F- One Way Analysis of Variance; p-value>0.05 NS; n: represents number of specimens per group
Table 3: Comparison between groups according to their number of vacuolated epithelial cells.
Number of
Vacuolated Epithelial Control 6 Month (n=9) Control 24 Month (n=9) Melatonin (n=9) Vit C (n=9) F p-value
Cells H&E
Mean+SD 10.22+5.61 19.44+7.33a 4.78+3.23ab 8.67+4.39b
12.1 <0.001"
Range 3-21 12-32 0-11 3-14
F- One Way Analysis of Variance; p-value>0.05 NS; n: represents number of specimens per group
Table 4: Comparison between groups according to their area percentage of positive VEGF cells.

Area percentage of _ _ N . _

Positive VEGF cells Control 6 Month (n=6) Control 24 Month (n=6) Melatonin (n=6) Vit C (n=6) F p-value
Mean+SD 4.99+0.28 1.55+0.27a 6.78+0.96ab 8.18+0.29abc

169.86  <0.001™
Range 4.62-5.34 1.1-1.85 5.56-7.84 7.85-8.52

F- One Way Analysis of Variance; **p-value <0.001 HS; n: represents number of selected representative fields per group.
Post HOC test LSD: a: significant difference with control 6 months; b: significant difference with control 24months;
c: significant difference with melatonin
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DISCUSSION

“The surest poison is time” as stated by Ralph waldo.
Actually, aging is a very aggressive, biological process
resulting in structural and functional deterioration of the
body with age. However, this process is variable among
individuals due to differences in their genes and lifestyles™*.

Many researches showed that albino rats grow rapidly
and become sexually mature at about the 6th week, but reach
their social maturity 5-6 months later. After puberty, a rat’s
month is almost equal to three human years®. Accordingly,
in this study we classified the animals into young and old
groups (6 and 24 months) that are corresponding to 18 and
72 years old for human respectively.

The lining mucosa of the oral cavity is responsible for
protection of the sensitive deeper tissues from forces of
mastication and other potentially harmful insults. Alterations
occurring within oral mucosa with aging, are reflected on
the structure and function of senile tissues, minimizing their
resistance to various insults®. Skin structural alterations
also become apparent with senility, as many histological,
biochemical and functional alterations occur within senile
skinl,

It is widely known that melatonin and vit. C were
contemplated as anti-aging substances by many researchers
due to their prominent antioxidant properties!'>?¥, There were
many age-related alterations in the oral mucosa described
in literature, but few of those studies used quantitative
approaches. Moreover, most of them had focused on changes
of the oral epithelium only with rare referral to the underlying
CT age changes"),

Our work aimed to assess the histological age changes of
rat’s labial tissues and comparing the effects of melatonin and
vit. C dietary supplementation in minimizing these changes.

During examination of H&E-stained sections of mucous
membrane and skin sides of the subgroup IIA (positive
control), we noticed an apparent epithelial thinning with
disruption and discontinuity of the keratin layer, together
with significant increase in the mean number of vacuolated
epithelial cells. Apparently, fewer epithelial ridges were also
noticed. This was in agreement with (Abu Eid et al., 2012%Y
who observed the reduced thickness but found no change
in the epithelial-CT interface with advanced age. However,
other studies confirmed the less conspicuous epithelial ridges
in aged skin***!. Abu Eid et a/. stated that the epithelial cells
became flatter with age, and attributed this to changes in
cellular maturation as previously reported by Dhawan and
Toto (1965)14. The flattening of the cells could explain the
apparent reduction in epithelial thickness found in our study.
Reduced corrugations of the epithelial-CT interface has
been correlated with diminution in basal cells’ population,
(which determines the shape of the epithelial-CT interface),
with senility as stated by Burns er al., 20041441, Keratin
detachment from the superficial layer in our senile untreated
specimens was matching to the findings of (Manimegalai
et al., 2015)4. They attributed this to many factors; as

diminution of epithelial thickness with age, leading to
reduction in humidity of stratum corneum producing
dehydration and roughness of the skin, which is a common
skin problem met in senility. Other factor could be ROS,
which accumulates with age, and affects cellular functions
interfering with protein synthesis, mainly keratin. Moreover,
ROS accumulation resulted in enhanced apoptosis which
was reflected as significantly increased vacuolated epithelial
cellst7481,

The CT of this Gp presented more fibrotic papillary
layer in aged specimens compared to Gp I (6m) while the
deeper layers showed areas of complete degeneration and
hyalinization together with extracellular edema. These
observations were in agreement with (Geith et al., 1991)
findings*). We attributed the degenerated areas in deeper
CT layers to Matrix Metalloproteinases’ (MMPs) activation
as a consequence to ROS accumulation within senile tissues,
resulting in massive destruction of collagen fibers as well
as reduction of fibroblasts’ population through enhancing
apoptosis. Thus, resulting in clinically apparent alterations
in senile skin, as they are responsible for the synthesis
and maintenance of extra cellular matrix. Also, Raine NJ
et al., 20035% reported that, collagen percentage in skin
decreases with an average annual rate of 2%. These previous
explanations almost clarified our statistical results regarding
the predominance of mature (aged) collagen in 24 months
animals and the predominance of immature collagen in the
younger Gp as demonstrated by our Masson’s Trichrome
stained sections.

In the current study, we observed inflammatory cells’
infiltration in the CT of the same Gp. Singh et al., 2008
and Deleidi et al., 2015 also had reported that almost all
body tissues including the liver, adipose tissue, brain,
kidney, muscle, and heart displayed increased macrophage
infiltration with senility®"?. Chronic inflammation, which
usually occurs slowly, results in macrophage and lymphocyte
accumulation. It is well established that this chronic
inflammation is associated with alterations in the apoptotic
signaling pathways. The un-regulated immune response is
one of the key changes occurring during senility, leading to a
systemic chronic inflammatory condition®*>4,

In the current study, there was a marked reduction in
blood vessels in aged rats” CT in both oral mucosa and skin
sides of the same Gp, which was confirmed statistically
through significant reduction in VEGF-positive cells. This
came in agreement with Gunin et al., 20155 as they showed
that numbers of blood vessels were gradually reduced by
age. This could be due to toxic cytokines produced in chronic
inflammation which probably induce death of some existing
endothelial cells and impair the regeneration ability of the
others>637),

Also, an obvious depletion in skin appendages was
noticed in senile rats of the same Gp (subgroup IIA),
matching what was stated by Zouboulis and Boschnakow,
200158,
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In the current work we observed that both vit C and
melatonin showed enhancement of skin and labial mucosal
architecture in senile specimens. However, melatonin
showed superior results than vit. C in the epithelial
component. On the other hand, vit. C overcame the effect of
melatonin on collagen repair and vasculo-neogenesis. These
were confirmed histologically, immunohistochemically, and
statistically. The predominance of blue color in Masson’s
Trichrome-stained specimens reflecting new collagen build
up, VEGF increased immunopositivity denoted vasculo-
neogenesis. This marked improvement in both epithelial and
CT image could be attributed mainly to the anti-oxidant role
of vit. C and melatonin against ROS. This was manifested
in this study by significant reduction in the mean number
of vacuolated epithelial cells, apparent increase in epithelial
thickness, significant increase in immature collagen and
VEGF-positive cells in the CT!H317,

In this research, we noticed an apparent reduction
in the inflammatory cells’ infiltration in treated groups:
(subgroup IIB & IIC). The well-established anti-oxidant
role of melatonin and vit. C might be responsible for this.
Melatonin’s anti-inflammatory action is also well reported,
and it is known to inhibit the pro-inflammatory enzyme
cyclooxygenase-2 (COX-2). It also binds to the active sites of
COX-1 and COX-2 thus acting as a natural inhibitor for these
enzymes and hence, a natural suppressor of inflammation.
Moreover, melatonin was discovered to be a free radical
scavenger and its metabolites, unlike other antioxidants, do
not induce pro-oxidant reactions. Melatonin acts as a potent
antioxidant also, indirectly through enhancing activity and
gene expression of inherent body antioxidant enzymes. That
could explain our finding of significantly reduced mean
number of vacuolated epithelial cells in treated Gps, in
which melatonin Gp showed a better result!!3>%¢7),

Alterations in the structure and function of the vascular
endothelium leads to endothelial dysfunction (ED).
Interestingly, vit. C supplementation was found to reduce
ED in patients with cardiac or vascular problems. Vit. C
also limited ED that was experimentally induced. Enhanced
endothelial function was achieved with daily intake of vit. C
doses exceeding 500 mg®%, which matched our findings
that we observed significantly increased expression of
VEGEF antibody in vit. C treated group. Moreover, it has been
also reported that reduction in ROS concentration within the
tissue, promoted angiogenesis and mesenchymal stem cells
proliferation”. Meanwhile, the percentage of newly formed
(immature collagen) was higher upon vit. C administration
in the present work, which seemed logic as it is known
that ascorbic acid is essential for fibroblast maturation and
synthesis of collagen fibers"!,

CONCLUSIONS

*  Aging showed detrimental structural changes in skin
side and mucous membrane sides of rat lips.

e These effects could be clearly observed in both
epithelium and CT components.

*  Melatonin and vit. C exhibited efficiency in
counteracting these aging effects. However,
melatonin overcame vit. C effect on the keratinocytes
while vit. C showed superiority in repairing senile
CT components. Hence, the null hypothesis was
discarded.
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