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ABSTRACT

Introduction: 5-Flurouracil (5-FU) is considered the backbone of most of chemotherapy
regimens, it has been established for the treatment of several neoplasms but one of its most common
complications is oral mucositis including tongue epithelium.

Aim: This study aimed to explore the effect of Platelet rich plasma (PRP) against the cytotoxicity
induced by 5-Flurouracil in albino rats’ tongue.

Material & Methods: forty male Albino rats were used in this study, 10 rats were used as PRP
donors and the other 30 rats were classified into 3 groups, 10 rats each: Group I: 60 mg/kg of saline
was injected ip. on day zero, and other 40 mg/kg was injected on the second day. Group II: 60 mg/
kg of 5-FU was injected ip. on day zero, and other 40 mg/kg was injected on the second day. Group
III: 60 mg/kg of 5-FU was injected ip. on day zero, and other 40 mg/kg was injected on the second
day then after 24 hours, 1ml/rat/day of PRP was injected locally into the tongue mucosa for 3
weeks. The animals were sacrificed after 1 week of the second injection in group I and II and at end
of third week of PRP injection in group III. specimens were prepared for histological examination
and immunohistochemical staining for CD3.

Results: Histological examination revealed significant improvement of mucosal tongue
epithelium and connective tissue in group III samples when compared to group II, supported by
immunohistochemical results of CD3.

Conclusion: PRP has accelerating healing effect on tongue epithelium and connective tissue.
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INTRODUCTION

5-Flurouracil (5-FU) has been greatly used for
the treatment of many tumors such as head and
neck squamous cell carcinoma ", gastrointestinal
squamous cell carcinoma and adenocarcinoma @,
and uterine cervix squamous cell carcinoma . It’s
using has been increased in the last decades as the
backbone of most of chemotherapy regimens. When
it is administered without combination of any other
novel cancer therapies it can induces inhibition of
DNA replication through prevention of cellular
thymidylate synthase ’ Besides inhibition of RNA
synthesis by the integration of its metabolites ©.

Oral mucositis including the tongue remains
one of the most common annoying complication
of anti-neoplastic radiation and drug therapy ©. It
mostly appears in 40-80% of patients receiving
chemotherapy and it start mildly then gradually
becomes more severe within 7 to 10 days of
treatment . Oral mucositis including the tongue is
known to be occur as a result of the direct inhibitory
effects of chemo-radiotherapy on DNA replication
and mucosal cell proliferation, leading to decrease in
the renewal capabilities of the epithelium basal cell
layer. Subsequently ulceration followed by atrophy
of squamous epithelial cells, damage of blood
vessels and invasion of inflammatory lymphocytes
to the basement region are almost seen®.

The tongue mucosa in rats is made up of
stratified
epithelium below the lamina propria, which is

an outermost keratinized squamous
formed of dense connective tissue. The mucosa
of the dorsal surface shows various forms of
papillaec. The anterior part of the dorsal mucosa
reveals filiform and fungiform papillae, while the
posterior part shows few circumvallate papillae . It
is believed that filiform papillae serve as a reflection
of the health condition, so dietary insufficiency or
medication toxicity will cause changes to these
papillae (9,

Platelet-rich plasma (PRP) is consists of an
concentrated autologous platelet suspended in
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plasma that have multiple growth factors such
as platelet-derived growth factor (PDGF) and
transforming growth factor (TGF)-f1, vascular
endothelial growth factor (VEGF) insulin-like
growth factor-1 (IGF-1) V. These growth factors
release and accelerate wound healing when platelets
become activated, "?. PRP contains plasma, white
blood cells, erythrocytes, and platelets in different
amounts that determined according to the device
and the used technique "¥. PRP can also enhance
tissue regeneration by improving cell recruitment,
proliferation, and differentiation . it has been also
proved that PRP also show anti-inflammatory and
immunomodulation properties .

some researchers have pointed out to the role of
platelets in cancer treatment . PRP may negatively
affect the tumor growth and its metastasis in
cancer patients 7, in addition it is also considered
a promising alternative for various medical
applications as repair of chondral and tendon
lesions, restoration of injuries and bone renewal
besides curing of plantar fasciitis, severe diabetic
foot ulcers and burns. PRP promotes bone, muscle,
tendon, cartilage and skin growth and minimizes

both pain and inflammation %,

The present study aimed to evaluate the effects
of PRP against the cytotoxicity induced by 5-Flu-
rouracil on albino rats’ tongue mucosa using histo-
logical and immunohistochemical investigations.

MATERIAL AND METHODS

The present study used 40 adult male Albino
rats (150-200 gm), they were housed in separate
cages under appropriate experimental conditions
according to the guidelines of the Animal Ethics
Committee. The animals were fed standard pellet
diet and tap water throughout the study period.
Room temperature (22-24°C) and the animals
were exposed to 12:12 hours light dark cycles.
The present research protocol was approved by the
Ethical committee of Faculty of Dentistry, Mansoura
University.
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After one-week acclimatization period, 10 aged
healthy male rats were used as PRP donors and the
other 30 rats were classified into 3 groups, 10 rats
each:

Group I: 60 mg/kg of saline was injected ip. on
day zero, and other 40 mg/kg was injected on the
second day.

Group II: 60 mg/kg of 5-FU was injected ip. on
day zero, and other 40 mg/kg was injected on the
second day ©?,

Group III: 60 mg/kg of 5-FU was injected ip.
on day zero, and other 40 mg/kg was injected on the
second day then after 24 hours, 1ml/rat/day of PRP
was injected locally into the tongue mucosa for 3
weeks @Y.

5-Fluorouracil

5-Fluorouracil (Utoral) (250 mg/5 ml) ampoules
were purchased from EIMC United Pharmaceuticals
Company, Egypt.

Preparation of plasma rich platelets:

Preparation of PRP was done in faculty of
Pharmacy, Mansoura University. 10 healthy male
rats were used as PRP donors. Through cardiac
puncture, the whole blood was drawn, mixed with
32% sodium citrate at a blood/citrate ratio of
9/1, centrifuged at 400 xg for 10 minutes, and the
supernatant was separated and centrifuged again
at 800 xg for 10 minutes. The top 2/3 representing
platelet-poor plasma (PPP) was removed. The
remaining layer (1/3) was separated as PRP. PRP was
allocated and frozen at -80°C for use. The average
PRP was evaluated using a Sysmex XT-1600i
system. The platelet count was 2410 x 103 platelets/
pL. CaCl2 10% (0.8 mL of PRP + 0.2 mL of CaCl2
10%) was used to activate PRP immediately before
its application @?. Injection of PRP was done under
local anesthesia with diethyl ether using 1ml insulin
syringe with a needle size 27-gaugex 1/2 inch @V,

Scarification of animals was done by overdose
of sodium thiopental after 1 week of the second
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injection in group I and II and at end of third week of
PRP injection in group II1, sagittal tongue specimens
from each animal in each group were fixed in 10%
formal saline for 24 h, dehydrated in ascending
series of ethyl alcohol and embedded in paraffin.
5 um histological sections were cut and subjected
to hematoxylin and eosin staining according to the
conventional method. Then the specimens were
prepared for histological examination *.

Immunohistochemical processing

Slides were deparaffinized, rehydrated, rinsed in
tap water, and embedded in 3% H202 for 10 min to
block endogenous peroxidase. Then sections were
treated with 2% trypsin for 10 min. Nonspecific
protein binding was blocked by a blocking solution
(PBS and 10% normal goat serum). Sections were
incubated with primary antiCD3 antibody for 30
min. Then sections were washed 3 times each for 5
minutes in buffer and incubated for further 30 min-
utes with the secondary antibodies diluted 1:1000,
followed by washing. Following further 30 min-
utes’ incubation with Vectastain ABC kits (Avidin,
Biotinylated horse radish peroxidase Complex) and
washing for 10 minutes, the substrate, diaminoben-
zidine tetra hydrochloride (DAB) in distilled water
was added for 5- 10 min. The slides were lightly
counterstained by hematoxylin. The same method
was applied to prepare negative control sections but
the primary antibody was not added @¥.

As CD3 is primarily present in T-lymphocytes
and increased greatly during inflammation, the
number of CD3-positive cells /unit area was
suspected to be present intensely in group II more
than group I and III.

Morphometric analysis

Using a Leica Qwin 500 image analysis computer
system (Leica Microsystems Ltd, Cambridge, UK)
at the Pathology department, Faculty of Medicine,
Mansoura University. Five specimens from five
different rats of each group were examined (n=5).,
For each specimen, five different captured non-
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overlapping high-power fields (X 200) were taken.
Five different readings from every captured photo
were counted and the mean was calculated for each
specimen. Measurements were counted for the
mean area percentage of CD3 positive reaction by
an independent observer blinded to the specimens’
details to perform an unbiased assessment.

Statistical analysis

All the data collected from the experiment
recorded and analyzed using IBM SPSS Statistics
software for Windows, Version 20 (IBM Corp.,
Armonk, NY, USA). One-way analysis of variance
(ANOVA) with Post Hoc tukey test applied to
compare differences among the groups. In each
test, the data was evident as the mean (M) value +
standard deviation (SD) and differences considered
significant at P<0.05.

Slides were digitized using Olympus® digital
camera installed on Olympus® microscope. The
resulted images were analyzed on Intel® Core I3®
based computer using Video Test Morphology®
software (Russia) with a specific built-in routine for
immune-stain quantification.
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RESULTS

General observations

* Decreased body weight was observed in rats
of group II which treated with 5-FU.

* No systemic complications related to PRP
or 5-FU administration were observed.

Histological analysis

Hematoxylin and Eosin stain:

The filiform papilla of the tongue dorsal surface
in group I had no remarkable changes with normal
epithelial cells, normal thickness of keratin layer,
group II showed loss of normal appearance of
filiform papillae and loss of continuity of keratin
layer, group III showed restoration of the papillae
and normal keratin layer, Fig (1).

The fungiform papilla in group I showed with
normal architecture of epithelial cells, normal taste
buds, and normal connective tissue, group II showed
ill-defined taste bud cells with areas of CT degen-
eration or discontinuity, group III showed more or
less normal stratification of epithelium and more or-
ganized lamina propria than group II, Fig (2).

Fig. (1): photomicrograph showed filiform papillae, A showing group I, the dorsal surface of the tongue with normal filiform
papilla, covered by keratinized stratified squamous epithelium with underlying connective tissue of the lamina propria,

normal thickness of keratin layer and normal connective tissue, B showing group II with loss of some of filiform papillae
tips, thinning of the papillae, loss of continuity of keratin layer and decrease in the thickness of epithelium. C showing
group III with restoration of normal histology of epithelium, the papillae and connective tissue. normal keratin layer and

increase in the thickness of epithelium. (H&E x 400).
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Immunohistochemical analysis:

The immunohistochemical positive results were
detected as brown deposits in the lamina propria,

the reaction was nuclear.

In group I the lamina propria of the tongue
showed negative immunoreactivity for CD3, while
in group II intense positive immunohistochemical

reaction for CD3 was seen in the lamina propria. In

group III the immunoreactivity was mild for CD3,
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table (1), Fig (3) and (4).

TABLE (1) showing high immunoreactivity of CD3
in group III compared to group I and II

Group I Group II

3.18+0.74°

Group III
1.23+0.43"

Area % 0.55+0.64

Data expressed as mean + SD SD: standard deviation
P: Probability Test used: One-way ANOVA followed by
post-hoc ukey a: significance vs. group 1 (P<0.05). b:
significance vs. Group I and II (P<0.05).

Fig. (2): photomicrograph showed fungiform papillae, A showing group I, fungiform papilla with broad surface and a single taste
bud on its upper surface, it is covered by keratinized stratified squamous epithelium with wide well organized vascular
connective tissue. normal architecture of epithelial cells, normal taste buds, normal connective tissue are shown, B showing
group II with ill-defined taste bud cells (arrow), basal cells (arrow heads) and areas of CT degeneration or discontinuity (3)
with changes seen in the shape of papillae, C showing group III with better histological picture than group II presented in
the form of more or less normal stratification of epithelium and more organized lamina propria than group II (H&E x 400)

Fig. (3): photomicrograph showed immunohistochemical results for CD3, A showed negative immunoreactivity of group I, B

showed intense positive nuclear immunoreactivity in the lamina propria with few positive cells in the basal cell layer of

epithelium in group II, C showed mild immunoreactivity of group III (IHC staining, CD3 x400).
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Fig. (4) Histogram. Showing the mean area % of CD3 positive
reactivity in all experimental groups

DISCUSSION

5-FU is commonly used for treatment of variety
of malignant tumors such as breast, colon, rectum,
gastric, primary hepatic, pancreatic, uterine, ovarian
and bladder carcinomas ®¥. its cytotoxic effect occur
due to entrance of fluoro-nucleotides into RNA and
DNA thus inhibition of the nucleotide synthetic
enzyme thymidylate synthase occur which is an
important enzyme in nucleotide metabolism 9.

Many regimes have been followed to prevent
or even reduce oral mucositis occurred as a
result of using chemotherapy, including oral care
protocols, laser or cryotherapy, amifostine (a
cytoprotectant) ®”, chlorhexidine mouthwash, ©®,
colony stimulating factor ®, magic mouthwash
which
lidocaine, and chlorhexidine. however, all these

contains  diphenhydramine, nystatin,
multiple choices may elevate the occurence of the
side effects and may not completely satisfy the

patients ©?.

In the current study, there was shortening of the
lingual papillae with shallow epithelial rete pegs, loss
of keratin continuity in many areas and destruction
of connective tissue in group II and these findings
were in agreements with Ali et al 2014 who reported
the same findings @V and attributed the cause to the
occurrence of reduction in epithelial regeneration
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due to the 5-FU cytotoxicity. Generally, uses of
chemotherapy prevent DNA synthesis, lead to DNA
damage and release of reactive oxygen species that
consequently affect the progenitor cells metabolism;
decrease mitosis and increase apoptosis ®.

Aisha et al 2017 reported decrease in the
epithelium thickness, keratin layer separation
and flattened rete ridges, Some epithelial cells
showed formation of vacuoles around nuclei, while
other cells presented many nuclear changes as
karyohexiss, pyknosis or karyolysis and hemorrhage
in the rat’s group injected with 5-FU when they
searched for the possible healing capacities of
glucosamine and PRP on experimentally induced
oral mucositis in adult male rats.?, which generally
confirm our results.

Some investigators stated that S5-Flurouracil
lead to mucosal inflammation that was proved
through the
cytokines as tumor necrosis factor-a (TNF-a) and
interleukin-1(IL-1), start the
inflammatory this
inflammation weakens the mucosal membrane

elevated expression of many

which in turn
response.  Furthermore,
barriers which enhance its bacterial penetration,
these bacteria will attract the mononuclear cells
leading to inflammation and finally mucosal
ulceration ©¥,

It is well known that PRP administration can ac-
celerate tissue healing due to its contents of cyto-
kines and growth factors which in turn increases the
stem cell proliferation and differentiation ©**>. Fur-
thermore, PRP controls other biological processes
such as angiogenesis, inflammation, cell prolifera-
tion, cell migration, as well as extracellular matrix
synthesis and remodeling processes ©%. It is inex-
pensive, easily accessible, has antimicrobial action
with no risk of rejection or immune reaction ©7.

In group III, the combination between 5-FU and
PRP improved the histological changes in the dorsal
surface of the tongue induced by 5- FU alone in
group II where regeneration of the epithelium with
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normal stratification of tongue papillae, normal
thickness of keratin layer and normal appearance
of connective tissue was clearly seen in group III
and these findings were in accordance with many
other researchers, who proved that PRP accelerate
the healing process in different forms of lesions
as it contains many important bioactive proteins
that
endothelial and epidermal regeneration, reduces
the inflammatory response and hastens wound

accelerate the epithelial, mesenchymal,

healing in normal tissues besides the healing of
compromised wounds 83,

Neveen Salem et al 2018 “? searched the renopro-
tective effect of PRP on the nephrotoxicity occurred
in rats due to injection of cisplatin and reported that
PRP elevates the level of the anti-inflammatory me-
diators (IL-4, IL-10, and IL-13) that are known to
have the principle role in preventing inflammation
and reducing the mediated catabolic effect of IL-1[3-
@D and this also explain the histological improve-
ment in group III compared to group II.

The CD3 is a protein complex that functions as
the co-receptor of T-cell receptor (TCR), required
for T-cell activation and then transmit the activation
signal to the cytoplasm. Many human studies have
proved that its expression is limited to T-lymphoid
cells, with one exception of Purkinje cells in the
cerebellum *?. Furthermore, it is an excellent
marker for the diagnosis of lymphomas in routine
fixed material as it is retained following neoplastic
transformation “?.

T-cells are primarily present in stratum basale
and stratum spinosum of the epithelium, in the
connective tissue, they are found close to basal
cell layer of epithelium. The number of CD3-
positive cells /unit area was greatly high in group
II compared to group I and III indicating higher
degree of inflammation in group II and increased
recruitment of T-lymphocytes, and this come in
accordance with Marwa and Walaa, 2019 who used
irinotecan as a chemotherapeutic agent and study its
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effect on the mucosal tongue of juvenile male albino
rat at adulthood and registered the inflammation in
the group treated with irinotecan; chemotherapy
induce tongue mucosal toxicity “Y. The generated
inflammatory cytokines produces significant tissue
damage either directly or indirectly by increasing
vascular permeability, this indirectly increase the
cytotoxic drug uptake into the oral mucosa .

Aishaetal 2017 also stated the same observations
in their study which are closely similar to our findings
in group II regarding the higher percentage of CD3
positive cells in the form of areas of degeneration
and accumulation of sub epithelial mononuclear
infiltration in lamina propria 2.

CONCLUSION

5-FUadministrationhasanobviousnegativeeffect
on tongue mucosa, However, PRP administration
greatly promotes the inflammation process, exhibits
more rapid epithelial differentiation thus increasing
the integrity of tongue’s epithelium and lamina
propria. Although our study was experimental, its
results recommends further clinical application of
PRP.
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