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Abstract

Background. Radiotherapy is used as a treatment for head and neck cancers but increases the risk of sali-
vary gland hypofunction. The management strategies include pharmacotherapies such as salivary substi-
tutes and sialagogues which are largely temporary. In this study, we examine the regenerative potential
of vitamin B17 to improve salivary gland function.

Objectives. The present investigation aims to identify the effect of vitamin B17 (amygdaline) on the ir-
radiated parotid salivary gland of albino rats.

Material and methods. Twenty-eight adult male albino rats were randomly divided into two groups
subjected to irradiation procedure. Fourteen were in the control group, receiving a daily 5 mL saline by
oral gavage (7 rats for 14 days and 7 rats for 30 days) while the other fourteen were treated with a daily
dose of vitamin B17 (grounded apricot kernel; GAK) at 400 mg/kg in 5 mL of saline by oral gavage (7 rats
for 14 days and 7 rats for 30 days). The parotid glands were dissected from the two groups at 14 and
30 days from the day of exposure to irradiation. The parotid gland sections were subjected to H&E stain,
immunohistochemical localization of epidermal growth factor (EGF) and PCR using transforming growth
factor beta 2 (TGF-B2).

Results. The histological abnormalities corroborate with the immunohistochemical localization of EGF
and the PCR results of TGF B2, as their up-requlation in the control group demonstrate oxidative stresses
and inflammation. The Treatment with GAK decreased oxidative stress and inflammation while promoting
tissue regeneration.

Conclusions. Vitamin B17 is a promising anti-inflammatory agent that boosts immunity, as the experi-
mental group showed better histological architecture of the parotid gland than the other one.
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Introduction

Radiation therapy is a double-edged sword, com-
monly used to treat patients with head and neck squa-
mous cell carcinoma with negative consequences for
salivary glands hypo-function.! Forty percent of pa-
tients exposed to radiotherapy, suffered from induced
impairment of salivary gland function and consequent
xerostomia (dry mouth), leading to a detrimental im-
pact on oral health and quality of life.? Ionizing ra-
diation has direct and indirect effects on macromol-
ecules. Living cells absorb ionizing radiation directly
disrupting atomic structures, leading to chemical and
biological changes. It causes radiolysis of cellular wa-
ter, generating reactive chemical species by activat-
ing oxidases and nitric oxide synthases. It disturbs
mitochondrial functions significantly contributing to
persistent alterations in lipids, proteins, nuclear DNA
(nDNA) and mitochondrial DNA (mtDNA). Eventu-
ally, results in physical and chemical damage to tissues
that may lead to cell death or neoplastic transforma-
tion. In many cases, ionizing radiation-induced cell
death has been identified as apoptosis.?

Exposure of salivary glands to radiotherapy leads to
a significant loss of acinar cells. However, the mechanism
of this cellular attrition is widely debatable. Fibrosis and
loss of tissue occur after the loss of function, and the onset
and severity of this phase of cellular damage differ among
the various species. Even if the fibrosis is not extensive,
Loss of salivary fluid secretion still leads to xerostomia
and associated complications such as difficulty swallow-
ing, rampant dental caries, oral mucosal lesions and fun-
gal infection.*

Thus, the mechanism involved in the irradiation-in-
duced loss of salivary gland function is a subject of great
interest in the field, with clinical studies directed towards
assessing therapies targeted to the recovery of cell func-
tion, prevention of functional loss, or regeneration of sali-
vary glands.®

The management strategies include stringent dental
and oral hygiene and pharmacotherapies, such as salivary
substitutes and sialagogues. Mandelonitrile beta-D-gen-
tiobioside, which is commonly known as vitamin B17, is
a natural cyanide-containing substance called nitriloside.
Laetrile or amygdaline, the extract form of vitamin B17, is
effective in treating cancer as it targets and destroys mu-
tated cells, acts as an anti-inflammatory agent and boosts
immunity.®

It is mandatory to provide clinically safe and efficient
radioprotection agents to scavenge reactive oxygen spe-
cies (ROS) and reduce the risks of radiotherapy. Antioxi-
dants (AOs) are the primary key of protection against the
damage of free radical ions and are essential for maintain-
ing optimum health. Antioxidants have shown potential
benefits in preventing or counteracting cellular damage,
cancer, ageing, and other diseases.”
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Epidermal growth factor (EGF) is a transmembrane
protein that stimulates cell growth by binding to epider-
mal growth factor receptor (EGFR) with intrinsic tyrosine
kinase activity, to excite target cells. The receptor under-
goes dimerization and auto-phosphorylation upon the
interaction with EGF-EGER. It has another role in regu-
lating the expression level of various transcription factors
through multiple signaling pathways.®

Transforming growth factor beta 2 (TGF-f2) is a mul-
tifunctional protein playing an important role in the pro-
cess of development throughout life, controlling various
cellular activities.® It is also important in the process of
angiogenesis, cell growth, apoptosis, cell migration, cell
differentiation, cell-matrix remodeling, epithelial-mesen-
chymal transition, and wound healing.1°

Since all the previously mentioned methods are only
transient as they do not treat causes of xerostomia, they
do not treat the salivary gland dysfunction but only pro-
vide symptomatic relief for dry mouth. Therefore, there is
an unmet need for new treatment strategies for long-term
salivary gland regeneration with minimal adverse effects
and greater potency.!!

Material and methods

The experiment was conducted according to the guide-
lines of the Care and Use of Laboratory Animals 8th Edi-
tion 2011, in the animal facility within the Faculty of Med-
icine, Cairo University (Approval No: CU/III/S/93/17).

Preparation of the material

Vitamin B17 (amygdaline) was obtained by grinding
apricot kernels and administered via gavage to the rats.
Amygdaline was given in a dose of 400 mg/kg ground
apricot kernel (GAK).!?

Apricots (Prunus armeniaca L.) were purchased from the
local fruit market. Apricot seeds contain approximately 20-
80 pumol/g of amygdalin.!® Apricot flesh was removed from
fruits; the apricot outer shell was washed with tap water and
air-dried at 30°C for about 2 weeks, then the outer shell of
the apricot was cracked manually and the edible part (ker-
nel) was stored at -20°C in sealed plastic bags until used.
The apricot kernels were soaked in warm distilled water for
1 h to facilitate the manual removal of the thin layer coat
on the kernel. Apricot kernels were ground and dissolved in
saline to be given intragastrically to the rats. The GAK was
prepared freshly within 1 h before administration.

Experimental animals

Rattus Norvegicus were used in this study since they are
genetically similar. Notably, the albino with its red eyes
and white fur is an iconic model organism for scientific
research in a variety of fields.!*
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Twenty-eight 3-4 month old adult male albino rats
weighing approximately 200 g were obtained from the an-
imal facility, Faculty of Medicine, Cairo University. All the
rats were subjected to a single dose of gamma-radiation
of 5 Gy at the National Center for Radiation Research and
Technology (NCRRT), housed by the Atomic Energy Au-
thority, Cairo, Egypt. Irradiation was performed by using
Canadian Gamma Cell-40 biological irradiator (137-ce-
sium), manufactured by the Atomic Energy of Canada
Limited, Ontario, Canada.

Housing

The rats were allowed to acclimatize for one week be-
fore the experiment. They were housed in individual cag-
es and maintained at a temperature of 20-24 C in a 12:12
h light: dark cycle during the experiments and fed with
standard food pellets and tap water ad libitum.

Allocation and blinding

The rats were randomly grouped by an online random
number generator (random.org). All the histological sec-
tions and the histomorphometric analysis were scored by
two independent observers blind to the rats’ group identi-
ties. The scores given by the observers for each section
were averaged and used in further analysis.

Study design

The animals were divided into two groups of 14: group
A received 5 ml of intragastric saline (no treatment just
placebo) daily, immediately after irradiation; and group
B received a single intragastric dose of 400 mg/kg (GAK
containing vitamin B17) immediately after irradiation.

Half of the rats in each group (7 rats) were sacrificed on
day 14 and the other half were sacrificed on day 30. The
parotid glands were dissected out, fixed in calcium forma-
lin and embedded in paraffin. Specimen were mounted
on glass slides for H&E & immunohistochemical staining.
Using an image analyzer, the optical density of immuno-
histochemical staining of EGF in terms of percent of the
total area was calculated by digital image analysis.

Animals were anesthetized with ketamine HCL 50 mg/
kg then trans-cardially perfused with 4% formaldehyde.
The parotid salivary glands were dissected and collected
for histological and histochemical examination.

The flow chart of the study design is presented in Fig. 1.

Methods of investigation
Histological evaluation
Hematoxylin & eosin stains are commonly employed

for histologic and medical studies. Sections were de-
paraffinized and placed in xylene, hydrated by passing
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Twenty eight rats were used
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Fig. 1. Flowchart of the study design

through descending concentrations of alcohol baths and
water. 95% alcohol for 2 minutes and 70% alcohol for 2
minutes followed by distilled water. The sections were
then immersed in Harris hematoxylin solution for 8
minutes, differentiated in 1% acid alcohol for 30 seconds
and washed in running tap water for 1 minute. Hema-
toxylin was “blued” in 0.2% ammonia water or saturated
lithium carbonate solution for 30-60 seconds Followed
by another wash under running tap water for 5 minutes
and a rinse in 95% alcohol. The sections were coun-
terstained with eosin-phloxine solution for 30-60 sec-
onds, dehydrated through 95% alcohol with 2 changes 5
min absolute alcohol washes. Finally, the sections were
cleared in 2 changes 5 min of xylene washes and mount-
ed with xylene based mounting medium. Sections were
dehydrated in increasing concentrations of alcohols and
cleared in xylene.!

Immunohistochemistry

It was used to measure the expression of EGE. Routine
immunostaining procedures were apllied to stain forma-
lin-fixed and paraffin-embedded sections.

Five micron-thick sections were used. Specimens were
dewaxed in 3 x 5 min xylol washes. The tissue speci-
men was placed into a glass slide chamber and filled with
the processing buffer (citric acid buffer, pH 6.0, prefer-
ably pH 6.5-7.0) and incubated at 121°C for 15 min for
antigen retrieval. The glass slides were taken out of the
chamber, rinsed 3 times with distilled water or PBS by
emptying and refilling the chambers 40 min after. Three
to four drops of 1:50 primary monoclonal mouse anti-
EGF antibodies in PBS were used on the sections for a 20
minute incubation. Endogenous peroxidase activity was
blocked by using freshly made 0.3% H,0, in methanol
for 20 min followed by 3-5 min PBS washes. Incubation
with monoclonal antibody, 4°C, overnight. On the next
day, the sections were washed with PBS for three 5 min
washes and incubated (60-120 min) with the secondary
antibody, MAX-PO(MULTI) at room temperature. An-
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other three 5 min washes with PBS was performed be-
fore applying the diaminobenzidin (filtered (0.01% DAB
in 0.5 M Tris/HCI (pH 7.4)) substrate for 10 min at room
temperature. H,0, was added to a final concentration of
0.01%. At the end of the chromogenic staining, the sec-
tions were washed with running tap water for 3 min and
counterstained with Mayer’s hematoxylin for 30 s. After
a brief rinse with tap water, the sections were dehydrat-
ed with increasing concentrations of ethanol: 50%, 70%,
96%, absolute for 3 min. each. Specimens were cleared
with xylol with 3 x 3 min washes and mounted with
mounting medium.'®

Histomorphometric analysis
of immunohistochemical staining

The immunostained sections were examined using
an image analyzer computer system to measure the opti-
cal density in percent area. Immunoreactivity of EGF was
performed through the images analysis using a comput-
er (Leica Quin 500 Microsystems, Switzerland) consist-
ing of color video camera connected to the microscope
for image acquisition through a PC. The intensity of the
reaction within the cells was determined by measuring
the optical density in 5 small sampling fields in each sec-
tion under 400x. The areas showing EGF positive brown
immune staining were chosen for evaluation, regardless
of the staining intensity. These areas were masked by
a blue binary color to be measured by the computer sys-
tem. The image analyzer is calibrated automatically to
convert the measurement units produced by the image
analyzer program into actual micrometer units. Mean
values and standard deviations were calculated for each
specimen.

Quantitative real-time PCR

It was used to measure the expression of TGF-[32.

Total RNA was isolated using Qiagen tissue extrac-
tion kit (Qiagen, USA) according to the instructions of
the manufacturer. The total RNA (0.5-2 pg) was used for
¢DNA conversion using high capacity cDNA reverse tran-
scription kit Fermentas, USA). Real-time qPCR amplifi-
cation and analysis were performed using an Applied Bio-
system software version 3.1 (StepOne™, USA). The qPCR
assay with the primer sets was optimized at the annealing
temperature. The relative quantitation was calculated ac-
cording to Applied Biosystem software.

Statistical analysis

ANOVA was used to compare between all conditions.
Data are presented as the mean + standard deviation
(SD). A p-value of p < 0.001 was considered to be statisti-
cally significant. This was followed by Tukey’s post hoc
test when ANOVA indicated a significant difference.
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Results

Histological examination

The H&E stained sections of group A (irradiated only)
showed degenerative changes at both day 14 and day 30.
Acinar shrinkage, multiple cytoplasmic vacuoles and nucle-
ar anisonucleosis and poikilonucleosis were detected. The
duct system showed thinning of the epithelial lining of some
excretory ducts and stagnant secretion was found in others.
Both intercalated and striated ducts showed no detectable
changes. Areas of fibrosis were detected in the connective
tissue that was chronically infiltrated by inflammatory cells.
Additionally, the blood vessels suffered from dilatation and
some appeared engorged with RBCs. Also, some blood ves-
sels showed hyalinization and others were ruptured (Fig.2,3).

On the contrary, the H&E stained sections of group B
(irradiated group receiving treatment) on day 14 showed
improved degenerative changes that further improved at

Fig. 2. Photomicrograph of rat parotid gland of group A (day 14) showing:

shrunken acini (green arrows), acini showing clumping (yellow arrows), fibrosis
in connective tissue (CT), inflammatory cells (red arrow heads), excretory duct
showing signs of degeneration (red arrow) (H&E, Orig. Mag. x400)

Fig. 3. Photomicrograph of rat parotid gland of group A (day 30) showing:
shrunken acini (yellow arrows), clumped acini (white arrow), dilated blood
vessels engorged with RBCs (red arrow head), nuclear anisonucleosis &
poikilonucleosis (green arrows), inflammatory cells within connective tissue
(red arrow), intercalated duct seems to be normal (ID) (H&E, Orig. Mag. x400)
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day 30. The positive outcome is demonstrated by decreased
acinar shrinkage and cytoplasmic vacuolization in some
acini, others suffered from degeneration in a few areas, also
nuclear anisonucleosis and poikilonucleosis were less pro-
nounced in this group. Mitotic figures were observed with-
in some acinar cells. The striated and intercalated ducts
maintained their form and remained intact. Few excretory
ducts showed areas of thinning in their epithelial lining.
The connective tissue appeared with fewer areas of fibrosis
and few chronic inflammatory cells infiltrated. Few blood
vessels were dilated and engorged with RBCs (Fig. 4,5).

Immunohistochemical examination

Immunohistochemical investigation of parotid glands
of group A on day 14 revealed strong cytoplasmic, mem-
branous and nuclear expression of EGF in both acini and
ducts. There was no staining in the connective tissue. Im-
munostained specimens from the same group on day 30

3 .u. o P L

Fig. 4. Photomicrograph of a rat parotid gland of group B (day 14)
showing: hyalinized blood vessels with discontinuity in their linings (yellow
arrows), excretory duct showing thinning in their lining (red arrows),
inflammatory cells infiltration (green arrow) (H&E, Orig. Mag. x400)

showed strong membranous, cytoplasmic and nuclear ex-
pression of the EGF in acinar & ductal cells. Few scattered
serous cells showed no nuclear expression. The connec-
tive tissue showed no expression (Fig. 6,7).

Immunohistochemical investigation of parotid glands
of group B on day 14 showed weak membranous, moder-
ate cytoplasmic and nuclear reactivity of acinar cells. Some
acinar cells showed no nuclear expression. The ductal cells
showed strong membranous, cytoplasmic and nuclear ex-
pression. There was no immunoreactivity in the connective
tissue. Immunostained sections from the same group on day
30 showed weak membranous, cytoplasmic and negative
nuclear expression in serous cells. The duct system revealed
strong membranous, cytoplasmic and nuclear expression.
The connective tissue did not stain for EGF (Fig. 8,9).

G, o b A ey

-

Fig. 6. Photomicrograph of a rat parotid gland of group A (day 14) showing
immunoreactivity of EGF: strong membranous, cytoplasmic (A) and nuclear
(red arrows) expression within serous acini, excretory duct showing strong
membranous, cytoplasmic and nuclear expression (yellow arrows), and
negative expression within the connective tissue (CT) (DAB, Orig. Mag. x400)

Fig. 7. Photomicrograph of a rat parotid gland of group A (day30) showing
immunoreactivity of EGF: strong membranous, cytoplasmic (A), and
nuclear (red arrows), acinar cells with negative nuclear expression (yellow
arrows), strong membranous, cytoplasmic & nuclear expression within
intercalated duct (ID) (DAB, Orig. Mag. x400)

Fig. 5. Photomicrograph of a rat parotid gland of group B (day 30) showing:
mitotic figures within acinar cells (red arrows), dilated blood vessels
engorged with RBCs (yellow arrow head), hyalinized blood vessel (red arrow
head), normally appearing intercalated ducts (ID) (H&E, Orig. Mag. x400)
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Fig. 8. Photomicrograph of a rat parotid gland of group B (day14)
showing immunoreactivity of EGF: weak membranous, moderate
cytoplasmic (A), moderate nuclear (red arrows), negative nuclear (yellow
arrows), expression within serous acini, excretory duct (red arrow head)
showing strong membranous, cytoplasmic and nuclear expression, while
connective tissue shows negative expression (CT) (DAB, Orig. Mag. x400)

Fig. 9. Photomicrograph of a rat parotid gland of group B (day 30)
showing immunoreactivity of EGF: weak membranous and cytoplasmic
(A), negative nuclear expression (yellow arrows) within serous acini,
intercalated duct (ID) and striated duct (ST) showing strong membranous,
cytoplasmic and nuclear expression (DAB, Orig. Mag. x400)

Immunoexpression

Statistical analysis

group A = group B

Immunohistochemical analysis was quantified using
percent area. The analysis suggests the mean EGF ex-
pression covered more tissue area in group A compared
to group B. ANOVA test revealed that the difference was
statistically significant (P<0.0001) between all the studied
groups. Tukey’s post hoc test revealed no significant dif-
ference between group B at 14 days and group A at 30 days.
Moreover, no significant difference could be observed be-
tween group B at 14 and 30 days (Table 1, Fig. 10).

PCR results of TGF-f 2 revealed that the greatest mean
value was detected in group A while the lowest mean value
was recorded in group B. ANOVA test revealed that the dif- Fig. 10. Column chart showing mean area percent of EGF
ference was statistically significant (P<0.0001) between all immunoreactivity in Group A and Group B at each date

mean aera percent

70.52 40.01

14 days 30 days

Table 1. Area percentage of immunoreactivity of epidermal growth factor (EDF) in different groups (ANOVA)

Time point

G A day 14 7052 £12.732 5.69 54.71 86.33 5843 89.78
roup
day 30 4974 +5.03° 2.25 4349 55.99 4342 57.50
18.25 <0.0001*
day 14 40.01 +8.38°¢ 375 29.60 5041 26.98 49.92
Group B
day 30 33.59 +£5.26¢ 235 27.05 40.12 2535 39.12

* statistically significant; values with different superscript letters are significantly different (Tukey’s post hoc test).

Table 2. Mean values of transforming growth factor beta 2 (TGF-B2).in different groups (ANOVA)

95% Cl
Time point

day 14 292 40.13¢° 0.06 2.76 3.08 2.73 3.06
Group A

day 30 237 +0.26° 0.1 2.05 2.69 2.10 2.66

18849 <0.0001*

day 14 1.23 £0.05¢ 0.02 117 1.30 1.15 1.30
Group B

day 30 0.87 +0.11¢ 0.05 0.74 1.00 0.74 0.99

* statistically significant; values with different superscript letters are significantly different (Tukey’s post hoc test).
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studied groups. This was followed by Tukey’s post hoc test
when ANOVA indicated a significant difference. Tukey’s
post hoc test revealed a statistically significant difference
between the two subgroups (Table 2, Fig. 11).

PCR
group A = group B
3.0 1
2.5 1
[
=2
S 204
f=4
©
Q
E 451
1.0 1
05 A | |
292 2.37] 1.23 0.87
0.0
14 days 30 days

Fig. 11. Column chart showing mean values of TGF-(32 in group A and
group B at each date

Discussion

Acinar cells in the salivary gland are destroyed during
radiation treatment for head and neck cancer that results
in a lifetime of hyposalivation and co-morbidities. 1’ In
the present investigation, a sub-lethal dose of radiation
at 5 Gy was used. '8 The chosen radiation dose was se-
lected similar to Avila who used the same ionizing radia-
tion dose and reported radiation-induced changes in the
parotid gland of rats.’

The results of the present study showed acinar de-
generation, shrinkage and cytoplasmic vacuolization in
group A (day 14 and day 30). Boraks, Tampelini, Pereira,
and Chopard have linked acinar degeneration and vacu-
olization to the expansion of the endoplasmic reticulum
which is associated with the cellular status that precedes
apoptosis this expansion is related to compression of the
nuclear material.*®

In the current investigation, shrinkage of some serous
acini, fewer areas of acinar degeneration and fewer cyto-
plasmic vacuoles were observed within some serous acini
in group B which received vitamin B17 (day 14 and day
30). The changes on day 30 were less than that on day 14.
These changes were similar to findings reported by Qadir
and Fatima where amygdalin acts as an antioxidant and
a scavenger of the harmful and highly hydroxyl radicals by
maintaining a healthy body pH.?°

Moreover, the observed nuclear changes (anisonucleo-
sis & poikilonucleosis) and clumped acini with condensed
chromatin reported in this work are in agreement with
Krishnan et al. who observed shrunken nuclei with con-
densed chromatin in irradiated salivary gland acinar cells.
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The author assumed that the irradiation dose was not
high enough to cause complete DNA destruction and
complete nuclear disintegration.?!

Intercalated and striated ducts showed no detectable
changes in our study in group A (day 14 and day 30) and
group B (day 14 and day 30). This could be attributed to
the powerful regenerative properties of the ductal struc-
ture of the salivary gland.??

In the present investigation, excretory ducts showed
degeneration of their lining, others showed stagnant se-
cretion in group A (after 14 days). These findings cor-
roborate with those reported by Kassab, and Tawfik who
detected degeneration of excretory duct and stagnant se-
cretion due to oxidative stresses and inflammation in albi-
no rats subjected to long term use of caffeinated drinks.?

In this study, the stagnant secretion found in some ex-
cretory ducts in group A was previously shown by Hal-
awa, Mohamed, and Obeid who found some dilated ex-
cretory duct with stagnant secretion and concluded that
the mitochondrion is the most vulnerable cell organelle to
toxic agents and oxidative stresses. Upon mitochondrial
destruction in excretory ducts, cellular metabolism was
affected with advanced cellular destruction. Destructed
mitochondria result in adenosine triphosphate ATP con-
sumption and subsequently, impaired exocytosis took
place, so no energy for secretion causing stagnant secre-
tion and ductal dilatation.?*

In the current work, connective tissue fibrosis was not-
ed mainly in group A (day 14 and day 30), consistent with
Huang, Chen, and Miao who demonstrated that the con-
nective tissue stroma of parotid and submandibular gland
of rats undergoes adiposis and fibrosis after irradiation.?

Milazzo et al. reported that vitamin B17 which is a main
component of GAK has many potentialities in addition
to its protective effect against cancer. It boosts immunity
and eliminates harmful cells as it acts as an antioxidant.
The protective properties could account for the decreased
fibrosis in group B (day 14 & day 30) in this study.® This in-
terpretation is supported by Abdel-Rahman who carried
out a study on rats suffering from induced hepatic fibrosis
and reported that the addition of GAK to rats’ diet inhib-
ited acute hepatocellular injury and fibrosis.!?

The presence of blood vessels engorged with red blood
cells was observed in this investigation in group A (14 and
30 days) which decreased in group B (14 & 30 days). These
findings were in agreement with the results of Redman
who found thinning and discontinuity in the endothelium
lining of blood vessels of the parotid salivary gland of rats
that was subjected to irradiation, leading to a compro-
mised blood supply.?®

Chronic inflammatory cells infiltration in the connec-
tive tissue in this study were clearly observed in group
A (day 14 & day 30), replicating findings by Limesand,
Said, and Anderson, who found chronic inflammatory
cells in response to irradiation of parotid salivary glands
of rats.”
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Chronic inflammatory cells and dilated blood vessels
decreased in the treatment group at 14 days with contin-
ued improvements at day 30 compared to controls., These
observations may be mediated by the anti-inflammatory
properties of GAK, where Minaiyan, Ghannadi, Asadi,
Etemad, and Mahzouni found GAK treatment in treating
colon inflammation in rats also resulted in a decrease in
inflammatory cells.?

Mitotic figures were observed in group B specifically
on day 30. This finding was explained by Mohamed, EI-
Sakhawy, Sheriff, and Shredah, who assumed that mono-
nuclear cells duplicate DNA while undergoing endomi-
tosis. Therepeated prevalence of mitotic figures can be
explained by being an adaptive trial of the acinar cells to
heal after injury.?

Noticeably, the immunohistochemical results in the
current study supported the histological results - strong
cytoplasmic, membranous and nuclear EGF expression of
acini and ducts in group A on day 14 and day 30 was ob-
served. These results were in agreement with Shang et al.
who demonstrated upregulation of EGF in most muco-
epidermoid carcinomas, which surges to 80% in case of
lymph node metastases.*

The results of this study demonstrated strong nuclear
expression within the acini of group A at day 14 and day
30, which was clarified by Dittmann et al. who concluded
that upon cell irradiation EGF-EGFR complex are trans-
located to the cell nucleus, principally in regions with un-
coiled chromatin (euchromatin) because these areas are
easily accessible for DNA repair processes after exposure
to irradiation.3!

Moreover, Vuorinen, Rajala, Ihalainen, and Kallioni-
emi found that the complex is linked to co-transport of
some associated proteins such as Ku70 and Ku80 as well
as protein phosphatase 1 which is linked to the nucleus
and is involved in the regulation of DNA-protein kinase.
Nuclear import of the EGFR-linked complex is permitted
by a karyopherin-dependent process which plays an im-
portant role in the process of regeneration.

Group B in the current study demonstrated weak mem-
branous, moderate cytoplasmic and nuclear reactivity
on day 14, while on day 30 it showed weak membranous,
cytoplasmic and no nuclear expression of EGF. These
results were explained by Dittmann et al. who reported
that the use of radical scavengers eliminated radiation-
induced EGF nuclear translocation.?! Moreover, the con-
nective tissue of all groups showed no EGF expression,
which is in agreement with Zhuang, and Liuwho assumed
that EGF and EGFR are located mainly in epithelial cells
not in the connective tissue under normal or pathologic
conditions.®

PCR results of this study are consistent with the histo-
logical and immunohistochemical results as they revealed
an increase in the amount of TGF-f 2 in group A on day
14 and day 30, while this amount decreased in group B on
day 14 and day 30, respectively.
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The increase in TGF-P 2 levels in group A have been
reported by Barrientos, Stojadinovic, Golinko, Brem,
and Tomic, who suggested the involvement of TGF-B2 in
granulation tissue formation, through stimulation of an-
giogenesis, fibroblast proliferation, myofibroblast differ-
entiation, and matrix deposition.3*

To the best of our knowledge, little or sparse documents
were available on how ground apricot kernel (vitamin
B17) affected irradiated parotid salivary glands, neither
its potential effect on TGF-B2 levels nor EGF expression.

Conclusions

A single dose of whole-body 5 Gy irradiation-induced
degenerative changes of the parotid glands of albino rats.
Administration of vitamin B17 (GAK) intragastric to the
irradiated rats improved the histological features of the
irradiated salivary gland. The histological results and the
observed immunohistochemical localization of EGF and
PCR results of TGF B2 support the translational thera-
peutic potential of GAK on salivary gland dysfunction
associated with oral cancers by downregulating oxidative
damage and inflammatory responses.
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