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Abstract

Purpose: This study investigated the effect of

cyclophosphamide (CY) on the sublingual glands
12 weeks old rats, as well as possible effic
curcumin (CR) on morphometrical change i
tissues.

Materials and Methods: Thirty-fi
Wistar albino rats were randomly
divided into five group of seyvg
(Con), olive (OV), CY, CR, a4

volumes of sublingual

using stereological
Results: We fou

that CY treatment
the sublingual gland

caused a detriment

tissues, and that administration of CR also
ameliorated the changes induced by CY.
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sublingual gland, rat

sublingual gland exposed to
ok, Turkey

fralik

€ ayrica

orfometrik

sicandan
zeytin

yrildi: kontrol (Con),
ve CY + CR. Dil Dil alt1 bez

grubundaki miikés hiicre ve ser6z
st, Con grubuna gbre anlamli olarak
ulduk. Ayrica CY grubundaki miikos
erdz asinisler ve interkalat kanallarin
toplam hacmileri ile miikés asiniislerin stromaya
hacim fraksiyon orani, Con grubuna gére anlaml
olarak azalmusti. Buna ek olarak, Con grubuna kiyasla
CY grubunda toplam stroma hacminde anlamli
Olgiide bir artis gbzlemlendi. CY+CR grubundaki
mitk6z hiicre ve serdz hiicre sayisi, Con grubuna
gore anlamlt olarak artmustir.

Sonug: CY tedavisinin dil alt1 bezleri izerinde zararlt
bir etkiye neden oldugunu ve CR uygulamasmin da
CY'nin neden oldugu degisiklikleri iyilestirdigini
distndik.

Anahtar kelimeler: Dilaltt bezi, kurkumin, rat,
siklofosfamid
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INTRODUCTION

Anticancer drugs are used in chemotherapy cancer
treatment to slow down, regress or stop the process
of neoplastic disease. The increased use of
chemotherapeutic drugs may induce cytotoxic effect
on the body organisms. On other words, anticancer
drugs not only destroy cancer cells that grow
pathologically in the body, but also normal cells. This
drug toxicity is one of the conditions that should be
considered to prevent unexpected health problems.
Many of these drugs have severe side effects such as
neurotoxicity,_nephrotoxicity, hepatotoxicity, and
lung toxicity'*. The reason that has increased public
concerns about the usage of chemotherapeutic drugs
is their toxic effect.

Alkylating agents are known as the most efficiency on
cancer cells. Cyclophosphamide (CY) as an alkylating
drug is a powerful drug commonly used in can
treatment, but it has thought-provoking

effectsd. Two active metabolites
cyclophosphamide ate phosphoramide mustar
acrolein®. The antineoplastic )

suppresses cell division by
mediates immunosuppressi

contributes
refers to
eliminggg

This exocfine gland |
mucous acini and
and function of th

of major
. Morphology
nd may be affected
by the cytotoxicity apeutic agents used
in cancer treatment. oid toxic effects of
cyclophosphamide on health cells and organs, the
usage of antioxidant agents may be beneficial.

Curcumin (CR), the major ingredient in turmeric
spice, is obtained from the Curcuma longa plant. CR
as a dietary supplementation has been reported to be
pharmacologically safe and nontoxic’. There are
studies that document the effectiveness of curcumin
on human cancers such as colorectal, prostate
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pancreatic, and breast cancers®!!l. CR can also
improve oxidative damage to vital organs via
antioxidant activity. Akomolafe et al. reported a
relationship between the administration of CR and
decrease in  oxidative stress induced by

cyclophosphamide!?.

There ate fewer studies focusing on the toxicity of
chemotherapeutic drugs and approach that reduces
the side effect of chemotherapy in salivary glands.
The aim of this

study was to experimentally

al changes cgused by CY
istar albinoViggs.

entre of Pharmacy
Ankara. Animals were

1. Control (Con) group: This group consisted of
healthy rats.

2. Olive oil (OV) group: Rats were orally
administered 150 mg/kg OV for 10 days.

3. Cyclophosphamide (CY) group: Rats were
administered a single intraperitoneal injection of
150 mg/kg CY on the first day of the experiment
13

4. Curcumin (CR) group: Rats were orally
administered 150 mg/kg/day CR (Sigma-
Alderich, C1386-5G) for 10-day experimental
period 4.

5. Cyclophosphamide + (CY+CR)
group: Rats were not only administered a single
intraperitoneal injection of 150 mg/kg CY on
the first day of the experiment, but also given
orally 150 mg/kg/day CR for 10 days.

curcumin

Lastly, rats were anesthetized intraperitoneally by
giving ketamine (80 mg/kg; Sigma-Alderich
Chemical Comp, St. Louis, MO, USA) and xylazine
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(5 mg/kg; Sigma-Alderich Chemical Comp, St. Louis, where, “XQ-" is the number of particles counted in
MO, USA), followed by perfusion with 10% sampling fields, and “XV disector” is the total volume
formalin. Subsequently, sublingual glands were  of disector frames. Finally, the particle number was
dissected for stereological examination. calculated as:

Histology N'= Ny X Vrer
We used 10% formalin (Merck, 104002.2500) to fix
dissected sublingual glands 1. Samples then
underwent a routine tissue processing including
dehydration, impregnation, embedding, and blocking
16, 'Thin sections (7 pum thickness) were cut from each
tissue blocks based on the systematic random
sampling method, followed by haematoxylin (Sigma-
Alderich, H31306)-eosin (Sigma-Alderich, E4009-5G)
staining 7. Images of each section were used for
morphometric analysis.

where, “N” is the particle number, “Vi.f’ is the mean
sublingual gland volume, and Nv is the numerical
density of particles.

The coefficient of error (CE) and coefficient of value

Stereology

analysis
bers and stru

The Cavalieri technique was utilized to calculat,
mean volume of the regions of interest i
sublingual gland tissues. A pilot study was deter
whether the point-counting grid was a i

hoc test. Mean *
used for result
pstically significant at less

was counted. The area of
calculated as :(18)
numbers are given in Figure 1.
nalysis showed that the number of
rval, and “XP” ells was significantly less in the CY group
all sections.4ghe total pared with the Con group (p < 0.05).
omputed as: There wg no significant difference between the Con
group and the OV, CR or CY+CR groups. In the
CY+CR group, the mucous cell number was
significantly increased when compared with the CY
group (p < 0.05).

Where, “a(p)” is th
is the point nu
volume of i

The serous cell numbers are given in Figure 2. The
number of serous cells was significantly less in the CY
group than the Con group (p < 0.05). To the
contrary, the serous cell number in the CY+CR
the sampling and ~ group was observed to be significantly higher when
riefly, the sublingual ~ compared with the CY group (p < 0.05). No
gland tissues were cu O pairs of consecutive  significant difference was revealed between the Con
sections, first section reference and the other look up.  group and the OV, CR or CY+CR groups.

The pairs were photographed, and then a counting
frame was randomly overlaid on images. The
numerical density of interest particles was calculated
as follow?":

of serous and muco
using systematic ra
study was execute

The total volumes of intercalated ducts are given in
Figure 3. Volumetric results indicated that the total
volume of intercalated ducts was significantly less in
the CY group when compared with the Con group (p

¥Q — < 0.05). In the CY+CR group, there was observed to
- m be significantly higher than the CY group (p < 0.05).
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Figure 1. The numbers of mucous cells in the Con, Figure 4. The total volumes of striated ducts in the
OV, CY, CR, and CY+CR groups.

The Number of Mucous Cells Total Volume of Striated Ducts

Cell Number (10%)

Groups Groups

I'he Number of Serous Cells

*, there is a significant difference between the CY and Con ce between the CY and
groups; **, there is a significant difference between the CY+CR i ficant differ§ between
and CY groups. Control, Con; Olive, OV; cyclophosphamide, 4 Control, Con; N
CY, curcumin, CR; cyclophosphamide + curcumin, CY+CR. : .

Cell Number

Con groups; **, there is
the CY+CR and CY

R V4CR

Groups

Figure 5. The total volumes of mucous acini in the
Con, OV, CY, CR, and CY+CR groups.

*, there is a significant difference between the CY and
Con groups; **, there is a significant difference between
the CY+CR and CY groups. Control, Con; Olive, OV;
cyclophosphamide, CY, curcumin, CR;
cyclophosphamide + curcumin, CY+CR.

The total volumes of serous acini are given in Figure

tercalated ducts in 6. Our results revealed in the CY group that the total

Figure 3. The tota

the Con, OV, CY, CR groups. volume of serous acini was significantly decreased
*, there is a significant difference between the CY and Con when Compafed with the Con group (P < 0.05). In
groups; **, there is a significant difference between the CY+CR the CY+CR group, the total volume of serous acini
and CY groups. Control, Con; Olive, OV; cyclophosphamide, was signiﬁcantly higher when compared with the CY

CY in, CR; cyclophosphamide + in, CY+CR. .
> cureummn, &5 cyclophosphamide T cureumin group (p < 0.05). No difference was detected

The total volumes of striated ducts are given in Figure ~ between the Con group and the OV, CR or CY+CR
4. We found that the total volume of striated ducts ~ groups.

was not significant in the CY group when compared
with the Con group. Also, significant difference was
not detected among groups.

The total volumes of stroma are given in Figure 7.
We found that the total volume of stroma was
significantly higher in the Cy group when compared

900
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with the Con group (p < 0.05). In the CY+CR group,
there was a significant reduction in the stroma
volume when compared with the CY group (p <
0.05).

Total Volume of Serous Acini

N

7

\

Groups

Figure 6. The total volumes of serous acini in the
Con, OV, CY, CR, and CY+CR groups.

*, there is a significant difference between the CY and Con
groups; **, there is a significant difference between the CY+CR
and CY groups. Control, Con; Olive, OV; cyclophosphamide,
CY, curcumin, CR; cyclophosphamide + curcumin, CY+CR.

Total Volume of Stroma

ction Ratio of My

7
7
.

STOUpS

Figure 8. The volumes fraction ratio of mucous
acini to stroma in the Con, OV, CY, CR, and
CY+CR groups.

*, there is a significant difference between the CY and Con
groups; **, there is a significant difference between the CY+CR
and CY groups. Control, Con; Olive, OV; cyclophosphamide,
CY, curcumin, CR; cyclophosphamide + curcumin, CY+CR.

Curcumin and cyclophosphamide-induced toxicity

No significant difference was observed in the OV,
CR, and CY+CR groups when compared with the
Con group. The volume fraction ratios of mucous
acini to stroma are given in the Figure 8. This ratio
was significantly less in the CY group when
compared with the Con group (p < 0.05). In the
CY+CR group, it was found to be significantly higher
when compared with the CY group (p < 0.05).

DISCUSSION

itative mcters. In the present
licrivand physical disector
Stucture volume and cell
al gland tissues. We found that
u®d the number of mucous cells

on the sublingual gland tissues. Main
cytotoxicity of CY was possibly due to
amage to the sublingual gland tissues,
consistent with a study that reported a
relationship between CP treatment and increased
oxidative stress in biosystem?. Increased oxidative
stress causes lipid peroxidation in the cell membranes
24, Hanukoglu documented that oxidative stress was
associated with biomolecule damage in the vital cell
and other have suggested damage to DNA and
alteration in gene expression due to oxidative stress
2526, In the CY+CR group, administration of CR
significantly increased the mucous cell and serous cell
number than the CY group. In fact, CR attenuated
the cytotoxicity of CY in the sublingual gland tissues.
This increase may have derived from antioxidant
efficacy of CR. The widespread use of CR is thought
to be due to its biological activity, safe substance, and
lack of side effects 2728, It has been reported that CR
not only decrease caspase-3 expression and cellular
degeneration caused by CY, but also improves
activity of antioxidant enzyme '2. Avci et al. suggested
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The studies regarding the side effect of CY on
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the results of research on other tissues. Some studies
have suggested the cytotoxic effect of CY on
sublingual gland. CY treatment can damage genetic
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et al. also reported a significant increase in oxi
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