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ABSTRACT

The effect of hydroxy urea (cytotoxic) drug and cotreatment of
natural apple cider vinegar on mice major salivary gland (parotid
submandibular and sublingual) were studied.
| Hydroxy urea at a dose of 80 mg/kg/day produced a significant
decrease in the diameter and height of parotid acini and sublingual gland
acini compared to control also the diameter of intercalated duct and
striated duct of parotid, submandibular, sublingual showed significant
decrease compared to control. While the height of intercalated duct cells
of parotid and submandibular gland declined but no to a significant level.

Administration of natural apple cider vinegar (20 mg/kg) for (7)
days after hydroxy urea treatment for (7) days caused a significant
decrease in the diameter and height of parotid acini and sublingual and.
submandibular acini compared to control. While the diameter of parotid
acini and sublingual acini decreased significantly as compared to hydroxy
urea group. Also the diameter of striated duct of parotid and
submandibular gland decreased significantly as compared to hydroxy
urea group and control group. The height of intercalated duct cells of
parotid and sublingual glands decreased significantly compared to control
group.

Administration of natural apple cider vinegar at the same time with
hydroxy urea for (7) days showed a significant decrease in the diameter
and height of parotid acini and sublingual acini compared to control also
the diameter of intercalated duct and striated duct of parotid,
submandibular and sublingual gland decreased significantly as compared
to control. The height of striated duct cells of parotid, submandibular and
sublingual decreased significantly compared to control.

The result in this study showed that natural apple cider viriegar has
no protective effect to the degenerative effect of hydroxy urea on salivary
gland.
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Introduction

Salivary glands have become a useful investigative tool for the
study of some basic problems in physiology, such as trans epithelial salt
and water transport, protein syntheses and exocytosis, the
neuropharmacology of autonomic nerves and receptors and stimulus
secretion coupling (1).

Salivary glands are exocrine tissues that have the main function of
secreting saliva. These glands consist of acini ducts, nerves,
myoepithelial cells, mast cells and plasma cells, approximately 80% of
each gland is acini which secrete electrolyte, water and proteins (2). It is
well established that salivary glands fluid secretion in under neural
control. Parasympathetic and sympathetic nerves innervate acinar cell,
duct cells, and blood vessels(3). The cytotoxcicity of hydroxy urea is to
combat melanoma, chronic myelogenous leukemia, primary squamous
cell cancer of head and neck, various cancers. The mechanism of action
of hydroxy urea involves inhibition of deoxyribonucleic acid (DNA)
syntheses hydroxy urea acts primarily as an inhibitor of ribonucleotide
reductase this leads to the depletion of essential DNA precursors. Repair
of DNA damage is also inhibited the lethal effect of hydroxy urea on cells
in (s) phase and is known radiosensitiser (4,5). Chemotherapy generally
produces salivary gland dysfunction and taste dysfunction and xerostomia
(6). Salivary gland dysfunction produces difficulties in eating,
swallowing and increases the incidence to infection and the consequent
development of mucositis, oral mucositis can obviously causes sever pain
and add significantly to the morbidity of cancer therapy (7). The constant
cellular division associated with epithelial renewal that renders the oral
cavity so susceptible to damage by anticancer therapies. Chemotherapy
primarily damages and kills dividing cells by damaging DNA or
interfering with cell division, consequently tissues with more cells
undergoing division at the time of administration of the therapy will be
damaged worse than those with lower rate of cellular division (8).

Since natural apple cider vinegar has hypolipidemic and
antioxidative effect (9) and protective effect on bone marrow (10) and
spermatogenesis in male mice (11). The present study was designed to
investigate the effect of natural apple cider vinegar on morophometric
changes of salivary glands in mice treated with hydroxy urea.

Materlals and Methods
Twenty four male Swiss mice weighting (25-30) gm were housed
- under controlled conditions of natural light (14 hr light and 10 hr dark)

and temperature (25 + 2 C°). Commercial pelleted food and water were
given ad libitum.
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Experimental design

Animals were randomly divided in to (4) groups -6- mice each.
Group 1: received (0.2) ml of distilled water by oral intubation. ,
Group 2: was administered 80 mg/kg of hydroxy urea by oral intubation

for (7) days.
Group 3: was administered 80 mg/kg of hydroxy urea by oral intubation
for (7) days followed by 20 mg/kg of natural apple cider vinegar
(Seaford, New York 11703) for (7) days.
Group 4 : was administered 20 mg/kg of natural apple cider vinegar and
80 mg/kg of hydroxy urea at the same time by oral intubation for
(7) days.

On completion of experiments, animals were sacrificed by ether
administration. The salivary gland (parotid, submandibular, sublingual)
were removed, fixed in alcoholic lavdowsky fixative (12). For (24) hour,
then dehydrated in ascending grades of alcohol using 70%, 90%, 96%
and two changes of absolute alcohol respectively with a period of one
hour for each then cleared by two changes of xylene with period of one
hour for each. _ |

Finally they were embedded in three changes of (60)C° melting
point paraffin for two hour each.

The blocks were cut with an average thickness of (4 Om) using
microtome, mounted on slides and stained with delafied hematoxylin and
Eosin(13) for general morphological study.

Morphometric analysis: The diameter of acini, intercalated duct, and'the
height of cells of acini, intercalated and striated duct were measured with
afilar micrometer mounted in place of the eyepiece of amicroscope.
Diameter was measured from basement membrane to basement
membrane of the cell.

Height was measured from center to basement membrane of the cell.

Data were analyzed statistically using one way analysis of variance
(ANOVA) and groups differences were determined using Duncan
multiple range test the results were expressed as mean * standard error.
The level of significance was at p < 0.05 (14). '

Results

Table (1): Shows the diameter and height of acinar cells and striated duct
and intercalated duct cells of parotid gland. Hydroxy urea produced a
significant (p < 0.05) decréase in diameter and height of acinar cells and
striated duct cells and diameter of intercalated duct cells as compared to
control group, while the height of intercalated duct cells did not show
significant differences as compared to control group yet they tend to be
declined.
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Natural apple cider vinegar administered for (7) days to mice
pretreated for (7) days with hydroxy urea caused a further significant
decrease (P < 0.05) in diameter and height of acinar cells and intercalated
duct cells and striated duct cells compared to control while the diameter
of acini and striated duct decreased significantly (P < 0.05) as compared
to hydroxy urea group.

Natural apple cider vinegar and hydroxy urea administrated to mice
at the same time for (7) days resulted in a significant (P < 0.05) decrease
in diameter and height of acinar cells and striated duct cells and diameter
of intercalated as compared to control group. While the height of
intercalated duct cells show no significant changes as compared to control
and hydroxy urea group.

Table (2): represent the diameter and height of acinar cells and
intercalated duct cells and striated duct cells of submandibular gland.
. Hydroxy urea produced a significant (P < 0.05) decrease in the diameter
of intercalated duct and diameter and height of striated duct cells as
compared to control while the diameter and height of acinar cells and
height of intercalated duct cells did not show significant differences as
compared to control group yet they tend to be declined.

Natural apple cider vinegar administrated for (7) days to mice
pretreated for (7) days with hydroxy urea caused a significant (P < 0.05)
decrease in the diameter and height of acinar cells and striated duct cells
and diameter of intercalated duct as compared to control while diameter
of striated duct show significant (P < 0.05) decrease compared to hydroxy
urea group.

Natural apple cider vinegar and Hydroxy urea administrated to
mice at the same time for (7) days resulted in a significant (P < 0.05)
decrease in the diameter and height of striated duct cells and diameter of
intercalated duct as compared to control.

While diameter and height of acinar cells and height of intercalated
duct cells did not show a significant differences as compared to control
and hydroxy urea group.

Table (3): represent the diameter and height of acinar cells and
intercalated duct cells and striated duct cells of sublingual gland.

Hydroxy urea produced a significant (P < 0.05) decrease in the
diameter and height of acinar cell and intercalated duct cells and striated
duct cells as compared to control.

Natural apple cider vinegar administrated for (7) days to mice
pretreated for (7) days with hydroxy urea produced a significant (P<0.05)
decrease in the diameter and hiehgt of acinar cells as compared to control
and hydroxy urea group.
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While the diameter and height of intercalated duct cells and striated
duct cells show significant (P < 0.05) as compared to control. Hydroxy
urea and natural apple cider vinegar administrated to mice at the same
time for (7) days resulted in asignificant (P < 0.05) decrease in the
diameter and height of acinar cells and intercalated duct cells and striated
duct cells as compared to control.

Histological Study

The histological appearance of the major salivary glands (Parotid,
submandibular and sublingual) in treated animals showed morphometeric
changes asshown in (table 1,2,3), acinarcells had lost their foamy
appearance and became irregular in shape, smaller in diameter, striated
ducts had altered in folded in membranes and where apparently smaller
than in control glands.

- The general structure of the all salivary gland (parotid, submandibular
and sublingual) remained similar to the control tissues, however,
morphological changes where detected in the acinar cells and striated
and intercalated ducts.

- Tt has been noticed that there is a significant decrease in the diameter
and height of acini and ductal cells in the treated group than the control
group (tablel,2,3).

- The morphological changes of acini had different manifestation
represented by a shrinkage of acinar cells with an ill-defined cellular
outline, the shrinkage and smaller in diameter of the acinar cells lead to
an increase in the interstitial space, pyknosis of the nuclei and the
presence of vacuoles inside the cytoplasm of the cells which differ in
their size and location from cell to cell. In most of the tissues sections
there where increase in the number of blood vesseles.

Beside the above changes in the acinar cells their where a
morphological changes in the striated and intercalated ducts which
represented by atrophy and shrinkage of the duct cells which lead to
changes of the cells from calumnar to cubiodal cells, some of the nucleus
of these cells showed pyknosis. The most important and clear changes is
the presence of large space around all the striated ducts.
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Fig. 1,2,3 : Light micrograph of control parotid, submandibular and
sublingual  salivary gland lHematoxyline and Eosin
1[X-125], 2 and 3 [ X-250]
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Light micrograph of parotid, submandi pular and sublingual
salivary gland treated with hydroxy yrea lor 7 days
followed by natural apple cider vinegar for 7 days
Hematoxyline and Eosin 4,5,6 [X-250]

Fig. 4,5,6 :
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-I.HL. as R W _' : . 'I-‘}yﬂ:rk.'?' ol ‘,;- gl
Light micrograph ol parotid, submandibular and sublingua

salivary gland treated with hydroxy yrea and natural apple
cider vinegar for 7 days at the same time Ilematoxyline
and Eosin 7,9 | X-250], 8 [ X -500)
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o
\

.l,ll,l: l, tlhlﬂOQEéph of pamtd, submandibular andhsﬁublingua'l
salivary gland treated with hydroxy yrea for 7 days
Hematoxyline and Eosin 10,11 [X-250], 12 [X -500]
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Discussion

Submandibular gland in mice and rat is considered as the largest in
size followed by parotid and sublingual glands which are the smallest. In
this study the largest submandibular gland responded to chemotherapy by
only decrease in the diameter of intercalated duct and diameter and height
of striated duct cells but there is no significant changes in the acini cell of
the gland. However, the smallest salivary gland which is the sublingual
responded to hydroxy urea by a significant reduction in all the criteria
measured. Similarly all the criteria measured were significantly reduced
with a middle sized parotid gland. These changes could be explained by
the fact that the smaller the size the salivary gland the higher the
incidence of the damage. The salivary glands consist of acini, ducts,
nerves, myoepithelial cells and mast cells and plasma cells.

Approximately 80% of each gland is acini which secrete
electolytes and proteins (2). Damage of salivary gland by hydroxy urea in
this study was in accordance with Lockhart et al (1981) who
demonstrated that cancer chemotherapy can induce minor salivary gland
ductal dilation and acinar degeneration in 50% of patients studied (15).
Whereas clinical studies of salivary flow rates have been inconsistent.
Squier (1990) demonstrated sialochemistry changes in saliva such as loss
of antibodies and antibacterial protein and altered secretion of
glycoprotein (16).

50% of hydroxy urea is metabolized in liver to an inactive
metabolite (CO, and urea) and active metabolite (Nitric oxide). Hepatic
and renal is the main route of excretion 50%. In toxic doses
hyperuricemia occurs (17) in sickle cell anemia JinJie (1997)
demonstrated that the metabolism of hydroxy urea in rats lead to
generation of (NO) based on the detection of- HbNO in blood and
nitrosylhemo protein complexes in liver from hydroxy urea treated rats at
dose as low as 80% mg/kg hydroxy urea. The production of (NO) reaches
its maximum in (3-4) hrs (18).

Pacelli et al (1996) demonstrated that hydroxy urea can be oxidized
to nitroxide and ultimately (NO) (19). Urea can circulate harmlessly in
blood stream throughout the body, it is called blood urea nitrogen (BUN).
Urea is dispensed from the liver then degraded to NH3. The salivary gland
concentrate and excrete urea in saliva (20). However (NO) generally lead
to vasodilatation of blood vessels and may be responsible for no changes
in height of intercalated duct cells in submandibular and parotid glands.

Natural apple cider vinegar produced no protective effect in this
study due to the fact that degenerative changes occurred in the acinar
cells of salivary gland were irreversible.
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