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ABBREVIATIONS

GF Growth facto

NGF Nerve growth factc

FGF Fibroblast growth factt

VEGF | Vascular endothelial growth fac

EGF Epidermal growth factt

EGFR | Epidermal growth facir recepto

FGFR | Fibroblast growth factor recep

NGFR | Nerve growth factor receptor p

TNFa | Tumor necrosis factax

IL10 Interleukine 1

IMH Immunohistochemisti

INTRODUCTION
Normal functioning of salivary glands plays an imgat role in maintaining the oral and general
health, food consumption and digestion. Salivagndt also perform the function of isolating
metabolites and other chemical compounds, as wdlaaing an endocrine function. The most
common clinical non-oncological pathology deals mhaiwith reduced secretion of saliva,
xerostomia and secondary pathology of the teethoa@dmucosa. So far experimentally, as well
as clinically, there have been mostly studied vaayi gland pathology in relation to the
obstructive diseases of salivary pathways. Saligéand pathology due to salivary reflux and its
therapeutic possibilities are known now, thus pnéng the obstruction of salivary output.
Although the vascularized a. carotis area withoutlvimportantance for brain
includes also the oral, facial and jaw region, tager is little studied as to the vascular
pathology and little evaluated from a clinical aspeOne can find single publications
(Skagers and co-authors 1981; Skas 1985) on the ischemic disease of maxillofacial
region, which involves also angiogenous atrophia atysthrophic changes of salivary
glands. In the latest literature publications thame also practically no reports on correlations
between widespread obliterating carotid area deseasid changes in maxillofacial organs.
There is no information as to the effect of theorestructive surgery of a.carotis on salivary
gland revascularization, restoration of morpholagy function. At the same time there is a
great number of patients with decreased salivacyes®n, xerostomia and diseases of the
teeth and oral mucosa due to them. Occlusive chestery disease is greatly widespread and
results in cerebrovascular disorders, for instastmke, which is quite a significant public
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health problem. In 2004 in the USA stroke was dasgd in one lethal case from 16 and
each 4th case was due to carotid artery steno83)®patients were treated in hospital for
stenoses by means of endarteriectomy (AmericantHemsociation 2007).

In 2008 in Latvia Pauls Stradins Clinical Univeysihospital 339 carotid artery
endarteriectomies were performed on 317 patient&9% cases carotid artery disease was
asymptomatic Iyanova et al., 2009). Commonly encountered carotid artebjiterating
atherosclerosis of various degree cannot eventlalwithout any consequences in relation
to maxillofacial organs, although more pronouncechemic symptoms are not a common
phenomenon and, similarly to cerebral ischemia,aftan be asymptomatic.

AlM

To investigate morphologic and functional changesnajor salivary glands in cases
of carotid artery occlusion and possibilities fdretidentified change regression after
restoration of regional circulation in experimentahditions.

OBJECTIVES

1. To make an experimental model of ischemic disedseaor salivary
glands.

2. To evaluate the major salivary gland function ibb#s by scintigraphy
after ischemia and revascularization.

3. To do morphological and morphometric examinatiormajor salivary
glands in experimental animals after a.carotis comis) ligature and reconstruction
of the closed part.

4. To determine the growth factor in rabbits’ majolisy glands in the
control and test side after ischemia and revasaaldion: NGF, FGF, VEGF and
growth factor receptors NGFR, FGFR and EGFR.

5. To determine tissue degeneration cytokines IL-1@ &NFo in rabbits’
major salivary glands in the control and test stter ischemia and revascularization.

6. To determine apoptosis in rabbits’ major salivalgngls in the control
and test side after ischemia and revascularization.

7. To analyze the obtained data statistically.

8. To formulate and write conclusions.

HYPOTHESIS OF STUDY

1. Reduction of regional arterial blood supply causesphological and
functional changes in salivary glands.
2. Reconstruction of closed a.carotis communis can redse

morphological and functional disorders of salivgtgnds.

Structure and volume of study
Promotion thesis is written in the Latvian languatjecontains 11 parts: introduction,
literature survey, material and methods, resuliscugsion, conclusions,list of literature and
appendix. Thesis comprises 143 pages, includingables, pictures and appendix. The list of
literature includes 250 references. There have h8emports on the promotion theme delivered
in conferences, 14 theses and 6 publications.



1. Material and methods

1.1. Structure of study

In the study experiment were used 30 female rabbitLalifornian breed. The
average weight of rabbits was 3 kg. In order tatu® experimental study, a permission had
to be acquired from LR Food and Veterinary ServRabbits were divided into 3 groups: 20
rabits for the investigation of ischemia, 10 rablidr revascularization.

Surgical manipulations were carried out at ExperitakAnimal Laboratory of Riga
Stradins University hospital. Post-operative follaw was done by a certified veterinary
doctor. No general health disorders in experimeaténals were observed.

Unilateral a.carotis communis ligation was perfodne the right side under general
anesthesia. Intramuscular injection of ketamine rbghloride solution of 15mg/kg and
diazepam solution of 0.5 mg/kg were used for armessa. For local sedation 1% lidocaine
solution of 4 mg/kg was used.

Using transdermal approach the skin and subcutankger were incised, performing
the incision alongn.sternocleidomastoidewsnterior margin, dissecting the vascular bundle
and identifying a.carotis communis and the ligatiwas done by 2-0 silk for about 2 cm
below the bifurcation. The wound was closed by taywith poliglactine (Vicryl 3-0)
sutures.

After 4 weeks 20 rabbits were performed the magafivary gland functional
examination by technetium 99 pertechnate (Tc99tepaphy methodHakim et al., 2002).
Scintigraphy was done under general anesthesiag ubi@ above-mentioned preparations.
After examination the rabbits were removed from thgeriment by intrapulmonary T61
injection. Major salivary glands were removed. disgical material was fixed in Stefanini
solution, emerged in paraffin, 3-5 micron thicksutere done and stained by hematoxillin and
eosine. By immunohistochemical means VEGF, NGF, RGFGF, FGFR1, EGFR, IL-10
and TNF alfa expression and apoptosis indices (TUNEere stated in the preparations.
Preparations were analyzed under classical ligktascope.

According to the above-mentioned anaesthesia pobtob0 rabbits being under
general anaesthesia were performed elimination.adratis communis closure by means of
microsurgery. Two methods were used: resectiomefligated site and vascular anastomosis
or autovenous transplantation. In the operationmiagnifying glasses 6xC{arks Optical,
UK) and 8-0 monofilamentHthicon) suture material were used. Prior to introductafn
anastomosis, the artery was flushed intravasalliidparin solution.

Functional examination of revascularized salivaigngs was done 4 weeks after
blood flow restoration under general anaesthesih wifollowing euthanasia of experimental
animals according to the above-mentioned prototloére was performed morphological and
immunohistochemical examination of salivary glandstermining VEGF, NGF, NGFR1,
FGF, FGFR1, EGFR, IL-10 and TNF alfa expression apalptosis indices (TUNEL).

For control material the opposite side salivarynds were chosen and those of non-
operated rabbits.

The obtained histological material is being presdrat the Morphological Laboratory
of RSU Institute of Anatomy and Anthropology, wheaee carried out histological and
immunohistochemical examinations.



1.2. Scintigraphy of salivary glands

Scintigraphy was performed at the Institute of Diastic Radiology of Pauls Stradins
Clinical University hospital.

Gamma camera Siemens E.CABiémens Medical Solutiortd, ASV) was used,
rabbits,being under anaesthesia, were introduced hiélus dose with technetium
pertechnetate in a dose of 6 MBg/kg. The rabbit vpasitioned spinally. Dynamic
scintigraphy was done by 64x64 pixels with a 30o0sekctime window just after Tc99
introduction, on the 15th examination minute thend® juice was introduced per os to
stimulate the salivary secretion. Total examinatiook 30 minutes. Accumulation phase of
salivary glands was measured and the measuremests expressed in the number of
impulses per one second, in such a way the testanttol sides were compared, as well as
isotope removal from the gland both on the test@drol side Hermannet al., 1999).

1.3. Morphological method

Salivary gland tissues were fixed in Stefanini siolu for 24 hours, dehydrated and
emerged into paraffin block. The block, by meansnadrotome, was cut into 5 —8n thick
cuts and stained with hematoxillin and eosin&u(m, 1969). After this staining the
acidophilic cell parts were stained in pink to cson, but basophilic parts — blue-violet.

For testing of the preparations there was ulseid DC300F microscope with 400x
magnification.  Histological preparations were invgsted descriptively and
morphometrically. Glandulocyte and acinus diametdrsalivary glands were measured by
oculars which were equipped with a micrometer. Bhesasurements were done in the
parotid gland, submandibular and buccal glands. ddeaments of test side glands were
compared to those of the control side. IByage Pro Plus4.1 version Media Cybernetics
Silver Springs, ASV) there were acquired digitalages of preparations and by analysis of
picture structure, using isoline method of optidahsity Grandiset al, 1996; Salmaet al,
2001), the parenchyme and stroma relationship veasrchined in the test and control sides
of salivary glands after ischemia and after revis@ation Butler et al., 2003).

1.4. Immunohistochemistry method

Samples were fixed in 4-8 hrs mixture, which comeéal 2% formaldehyde and 0.2%
picric acid 0.1 M phosphate buffer (pH 7,2), calggfanini solution Erjefalt et al, 1995).
Samples were washed for 12 hrs in thyroid buffelmjolv contained 10% saccharose, then
they were emerged into paraffin and cut by the otmme into 3-5um thick sections.

1.4.1. Biotin streptavidine method

3-5um thick sections were stained by Biotin — strepdawe methodKsuet al, 1981)
Table 1. Information on growth factors used, thesceptors and cytokines by biotin-
streptovidine method.

Factor Antibody | Code Solution Source
obtained
from
TGFa Mouse 127¢ 1: 100( Cambridge Scienc
Park, UK
FGF Rabbi 1682¢ 1:20C Cambridge Scienc
Park, UK




FGFR1 Rabbi 1064¢ 1:10C Abcan, UK

NGF Rabbi AB619¢ 1:50C Abcan, UK

NGFR1 Rabbi M3507 1:15C DacoCytomation
Danija

TNFa Rabbi ab667: 1:20C Cambridge Scienc
Park, UK

EGFR1 Mouse M3562 1:15C DacoCytomation
California, USA

IL10 Rabbi ab 3484 1: 40( Abcan, UK

1.4.2. Designation of the relative frequency of immunohistochemical
examinations

For the assessment of relative frequency of immigtobhemically determined
indices, a semi-quantitative counting method wasduwhich is widely described in the
literature Tobin et al., 1990Pilmane 1997). Frequency of factor expression was andlyze
in three visual fields of one section (Table 2).

Table 2. For designation of relative frequencye&hsquantitative method

0 Pcsitive structures are not found in visual fi

0/+ Very few positive structures in visual fie

+ Small amount opositive structures in visual fie
++ On average, many positive structures in visuatl
+++ Very many positive structures in visual fi

1.5. TUNEL method

For determination of apoptosis by TUNEL method réheas used apoptosis set: ,In
Situ Cell Death Detection”, POD catalogue numbe848¥1, Roche Diagnostics DNase |
(Roche) in accordance witegoesclet al, the protocol described in 1998, where apoptotic
cell nuclei were stained in brown colour.

In order to process the data of TUNEL method, theas used the apoptotic index,
where at randomly selected 3 visual fields the nemdd apoptotic cells out of 100 cells was
counted, then the average number of cells was mi@ted and the result divided by 100
(Kandirali et al., 2009).

1.6. Methods of data statistical analysis

For the processing of the scintigraphy, morphomegmpwth factor semi-quantitative and
apoptosis data, there was used the descriptivéststat methods Bland, 1986; Altman
1991; Altman 2000; Teibe 2006). For the comparison of study groups — &t control
groups, there were used central tendency indicatdrsmean values and standard deviation,
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dispersion rate and representation rates. Forsttati analysis Student t test and single
factor dispersion analysis (ANOVA) were used. Tatstthe mutual evaluation of conformity
closeness of two variables, correlation and linesgression analysis methods were used.
Relationship between variables was estimated, uBegggson correlation and Spearman range
scale correlation. Values which do not comply witbhrmal probability distribution are
represented by non-parametric statistical metho@h+ square test. To make a statistical
calculation PASW statistics V18 frogramme was used.

2. Results
2.1. Scintigraphy of salivary glands

Scintigraphy was used to determine the functionsalivary glands, to determine
buccal and parotid salivary gland function aftegation of a.carotis and after
revascularization.

2.1.1. Scintigraphy of salivary glands 28 days after ischemia

Scintigraphy was used for detection of rabbits’ dalcand parotid salivary gland
functions in two stages of the experiment — 28 dafter unilateral a.carotis communis
ligation and 28 days after revascularization of ligated artery. Buccal and parotid salivary
glands after 28-days-long ischemia demonstratedfotiewing functional activity: after
intravenous introduction of Technetium pertechreeteito the right side salivary glands,
there was observed a slight accumulation of radie@adsotope — on average 0.13 impulses
per second with standard deviation 0.04; the lieli¢ salivary glands accumulated the isotope
two to three times faster — on average 0.49 impuper second with standard deviation 0.12.
The difference between the control and test sidigaag gland results was 0.34 impulses per
second. Mean standard error in test and contr@ gidnd was 0.02 and statistic significance
for test and control groups p=0,001. Correlatiotween these measurements was 0,6 -
moderate (Picture 1).
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Picturel. T&° maximum number of impulses per second in accumanaphase after 28-day-long
ischemia.



Setting the time which is used for reaching maximta! concentration in salivary
glands, by which the accumulation phase gets camghlehe following results were acquired
— the test side salivary glands required on avef@eninutes, but the control side salivary
glands — five minutes. Standard deviation on tls¢ $ede was 3 minutes and 20 seconds with
a mean standard error 0.79, but on the control sithndard deviation was 1 minute with a
mean standard error 0.30. Two of the rabbits ontélsé side were seen to have unchanged
isotope accumulation curve. Statistical signifioghcomparing the test and control groups,
was p=0.001. Correlation of results was 0.16 - d&acture 2).
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Picture 2. T&° maximum accumulation time in minutes after 28-dtayg ischemia.

Elimination of the isotope from salivary glands st and control sides proceeded
differently. After stimulation of salivary glandsitlv the lemon juice on the test side, there
was seen an extra isotope accumulation on avergg®.1 impulses per second with
standard deviation 0.08 and the mean standard 6rf&, but after stimulation of salivary
glands on the control side, one could observe arituction of the amount of isotope on
average by 0.37 impulses per second with standaviaton 0.08 and the mean standard
error 0.02. Statistic significance p=0.001 witheaarerage correlation 0.51 (Picture 3).
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Picture 3. Scintigraphic response to irritationpinses/per second after 28-day-long ischemia.
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2.1.2. Scintigraphy of salivary glands 28 days after revascularization

In the second study group, 28 days after a.carodimmunis ligature, there was
performed revascularization and, respectively, 2§sdlater, sialoscintigraphy was done.
Buccal and parotid salivary gland on the test ssf®wed functional improvement in
comparison to rabbits which were performed onlyeotis communis ligature.

Maximum isotope accumulation amount on the tese sfter revascularization on
average is 0.42 impulses per second with standavchtion 0.06 and the mean standard error
0.02. On the control side the accumulation was werage 0.53 impulses per second with
standard deviation 0.06 and the mean standard @r@@r (Picture 4). Statistic significance of
measurement p value is 0.006 and correlation Or6dderate.
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Picture 4. Number of maximum $timpulses per second in accumulation phase onargtcontrol
side salivary glands 28 days after revascularipatio

The time for reaching the maximum accumulation lewerevascularized salivary
glands on the test side was on average the sarfor #se ligated group — 13 minutes with
standard deviation 1 minute 24 seconds and the si@adard error 0,47. For salivary glands
on the control side, in order to reach the maximaosumulation, there were needed on
average 5 minutes 54 seconds with standard dewmig® seconds and the mean standard
error 0.26. Statistical significange=0,001 and correlation=0.77 - high (Picture 5). In one
case no changes in impulse intensity against the Wwere observed.
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Picture 5 T& maximum accumulation time in minutes 28 days afgecarotis communis
revascularization.

Doing the chemical stimulation of salivary glandghacitric acid, there was seen the
the ability of the salivary gland on the test sideexcrete T€. Comparing to the ligated
group of salivary glands after stimulation, theyli cases of 29 continued to accumulate
Tc®. On the test side the ability of salivary glandskcrete the isotope after the number of
chemical irritant impulses per second decreasedvenage by 0.01 impulses per second, yet
the dispersion of measurements was wide - 0.17 liseguvith the mean standard error 0.05.
Five experimental animals out of ten were seenaiehistope excretion after the irritant, but
five were seen to continue the accumulation. Tisalte obtained on the control side showed
isotope reduction on average by 0.41 impulses peorsd with standard deviation 0.09 and
the mean standard error 0.03 (Picture 6). Stasiktgignificance p<0.001 with a close
correlation 0.7.
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Picture 6. Scintigraphic response (impulses/peps@rto irritation 28 days after a.carotis communis
revascularization.

2.2. Morphology of salivary glands
2.2.1.Morphology of salivary glands 28 days after ischemia
2.2.1.1. Morphology of buccal salivary glands 28 days after ischemia

Histological preparations of the buccal salivargrgls of the test side in hematoxillin and
eosine staining after 28-day-long ischemia wera sedave an increased interstitial connective
tissue amount in comparison to the control grougparations. There were found signs of
atrophy of ischemic buccal salivary gland acinusheium and the ductal epithelium, as wel as
interstitial edema. Acinus and the ductal epithmaliatrophy was seen to form areas of their
concentration. We observed also the multiplicatainfibrous connective tissues. Increased
amount of connective tissues was found mainly adotlne ducts and separate parenchymal
islets. Secretion granules at acinus lumen antlerapical part of acinus epithelium were not
found.

On the control side the buccal salivary gland af2& day-long opposite side
ischemia was similarly seen to have a moderateardnation of parehchymal atrophy with a
slight multiplication of connective tissues. Nexd buccal salivary gland parenchymal
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atrophy regions there were found signs of hyperala$ regeneratory acinus epithelium.
Against the hyperplazed acinus in epithelium lurtfeare are seen secretion granules.

2.2.1.2. Parotid salivary gland morphology 28 days after ischemia

In hematoxillin and eosine staining in parotid gaty glands after 28-day-long
ischemia on the test side, there were seen chathge$o venous stasis. In separate parotid
salivary glands, there were seen diffusely hypemadia gland acinary epithelium cells.
Around separate ducts there was found a slight ective tissue edema. In the tissues
around the ducts there was seen also a moderateaifpsis and multiplication of connective
tissues. Here and there one could find myoepithe&l vacuolization.

On the control side of parotid salivary glands af28-day-long ischemia, there was
found the concentrated acinary epithelium cell mgfeesia, the control side parotid salivary
gland structure was without pronounced pathologit@nges.

2.2.1.3. Submandibular salivary gland morphology 28 days after ischemia

Submandibular salivary gland changes on the telt after 28-day-long ischemia
were seen to have acinus epithelium hyperplasizgs There was also seen a slight
increase of connective tissue amount around thésd@oncentration of connective tissue
edema was found around the glandular ducts.

In submandibular salivary glands on the controkessdme rabbits were seen to have
concentration of regeneratory hyperplasia. The reét histological preparations in
hematoxillin and eosine staining were of normalisture and without any pathology.

2.2.2. Morphology of salivary glands 28 days after revascularization

2.2.2.1. Morphology of buccal salivary glands 28 days after revascularization

In the buccal salivary glands 28 days after a.carcdmmunis revascularization on
the test side, total acinus hypertrophy and aciepishelium atrophy were seen. In these
regions secretion granules were not found. In aci@pithelium, here and there was seen a
rare regeneratory hyperplasia. Only in the lumagairast the hyperplazed epithelium, there
were found secretion granules in great amount, eélk ag they were seen in the apical parts
of hyperplazed epithelium cells. Hyperaemia waseobsd and small capillary repletiom
some places one could see the stasis with intrbvagéhrocyte aggregation. Connective
tissues were multiplying by concentrating aroungl glcretory parts.

On the control side after revascularization of tipposite side, the changes in buccal
salivary glands were seen as the concentrationcofua epithelial hyperplasia. Atrophy
signs, in comparison to control preparation befenascularization, were less pronounced.

2.2.2.2. Morphology of parotid salivary gland 28 days after revascularization

In the parotid salivary glands on the test sideda§s after revascularization were
observed venule repletion and dilatation. In capids, in some ggons, one could see
erythrocyte aggregation, as well as a slight inigéas connective tissue edema. Salivary
gland ducts were lined by cubic epithelium.

The control side parotid salivary glands after ssdarization were of normal
structure.
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2.2.23. Morphology of submandibular salivary glands 28 days after
revascularization

In the submandibular salivary glands on the te$¢ sifter revascularization were seen
to have some epithelium duct cell proliferatiomytiblood vessel hyperaemia and a slight
connective tissue edema around the ducts and segrts.

On the control side pathological changes in sajivglands were not seen. Salivary
glands were of unchanged structure.

2.3. Morphometry of salivary glands

2.3.1. Acinus epithelium cells and acinus diameter 28 days after ischemia and 28
days after revascularization

2.3.1.1. Buccal salivary glands

Diameter of acinus epithelium cells of buccal satiwglands on the test side after 28
day ischemia was on average 4.0 microns with medmevstandard error 0.26 microns. On
the control side the acinus epithelium cell diametas on averagd.8 microns with the
mean value standard error 0.2 microns. Compariegctimtrol and test side cell diameters
with the pair test, there was acquired the meafemdihce 0.8 microns withvalue 6.0 and
p<0.001 (Picture 7).

The mean diameter of acinus epithelium cells
(Ischemia)

7

o

5

£ 4

2

1

g
1 2 3 4 5 6 7 8 9 10
M Parotid gl. Control 5 5 5 4 5 5 4 5 5 5
W Parotid gl. Test 5 4 5 4 4 3 4 3 4 5
m Submandibular gl. Control 5 5 6 5 5 5 5 5 6 5
m Submandibulargl. Test 5 4 5 5 5 5 4 5 4 5
W Buccalgl. Control 5 6 5 4 5 4 4 5 5 5
W Buccal gl. Test 4 5 4 3 4 3 3 4 5 5

Picture 7. The mean diameter of acinus epitheliefts ©f salivary glands in microns after 28-day-
long ischemia.

28 days after revascularization the buccal glanduscepithelium cell diameters on
the test side were on averag® microns with the mean value standard error i&ons
and the control side cell diameter was on averafjarbcrons with the mean value standard
error 0.18 microns. Comparing acinus epitheliumiscein both sides by the pair test, we
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acquired the difference 0.1 micron withvalue 0.56 andp  value 0.59. Thus, after
revascularization the buccal salivary gland aciepghelium cells do not have significant
difference between the test and control side busakary glandgPicture 8).

The mean diameter of acinus epithelium cells
{Revascularization)
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Picture 8. Mean diameter of salivary gland acinpishelium in microns 28 days after
revascularization.

The size of buccal salivary gland acinus was imjdsg0 determine because acinus
form was irregular.

2.3.1.2. In parotid salivary glands

Acinary epithelium cell size of the parotid saliyaglands on the test side after 28-
day-long ischemia was on average 4.1 microns whih mean value standard error 0.23
microns, but the mean diameter of the control gidad epithelium cells was 4.8 microns
with the mean value standard error 0.13 micronsm@aring the acinus epithelium cell
diameter of control and test sides parotid salivglands by the pair test, we acquired 0.7
micron diference, which is statistically signifidar2.69 andp<0.025 (Picture 7).

After revascularization the acinus epithelium aidfimeter of parotid salivary glands
on the test side was on average 5.4 microns wehrtean value standard error 0.16 microns,
but on the control side 5.1 microns with the mealug standard error 0.1 microns. Thus, the
diameter of acinary epithelium of the revasculatiz&le salivary gland is on average by 0.3
microns bigger. Processing the results by the fesir and comparing to the control and test
groups after revascularization, we acquited.96 andp value 0.08. Between these groups
there exists a statistically significant differen&acture 8).

Mean diameter of acinus of the parotid salivarynds after ischemia on the test side

was 11.1 microns with the mean value standard €23 microns, on the control side 12.1
microns with the mean value standard error 0.18ran&. Comparing these indices, we
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acquired on average by 1 micron statistically digant (p<0,001) control and test group
difference (Picture 9).

The mean diameter of acinus(Ischemia)
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Picture 9. Acinus mean diameter of salivary glaafier 28-day-long ischemia.

After revascularization the acinus mean diametehefparotid salivary glands on the
test side was 11.5 microns with the mean valuedstah error 0.17 microns and on the
control side 11.4 microns with the mean value saéadcerror 0.27 microns. The control and
test groups after revascularization did not statdiy differ because p=0.678 (Picture 10).

The mean diameter of acinus (Revascularization)
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= Submardibulargl. Control | 16 | 15 | 14 13 | 13 | 16 | 14 | 14 12 | 13
® Submandibular gl. Test 14 | 15|15 14 |13 |14 | 15| 14 13 | 14

Picture 10. Acinus mean diameter of salivary glap8slays after revascularization.

2.3.1.3. In submandibular salivary glands

Mean diameter of submandibular salivary gland agirepithelium cells on the test
side after 28-day-long ischemia was 4.7 micronshwite mean value standard error 0.15
microns, but on the control side 5.2 microns witte tmean value standard error 0.13
microns. Comparing the mean diameter of acinushepum of the control and test side
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submandibular salivary glands by the pair test, asguired on average 0.57 micron
difference, which is statistically significat#2.24 andp<0.052 (Picture 7).

After revascularization acinus epithelium cell deter of submandibular salivary
glands on the test side was on aver&ade microns with the mean value standard error 0.1
micron, but on the control side 4.9 microns witk thean value standard error 0.18 microns.
Thus, the diameter of acinary epithelium of revdadmed side submandibular salivary
glands is on average by 0.6 microns bigger thathercontrol side. Processing the results by
the pair test and comparing the control and tedé giroups after revascularization, we
acquiredt value 2.7 ang value 0.024. There is a statistically significaifference between
the control and test groups (Picture 8).

Submandibular salivary gland acinus mean diamefter aschemia on the test side
was 11.1 microns with the mean value standard €@t microns, but on the control side on
average 11.8 microns with the mean value standenat €.29 microns. Comparing these
values, there was acquired a statistically sigaificp<0,045 and the test group difference on
average by 0.7 microns (Picture 9).

After revascularization the acinus mean diameteawdmaxillary salivary glands on
the test side and the control side was 14 microitk the mean value standard error 0.23
microns. The control and test groups after revasadtion statistically did not differ
because=0.8 (Picture 10).

Morphometrically in ischemia one can see the deerez the acinus in the salivary
glands and acinus epithelium cell diameter (p<0.001ligature side. Acinus epithelium cells
after revascularization are similar to the contob test sides and in separate cases become
bigger than on the control side (p<0.05). Acinwmntizter after revascularization becomes similar
to the control side. These changes prove the reggmg ability of salivary glands of rabbits to
preserve after the restoration of blood flow.

2.3.2. Stromal and parenchymal fieldsand their relationship 28 days after ischemia
and 28 days after revascularization.

Processing the digital morphological pictures ofiveay glands by optic density
isoline method, and by doing the structure analgéigictures, there was acquired the picture
of salivary gland stromal and paranchymal structueepressed in percentile from the
common picture field.

2.3.2.1. In buccal salivary glands
The increase of buccal salivary gland stroma was & all test samples after 28-day-

long ischemia (Picture 11). Parenchymal field imtp# samples decreased and in another
part of samples it remained unchanged.
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Parametri:

Laukumi:

Picture 11. Microphotogram of buccal salivary glaafier processing with optic density
isoline method.

Relationship of parenchyme and stroma, comparmghie control side glands,
decreased on average by 0.07 with the standarcti@vi0.008. The difference acquired is
statistically significant becaugevalue 27.1 ang<0.001. The acquired data closely correlate
becausen=0.97. with the rise of control indices by one urite test indicator increases by
0.924 units. Thus, the test values are increadmgli®r in comparison to the control values.

After revascularization one could observed parenalyfield increase of salivary
glands on the test side in comparison to the cordie. No stromal differences were
observed. Parenchymal and stromal relationship, peoimg to the ischemic samples,
changed on average by 0.03 with standard deviafidi2. The acquired data closely
correlated if = 0.97) with the statistic significange< 0.001

2.3.2.2. In parotid salivary glands

Stromal increase in parotid salivary glands wasiseall test side sasmples after 28-
day-long ischemia. Parenchymal field in all samplesreased (Picture 12).

Parametri:

Laukumi

Picture 12. Microphotogram of parotid salivary glaafter processing with optic density isoline
method.

After ischemia the relationship of parenchyme ammbrsa, in comparison to the
control side glands, decreased on average by 0.@7 standard deviation 0.008. The
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acquired difference is statistically significantcheset value 17.7 ang<0.001. The data
closely correlaten=0.87).

After revascularization the stromal field decregseshile parenchymal field
increased. The relationship of parenchyme and stram comparison to the control side
decreased by 0.03 with standard deviation 0.01. Jthéstic significance of the acquired
data ist = 9.0 andp<0.001

2.3.2.3. In submandibular salivary glands

Stromal increase in submandibular salivary glandss weseen also in all test side
samples after ischemia. Parenchymal field in mbsamples decreased (Picture 13).

Picture 13. Microphotogram of submandibular salfvaland after processing with optic density
isoline method.

The relationship of parenchyme and stroma of th& wde after ischemia, in
comparison to the control side salivary glands rel@sed on average by 0.075 with standard
deviation 0.017. The acquired difference is statadly significantt value 9.85 ang<0.001.
The data closely correlate becaus®.94.

After revascularization the stromal field decregseshile parenchymal field
increased. The relationship of parenchyme and stram comparison to the control side,
decreased by 0.031 with standard deviation 0.00@. Statistical difference of the acquired
data ist = 9.0 andp<0.001

2.4. Expression of growth factor and growth factor receptorsin salivary glands

2.4.1. Expression of growth factor and growth factor receptorsin salivary glands 28

days after ischemia

28 days after fastening of unilateral a.carotis camis, one could see on the test side
and control side samples a lot of NGFR1 positivecttres in the visual field. On the other
hand, expression of nerve growth factor (NGF) wasnffew to moderately many positive
structures in the visual field (+/++). In the saliy glands of the control side there was seen a
more pronounced NGF and NGFR1 expression in comgario the salivary glands in the
test side. NGF was more prevalent in the inteedtitionnective tissue cell cytoplasm of
salivary glands, in some myoepithelial cells, adier and venule walls, hyperplazed acinus

17



epithelial cells. NGFR1 was found in the connectiigsue cell cytoplasm, connective tissue
fibres around the salivary gland duct and bloodelesin separate ductal epithelial cells and
acinus epithelium cells and myoepithelial cells. N expression is seen in atrophic acinus
epithelium cells and hyperplazed acinus cells. Egpion is not seen in the unchanged
epithelium cells. Positive NGFR1 expression is sakso in the apical part of microcilia of
acinus epithelium cells and secretion granulestrBgting the acquired data with the cross-
table method and checking the statistical signifceap value by Chi square tegp, value
0.185 was obtained in ischemic rabbit group, conmgathe control and test sides. NGF
expression in the control and test groups do notehsratistically significant difference.
NGFR1 expression data processed by cross-tableoshe@thd Chi square test, showed that
value in the test group was 0.739. NRFR1 in the #ssl control groups do not have
statistically significant difference (Table 3). Cparing NGF and NGFR1 correlation by
Pearson correlation, we acquired the following hssuUNGF expression on the test side
samples mutually correlates with NGFR1 expressionthie test samples n=0.639 with
statistical significance p = 0.01. NGFR1 expressianthe test side samples mutually
correlates with NGFR1 expression in the controlesgamples (=0.435) with statistical
significancep = 0.05

Fibroblast growth factor (FGF) and fibroblast growfactor receptor (FGFR1) in
salivary glands in ischemia are expressed in abimaitsame amount. Positive expression is
seen in connective tissue cytoplasm around ducts ldood vessels, acinus and ductal
epithelium cell cytoplasm, in smooth muscle celfsaaterioles, in acinus cell nuclei and
cytoplasm. FGF and FGFR1 expression was moderate ppnounced both in parenchymal
structures, and in stromal structures ( Table quired FGF data, processed by cross-table
method and Chi square test, comparing the contrdltast groups,showed thatvalue was
0.005, thus, there does not exist any statisticatipificant difference between these groups.
Comparing FGFRL1 test group data to the control grdata,p value was 0.002, thus, FGFR1
expression in the control and test groups is gtediby significant. FGFR1 in the control
group and test group mutually correlatas=(0.685). FGF mutually correlates with NG
0.454) and FGFR1 mutually correlates also with NGE 0.362). Statistical significance of
these correlations ig= 0.05.

Vascular endothelial growth factor (VEGF) in rafsbisalivary glands was rarely
(0/+) found in the gland parenchyme, and moderatalgh (++) of its positive structure was
found only in the submandibular salivary gland pateyme on the test side (Table 3).
Expression in the blood vessel walls was more pwased and ranged from moderate
amount of positive structures up to quite a riclpression. In the blood vessels of parotid
salivary glands and ductal cells, there was rickitpee VEGF expression both on the test
and control sides. In stromal elements the posiéixpression was seen in glandular blood
vesels, venule and arteriole walls. Expressiontodnsal elements in the parotid salivary
gland was similar both in the test and control sidest intensively the expression was seen
in stromal elements in the submandibular salivdand where on the test side was seen to be
a more intensive expression in comparison to therobside. Stromal elements in the buccal
salivary glands showed a slight amount of posistreictures both in the glands of ischemia
side, and in the control side. The acquired dateevwocessed by cross-table method and
Chi square test, obtaining value 0.001, thus, between the control and te$t sialivary
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glands there exists statistically significant diéfiece. VEGF control and test data mutually
correlate (=0.421) withp value 0.05.

Expression of epidermal growth factor receptor (RpRvas seen in the parotid
salivary gland on the test side and buccal saliggands on the test side, and slightly on the
control side. Expression was not found in submaumdibsalivary gland EGFR. In stromal
structures of the parotid salivary glands thereensgen more pronounced expressions of this
factor than in parenchymal structures. But in gehemia side of the buccal salivary glands,
the expression was seen to be more in the apicalnpambrane of acinus epithelium cells,
and in secretion granules. On the control sidevaa}i glands, EGFR expression was seen
like rare single positive structures. Processirgabquired date by Chi square test, there was
obtainedp value 0.01. EGFR expression between the test anttal groups in the parotid
and buccal salivary glands had statistically siigaifiit difference. EGFR expression mutually
correlated on the control and test side glamd®) (635), as well as there existed a correlation
between EGFR expression on the test side salivienydg and NGFR control side salivary
gland expressiomE0.435) withp value 0.05.

Expression of inflammatory markers of tumour newmofactor alfa (TNk) and
interleukin 10 (IL-10) was found in neither of isghic glands (Table 3).

Table 3. Expression of growth factor and their poes, inflammatory markers in rabbit’s
salivary glands after ischemia

FACTOR Parotid salivary Submandibular salivary | Buccal salivary
gland gland gland
Test Control | Test Control Test Contr
ol

NGF parerchyme + +/++ + +++ + +

NGF strom: ++ ++/+++ ++ +++ ++ ++/++
+

NGFR +/++ ++ ++ ++ +/++ ++

parenchyme

NGFR stromz ++/+++ +++ ++ +++ ++ ++

FGF parenichyme ++ ++ 0/+ +++ + ++

FGF strom: +/++ ++ ++ +++ ++ ++/++
+

FGFR parerchyme ++ +++ + ++ ++ ++

FGFR stroms ++/+++ +++ ++ ++/+++ ++ ++/++
+

VEGF + + ++ + + +

parenchyme

VEGF stromz ++ ++ ++/+++ +/++ + +/++

EGFR + 0 0 0 ++ +

parenchyme

EGFR strom: ++ 0 0 0 + 0
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TNFa parerchyme 0 0 0 0 0 0

TNFa strome 0 0 0 0 0 0
IL 10 parerchyme 0 0 0 0 0 0
IL10 strome 0 0 0 0 0 0

2.4.2. Expression of growth factor and growth factor receptorsin salivary glands 28
days after revascularization

Expression of the growth factors in the salivargngls 28 days after revascularization
was less pronounced comparing it to the ischemoaigr All of the surveyed growth factors
are expressed more markedly in salivary glandshefdontrol side, comparing it to the test
side (Table 4).

NGF in the parotid salivary gland after revascwation was seen in separate
structure expressions on the control side, on éisé $ide the expression was not observed.
NGFR expression in the parenchyme of the parotitvesy gland is seen both on the test
side glands, and in separate structures on theraloside. In the parenchyme of the
submandibular salivary gland NGF expression wasi s@eo on both sides with a more
pronounced expression in the control side gland3FR expression in the parenchyme of the
submandibular salivary glands is also more pronednon the control side. In the
parenchyme of the buccal salivary gland on the set no NGF expression is found, but in
the parenchyme of the control side salivary gldmate is observed a little amount of positive
structure. In the parenchyme of all revascularizadivary gland cells, which showed
positive expression, there were hyperplazed acapithelium cells, separate duct epithelium
cells and separate myoepithelial cells. NGF expoaswas seen in the parotid salivary gland
stroma on the test and control sides. On the cbrdide the expression was more
pronounced, comparing to the test side where rasitipe structures were observed. NGFR
expression in the parotid salivary gland stroma s@esn on both sides in moderately many
structures. In the submandibular salivary glandmet, NGF expression was seen on both
sides and was more intensive on the control sideerev were found moderately many
positive structures. NGFR expression was seendrstibbmandibular salivary gland stroma in
moderately many structures. In the buccal salivargma one could see a little amount of
positive structures, in which equal data were shaowyrfNGF and its receptor NGFR. The
chief stromal cells, which showed positive expressiwere the connective tissue cells
around the salivary gland ducts and blood ves$&dsstatistically significant difference for
NGF and NGFR expression between the control andgesips was seen. Processing the
results by Chi square test, there were acquired W&#435 and NGFRp=0.739. NGF
indices mutually correlate with NGFR indices=0.639) with statistical significange<0.01.

FGF expression in the parotid salivary gland afeaascularization was observed in
glands of both sides. In the control group glanus éxpression was preserved in about the
same amount of structures than after ligation, evkille number of positive structures in the
salivary glands of the test side decreased. Payemmhstructures of the parotid salivary
glands, which demonstrated a positive FGF exprassiad the duct and acinus duct
epithelial cell cytoplasm and separate myoepithaals. FGFR expression in the parotid
salivary glands is seen to be in a little amountatanoderately great amount both in
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parenchymal and stromal structures. A slightly tge@xpression was seen on the control
side. In parenchymal structures FGFR expression le&s intensive in comparison to FGF
expression.In stroma the parotid salivary glandsewseen to have moderately many FGF
positive structures and, in the same way as innzdmgme, on the control side one could see
a more pronounced expression, comparing it to ¢se gide. Structures which demonstrated
positive expression in stroma or the parotid salivglands, were connective tissue cell
cytoplasm around glandular ducts and blood vesaat$ cells of arterioles and smooth
muscles. The difference of the structure of thensaidibular salivary gland parenchyme on
the test and control sides were with very rare Fp@sitive structures up to moderately many
positive structures. On the control side the sulditarar salivary gland parenchyme showed
a more intensive expression. Structures which slowesitive expression had in the
submandibular salivary gland parenchyme the acisud epithelial duct cell cytoplasm.
Expression in the parenchyme was of concentratpe-t FGFR expression in the
submandibular salivary gland parenchyme was alsorggothan FGF expression. FGFR
expression was seen in acinus and epithelial datis.cin stromal elements in the
submandibular gland, we could see an equal numineoderately many either FGF or FGFR
positive structures of connective tissue cells atbuhe salivary gland ducts and blood
vessels. In the buccal salivary gland parenchymé& E&pression on the control side was
more pronounced, where one could observe moderategny positive structures,
concentration of acinus in epithelial cells and@parate myoepithelial cells. On the test side
in the parenchyme of the buccal salivary glandeh&as seen only a little number of FGF
positive structures. FGF expression in the strom#he buccal salivary gland was seen to
have a similar tendency, since expression was gémim the control side, comparing it to the
test side. Expression in the stroma was observétllsmnamount in the connective tissue cells
around the ducts. FGFR expression in the parenchgmtestroma of the buccal salivary
glands had little to moderately great number ofigpges structures. On the control side the
expression was more pronounced. When processindateewith Chi square test, there was
no statistically significant difference between tlest and control side datp=50.467). FGF
and FGFR mutually correlatech<0.685) with statistical significance<0.05 and FGF
correlated also with NGME0.484) with statistical significanqe<0.05.

VEGF expression in the rabbits’ salivary glandsaftevascularization was seen as
rare structures in the glandular parenchyme, andemade amount of positive structures were
revealed only in the submandibular salivary glaadepchyme on the test side ( Table 4). In
the stromal elements one could see a more pronduegeression and it ranged from
moderate number of positive structures to evenrg ieh amount, in the same way as in the
glands after ischemia. Parenchymal elements, irchvbne could see VEGF expression, were
acinus epithelial cell cytoplasm and rare epitHetiact cells. A more intensive positive
expression was seen in the control side glandstrismal elements the positive expression
was seen in the walls of small blood vessels. Mo&nsively there were expressed the
stromal elements on the control side in the parstaitivary glands and parenchymal and
stromal elements of submandibular salivary glantighe test side, where one could see a
moderate amount of positive structures. Stromal patenchymal elements in the buccal
salivary glands showed a little amount of positateuctures both on the test and control
sides. Processing the acquired data by the crids-tmethod and Chi square test, we
acquiredp value 0.05, thus, there exists a statisticallyngigant difference of VEGF
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expression between the control and test side sgliglands. VEGF control and test data
mutually correlater(=0.485) withp value 0.05.

Expression of epidural growth factor (EGFR) in weaty glands after
revascularization was seen in the parotid and Hugalavary glands. In the submandibular
salivary glands EGFR expression was not observedhé parotid salivary glands EGFR
separate parenchyme and stromal structure expressiere seen only on the test side
salivary glands. In the buccal salivary glands EGIRression was seen in separate stromal
elements on the test side salivary glands (Pic3érén the appendix). On the control side of
the buccal salivary glands EGFR expression wasohserved. For EGFR expression there
was not observed a statistically significant diéfiece between the revascularized salivary
glands and the control side salivary glapds 0.33. Correlation for the control and test side
data was poor.

Expression of inflammatory markers’ tumour necro$etor alfa (TNk) and
interleukin 10 (IL-10) was not observed in eithdrrevascularized salivary, or ischemic
glands (Table 4).

Table 4.Growth factors and their receptors, inflaabony marker expression in rabbit’s salivary glands
after revascularization

FACTOR Parotid salivary gland | Submandibular salivary gland | Buccal salivary gland
Test Control Test Control Test Control
NGF parerchyme 0 o/+ + +/++ 0 +
NGF strom: + +/++ + ++ + +/++
NGFR parerchyme + 0/+ + + 0/+ +
NGFR stroms +/++ ++ + ++ + +
FGF parerchyme + ++ 0/+ +/++ + ++
FGF strom: +/++ ++ ++ ++ ++ +/++
FGFR parerchyme + ++ + ++ + ++
FGFR stroms +/++ ++ ++ +/++ + +/++
VEGF parerchyme + + ++ + + +
VEGF strom: + ++ +++ 0/+ + +
EGFR parerchyme + 0 0 0 0 0
EGFR strom: + 0 0 0 + 0
TNFa parerchyme 0 0 0 0 0 0
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TNFa strome 0 0 0 0 0 0

IL 10 parerchyme 0 0 0 0 0 0

IL10 strome 0 0 0 0 0 0

2.5. Apoptosisin salivary glands 28 days after ischemia and 28 days after
revascularization

Comparing the control and test side under the Iligitroscope, in the parotid salivary
gland acinus cells one could find vacuoles, inteadly there was a higher connective tissue
amount, lymphocyte infiltration and increased fatl amount. Changes in acinus cells of
submandibular salivary glands are less pronounitethe buccal salivary gland on the test
side, one could observe proliferation and degereradf secretory parts. In the excretory
parts of submandibular and parotid salivary glamehe could see epithelial proliferation and
interstitial fibrosis.

Four weeks after experimental ischemia in the magivary glands, there was seen
the concentrations of apoptosis regions, wheretlgdlssues mix with marked apoptosis
regions, in the nuclei there was seen chromatine matgin. Concentration of apoptosis can
be found both in the glandular ducts, and in gldocgtes. Mean number of apoptosis
affected cells from 100 cells in the visual fiefdthe salivary glands after ischemia is shown

in Table 5.
Table 5. Apoptotic cell number from 100 cells irthisual field in major salivary glands 28 daysaft

ischemia and 28 days after revascularization.

Positive cells from 100 cells

(apoptotic index)

28 days ligated | 28 days revascularized
Test Control Test Control
Parotid salivary gland 39.8(0.40 | 16.8(0.17 | 29(0.29 | 16.1(0.16
Submandibular salivary gland | 26(0.26 19.5(0.20 | 23(0.23 | 15(0.15
Buccal salivary gland 18.4(0.18 | 11.4(0.11 | 16.9(0.17 | 11.7(0.12

Apoptosis in the parotid salivary glands after etina is seen on the test side with on
average 39.8 cells from 100 cells with SD+12.9,tb@ control side on average 16.8 cells
from 100 cells with SD*4,4. After revascularizationthe salivary glands on the test side
apoptosis was on average 29 cells from 100 celis $D+12.2, in the control side 16.1 cells
from 100 cells with SD+9. After revascularizatidmete was seen the decrease of apoptosis
in the parotid salivary glands, but on the congiale salivary glands changes were not seen
(Picture 14). Processing the acquired data withphie testt value was 7.7 after ischemia
and 4.1 after revascularization. There exists siatisignificance between these data
p<0.005.
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Picture 14. Number of apoptotic cells from 100 séfl the visual field in the parotid salivary gland
after ischemia and after revascularization

In the submandibular salivary glands after ischewaa seen apoptosis in the test side
on average 26 cells from 100 cells with SD+2.7the control side on average 19.5 cells
from 100 cells with SD+3.9. After revascularizationthe submandibular salivary glands on
the test side apoptosis was on average 23 cells @0 cells with SD+4.5, on the control
side 15 cells from 100 cells with SD+3.7. After ascularization there was seen apoptosis
decrease in the test side submandibular salivamydsl on average by 3 apoptotic cells but on
the control side there were seen changes in theasalglands on average by 4.5 apoptotic
cells (Picture 15). Processing the acquired datathey pair testt value was 8,73 after
ischemia and 5.85 after revascularization. Thernstexstatistic significance between these
datap<0.001.
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Picture 15. Number of apoptotic cells from 100 seh the visual field in submandibular salivary
glands after ischemia and after revascularization

In the buccal salivary glands after ischemia thegas seen apoptosis on the test side
on average 18.4 cells from 100 cells with SD+27 tlwe control side on average 11.4 cells
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from 100 cells with SD+2.7. After revascularizationthe buccal salivary glands on the test
side apoptosis was on average 16.9 cells from 06 with SD%4.4, in the contrpl side 11.7
cells from 100 cells with SD+3.8. After revascuiation there was seen apoptosis decrease
on the test side buccal salivary glands, but ondbetrol side no changes were seen in
salivary glands (Picturel6). Processing the acdudata by the pair test,value was 9.43
after ischemia and 7.71 after revascularizationer&€hexists statistic significance between
these dat@<0.001.
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Picture 16. Number of apoptotic cells from 100 setfi the visual field in the buccal salivary glands
after ischemia and after revascularization

Marked apoptosis (apoptotic index 0.40) is seemhe parotid salivary glands after
ischemia, which decreases after revascularizalidzo|. Lesser apoptotic activity (0.26) is in
the submandibular salivary glands, which also dexee after revascularization (0.23). In the
buccal salivary glands after ischemia apoptosthésieast (0.18) and after revascularization
slightly decreases (0.16) (p<0.005).

3. Conclusions

1. Ligature and revascularization of a.carotis commumif rabbits, together with
histomorphologic and scintigraphic examination s alequate experimental surgery
model for studying angiogenous salivary gland plaiipnn

2. Radioscintigraphically determined functional adiivehanges of major salivary glands
after a.carotis communis ligature show statistjcalgnificant decrease of Tt uptake,
comparing to the control side glands (p<0.001)eAfeconstruction of the ligated artery
on the test side salivary glands, one can obsdrgeimprovement of salivary gland
function, but during the observation it does naictethe functional activity of the healthy
side salivary glands.

3. Histomorphologically in the rabbits’ ligature sidé the major salivary glands one can
observe glandular parenchyme atrophy and stromaérpiasia with lipmatosis, on the
control side salivary glands one can observe timpemsators’ parenchyme hyperplasia.
After revascularization the test side salivary d&nshow atrophic parenchyme
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concentrations, hyperplazed regions and moderatenglaymal hyperplasia of the
opposite side. Hyperplasia can be like a comperisatesponse to ischemia and
indicates to a preserved glandular regeneratingyabi

. Morphometrically in ischemia the salivary glande aeen to have the decrease of the
diameter of acinus and acinus epithelium cells (P&D) in the ligature side. Acinus cells
after revascularization are similar to the contmodl test sides and in some cases become
bigger than in the control side (p<0.05). Acinuardeter after revascularization becomes
equal to that of the control side. Thses changes gioof for the rabbit’s salivary gland
regenerating ability to preserve after restoratibhlood circulation.

. Morphometrically the parenchyme, in reference torsa in all salivary glands after
ischemia decreases (p<0.001), but after revasezatarn there occurs a reversable
process.

. Pronounced apoptosis (apoptotic index 0.40) ish@ parotid salivary glands after
ischemia, which decreases after revascularizatibB9]. A lesser apoptotic activity
(0.26) is seen in the submandibular salivary glangkich also decreases after
revascularization (0.23). In the buccal salivargngls after ischemia the apoptosis is the
least (0.18) and after revascularization slightbgréases (0.16). Thus, ischemia causes
salivary gland cellular apoptosis, which decredsgsestoration of blood circulation
(p<0.005).

. Lack of expression of inflammatory cytokin — Télfand IL-10 in the salivary glands
indicates to significant changes due to cell degfiad and inflammation in the salivary
glands after a.carotis communis ligature.

. Expression of the growth factors and their receptorischemic salivary glands is less
expressed in the control side glands, which, pbssitan be explained by a more
pronounced blood flow, thus providing the stimwatof the growth factor output in the
control side salivary glands.

. NGF expression in all salivary glands is equal dedreases after revascularization and
does not change under the influence of perfusio®GFR expression is markedly
pronounced in the parotid salivary gland and madegrapronounced in the buccal
glands, after revascularization the intensity sfekpression does not decrease. However,
in a longer period of time after reperfusion, theseurs the wearing out of the nerve
stimulating factors, which is characterized by deerease of NGFR expression.

10. FGF expression, in comparison to FGFR expresssess pronounced and dominates in

the submandibular and buccal salivary glands irctmgrol side. In total, FGF and FGFR
expression after revascularization decreases, givproof to the decrease of
compensatory regeneration.

11.Pronounced VEGF expression in the ischemic subrbatati salivary glands gives prrof

to a significant circulatory effect on the salivaghands. After revascularization VEGF
expression (ischemia) decreases, but is preserged markedly in the submandibular
salivary gland.

12.EGFR is not found in the submandibular salivaryndi&but in parotid and buccal glands

in the test side after ischemia and less found aéleascularization. These diferences,
probably, are connected with histomorphology ofiaias salivary glands and various
specificities of glandular blood circulation.
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