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Topicality of the Research

The facial clefts refer to one of the most commonly encountered human congenital
conditions. In Latvia the cleft lip and cleft palate occur on the average in one child in
700 - 800 newborn infants, which is the second widely met pathology in embryos and
fetus (Akota etc., 2001; Pilmane and Samahers, 2006). Clefts can entail esthetical
disorders and cause heavy functional deviations, which already on the first days and
years of life may adversely affect the child’s physical and mental development. These
deviations affect the child’s basic life functions — wholesome eating, teeth and jaw
functions, language development and sometimes also further social integration of an
individual. The cleft lip and cleft palate treatment includes multiple plastic surgical
corrections and repeated visits to different specialists. Besides, the cleft correction,
which is followed by wound closure and formation of scar tissues, may adversely
affect the growth of facial and oral cavity tissues (Van Beurden et al., 2005; Burdi,
2006).

The development of the face and the oral cavity is based on the successive merger of
five facial creases, which occurs within a period from the fourth to the twelfth week
of the embryonic development. This is a cascade of precisely coordinated processes
that involves not only the cell growth, differentiation, cell-to-cell and cell-
extracellular matrix interactions, but also the programmed cell death. The before-said
transformations in the embryonic tissues are caused and regulated by various factors.
A significant place among them is directly related to the growth factors and the
importance of the genes identified, whose study has been intensified within the recent
two ten years and is still actively going on. Besides, the lack of just one definite factor
or its excessive presence can cause irreversible changes, resulting in congenital
abnormality, i.e., facial cleft.

The growth factors refer to proteins, which work as signal molecules and relate with
the target cell surface receptors. The molecular aspects of their work during the
development of facial and oral cavity structures are not fully clear yet. Recently the
studies on the role of apoptosis during the secondary palate development have become
very topical. It is known that primordial epithelium during fusion disappears;
however, there are several theories to explain the mechanism of this process (Dudas et
al., 2007).



The fibroblast growth factors (FGF) are known to refer to the polypeptide group,
which plays a determinative role in migration of neural crest cells, as well as in
regulation of interaction of epithelium and mesenchyma during the development of
the face and oral cavity (Szebenyi and Fallon, 1999; Greene and Pisano, 2004). They
form complexes with four fibroblast growth factor receptors (FGFR), which have an
impact on normal cell growth and differentiation (Hughes, 1997; Greene and Pisano,
2004). The FGFR plays a significant role in the development of a normal mammalian
palate (Crisera et al., 2008). The transforming growth factor — beta (TGF-p) is a
multifunctional cytokine, which regulates the development of the structure of oral
cavity (Bodo et al., 1999; Meng et al., 2009) and directly affects the development of
the secondary palate (Greene and Pisano, 2004).

Nonetheless, irrespective of many studies, the data on distribution of various growth
factors and genes and location in various human cleft-affected tissues are still not
clear. Although the significance of an individual factor is being viewed quite often
(Kohama et al., 2002), there should be a team approach used for the analysis of
results. In literature there are no integrated data on the position of various genes,
growth factors and their receptors and distribution thereof in the cleft-affected tissues.
Recently the studies on the significance of growth factors in the successful tissue
regeneration and healing during the postoperative period have become specifically
topical (Werner and Grose, 2003; Akasaka et al., 2004; Ono et al., 2007). The data as
to the mentioned local factors, their receptors and gene expression, as well as on a
relative abundance of apoptosis in the cleft-affected tissues are important for a

successful or less successful therapeutic prognosis.

Aim of research

To make an immunohistochemical study of the growth factors, the growth factor
receptors and the gene relative abundance and location, determination of cell death
and data correlation in the cleft-affected tissues in children with unilateral and
bilateral cleft lip and cleft palate in the ontogenetic aspect with the detection of

factors, who are main characteristic in morphopathogenesis of clefts.



Hypothesis of research

1. Abundance and expression of the growth factors, the growth factor receptors and
genes are determined in the processes of regeneration and degeneration of the tissue
local response.

2. Every cleft type has its own most significant factors that determine the cleft

development.

Objectives of research

1. To determine the relative abundance and distribution of basic FGF, FGFR1, NGF,
NGFR, TGFB, PGP 9.5 and Barx1 in the cleft disordered tissues of children with
unilateral and bilateral cleft lip and palate, applying the immunohistochemical
method.

2. To determine relative abundance and distribution of apoptotic cells in the unilateral
and bilateral cleft disordered tissues, applying the TUNEL method.

3. To determine the relative abundance and distribution of basic FGF, FGFR1, NGF,
NGFR, TGFp, PGP 9.5 and Barxl in tissues of the control group, applying the
immunohistochemical method.

4. To determine relative abundance and distribution of apoptotic cells in tissues of the
control group, applying the TUNEL method.

5. To determine possible cross — correlation of the obtained data.

6. To determine possible correlation of the obtained data in the age aspect.

7. To determine the relative abundance and distribution of basic FGF, FGFR1, NGF,
NGFR, TGFpB, PGP 9.5 and Barxl in the cleft disordered tissues after repeated
surgical operation in children with unilateral and bilateral cleft lip and palate.

8. To determine the diagnostic and prognostic factors in the development of various

facial clefts and therapeutic prognosis.

Novelty of research

Applying the immunohistochemical and TUNEL methods, there were studied the
tissues from the cleft correction area of 52 patients with unilateral and bilateral cleft
lip and palate. There has been proved and documented in pictures the bFGF, FGFR1,
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NGF, NGFR, TGFp, PGP 9.5 and Barx1 gene expression and the relative abundance
of immunoreactive cells in the tissue material taken not only during the first, but also
during the repeated surgical operation. The data obtained during our study show, that
the unilateral and bilateral cleft lip and palate cleft-affected tissues are characterized
by increased bFGF and FGFR1, while by a reduced NGF local expression, increased
cell apoptosis, variable NGFR, TGFp and Barx1 expression and relatively different
quantity of DNES structures, are completely new. The increased cell apoptosis and
the relatively more variable expression of factors in severe abnormalities are found in

the bilateral lip and palate affected tissues.

The structure and volume of the doctoral thesis

The thesis for PhD degree is written in Latvian. The thesis consists of 7 parts:
introduction, review of literature, materials and methods, results, discussion,
conclusions, the list of references. The volume of the thesis amounts to 113 pages,
including 18 tables and 2 figures. 76 micro photos are enclosed in appendix. The list

of references consists of 246 titles. There are 22 publications on the doctoral thesis.

Material and Methods

The research is based on the material of cleft lip and cleft palate patients, which was
gathered within a period of time from 2003 to 2006 at the Cleft Lip and Palate Centre
of the Institute of Stomatology of the Riga Stradins University.
Permission of the Ethics Committee: decision of the RSU Ethics Committee dated
22" May 2003.
The research involved 52 patients with cleft lip and palate at the age of three months
to 12 years and six months. 37 children had unilateral cleft lip and palate, but 15
children had bilateral cleft lip and palate. A part of the patient material was taken not
only during the primary, but also the repeated plastic surgery correction. Depending
upon the age and diagnosis, the patients were divided into four groups:

The 1% group: children with unilateral cleft lip and palate in age before and

primary dentition,

The 2" group: children with unilateral cleft lip and palate in mixed dentition

age,



The 3™ group: children with bilateral cleft lip and palate in age before and
primary dentition,
The 4™ group: children with bilateral cleft lip and palate in mixed dentition
age.
The control material was obtained from 11 patients with oral - facial trauma and cleft
— unrelated surgical operations. The material was gathered at the Institute of
Stomatology of the Riga Stradins University within a period of time from 2004 to
2006.
Tissue was proceeded for detection of basic fibroblast growth factor (bFGF), the first
fibroblast growth factor receptor (FGFR1), the nerve growth factor (NGF), the nerve
growth factor receptor p75 (NGFRp75), the transforming growth factor - beta
(TGFB), the Barxl gene (Barxl) and the protein gene product 9.5 (PGP 9.5)

expression by use of biotin-streptavidin immunohistochemistry (Table 1).

Table 1. Data on antibodies applied in immunohistochemistry.

N° | Factor Code Obtained Working Manufacturer
from dilution

1 bFGF ab16828 | a rabbit 1:200 Abcam, UK

2 FGFR1 ab10646 | a rabbit 1:100 Abcam, UK

3 NGF ab6199 | a rabbit 1:500 Abcam, UK

4 NGFR M3507 | mice 1:150 DakoCytomation, Denmark
5 TGF beta | ab1279 | mice 1:1000 Abcam, UK

6 PGP 9.5 | Z5116 | arabbit 1:150 DakoCytomation, Denmark
7 BarX1 ab26156 | a rabbit 1:250 Abcam, UK

The TUNEL method was applied for determination of apoptosis in the tissues using in
situ cell death detection kit (POD Cat. No. 11 684 817 910 Roche Diagnostic).

In order to visualize the scene, the routine histology method was used, staining the
samples with haematoxylin and eosine.

For marking of relative frequency of the immunohistochemically determined
structures we used a widely applied semi-quantitative counting method (Tobin et al.,
1990; Pilmane, 1997) used in the scientific literature. The quantity of structures was
analyzed in five visual fields of one section. Explanatory notes on the applied

markings are given in Table 2.




Table 2. Marking of relative frequency of the immunohistochemically determined
structures.

Applied markings | Explanatory notes

- No positive structure seen in the visual field

0/+ Rare positive structures seen in the visual field

+ Few positive structures seen in the visual field

+++ Few to moderate number of positive structures seen in the visual
field

++ Moderate number of positive structures seen in the visual field

++/+++ Moderate to numerous positive structures seen in the visual field

+++ Numerous positive structures seen in the visual field

+++/++++ Plenty of positive structures in the visual field

For the group description we used the generally accepted descriptive statistical
methods (Altman, 1991; Altman, 2000; Teibe, 2007). For data evaluation we applied
the nonparametric statistical methods. For comparison of two independent groups,
applying the ranking values, we used the Mann-Whitney test. Results are considered
to be plausible, when p<0.05. For comparison of a number of samples we used the
Kruskal Wallis test.

The correlation coefficient r as a quantitative indicator of coherence tightness
between two or more variables calculated for the ranking values (Spearman’s Rank
Correlation Coefficient). In the study the qualitative coherence tightness between
variables, on the grounds of the correlation coefficient value, was assessed as weak,
average or tight. The distribution of the correlation coefficient was as follows: r =0 —
0.3, low, insignificant correlation; r = 0.4 — 0.7, average correlation; r = 0.7 — 0.9,
tight correlation.

A statistical analysis was carried out by means of the SPSS (SPSS Inc., USA).

Results

Routine Histology Findings

In tissues of oral cavity of the control patients we saw, mainly, a normal histological
picture, i.e., unchanged epithelium of masticatory and lining mucosa of various
thickness, indistinct basement membrane, unchanged below connective tissues, as
well as normal cartilaginous and bone tissues. Only in rare circumstances we

observed indistinct infiltration of inflammatory cells into soft tissues.




In the material of the patients with unilateral and bilateral cleft lip and cleft
palate we saw the morphologically changed mucosa of oral cavity and lip tissues. The
oral cavity mucosa is formed by stratified squamous epithelium, basement membrane
and underlying connective tissue. We found the most pronounced changes exactly in
epithelium.

Thickness of both stratified squamous nonkeratinized and stratified squamous
parakeratinized epithelium in tissues of different patients differed markedly. In some
children with clefts we saw thin and atrophic, while in other children we observed
thick epithelium with pronounced proliferation of basal cells therein. Besides, in the
majority of the patients the epithelial tissues were formed as a long outgrowth by jut
out connective tissues. In epithelium of children with unilateral and bilateral clefts we
observed also more or less pronounced vacuolization of cells in the stratum spinosum.
In the oral connective tissues of the patients with facial clefts we often observed the
pronounced densely and at times very chaotically arranged bundles of collagen fibers
with rare connective tissue cells between them. In some children we saw very many
small, but often sclerotic blood vessels, which mainly localize around the mentioned
epithelial outgrowths and around practically unchanged secretory portions and ducts
of the small salivary glands. In the majority of the patients we observed infiltration of
inflammatory cells both into the mucous epithelium and the underlying connective
tissues.

Mainly in the lip skin of patients with unilateral and bilateral cleft lip and cleft palate
we saw an unchanged histological picture — typical epidermis and derma, sebaceous
glands and hair follicles. In tissues of some children we observed atypical hair
follicles and chaotically arranged and sclerotic muscle fibers.

In the hyaline cartilage of the patients with unilateral and bilateral cleft lip and cleft
palate we observed an abundant quantity of chondroblast in the zone of proliferation,
relatively small isogenous groups and plenty of hypertrophic chondrocytes. In some
cases we saw the degenerative cartilage fragments in fibrous tissues. In the tissue
material of some patients we found practically unchanged cartilage.

In the tissue material of patients with unilateral and bilateral cleft lip and palate we
often saw degenerative bone fragments. They are characterized by small quantity and
irregular location of osteons, as well as few and often empty lacunae between the

bone lamellae.



Immunohistochemical study and apoptosis findings

Control group findings

Expression of basic FGF was detected in the tissue material of nine patients (Table
3). In two cases we observed few positive structures — neutrophils and connective
tissue fibers, but in four cases - rare positive structures in the visual field. The
mentioned growth factors in these cases were expressed mainly in rare inflammatory
cells, epithelial cells, vascular wall cells and connective tissue fibers. In three tissue
samples relative number of bFGF containing structures in various tissues was a bit
different. Thus, in the patient N°2 we saw few immunoreactive cells in the middle
epithelial layer and rare positive connective tissue fibers. But in the patient N°1 the
bFGF was expressed by few epithelial cells and connective tissue fibers, but no

immunoreactivity was observed in the bone.

Expression of FGFR1 was observed in the tissues of all control group patients. In
tissues of two patients we observed numerous positive structures. An abundant
expression of the mentioned growth factor receptors was seen in mucosal epithelial
cells (mainly the cells of the middle layer). In four children the relative number of
immunoreactive structures in various tissues varied. In the tissue of patient N°6 we
saw many immunoreactive connective tissues cells, but a moderate number of
epithelial cells. In the patient N°1 we stated an abundant FGFR1 expression in
osteocytes, but a moderate number of positive epithelial cells and few positive
vascular smooth muscle cells. But in the tissue of patient N°7 the expression of
FGFR1 was pronounced in epithelial and connective tissue cells, but less in the bone
cells. In three cleft disordered tissue samples we found a moderate number of positive
structures, where in two cases there were connective tissue cells and in one case —
bone cells. Only in tissue of two patients we found few and rare FGFR1 - containing
connective tissue and bone cells. In parallel, in certain cases we observed an
expression of the receptors in vascular wall endotheliocytes and in the cells and fibers

of perineurium, localized around the bundles of nerve fibers.

Expression of NGF we observed in tissues of the nine patients of control group. The
relative number of mentioned factor - containing structures varied from rare to

moderate. In the tissue material of patient N°7 we saw moderate number of
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Table 3. Semiquantitative distribution of immunoreactive structures in the material of control group patients

N° | Code bFGF FGFR1 NGF NGFR TGFp Barx1 PGP 9,5 TUNEL
1 | K10 -+ + - +++ o/+ - ++ ++ + - +++ + - +++ + + - +/++
2 | K7 0/+ -+ +++ - + - +++ ++ - +++ 0/+ 0/+ + - ++

3 | K6 0/+ ++ + +/++ +++ - + -

4 | K8 + ++ + ++ +-++ + - ++ +++ ++

5 | K5 0/+ +++ o/+ - ++ + - +++ ++ - +++ - + O/+ - +/++
6 | K1 + ++ - +++ 0/+ - ++ + - +++ ++/+++ - +++ + - +++ +/++ ++

7 | K11 --0/+ +H++ - ++4+ ++ + + - +++ - -+ + ++ - +++
8 | K2 - + - ++ 0/+ ++ +++ --0/+ - +/++

9 | K9 - o/+ 0/+ ++ + - ++ -+ - - - [+
10 | K3 0/+ ++ - - - -+t --0/+ - +/++
11 | K4 0/+ + + ++ - ++/+++ o/+ - ++ --+ 0/+ o/+

- no positive structure seen in the visual field; 0/+ rare positive structures seen in the visual field; + few positive structures seen in the visual
field; +/++ few to moderate number of positive structures seen in the visual field; ++ moderate number of positive structures seen in the visual
field; ++/+++ moderate to numerous positive structures seen in the visual field; +++ numerous positive structures seen in the visual field;

+++/++++ plenty of positive structures seen in the visual field
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immunoreactive inflammatory cells. In two tissue samples we also observed an
average pronounced factor expression in the inflammatory cells, but rare positive cells
in the middle layers of mucous epithelium. Material, taken from patient N°5, showed
a moderate number of immunoreactive epithelial cells, but rare positive connective
tissue cells. In three cases we observed few, but in two - rare positive structures. In
these cases the NGF was expressed in epithelial cells, inflammatory cells —
neutrophils, macrophages, mast cells and in one case in the nerve fibers, which were

localized in subepithelium.

Expression of NGFR was observed in the tissue material of ten patients. In one case
we saw few, in one — few to moderate number and in four cases a moderate number of
positive structures. Yet, in four people we observed a different expression of the
mentioned growth factor receptors in epithelial and nerve tissues. Besides, in all
patients there was a characteristic NGFR expression in the basal epithelial cells. In
eight of them we found immunoreactive nerve fibers, which were localized in the

walls of blood vessels and in the bundles of nerve fibers.

The expression of TGFB was observed in the tissues of all control group patients. In
eight samples we found many positive structures, which in five cases were bone cells,
in two — epithelial cells and in one case — cells of epithelium and connective tissue. It
is interesting that in the tissue of patient N°10 we saw many immunoreactive
osteocytes, but we did not see any positive reaction in soft tissues. The relative
number of immunohistochemically detected structures in the largest part of the patient
epithelium, connective tissue and bone varied from few to many. In four cases we

observed the TGFR - containing cells in the wall of blood vessels.

The expression of Barx1 gene was observed in the tissue material of nine patients.
We found many positive structures in two cases. In one case these were bone cells,
but in the second — epithelial cells, though we mainly observed rare and few positive
structures in epithelium, mucous connective tissues and in bones. In the tissue of eight
patients we saw comparatively indistinct and most frequently regional expression of
said gene in epithelium. In four cases the Barx1l gene was seen in the inflammatory

cells.
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PGP 9.5 - containing nerve fibers were found in the tissue of eight patients. In one
case we saw many, in one - few to moderate number, in four — few and in two — rare
PGP 9.5 immunoreactive nerve fibers and bundles of nerve fibers. In three cases the
mentioned structures localized in the walls of blood vessels and around them.

Apoptotic cells were found in the cleft disordered tissue material of ten patients. In
five cases their relative number differed in the prepared various tissues of one patient.
In one of them apoptosis was seen in numerous and yet in one in moderate to
numerous connective tissue cells, but comparatively less or practically none in cells of
the bone. In the tissue of patient N°1 and N°5 we saw few to moderate humber of
apoptotic regionally localized epithelial cells, as well as the connective tissue cells,
but less pronounced number of apoptotic cells in the bone. Tissue of child N°2
showed more prominent apoptosis in the epithelial cells, but less - in the connective
tissue cells, among them, in lymphocytes. In six cases we observed apoptosis in cells
of epithelium and connective tissue. In general, we found averagely pronounced and

most frequently regional apoptosis in epithelium of nine patients.

Findings in the group of children with unilateral cleft lip and palate

in the age before and primary dentition

The youngest group of the patients with unilateral cleft lip and palate was formed
from 15 children in age before and primary dentition. In seven patients the material
was taken repeatedly.

We found the basic FGF - containing structures in the cleft disordered tissues of
nine patients primary taken tissue (Table 4). In one case we observed rare, in one —
rare to few, and in three cases — few positive structures, which, in general, were
inflammatory and epithelial cells. In tissue of two patients a moderate number of
immunoreactive structures were found. In tissues of these children we observed the
bFGF already in the mentioned inflammatory cells, vascular smooth muscle cells and
in perineurium around the bundles of nerve fibers. In two patients the fraction of the
immunohistochemically determined structures in various tissues considerably varied
(N°2, N°10), varying from the total average number of factors in other patients. In the
first case we saw few positive in epithelium infiltrated lymphocytes, whereas in the

connective tissues was saw many different immunoreactive inflammatory cells. Also
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Table 4. Semiquantitative distribution of immunoreactive structures in the material of children with unilateral cleft lip and palate in age before

and primary dentition.

N° Code bFGF FGFR1 NGF NGFR TGFp Barx1 PGP 9,5 TUNEL

1 73 - +++ + o/+ +++ ++ ++/+++ +++/++++

2 38 + - +++ +++ +++ +++ +/++ ++/+++ + +++/++++
46 - +++ - o/+ +/++ - ++ +

3 149 - +++ 0/+ + ++ 0/+ ++ +4+/+++
178 - ++ - +++ - + - ++ ++ - +++ - + ++/+++

4 52 + +++ 0/+ + ++ 0/+ +++ +++
80 - +++ - ++ ++ - + ++

5 129 o/+ -+ +++ - - +++ - - +++
144 +++ +++ - +/++ - - + +/++

6 166 ++ ++ - ++/+++ ++/+++ - + + - +++
182 ++ +++ + ++ ++/+++ - + +/++

7 17 + ++ - - +/++ - ++4+ - 0/+ +++

8 37 ++ +++ 0/+ ++ ++ ++ ++ +4+/+++
160 + +++ 0o/+ ++/+++ +++ - + +

9 59 - ++ - + +++ - + 0o/+

10 25 + - ++ +++/++++ 0o/+ ++ +++ - ++/+++ -
104 0/+ +4+/+++ - ++ +++ - + ++

11 143 - ++ - +++ ++/+++ + + ++

12 119 - + - ++ + - ++ + + +/++

13 151 - + - - + 0/+ + 0/+

14 153 0/+ ++ - +/++ +/++ 0/+ +/++ ++

15 170 + +/++ - +++ +++ +++ +/++ ++

-- no positive structure seen in the visual field; 0/+ rare positive structures seen in the visual field; + few positive structures seen in the visual field; +/++ few
to moderate number of positive structures seen in the visual field; ++ moderate number of positive structures seen in the visual field; ++/+++ moderate to
numerous positive structures seen in the visual field; +++ numerous positive structures seen in the visual field; +++/++++ plenty of positive structures seen in
the visual field
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in the second case the bFGF was slightly expressed in epithelium, but a moderate
number of positive structures we saw in sebaceous glands, in the bundles of nerve
fibers and vascular smooth muscle cells. An average number of the bFGF - containing
structures in the taken tissues was slightly larger than in the material of the control
group patients, however, this difference was not statistically significant.

In the repeatedly taken material we observed the basic FGF expression in tissue of
four patients. In one case the relative number of positive structures was considerably
increased (N°5), and we could observe many immunoreactive inflammatory cells. In
the tissues of other patients (N°2, N°4, N°8, N°10) we discovered an opposite trend.
Comparing the number of the bFGF positive structures in the repeatedly taken tissues
with the findings of the primary taken and control material, no statistically significant

differences were found.

FGFRL1 expression was found in the samples of primary taken tissues of all patients.
We observed plenty FGFR1 positive structures in one, many — in six, moderate
number — in the tissue material of five patients. In these cases the mentioned receptors
were mainly expressed in epithelial, connective tissue and vascular smooth muscle
cells, endotheliocytes, cells of sebaceous glands and hair follicles, as well as new and
mature cartilage and bone cells. We saw few to moderate number of immunoreactive
structures in one, but few — only in two patients’ tissue samples. In these cases the
FGFR1 was expressed in epithelium, endotheliocytes, connective tissue and vascular
smooth muscle cells.

The results from the repeatedly taken children’s cleft disordered tissues did not
significantly differ from the primary taken tissues. Comparing an average number of
FGFR1 positive structures in the primary and repeatedly taken tissues, no statistically
plausible differences were observed. Still, in the repeatedly taken material the number

was statistically significantly bigger than in the control tissues (z=2.492; p=0.013).

The NGF - containing structures we observed in the primary taken tissues of six
patients. In four cases they were few, in one - rare and in one - many. Quite frequently
we used to see the expression of growth factor in epithelium, as well as in the nerve
fibers, vascular smooth muscle cells, cells of sebaceous glands and hair follicles. In
one case (N°2) we found many positive inflammatory cells and nerve fibers localized
in subepithelium. It is interesting that the NGF finding in this case coincided with the
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pronounced bFGF finding. In our study we stated that an average number of NGF
positive structures in the primary taken tissues was just a bit less than in the material
of the control group patients, still the difference can be evaluated as statistically
significant (z=2.314; p=0.021).

In the repeatedly taken material we saw the NGF immune reactive structures in two
cases. In one case we observed rare, but in the second case — few positive epithelial
cells. An average number of the NGF - containing structures also in the repeatedly
taken tissues was statistically significantly less than in the patients of the control
group (z=2.131; p=0.033).

The expression of NGFR was found in the primary taken tissues of 12 patients. In
the tissue of three patients we saw many, in one — moderate to many and in three — a
moderate number of positive structures. In all mentioned cases — tissue of seven
children, we observed the immunoreactive basal epithelial cells. It is interesting that
epithelium in these places was often jut into the connective tissues in a form of deep
outgrowth. In certain cases the NGFR was expressed in the nerve fibers and cells of
hair follicle and in one case — in macrophages and plasmocytes. In one case we
observed few to moderate number, in three — few and only in one case — rare cells
containing the mentioned factor receptor. Also in these cases we observed positive
reaction mainly in the basal epithelial cells and regionally, as well as in the nerve
fibers and in the bundles of nerve fibers

In the repeatedly taken tissues we observed the expression of NGFR in all cases and
mainly in the basal cells of epithelium. In certain prepared samples we saw positive
reaction in the nerve fibers around blood vessels and in the walls of blood vessels, as
well as around the salivary glands. In tissue of one patient (N°8) the number of the
immunoreactive structures was moderate to many, in three — moderate, in one — few
to moderate, and yet in one - rare. In the repeatedly taken tissues of the patient N°3
we observed few immunoreactive epithelial cells, but a moderate number of
immunoreactive cells in the wall of blood vessels and the bundles of nerve fibers. The
average fraction of the immunohistochemically determined structures was few to
moderate, and significant or statistically plausible differences between the primary

taken and control group patients’ tissues were not stated.
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The expression of TGFB was observed in the primary taken tissues of all patients.
We saw many positive structures in five, a moderate to many — in two and a moderate
number - in three cases. In these cases the mentioned factor was expressed abundantly
in epithelial cells, osteocytes, cells of connective tissues, vascular walls, sebaceous
glands and hair follicles. In tissue of three children the number of the TGFf
containing structures was comparatively small, and still in such tissues we could also
see positive reaction in epithelium, subepithelium and vascular wall. In two cases
(N°7, N°12) we observed a different number of immunoreactive structures in various
tissues, but the most extensive expression was found exactly in the bone.

In the repeatedly taken tissue material we did not find the TGFR expression in one
patient. It is interesting that in the primary taken material there were many positive
structures. We observed the abundant expression of the factor in epithelium of two,
but a moderate — of one patient, while in one patient we saw the moderate number to
many immunoreactive epithelial cells, vascular endothelocytes and smooth muscle
cells, as well as connective tissue cells. In the tissue of patient N°3 we observed many
immunoreactive chondrocytes, but a moderate number of regionally positioned
immunoreactive epithelial cells. In general, the relative number of the TGFS -
containing structures was moderate and we did not find considerable differences in
the primary and repeatedly taken tissues, as well as in tissues of the control group
patients.

The expression of Barx1l we observed in the primary taken tissues of ten children.
We saw many positive structures and moderate to many in every single case. We
found a moderate number of structures containing the mentioned gene in two, few — in
two, but rare in four cases. In total, in seven tissue samples we saw the Barxl -
containing epithelial cells in the comparatively different quantities. In two cases
Barx1l was expressed in the cells of sebaceous and in sweat glands and in the
inflammatory cells. In some children the positive reaction was found also in the cells
of vascular wall, hair follicle and connective tissue. Similar to the tissue material of
the control group also in the cleft-affected tissues the expression of the mentioned
gene prevailed in the epithelium. Although an average number of positive structures
in the cleft disordered tissues was a bit greater, the difference cannot be evaluated as
statistically significant.

17



In the repeatedly taken tissue samples the Barx1 expression was not found in any
case. Comparing an average number of positive structures in the repeatedly taken
tissues with finding in control (z=3.086; p=0.002) and the primary taken tissues
(z=2.705; p=0.007), we observed statistically significant differences.

PGP 9.5 stained the structures of diffuse neuroendocrine system (DNES) practically
in tissues of all patients. We found moderate number, moderate to many and many
positive structures on the whole in the primary taken material of five patients. PGP
9.5 in the mentioned tissues abundantly stained certain nerve fibers in the walls of
blood vessels, around sebaceous glands and hair follicles, in epithelium, and in the
bundles of nerve fibers as well. In certain cases it marked the neuroendocrine cell in
the basal epithelial layer and in the hair follicles. In the material acquired from the rest
of the patients we saw comparatively many positive and fine nerve fibers in
subepithelium, in the walls of blood vessels and around them, as well as in the
salivary glands.

In the repeatedly taken tissue samples of six patients we found few, but in one — a
moderate number of neuropeptide - containing structures. Their localization does not
differ from the above-described. In general, in the primary taken tissues we observed
a slightly greater relative number of positive DNES structures if compared to the
repeatedly taken and control group patients’ tissues, however, this difference was not

evaluated as statistically plausible.

The TUNEL method demonstrated apoptosis practically in the primary taken tissues
of all patients. We observed plenty apoptotic cells in the tissue of two children, many
— in three, moderate to many — in two, moderate - in three, few to moderate — in one
and rare — in two children. In one case (N°6) the relative number of positive cells was
dramatically different in epithelium and connective tissues. We saw the cell death
most frequently in epithelium and in the connective tissues. In epithelium it often
happened regionally. Apoptosis could be observed less often in the sebaceous glands,
hair follicles and in the cells of vascular wall. In one tissue sample with a cartilage
fragment we saw a total apoptosis through the cartilage, apart from the edge zone. In
the tissue of other patient we found rare positive bone cells. During the study we

stated that the average relative number of positive structures in the primary taken
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tissues of patients with unilateral clefts was statistically significantly greater than in
tissues of the control group patients (z=2.049; p=0.040).

In repeatedly taken tissue we observed apoptotic cells in material of all seven
patients. In one case we saw moderate to many, in two — a moderate number, in two —
few to moderate and yet in two — few TUNEL - positive cells in epithelium and
connective tissue. An average number of positive structures was similar to the control

group and a bit less than the quantity defined in the primary taken tissues.

Findings in the group of children with unilateral cleft lip and palate

in mixed dentition age

The group of older patients with unilateral cleft lip and palate was formed from 22
children with mixed occlusion. In nine cases the material was taken repeatedly.

The bFGF positive structures were found in the primary taken tissues of 17 patients
(Table 5). In eleven cases they were rare and few. Such expression was observed in
the cells of epithelium and sebaceous glands, inflammatory and vascular smooth
muscle cells. Yet in one patient (N°2) we observed a relatively different bFGF
expression in epithelium and connective tissue and in the cells of sebaceous and
salivary glands. In tissue of other patient we saw few to moderate number of
immunoreactive vascular smooth muscle cells. We found the abundant bFGF
expression in four cases and only in hard tissues — in cartilage and in bone.

In tissues repeatedly taken during surgical correction in two cases we observed
rare and in two — few positive inflammatory cells. In tissue of one patient we saw few
immunoreactive epithelial cells. It is interesting that we again observed the abundant
bFGF expression in cartilage (N°9) and in bone (N°20). When compared the relative
number of positive structures of said growth factor in the primary and repeatedly
taken tissues and tissues of the control group patients, we did not observe

considerable and statistically significant differences.

An abundant FGFR1 expression was observed in the primary taken tissues of 13
patients. Therein we saw many immunoreactive epithelial and connective tissue cells,
cells in the walls of blood vessels, as well as bone and cartilage cells. It is interesting

that exactly in hard tissues the expression of both basic FGF and their receptors was
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Table 5. Semiquantitative distribution of immunoreactive structures in the material of children with unilateral cleft lip and palate in

dentition age.

N° Code bFGF FGFR1 NGF NGFR TGFb Barx1 PGP 9,5 TUNEL

1 26 o/+ ++ - 0/+ + - ++ - + +++
95 0/+ +++ - + ++ - 0/+ ++

2 6 + -4+ +++ ++ ++ +++ +++ ++ +++
92 + +++ o/+ -+ 0/+ +++ + + 0/+

3 93 - +++ - 0/+ +++ - 0/+ ++/+++
146 o/+ +++ - - +/++ - + 0/+

4 127 +++ + o/+ - + - + ++ - +++

5 20 + +++ ++/+++ - +++ +/++ ++/+++ - ++ +++
84 + +++ - +/++ ++ - - +++

6 176 + + - +/++ ++/+++ - o/+ +++

7 49 o/+ ++ 0/+ - ++/+++ + + +

8 1A 0/+ ++ - +/++ ++ - + +++

9 40 o/+-+ +++ + - ++ + ++ ++ +/++ +++
97 +++ +++ + - +++ +++ - +

10 50 - +++ - - +++ - - +/++
123 - +++ 0/+ - ++ + + ++ - +++

11 171 0o/+ +++ 0o/+ +/++ +++ - 0o/+ ++

12 112 + ++ + + ++ ++ + 0o/+

13 10 - +++ - + +++ - + +

14 47 - ++ - ++/+++ - - + - - +

15 21 +/++ +++ +/++ ++ ++ - +++ ++ +++ + - +++

16 183 0/+ +++ ++ + ++/+++ 0/+ + +++

17 83 +++ +++ - - ++ - +++ + - +

18 8 + +++ - - ++ + + ++
71 - + - - + - +++ - - +
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19 19 + - - - ++ - - -
20 155 = + - - ++ - - +4++
188 +++ +++ 0/+ - +++ - + ++
21 74 +++ +++ 0/+ - ++ 0/+ +/++ ++
22 64 +++ +++ - 0/+ +++ - +++ ++ +/++ +
113 + ++ 0/+ - ++ + - _

-- no positive structure seen in the visual field; 0/+ rare positive structures seen in the visual field; + few positive structures seen in the visual field; +/++ few
to moderate number of positive structures seen in the visual field; ++ moderate number of positive structures seen in the visual field; ++/+++ moderate to
numerous positive structures seen in the visual field; +++ numerous positive structures seen in the visual field; +++/++++ plenty of positive structures seen in

the visual field
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relatively very similar. FGFR1 was less often stated also in the epithelium of the ducts
of salivary gland and in the connective tissue fibers. In tissue of one patient we
observed a moderate number of immunoreactive chondrocytes and moderate to many
- osteocytes. Moderate number of the said growth factor receptors was expressed in
epithelium, connective tissue and cells of walls of blood vessels in tissues of four
patients. Only in three cases we saw few immunoreactive structures. In two cases
there were regionally localized connective tissue cells, but in one — bone cells. It is
interesting that in the primary taken bone material of this child (N°20) the bFGF
expression was not observed.

In the repeatedly taken tissues we observed the FGFR1 immunoreactive structures
in tissue samples of all patients. In five cases we saw many positive structures in
epithelium and connective tissue, where they were expressed by epithelial cells,
fibroblasts, lymphocytes and cells in the vascular wall. In tissue of two patients we
found an abundant expression of the said receptors in cartilage cells. In one case we
saw a moderate number of immunoreactive epithelial and connective tissue cells,
while in one — few positive connective tissue cells.

As regards an average relative number of positive structures, no statistically plausible
differences appeared in the primary and repeatedly taken cleft-affected tissues.
Although in general a relatively greater number of immunoreactive structures was
observed in the cleft disordered tissues than in tissues of the control group, these

differences were not statistically significant.

The expression of NGF was observed in the primary taken tissue samples of nine
patients. Only in one case we saw many positive cells in the cartilage growth zone, as
well as moderate to many immunoreactive cells of sebaceous gland, vascular smooth
muscle cells and basal epithelial cells in hair follicle. In two cases we observed a
moderate number, in one — few to moderate and in one — few positive structures. The
mentioned growth factor was expressed by the inflammatory cells, epithelial cells,
vascular smooth myocytes and epithelial cells in the ducts of salivary glands. In tissue
material of one patient we saw a moderate number of positive basal cells of atrophic
epithelium, but few immunoreactive epitheliocytes in the ducts of salivary gland. We
observed few positive structures in tissues of four patients. In two cases they referred

to chondrocytes, while in two — vascular smooth muscle cells.
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In the repeatedly taken tissue material the expression of NGF we saw in tissue of
five patients. Mainly we observed rare positive structures in epithelium, connective
tissue and cartilage. In one case we found few immunoreactive chondrocytes, and yet
in one — relatively different positive structures deposit in the connective tissue and in
epithelium. An average number of immunohistochemically determined structures both
in the primary and in repeatedly taken tissues was similar, but a bit different from the
deposit in patients of the control group. Still, when compared the number of positive
structures in the repeatedly taken and control patients’ tissue, we stated a statistically
significant difference (z=2.107; p=0.035).

NGFR containing structures we found in the primary taken tissue material of 13
children. In three cases we observed rare, in four — few, in four — few to moderate, but
in two — moderate number of positive structures. The mentioned growth factor
receptors were expressed mainly in basal epithelial cells and in the nerve fibers of
blood vessel walls and around them. In the tissue of one patient we saw positive
reaction in epithelial cells of the ducts of salivary gland.

In the repeatedly taken tissue material we observed the expression of NGFR in
three cases. In one case we saw rare, in one — few and in one — few to moderate
number of positive structures, which in all mentioned cases were regionally localized
basal epithelial cells. An average number of immunohistochemically determined
structures both in the primary and in the repeatedly taken tissues was different, as well
as comparatively less than in the patients of the control group. In our study we stated
statistically significantly less NGFR positive structures (z=3.241; p=0.001), also in
the repeatedly taken tissues (z=3.297; p=0.001), if compared to the control group’s

material.

The expression of TGFB was observed in the primary taken tissue of all patients. We
saw many positive structures in five, moderate to many — in four, and a moderate
number — in material of seven children. TGFB in these cases was expressed in new
and mature cartilage cells, osteocytes, epithelial and connective tissue cells, as well as
in vascular endotheliocytes and smooth myocytes. In tissue of three patients we found
a relatively different number of immunoreactive structures in various tissues. In the
said cases we observed an abundant expression of the growth factor in bone cells, but

relatively less — in cartilage and connective tissue cells. We found few positive

23



structures in tissues of two patients, and we observed immunoreactivity in
chondrogenic cells and in osteocytes. In one case we saw a moderate number of
positive bone cells, but few positive vascular endotheliocytes and smooth muscle
cells.

In the repeatedly taken tissue samples we observed the TGFR expression in all
cases. In tissue of three patients we saw many, in four — a moderate number, in one —
few to moderate number of positive structures. We found an abundant expression of
the said growth factor in epithelial, connective tissue and cartilage cells, but averagely
pronounced — in epitheliocytes, fibroblasts, macrophages, plasmocytes and
endotheliocytes. In tissue of one patient (N°18) we saw many immunoreactive bone
cells, but few positive connective tissue cells. In general, an average number of the
TGFB — containing structures in the primary and repeatedly taken tissues was
moderate to many. Expression of the said growth factor in unilateral cleft disordered
tissues of children in mixed dentition age was relatively more pronounced than in
tissues of the control group patients, still this difference was not evaluated as

statistically plausible.

The expression of Barxl we observed in the primary taken prepared samples of
tissue of nine patients. We saw many positive structures in one, a moderate number —
in four and few — in two cases. We observed an abundant expression of the said gene
in epithelium, we found a moderate number of immunoreactive cells in cartilage,
epithelium and connective tissue, as well as in vascular walls and in the salivary
gland. Few positive cells were seen in epithelial tissue and connective tissue of two
patients.

In the repeatedly taken tissues we observed expression of the Barxl gene in
material of four patients. In the material of one child we saw many positive cartilage
cells, but in three cases — few positive and oftener regionally localized epithelial cells.
In general, the relative number of the Barx1l immuoreactive structures in the primary

and repeatedly taken, as well as in tissues of the control group patients was similar.

PGP 9.5 stained the structures of DNES in the tissue material of 16 patients. In one
case we observed many neuropeptide-containing nerve fibers in the vascular walls and
in the bundles of nerve fibers. In tissue of two patients we saw a moderate number

and in three — few to moderate number of positive nerve fibers in the walls of blood
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vessels and around them, and in one of the mentioned cases (N°2) also in epithelium,
hair follicles and in the bundles of nerve fibers. In the material of the rest of patients
we observed mainly few, as well as in three rare neuropeptide-containing structures.
In these cases the PGP 9.5 stained rare nerve fibers in epithelium, connective tissue
below epithelium and in the vascular walls, as well as in fine bundles of nerve fibers.
In the repeatedly taken tissue samples we found the structures of DNES in five
cases. Their fraction was mainly small. In the mentioned tissues of all children we
observed rare nerve fibers in the walls of blood vessels and around them. In general,
the relative number of the PGP 9.5-containing structures in the repeatedly taken
tissues was smaller than in the primary taken and control patients’ tissue, but we did

not find any significant differences in their localization.

The TUNEL discovered apoptosis in the primary taken tissue samples of 21 patients.
The relative number of positive structures was very variable. We observed many
positive cells in tissue of eight patients — in epithelium, connective tissue, bone and
cartilage. In material of one patient (N°4) we found a pronounced apoptosis in the
zone of cartilage mature cells, but we observed a moderate number of apoptotic cells
in the proliferation zone. In tissue of other patient (N°15) we saw many positive cells
in cartilage, but few — in connective tissues. We saw moderate to many apoptotic cells
in cartilage of one patient. In samples of three patients we stated a moderate number,
in one — few to moderate, an in four — few positive cells. Also in these cases we found
apoptotic cells in epithelium, connective tissue and in the walls of blood vessels, in
bone and cartilage, and often their localization was regional. Only in one case (N°12)
we observed rare apoptotic osteocytes.

In the repeatedly taken tissues TUNEL demonstrated apoptosis in eight cases. Also
in these tissues the relative number of apoptotic cells varied from rare to many
positive cells in the visual field. We observed a pronounced apoptosis in the
connective tissue of one patient. In material of child N°10 we found many TUNEL-
positive cells in the connective tissue and in the vascular walls, but a moderate
number — in epithelium. We saw a moderate number of apoptotic osteocytes in two
cases, but few apoptotic cartilage and connective tissue cells in every single case. In
the tissue of patient N°2 we saw apoptosis in rare osteocytes, but in material of child

N°3 — in rare connective tissue cells. The relative number of positive structures in the
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repeatedly taken tissue material was few to moderate. In our study we encountered the
apoptotic cells relatively more often in the primary taken cleft disordered tissues than
in the repeatedly taken or control samples, still these differences were not evaluated as
statistically significant.

Findings in the group of bilateral cleft lip and palate patients —children in age

before and primary dentition

The younger group of patients with bilateral cleft lip and palate was formed from
seven babies and children with milk occlusion. In two patients the tissues were taken
repeatedly during surgical correction.

Expression of basic FGF was observed in the primary taken prepared tissue samples
of six children (Table 6). Said growth factor was abundantly expressed in epithelial
(N°6) and inflammatory cells (N°5). In material of two patients we saw a moderate
number of positive structures — cells of epithelium and sebaceous gland. Yet in tissue
of two patients the expression of bFGF varied in various tissues from few to moderate
number of positive structures in visual field. In tissue of the patient N°2 we saw a
very light expression of the said factor in the cells of sebaceous gland, but it was
relatively distinct in vacuolisated epithelial cells, whereas in child N°7 we found few
immunoreactive structures in the vascular walls, but a moderate number — in
connective tissue. On the average the relative number of immunohistochemically
determined structures was moderate (++), and it was considerably higher than in the
patients of the control group. This difference can be evaluated as statistically
significant (z=2.640; p=0.008).

In the repeatedly taken tissues of one patient we observed an abundant bFGF
expression in vascular smooth muscle cells, but in the tissue of the second patient we

found only rare positive connective tissue cells.

The expression of FGFR1 was observed in the primary taken tissue samples of all
children. In two cases the mentioned receptor was abundantly expressed in the basal
epithelial cells and in connective tissue cells. In tissue of five patients we found
relatively different number of immunoreactive structures in various tissues. It is

interesting that we again observed manu positive structures in epithelium.
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Table 6. Semiquantitative distribution of immunoreactive structures in the material of children with bilateral cleft lip and palate in age before

and primary dentition.

N° Code bFGF FGFR1 NGF NGFR TGFB Barx1 PGP 9,5 TUNEL
1. 177 ++ ++/+++ - +++ ++ +++ - +/++ ++ ++/+++
2. 168 +/++ ++ - +++ ++ ++/+++ - +/++ ++ ++
187 0/+ +++ 0/+ ++ - ++ 0/+ ++ - +++
3. 24 ++ +++ - ++ - +/++ - ++ ++ ++/+++ - +++
180 +++ ++ o/+ ++ - - + ++ - +++
4. 150 - +++ - ++4+ - ++ - - + +4+[+++ - +++
5. 134 +++ ++ - +++ - ++/+++ - + + +++
6. 81 +++ ++ - +++ - +++ - ++ + +++
7. 79 + - ++ +++ + ++ - ++ +/++ ++ - +++

- no positive structure seen in the visual field; 0/+ rare positive structures seen in the visual field; + few positive structures seen in the visual field; +/++ few to
moderate number of positive structures seen in the visual field; ++ moderate number of positive structures seen in the visual field; ++/+++ moderate to
numerous positive structures seen in the visual field; +++ numerous positive structures seen in the visual field; +++/++++ plenty of positive structures seen in
the visual field
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The expression of FGFR1 mainly was found in all epithelial layers, however in the
tissue of patient N°2 it was more prominent in basal epithelial layer, but in tissue of
patient N°3 — in upper layers. Moderate to many or mostly moderate number of
Immunoreactive structures were observed in the connective tissue and in the walls of
blood vessels, and FGFR1 were expressed in the cells of connective tissue and smooth
muscle cells, as well as in one case in the cells of hair follicle and sebaceous gland.
An average number of immunohistochemically determined structures was large
(+++), still, if compared to the control group’s tissue, the differences were not
statistically significant (z=1.936; p=0.053).

In the tissues repeatedly taken during surgical correction FGFR1 immunoreactive
cells were observed in the epithelium and connective tissue of both patients. In one

case we found moderate, but in other — many positive structures.

Expression of NGF was observed in the primary taken tissue samples of three
patients. In two cases we found a moderate number of mentioned growth factor-
containing regional epithelial cells. In tissue of one patient NGF was expressed in few
cells of connective tissue and salivary gland.

We saw in the repeatedly taken tissue rare immunoreactive cells in connective
tissue and in the walls of blood vessels. On the average the relative number of
immunohistochemically determined structures was 0/+ (rare positive structures in the

visual field).

Expression of NGFR was observed in the primary taken tissue samples of all
children. In two cases it was abundantly expressed in the basal epithelial cells and in
the nerve fibers in the walls of blood vessels and around them, as well as in the cells
of sebaceous glands. In tissue of two patients we observed moderate to many and in
three — a moderate number of positive structures. Besides, in these cases the said
growth factor receptors were expressed in the basal epithelial cells, the nerve fibers in
the walls of blood vessels and around them, as well as in one case in basal epithelial
cells of hair follicle. It is interesting that the NGFR expression was pronounced
exactly in the epithelial overgrowth. On the average the relative number of
immunohistochemically determined structures was moderate to many, and it was
statistically significant different from the findings in tissues of the control patients
(z=2.787; p=0.005).
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We observed in the repeatedly taken tissues a moderate number of the NGFR —
containing basal epithelial cells and nerve fibers in the walls of blood vessels and
around them. It is interesting that we saw the expression of the said receptors in the
patient N°2 exactly at the place of the inflammation.

We did not find TGFp tissue of in any patients’ primary and repeatedly taken tissue.
If compared to the control group’s tissue, the differences were statistically significant
(z=3.612; p=0.001; z=2.205; p=0.027).

Expression of the Barxl gene was observed in the primary taken tissue of six
patients. In two cases we found a moderate number of positive basal epithelial cells,
and in one of the mentioned cases Barx1 was expressed also in the inflammatory cells.
In the tissue of patient N°3 we saw a moderate number of the Barx1-containing
inflammatory cells and few to moderate number epithelial cells. We found few to
moderate number of immunoreactive cells in tissue of two children, but few — in one
child’s tissues. Also in these cases the Barx1 was expressed in epitheliocytes, as well
as in the cells of sebaceous gland. The relative number of the Barxl-containing
structures was few to moderate. Although it was larger than in tissues of the control
group patients, we did not observe the statistically significant difference (z=1.479;
p=0.139).

In the repeatedly taken tissues the said gene was expressed by a moderate number

of epithelial cells of one patient.

The PGP 9.5-containing structures were found in the primary taken tissue of all
patient. We saw a moderate number of the immunoreactive nerve fibers in three cases.
They were localized mainly in the walls of blood vessels and around them, in hair
follicles, as well as in epithelium, beneath them or in the bundles of nerve fibers. We
observed few to moderate number of positive structures in tissues of one child, which
in this case were not only the nerve fibers, but also the cells localized in the basal
epithelial layer. We found few fine PGP 9.5-containing nerve fibers in three cases. An
average relative number of DNES-containing structures in the primary taken tissues

was statistically significantly greater than in the control group (z=2.064; p=0.039).
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We saw in the repeatedly taken tissue in one case few fine PGP 9.5-containing
nerve fibers in the walls of blood vessels and around of the salivary glands, but in the

second case — rare structures in epithelium.

We observed apoptotic cells in the primary taken tissues of all patients. The TUNEL
method demonstrated many apoptotic epithelial and connective tissue cells in the
tissue of two children. Also in other cases the relative number of apoptotic cells was
big, and in epithelial and connective tissue of one patient varied from moderate to
many. Often apoptosis was regional and it could be observed also in the vascular
walls and in the glandular cells.

We obtained similar results when analyzed the repeatedly taken tissue samples. In
both cases we saw a moderate number of apoptotic cells in epithelium and many - in
the connective tissues, but in tissue of one patient also in the minor salivary gland. We
found a relatively moderate number up to a great number of apoptotic cells both in the
primary and repeatedly taken tissue cells. In our study we stated that the number of
apoptotic cells was larger both in the primary (z=3.251; p=0.001) and repeatedly
taken tissues (z=2.019; p=0.044) than in the material of the control group, and these

differences can be evaluated as statistically significant.

Findings in the group of bilateral cleft lip and palate patients —children in

mixed dentition age

The group of patients with bilateral cleft lip and cleft palate comprised eight children
with mixed occlusion. Tissues of two patients (N°1, N°2) were taken repeatedly
during surgical correction, but in the patient N°4 — from the right and left side of cleft-

affected area.

The basic FGF expression was found in the primary taken tissue samples of all
patients (Table 7). The number of the said growth factor - containing structures
distinctly varied in children’s various tissue groups. We saw an abundant bFGF
expression in one patients’ (N°2) vascular smooth muscle cells, but in one patient
(N°5) - in sebaceous gland cells. In tissue of child N°2 we observed a moderate

number (++) positive inflammatory cells — lymphocytes and segmentated neutrophils,
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Table 7. Semiquantitative

dentition age.

distribution of immunoreactive structures in the material of children with bilateral cleft lip and palate in mixed

N° Sifrs bFGF FGFR1 NGF NGFR TGFp Barx1 PGP 9,5 TUNEL

1. 145 ++ +++ o/+ +++ - - 0/+ +++
172 - +++ - ++ - - - -

2. 3 ++ - +++ +++ + +++ - - ++/+++ ++++
141 ++ +++ - o/+ - - - +++
186 ++ +++ +++ ++ + o/+-+ +++ ++/+++

3. 132 + - ++ +++ - +++/++++ - o/+ + ++ - ++++

4, 55L + +++/++++ - ++ 0/+ 0/+ ++/+++ +++
55R 0/+ - ++ +++/++++ - +++ 0/+ 0/+ ++/+++ +++

5. 185 + - +++ ++ + - - - - -

6. 100 + - /4 ++/+++ - ++ - o/+ ++ +++

7. 35 ++ +++ - - - - - +++

8. 125 +4+/+++ +4 - +++H/++++ ++ +++/++++ + ++ +/++ +++

- no positive structure seen in the visual field; 0/+ rare positive structures seen in the visual field; + few positive structures seen in the visual field; +/++ few to
moderate number of positive structures seen in the visual field; ++ moderate number of positive structures seen in the visual field; ++/+++ moderate to
numerous positive structures seen in the visual field; +++ numerous positive structures seen in the visual field; +++/++++ plenty of positive structures seen in
the visual field
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as well as other connective tissue cells, but in tissue of the patient N°5 the relative
number of immunoreactive cells was, however, smaller (+). We observed a moderate
number to much referred growth factor — containing cells in two patients’ (N°6, N°8)
cartilage, and in tissue of one of them — the patient N°6 we found few positive smooth
muscle cells in the vascular wall. We observed a moderate number of immunoreactive
cells in epithelium of two patients, and in one of them (N°4) we saw rare and few
positive inflammatory cells and cells of sebaceous gland. In one case there was found
a moderate number of positive salivary gland cells and few immunoreactive
inflammatory cells and yet in one — a moderate number of positive osteocytes. We
saw a moderately great number of positive structures in the visual field in the primary
taken tissues in this patients’ group. In our study we stated that the relative number of
bFGF immunoreactive structures was considerably bigger in the primary taken
bilateral cleft disordered tissues than in the material of the patients of the control
group, and this difference is statistically significant (z=3.750; p=0.001).

When analyzing the tissue samples taken repeatedly, we observed the bFGF
expression in tissue of one patient, where we saw a moderate number of positive
regionally localized epithelial cells. If compared to the control tissues, we did not find

statistically significant differences.

The expression of FGFR1 was observed in the primary taken tissue material of all
patients. In one case we saw plenty of immunoreactive epithelial cells, cells of
sebaceous glands, smooth muscle cells in the walls of blood vessels, as well as muscle
fibers, cells of endoneurium in the bundles of nerve fibers and inflammatory cells. In
the tissue of patient N°8 we observed plenty of FGFR1-containing cells in the zone of
mature cartilage, but a moderate number — in the zone of proliferation. In the tissue
samples of three children we found many FGFR1 - containing structures —
epitheliocytes, connective tissue cells and fibers, vascular smooth muscle cells. We
saw a different relative number of osteocytes expressing the said growth factor
receptors in three cases (N°5, N°6, N°7). In the study we stated that the number of the
FGFR1 positive structures in the primary taken bilateral cleft disordered tissues was
statistically significantly larger than in the material of the patients of the control group
(z=2.602; p=0.009).

In the tissues repeatedly taken during surgical correction many immunoreactive

cells were observed in epithelium and connective tissue, as well as in these cases we
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observed the positive structures in the cleft disordered tissue in a statistically plausible

greater number than in the control tissues (z=2.175; p=0.030).

We observed the expression of NGF in the primary taken tissue of four patients.
Localization of the positive structures was mainly regional. A moderate number of the
said growth factor was expressed in chondrocytes of one patient, few — in basal
epithelial and connective tissue cells of two patients, but in tissue of one patient we
stated rare positive cells in the basal epithelial layer.

In the repeatedly taken tissue samples we saw an abundant expression of NGF in
one patient’s epithelium, but few positive cells in the connective tissue. Both in the
primary and repeatedly taken tissue material the relative number of the NGF positive
structures was a bit different than in the material of the control group patients, still

this difference cannot be evaluated as statistically significant.

Expression of NGFR we found in the tissue material of six patients. In two cases we
saw plenty and yet in two cases — many positive structures. In these tissues the said
growth factor receptors were expressed by basal epithelial cells and the nerve fibers,
which in one case were localized in the walls of blood vessels or around them. In the
tissue samples of patient N°4 the relative number of the immunoreactive structures
was a bit different and the NGFR expression was observed in the basal cells of
epithelium and hair follicles, in epithelium of the ducts of salivary glands, in the nerve
fibers in the walls of blood vessels and around them, as well as in the bundles of nerve
fibers. We stated a moderate number of immunoreactive nerve fibers in one case.

In the repeatedly taken tissue material the relative number of the NGFR —
containing structures varied from rare to moderate number. In these cases we saw
positive and mainly regionally localized epithelial cells, as well as nerve fibers in the
walls of blood vessels and around them and bundles of nerve fibers. Although we
found more positive structures in the primary and repeatedly taken cleft disordered
tissues than in the control material, these differences could not be evaluated as
statistically significant.

We observed TGFp in the primary taken tissues of two patients. In one case rare
positive cells of connective tissue and hair follicle were found, but in the second — few

positive chondrocytes.
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In the tissues repeatedly taken during surgical correction we observed the said
factor in one case, which were regionally located epithelial cells. In our study we
stated that the TGF-B positive structures both in the primary (z=3.684; p=0.001) and
repeatedly taken cleft disordered tissues (z=2.601; p=0.009) were statistically

significantly less than in the control patients’ material.

The expression of Barxl gene was observed in tissue of four patients. We mostly
saw rare positive epithelial, connective tissue and sebaceous gland cells. In one case
there was a moderate number of the Barx1 — containing cartilage cells.

In the repeatedly taken tissues we observed rare positive epithelial cells and few
positive connective tissue cells in one case. In our study we did not state any
considerable differences between the average number of the Barx1 positive structures
in the primary and repeatedly taken cleft disordered tissues, as well as in the tissues of

the control group patients.

The PGP 9.5 — containing DNES structures were found in the primary taken tissues
of six patients. In two cases we saw moderate to many, in one — moderate, in one —
few to moderate, in one - few and in one — rare positive structures in the visual field.
PGP 9.5 stained the nerve fibers, which were mainly localized in the walls of blood
vessels and around them, in subepithelium or in the bundles of nerve fibers. Less
often we saw the neuropeptide — containing nerve fibers in epithelium or in the
connective tissues around the salivary glands.

In the repeatedly taken tissues of one patient we saw many positive fine nerve
fibers. In our study we did not observe statistically significant differences comparing
the average number of DNES structures and the primary and repeatedly taken and the

control group patients’ tissues.

We observed the cell apoptosis in the primary taken tissue of seven patients. The
TUNEL method showed plenty of the apoptotic connective tissue cells and smooth
muscle cells in the vascular walls in the tissue samples of the patient N°2. In material
of child N°3 the number of apoptotic cells greatly varied: plenty of them were in the
connective tissues, in epithelium — a moderate number, in the salivary gland — few
positive cells. In other five cases we saw many apoptotic cells in epithelium,

connective tissues, cartilage and bone, as well as in the walls of blood vessels, in
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salivary and sebaceous glands. In our study we stated that the relative number of
apoptotic cells was statistically significantly greater in the primary taken tissues than
in the material of the control group patients (z=3.018; p=0.003).

In the repeatedly taken tissues we observed cell apoptosis in one patients’

epithelium, connective tissue and in the vascular tunica media.

Cross — correlation of growth factors, Barx1 gene and apoptosis

The expression of basic FGF was observed in all groups of cleft patients (Table 8). In
general, an average relative number of the bFGF — containing structures in children
with unilateral cleft lip and palate in age before and primary dentition was not big
(rare to few positive structures). In the group of older patients with unilateral cleft lip
and palate we observed on the average relatively few positive structures, besides,
abundant expression of the said growth factor was characteristic exactly for this
patients’ group only in hard tissues — in bone and cartilage. As regards to the children
with bilateral cleft lip and palate in both age groups the expression of bFGF was
more pronounced, besides, an average relative number of the bFGF — containing
structures in the primary taken tissues was statistically significantly larger than in the
control material. During data processing using the Kruskal Wallis test, we stated that
the variation of bFGF in the patients’ groups was statistically significant (}*>=15.907;
df=4; p=0.003).

We stated the FGFR1 expression in all cleft patients’ groups. As regards to the
children with unilateral clefts in both age groups, the relative number of the FGFR1 —
containing structures was similar. It was a bit larger in the repeatedly taken tissues of
the said patients. It is interesting that exactly in hard tissues of children in mixed
dentition age the expression of both basic FGF and receptors thereof was
comparatively abundant and very similar. As regards the bilateral cleft lip and palate
patients in both age groups, the FGFR1 expression was even more pronounced, and
the relative number of FGFR1 immunoreactive structures was mainly large (+++).
Although the statistically significantly larger expression in comparison to the control

was observed only in the bilateral cleft older patients’ primary and repeatedly taken
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Table 8. Semiquantitative distribution of immunoreactive structures in the patients with unilateral and bilateral cleft lip and palate and in control

group.

Patient group /factor bFGF FGFR1 NGF NGFR TGFb Barx1 PGP 9.5 TUNEL
children with

unilateral cleft lip | primary 0/+ -+ +H/+++ 0/+ +++ ++ + +/++ ++
and palate in age

before and primary | repeatedly + +++ --0/+ +H++ ++ - + +H++
dentition

children with

unilateral cleft lip | primary + ++/+++ 0/+ 0/+ -+ +H/+++ 0/+ + ++
and palate in mixed

dentition age repeatedly + +++ 0/+ --0/+ ++/+++ 0/+ 0/+ +HH++
children with

bilateral cleft lip and | primary ++ +++ 0/+ +H/+++ - +++ +++ ++/+++
palate in age before

and primary | repeatedly +++ ++[+++ 0/+ ++ - + 0/+ +H/+++
dentition

children with ++

bilateral cleft lip and | primary ++ +++ 0/+ 0/+ 0/+ +H++ +++
palate in  mixed

dentition age repeatedly + +++ 0/+ ++ 0/+ 0/+ 0/+ ++
control o/+ ++ + +/++ ++ o/+ + +/++

] factor, who variations in the patients’ groups was statistically plausible, and its relative number
-- no positive structure seen in the visual field; 0/+ rare positive structures seen in the visual field; + few positive structures seen in the visual field; +/++ few
to moderate number of positive structures seen in the visual field; ++ moderate number of positive structures seen in the visual field; ++/+++ moderate to
numerous positive structures seen in the visual field; +++ numerous positive structures seen in the visual field; +++/++++ plenty of positive structures seen in

the visual field
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tissues, still the Kruskal Wallis test evidenced that the variation of FGFRL1 in the
patients’ groups is statistically significant (3>=9.873; df=4; p=0.043). In the patients’
material we observed also plausibly positive weak correlation between the bFGF and
FGFRL1 relative number (p=0.032; r=0.233).

An average relative number of the NGF — containing structures in all cleft patients’
groups was not large (rare positive structures), and it was relatively smaller than in the
control material. We found positive plausibly weak correlation between the average
relative number of NGF and bFGF in the patients’ cleft disordered tissues (p=0.028;
r=0.242).

We observed the expression of NGFR in all cleft patients’ groups. An average relative
number of the NGFR — containing structures varied, and in the younger patients with
unilateral cleft lip and palate it was, similar to the control, few to moderate. As
regards the older unilateral cleft patients, an average relative number of the NGFR —
containing structures was statistically significantly smaller than in the control patients.
But in the bilateral cleft patients’ groups the expression of NGFR, if compared to the
control, was larger, besides, the relative number of the NGFR — containing structures
in exactly primary taken tissues of children in age before and primary dentition was
statistically significantly larger. The Kruskal Wallis test demonstrated that the NGFR
in the patients’ groups varied statistically significant (y*>=33.324; df=4; p=0.001).

The expression of TGFp in the cleft disordered tissues was variable. An average
relative number of positive structures in the group of younger patients with unilateral
cleft lip and palate, similar to the control tissues, was moderate (++), but in the group
of children in mixed dentition age - a bit larger. In tissues of younger patients with
the bilateral clefts the expression of the said growth factor was not observed, but in
children in mixed dentition age an average relative number of the TGFf — containing
structures was negligible (0/+). Both age groups of children with bilateral cleft lip
and palate in comparison to the control the differences can be evaluated as
statistically significant. Processing the data, using the Kruskal Wallis test, we stated
that the variation of TGFB in the patients’ groups was statistically significant
((>=44.791; df=4; p=0.001).

The relative number of Barx1 gene containing structures lightly varied in the groups
of patients. An average relative number of Barx1l immunoreactive structures in the
groups of children in age before and primary dentition was a bit larger than in control
group, however in the repeatedly taken tissue of children with unilateral cleft lip and
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palate expression of mentioned gene was not observed. Exactly that difference in
comparison to the control can be evaluated as statistically significant. Kruskal Wallis
test showed, that the variation of Barxl in patients’ groups is not statistically
significant.

An average relative number of PGP 9.5 containing structures in the patients’ groups
was variable, and did not significantly differ from the result of control group. The
variation of mentioned factor cann’t be evaluated as statistically significant.

We observed the cell apoptosis in the largest part of the tissue material. An average
relative number of the positive structures in the primary taken tissues of children with
unilateral cleft lip and palate in both age groups was similar, slightly larger if
compared to the control. We did not find any considerable differences in the
repeatedly taken cleft disordered tissue samples, if compared to the control. In the
bilateral cleft lip and palate patients’ material we observed the increase of average
relative number of apoptotic cells. Besides, in the patients’ groups it statistically
plausibly weak correlates with NGFR (p=0.007; r=0.291). The Kruskal Wallis test
evidenced that the variation of the average relative number of the apoptotic cells in

the patients’ groups is statistically significant (y*>=13.779; df=4; p=0.000).

Conclusions

1. The main morphological changes in unilateral and bilateral cleft disordered
tissues are very thin atrophic or very thick epithelium, sclerotic blood vessels
between the bundles of collagen fibers in the connective tissue, infiltration of
inflammation cells, wide zone of hypertrophic chondrocytes in cartilage and
irregular localization of osteons in the bone.

2. The affected tissue of unilateral cleft lip and palate show increased bFGF and
FGFR1 local expression with a tendency to increase in mixed dentition age
and in repeatedly taked tissues.

The difference in relative quantity of FGFR1 positive structures in repeatedly
taked tissues of children in age before and primary dentition and in controls
was statistically significant.

Results demonstrate a stimulating effect of the mentioned growth factor and
growth factor receptors on cells proliferation in cleft disordered tissue and

successful remodelation.
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3. Bilateral cleft lip and palate affected tissue show increased bFGF and FGFR1
local expression in primary taken tissue with indistinct trend to decrease in
repeatedly taken material.

Relative quantity of bFGF positive structures was significantly higher in
primary taken tissue of both dentition ages than in controls.

Relative quantity of FGFR1 positive structures was significantly higher in
primary and repeatedly taken tissue of children in mixed dentition age than in
controls.

These results probably indicate greater tissue compensatory facility in bilateral
facial clefts.

4. Unilateral cleft lip and palate affected tissue show indistinct NGF and variable
NGFR expression.

Significantly lower amount of NGF immunoreactive structures than in control
were in the primary taken tissue of children before and at primary dentition
age and in repeatedly taken tissue in mixed dentition period.

Significantly lower amount NGFR immunoreactive structures was
characteristic for primary and repeatedly taken tissue in mixed dentition age.
Our findings probably show weak potential of autocrine survival system of
epithelium, as a result, there is a rather slow reepitelization and delayed wound
closing.

5. The bilateral cleft lip and palate tissues are characterized by still weak NGF
expression, but stabilization of the NGFR expression.

Statistically significant were mostly NGFR positive structures, which were
mainly the basal epithelial cells, and were stated in the primary taken tissues
of children in age before and primary dentition.

This is indicative for stabilization of the autocrine regulation system of
epithelial cells rather than of qualitative regeneration of epithelial tissues.

6. The unilateral cleft lip and palate affected tissue, similar to the control, are
characterized by a moderately pronounced TGFf expression, which is slightly
increasing in mixed dentition age and it is relatively more prominent in hard
tissues.

Our results indicate insignificant role of TGF B in the regulation of unilateral

cleft tissue homeostasis.
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7. Bilateral cleft lip and palate affected tissue show the absence of local TGFf
expression in tissue of children in age before and primary dentition and weak
expression in mixed dentition period, giving evidence to the involvement of
this growth factor in the cleft severity morpfopathogenesis.

Relative quantity of TGFp positive structures was significantly lower in
primary and repeatedly taken tissue of children in mixed dentition age than in
controls.

8. Unilateral and bilateral cleft lip and palate affected tissue show variable and
similar to control quantity of DNES structures and a tendency to decrease in
tissues, obtained during repeated surgery.

Our findings suggest the decrease of neuropeptide-containing innervation in
several cleft tissues, affected by surgical correction.

9. Unilateral and bilateral cleft affected tissue shows more prominent Barx1l
expression in the primary taken material of younger patients of both cleft types
and stabilization of Barx1 expression in mixed dentition age.

The expression of Barx1 in tissue of youngest patients probably is delayed, but
is still cell proliferation and differentiation contributing signal.

10. Unilateral and bilateral cleft lip and palate affected tissue show more
prominent apoptosis, which tends to increase in the case of bilateral cleft, and
thereby conversely to proliferation stimulating factors provides homeostasis of
cell population.

11. In general, cleft tissue show increased bFGF and FGFR1, but decreased NGF -
local expression, prominent apoptosis, variable NGFR, TGFB and Barxl

expression and various neuropeptide-containing innervation.

Approbation of the study

RSU Scientific medical conference, Riga (Latvia), March 5, 2004.
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Summary

Cleft lip and palate is among most common birth defects worldwide. In Latvia the
cleft lip and palate occur on the average in one child in 700 - 800 newborn infants.
The development of the face and the oral cavity includes cell growth, differentiation,
cell-to-cell and cell-extracellular matrix interactions, and the programmed cell death.
These processes are caused and regulated by various growth factors and genes.
Nonetheless, irrespective of many studies, there is no research regarding the
distribution and appearance of various growth factors and genes in cleft disordered
tissue or in its role in the healing of wounds.

Aim of the research was to make an immunohistochemical study of the growth
factors, the growth factor receptors and the gene relative abundance and location,
determination of cell death and data correlation in the cleft-affected tissues in children
with unilateral and bilateral cleft lip and cleft palate in the ontogenetic aspect with the
development of a diagnostic /prognostic algorithm.

Applying the immunohistochemical and TUNEL methods, there were studied the
tissues from the cleft correction area of 52 patients with unilateral and bilateral cleft
lip and palate. There has been proved and documented in pictures the bFGF, FGFR1,
NGF, NGFR, TGFB, PGP 9.5 and Barx1 gene expression and the relative abundance
of immunoreactive cells in the tissue material taken not only during the first, but also
during the repeated surgical operation.

Unilateral cleft lip and palate disordered tisue show increased bFGF and FGFR1 local
expression with a tendency to increase in mixed dentition age and in repeatedly taked
tissues. Bilateral cleft lip and palate affected tissue show increased bFGF and FGFR1
local expression in primary taken tissue with indistinct trend to decrease in repeatedly
taken material.

Unilateral cleft lip and palate affected tissue show indistinct NGF and variable NGFR
expression. The bilateral cleft lip and palate tissues are characterized by still weak
NGF expression, but stabilization of the NGFR expression.

The unilateral cleft lip and palate affected tissue are characterized by a moderately
pronounced TGFp expression, which is slightly increasing in mixed dentition age and
it is relatively more prominent in hard tissues. Bilateral cleft lip and palate affected

tissue show the absence of local TGF( expression in tissue of children in age before
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and primary dentition and weak expression in mixed dentition period, giving evidence
to the involvement of this growth factor in the cleft severity morpfopathogenesis.
Unilateral and bilateral cleft lip and palate affected tissue show variable quantity of
DNES structures and a tendency to decrease in tissues, obtained during repeated
surgery.

Unilateral and bilateral cleft affected tissue shows more prominent Barx1 expression
in the primary taken material of younger patients of both cleft types and stabilization
of Barx1 expression in mixed dentition age.

Unilateral and bilateral cleft lip and palate affected tissue show more prominent

apoptosis, which tends to increase in the case of bilateral cleft.
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Pe3rome
Bpoxxnennble pacmienuHbl TyObl W HeOa («3asubsi Try0a» M «BOJYBS I1aCThy)
HaXOJATCSl CPeAM CaMbIX pPACIpOCTPAaHEHHBIX BPOKIEHHBIX MOPOKOB B Mupe. B
JlaTBuM BpOXKAEHHAs pacuieHa TryObl U He0a BCTPEYaeTCsl B CPETHEM Yy OJHOTO
miajenna u3 700-800 HOBOPOKICHHBIX.
Pa3BuTHe numa U poTOBOM MOJIOCTH BKJIIOYAIOT POCT KIETOK, nuddepeHmuanmio,
B3aMMOJICMCTBUS THUIA KIIETKA-KJIETKA U KJIETKAa-BHEKJIETOYHAs MaTpULa, a TaKXKe
3aIJIAaHUPOBAHHYIO CMEPTh KJIETOK. ODTH IPOLIECCHl BBI3BIBAIOTCS M PETYIUPYIOTCA
pa3IYHbIMH (PAaKTOPAMU POCTA U T€HAMHU.
Tem He MeHee, HECMOTPs Ha MHOXECTBO HCCJIEIOBAHMI, HET JaHHBIX O
pacrpeneneHuu U TOSABICHHH (PAKTOPOB POCTa M T'€HOB B TKAHAX, MOPAXKEHHBIX
paciieIMHaMK UM O UX POJIU B JICUEHUU paH.
Llenpt0o  uccnenoBaHuWs — SIBISIETCS  MPOBEJECHHE  MMMYHOTMCTOXMMHYECKOTO
uccienoBanusi (akTOpoB POCTa, pelenTopoB (aKTOPOB POCTa M OTHOCHTEIHHOTO
n30bITKAa U TIOJIOKEHMSI TE€HOB, ONPEICIIEHUE CMEPTH KIETOK U COIOCTaBICHHE
JaHHBIX B TKaHAX, I[OPAXXCHHBIX pacIIeIUHAMU Yy JE€Ted ¢ OJHOCTOPOHHEH U
JIBYCTOPOHHEH BPOXKJEHHOH pacIilennHOM ryosl 1 Heba B OHTOI€HETHUECKOM aCIeKTe
C pa3paboTKOH TMarHOCTUYECKOTO/TIPOTHOCTUYECKOTO arOpUTMA.
TkaHu U3 00JaCTH KOppeKUUHU J1e(hEeKTOB paciieanuH 52 MalueHTOB ¢ OAHOCTOPOHHEN
U JIBYCTOPDOHHEH BpPOXJECHHON paciieanHod TyObl M Heba ObLIM H3y4YeHBI C
NpUMEHEHHEM HMMYHOTHCTOXHMHUYecKoro Metoga u wmeroma TUNEL (Terminal
deoxynucleotidyl Transferase Biotin-dUTP Nick End Labeling, TtepmunanbHoe
JI€30KCUYPUANHOBOE MEUeHHE KOHIIOB). bblna Moka3aHa M JTOKyMEHTHPOBAaHa Ha
canMkax skcrpeccust renoB bFGF, FGFR1, NGF, NGFR, TGFp, PGP 9.5 u Barx1, a
TakK€ OTHOCHTENBHBIM HW30BITOK HMMMYHOPEAKTUBHBIX KIETOK B KJIETOYHOM
MaTepuaie, B3SITOM HE TOJBKO IPU MEPBOM, HO U MPU MOBTOPHOM XUPYPrUYECKOM
BMeENIaTEIbCTBE.
[TopaxkeHHbIE TKAaHU OJHOCTOPOHHEH BpPOXKIEHHOM paciienuHbl TyObl U Heba
JIEMOHCTPUPYIOT YBEJIMYCHHYIO MecTHYI0 dkcripeccuto DFGF u FGFR1 ¢ tennennueii
K BO3pacTaHHIO B BO3PAcTE€ CMEHHOIO INpPUKyca W B TKaHIX, B3ATHIX MOBTOPHO.
[TopaxxeHHbIE TKaHU JBYCTOPOHHEH BpOXKIACHHOW paclIeNMHbl TyObl M Heba
JCMOHCTPUPYIOT ~ YBEIIMYCHHYIO MeCTHYIO okcmpeccuto bFGF um FGFR1 B
MEPBOHAYAJILHO B3SITHIX TKAHSIX C HESIBHOM TEHACHIIMEH K YMEHBIICHUIO B TKaHSIX,

B3ATBIX ITIOBTOPHO.
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[TopasxeHHBIE TKaHM OJHOCTOPOHHEH BpOXAEHHOW pacIIeaMHbl TyObl U Heba
JIeMOHCTpHUpYIOT HesiBHYI0 dkcnpeccuto NGF u mepemennyro akcnpeccuto NGFR.
[TopakeHHBIE TKaHW JBYCTOPOHHEH BpPOXKICHHOH pacuienuHsl TyObl U Heba
XapakTepu3yroTcs Takxke ciaboit sxcnpeccueir NGF, Ho crabunbHON sKcnpeccuen
NGFR.

[TopasxeHHBIE TKaHM OJHOCTOPOHHEH BpOXAEHHOW pacIieauHbl TyObl U Heba
XapaKTepU3YIOTCS CpeaHe BbIpaxkeHHOW »dkcmpeccueir TGFP, koropas HEMHOTO
BO3pacTaeT B BO3pAacCTe€ CMEHHOIO IIPUKyca U SIBISIETCd OTHOCHUTEIBHO OoJee
3HAYUTENIBbHOM B TBEpAbIX TKaHAX. [lopakeHHble TKaHU IBYCTOPOHHEH BpPOXKIECHHOM
paciienuHbl ryOsl 1 Heba JEMOHCTPUPYIOT OTCYTCTBHE MeCTHOM skcnpeccun 1 GFf B
TKaHSX JeTell B BO3pacTe IMepel U BO BpeMS MOJIOYHOIO IpUKyca M Ciadyro
AKCIIPECCHIO B MEPUOJ CMEHHOI'O MPUKYCa, YTO CBUJIETEIBCTBYET O BOBJIEYEHHOCTH
3TOro (hakTOpa pocTa B TSKECTh MOp(onaToreHesa paciieavHsbl.

[TopasxeHHbIE TKaHW OJHOCTOPOHHEH M ABYCTOPOHHEW BPOXIEHHON PpacCILEeIHUHBI
ryobl 1 Heba JEMOHCTPHUPYIOT NepeMeHHoe konmuecTBo cTpyktyp DNES (diffuse
neuroendocrine system, paccesiHHash HEHPOIHIOKPHHHAS CHUCTEMa) M TEHACHIIUIO K
YMEHBIIEHUIO B  TKaHAX, [OJYYEHHBIX IIPM IOBTOPHOM  XHUPYPIHYECKOM
BMEILIATENbCTBE.

ITopaxeHHBIE TKaHU OJHOCTOPOHHEW W JABYCTOPOHHEW PACIIEIUHBI JEMOHCTPUPYIOT
Oosee BbIpakeHHYIO 3Kcmpeccuio Barxl B mepBoHauanbHO B3STBHIX TKaHSIX Oolee
IOHBIX MAIlMEHTOB OOOMX THIIOB paclieNMHbl U CTaOMIM3alMio ’Kcnpeccun Barxl B
BO3pacTe CMEHHOTO NPUKYCA.

B nenom, mopakeHHbIE TKaHM OJHOCTOPOHHEM M JABYCTOPOHHEW BpOXKICHHOU
paciienuHbl ryosl 1 He0a AEMOHCTPUPYIOT 0o0Jiee 3HAYUTENbHBIN anonTo3, KOTOPbIH

HMECT TCHACHIUIO K YBCIIMYCHUIO B CITy4ac [[BYCTOpOHHCﬁ PacCIICINHBI.
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