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CNOCIB INEHTUDIKALIT EHOOKPUHOLMTIB LUNMYHKOBO-KULLKOBOIO TPAKTY HA ENOKCUAHUX

LUIPAX
B.l. WeniTbko, K.B. WeniTbko, I A. EpolweHko, C.M. Binaw

PE3IOME

3anponoHoBaHW Hamu cnocib BUKOPUCTOBYETLCS ANS BUSIBMEHHS Ta OLIIHKM KiNbKOCTi, PO3MipiB, nokanisawii
Ta CTyNeHs BpaXKeHHs1 eHAOKPMHOLUMTIB B CNM30BI 060MOHKaMULi LLIAYHKOBO-KMLLKOBOIO TPaKTy Npu 3ananbHUX
npouecax. Cnocib ineHTudikauii eHAOKPUHOLMTIB Ha TOTanbHKX NpenapaTtax BKIovae B cebe MeToauky yLUinbHEHHS
ToTanbHoro npenapaty B EMOH-812. Takuii meToA yLinbHEHHs, a NOTiM iMnperHauii consmu cpibna gae amory
ineHTUdIiKyBaTN, BU3HAYNTK ricToTonorpaqito, KifbKiCHUN Ta SKICHWMA Cknag eHAOKPUHOUMWTIB Ha TOoTanbHOMY
npenapari B pi3HMX BigAinax LUNyHKOBO-KULLKOBOIO TPAKTy Ta BU3HAYUTUN OiNAHKU ANsi NPULINbHOIO NOA4AnbLLIOro
riCTOXiMIYHOTO Ta eNeKTPOHOMIKPOCKOMIYHOIO AOCHiAXEHHS.

cnocob MOEHTUD®PUKALIMN EHOOKPUHOLUUTOB XENYOOYHO-KULLEYHOIO TPAKTA
HA 3NMOKCUOHBbIX LWITNDAX
B.W. WenuTbkKo, K.B. lWenuTtbko, I A. EpoweHko, C.M. Bunauw

PE3HOME

MpeanoXeHHbI HAMU MEeTo MOXET MPUMEHSITLCS AN BbISIBIEHUSI U OLEHKU KONMMYeCcTBa, pa3Mepos,
riokanusaummn n CTeneHn NopaxeHUsi eHOOKPVHOLMTUB B CNIU3UCTON 060Mnoyke KenyAoyYHO-KULLEYHOro TpakTa
npu BocnanuTenbHbIX Npoueccax. JaHHbIi cnocob naeHTndmkaumnm eHOOKPUHOLUTUB Ha ToTarbHbIX NpenapaTax
BKIoYaeT B cebs MeToamKy nomelleHns ToTanbHoro npenapata B AMOH-812. Takol MeTof yNnoTHeHUs, a 3aTem
VMMnperHaumm consimm cepebpa no3eonsieT nageHTUULMPoBaTh, ONPEAenvTL MMCTOTONorpaduto, KONMYECTBEHHIN
1 Ka4yeCTBEHHbI COCTaB EHAOKPUHOLIMTUB Ha TOTarlbHOM Npenapare B pasnnyHbiX oTAenax Xenyno4Ho-KULWLEeYHOro
TpakTa v oNpeaenuTb y4acTK1 ANt NPULENbHOro AanbHeNLWero rmcToXMMNYECKOro U eNeKTPOHOMUKPOCKOMUYHOTO

ncenenoBaHuA.
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The diagnosis and treatment of digestive deseases
remain an urgent problem given their prevalence in
Ukraine and abroad. Statistical studies show that more
than half of the working population in more developed
countries suffers from gastrointestinal pathology [1].
Leading morphologists emphasize that the most likely
accurate diagnosis in the gastrointestinal pathology
can be established only after the morphological study,
which allows to determine morphometric accurately and
according to the objective position the presence and the
nature of structural changes, the direction of regenerative
process; understanding of the normal structure is a
prerequisite for successful analysis of the pathogenesis
of digestive deseases [2].

Recently, there is an increase of interest in the
research and study of endocrine cells in the mucosa
of gastrointestinal (GI) tract. Numerous studies in this
field have shown that in case of GI pathology, one of
the leading roles played by APUD cells. Under these
conditions, the quantity and quality of endocrine cells
have great importance for the digestion process; their
identification and morphological study are (done)
performed by silvering that is due to the ability of APUD
cells to accumulate the silver salts. Among the endocrine

cells of (GI) tract distinguished: alpha cells, which secrete
enteroglucagon; D cells that produce somatostatin; P/D1
cells that stimulate vasoactive intestinal polypeptide;
enterochromaffin (EC) cells that produce serotonin and
motilin; ECL cells that produce histamine; G cells that
secrete gastrin; I cells that produce cholecystokinin; K
cells that produce the gastric inhibitory polypeptide; L
cells that produce enteroglucagon; M cells that produce
motilin; N cells that produce neurotensin; P-cells that
produce bombesin; PP cells that produce pancreatic
polypeptide; S cells that release secretin [3]. All of the
above mentioned endocrine cells have great importance
in the digestion, absorption, and neuroregulation in
the GI tract. Therefore, the actual problem of modern
medicine is to identify and to determine the qualitative
structure of the endocrine cells of GI tract.

Objective. The aim of work is to modify the method
for determining the endocrine cells in different parts of
GI tract on the epoxy thin sections with a large survey
surface of these parts.

MATERIALS AND METHODS
To date, there is a way to determine the endocrine
cells on paraffin and semi-thin sections [4]. However,
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a significant drawback is that it does not provide
a complete picture of cytoarchitectonics, quantity,
qualitative composition of different types of endocrine
cells in mucous membranes of GI tract in general.
Plastination [5, 6] of the biological material for
microscopic study provides an opportunity to investigate
the biological structures with a large survey surface
on the total specimen. This method is that the biopsy
sample is placed in an epoxy compound (EPON 812)
and thin sections are made from them using the known
techniques. But the significant drawback of the above
methods is that they were carried out on the complexes of
cartilage, bone tissues and were stained with methylene
blue, which makes it impossible to identify the APUD
cells of GI tract.

RESULTS AND DISCUSSION

A thorough study of silvering methods made
it possible to conclude that G cells are detected by
Grimelius silver stain, EC cells are detected by Sevier-
Munger silver technique. Comparing the results of the
immunofluorescence and the histochemical method for
determining the endocrine cells of gastric mucosa, we
concluded that identification and analysis of G cells are
possible with the use of a Grimelius and Sevier-Munger
complex method. Developing the principle of integrated
use of histochemical methods in the study of endocrine
cells of the mucosa of GI tract on epoxy thin sections,
we proposed and approved the scheme of histochemical
identification of G cells, EC cells and ECL cells that
is based on a comparative evaluation of the data. The
latest data obtained by the Sevier-Munger method,
which detects the argentaffin cells, and by Masson-
Hamperl method that detects only argentophile cells
and opens the possibility to identify on the thin sections
of ECL cells. Also, evaluating the enterochromaffin
cells of GI tract, we concluded that the inclusion in the
histochemical analysis diazo reactions is needed, namely
diazonium pink. The need to use the latter is determined
by qualitative differences of EC cells of GI tract. Our
studies have shown that the Masson-Hamperl method
effectively detects the EC cells, while diazol pink stains
well the granules of enterochromaftfin cells of GI tract on
the epoxy thin sections. The use of the proposed scheme
for identification the endocrine cells on the epoxy thin
sections allowed us to identify a number of new factors
revealing, in varying degrees, the role of G cells, EC
cells and ECL cells in normal and pathological GI tract.

The quantitative evaluation of endocrine cells can
be performed in different ways fundamentally irrelevant.
The morphometry of endocrine cells was conducted
by counting their number to the square of section from
the epoxy microsection, using a microscope with an
Olympus C 3040-ADU digital micro nozzle with the
program adopted for this research (Olympus DP — Soft,
license Ne VJ285302, VT310403, 1AV4U13B26802)
and BIOREX 3 (serial number 5604) with further
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recalculation to 1mm?2 of mucosa area. Statistical
analysis, in our choice, is the most suitable using the
nonparametric criteria.

Biopsies were compacted in the epoxy according
to generally accepted method for electron-microscopic
examination without soaking the tissues by osmium
salts. To study the APUD cells on the total specimens of
different parts of GI tract, the compaction is performed
for the whole organocomplex in EPON 812 in order
to obtain a complete picture of the place and role of
different types of APUD cells in the mucosa of the GI
tract.

Our short method for detecting the endocrine cells
on epoxy thin sections gradually is performed as follows:

The specimens of tissue from the different parts of
GI tract were fixed in glutaraldehyde solution of 2,5 %
and compacted in EPON 812 according to the standard
technique for electron-microscopic examinations
including the contrasting phase in osmium salts;

The thin sections with thickness from 0,5 to 0,8 mm
were made of snab blocks;

Within 5 minutes, the thin sections were immersed
in the phosphate buffer a solution pH 5,6;

Subsequently, the thin sections were kept for 10
minutes in a freshly prepared Buen solution;

Then thin sections were kept for 1 hour (under visual
control) in a 0.3 % silver nitrate solution on the phosphate
buffer (pH 5, 6) at a temperature of 370°C;

Later thin sections were developed for 3 minutes
in 1% hydroquinone solution on the 5% sodium sulfite
solution in the thermostat at 450°C;

Preparations were washed with distilled water for 10
minutes, dried in the thermostat a temperature of 370°C
and investigated in the light microscope at different
magnifications.

The granules of endocrine cells have been staining
dark brown, other structures stained yellow that makes
it possible to identify and to define the cytotopography,
the qualitative and quantitative composition of the cells
of diffuse endocrine system of GI tract. This compaction
method and further impregnation with silver salts
according to different methods makes it possible to
identify and to define the cytotopography, the qualitative
and quantitative composition of the endocrine cells on
the total specimen in the different parts of GI tract and
to define the areas for the further impact histochemical
and electron-microscopic examination.

CONCLUSIONS

Thus, the above methods of histochemical
identification of endocrine cells of the mucosa of GI
tract on the epoxy thin sections are relatively simple, do
not require the use of expensive reagents and instruments
and can be widely used in practice of morphological
laboratories to assess the endocrine system of GI mucous
membranes.

223



2013, Tom 16, Nel, u.2 (61)

TABPUYECKUN MEJUKO-BUOJOTHYECKHU BECTHHUK

POSSIBILITIES OF FURTHER STUDIES

This method is promising and visionary. Despite
its simplicity in implementation, the researcher is able
to use this method not only to identify the cells of the
endocrine system of GI tract but also to detect the APUD
cells of other organ specificity. In further studies, this
method is planned to test at the diffuse endocrine system
of respiratory system.
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