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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 Gl tract. Therefore, the actual problem of modern medicine is to
identify and to determine the qualitative structure of the endocrine cells of Gl tract.

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

Methods. To date, there is a way to determine the endocrine cells on paraffin and
semi-thin sections [4]. However, 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 Gl 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 Gl
tract.

Results. 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 Gl 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
Gl 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 Gl tract. Our studies have shown that the Masson-Hamperl
method effectively detects the EC cells, while diazol pink stains well the granules of
enterochromaffin cells of Gl 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 Gl 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 recalculation to 1mm2 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 Gl 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 GlI tract.

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

1. The specimens of tissue from the different parts of Gl 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;

2. The thin sections with thickness from 0.5 to 0.8 mm were made of snab blocks;

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

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

5. 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 37° C;



6. Later thin sections were developed for 3 minutes in 1% hydroquinone solution on the

5% sodium sulfite solution in the thermostat at 45° C;

Preparations were washed with distilled water for 10 minutes, dried in the
thermostat a temperature of 37° 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 Gl
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 Gl 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 Gl 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 Gl mucous membranes.

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 Gl 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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Croci0 ineHTudikanii eHIOKPUHOUMTIB NLTYHKOBO-KHIIKOBOI0 TPAKTYy HA
eMOKCHWIHMX HLTidax.

Pe3rome. 3anporoHoBaHWi HaMM CMOCIO BUKOPUCTOBYEThCS JUIS BHSIBJICHHS Ta
OLIIHKK KUIBKOCTI, PO3MIpIB, JIOKami3allli Ta CTYNEHS BPAXXCHHS EHIOKPWHOLMTIB B
CIIM30BIA OOOJIOHKAMMIIl ILTYHKOBO-KHUIIIKOBOIO TPAaKTy MpH 3alaJbHUX Mpoliecax.
Croci6 1meHTH(IKALT €HIOKPUHOLMTIB Ha TOTAIBHUX Ipenaparax BKIOYae B cede
METO/IMKY YIIUTbHEHHS TOTabHOTO mpenapaty B ETIOH-812. Takuit meton yuiiibHEHHS,
a TOTIM IMIperHamii coyisiMu cpibjia Jae 3MOry 11eHTU(IKYBaTH, BHU3HAUYUTH
ricrorororpadito, KUIBKICHHA Ta SKICHHM CKJIaJ]] €HJIOKPUHOIUTIB HA TOTAJIHHOMY
mpernapari B Pi3HUX BIJUIUIAX MUTYHKOBO-KUIIIKOBOTO TPAKTY Ta BU3HAYUTHU UISTHKA JIJIS
MIPUILITBHOTO MOJAIIBIIIONO TCTOXIMIYHOTO Ta €JIEKTPOHOMIKPOCKOITIYHOTO JTOCI1IKEHHS.

KirouoBi cjioBa: €HIOKPUHOIMTH, €MOKCHUIHI NLT(PH, NUTYHKOBO-KUIIKOBUN

TPAaKT, IMIIPErHAIlis.
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Cnocod naeHTH(PUKAIUHN €HIOKPHHOLUTOB >KeJIYJI0YHO-KHIIIEYHOr0 TPAKTA
HA MOKCUIHBIX HuTH(pax.

Pe3rome. IlpenyiokeHHbIT HAMA METOJT MOKET MPUMEHSITHCS JIJIsl BBISIBICHUS U
OLICHKHU KOJIMYECTBA, Pa3MEPOB, JIOKAJTM3AIIUY U CTETICHH MOPAKEHUST €HIOKPUHOLIMTHB B
CIIM3UCTON 000JI0UKE >KETYy0UHO-KUIIIEYHOTO TPaKTa MpU BOCHAIMTEIBHBIX MpoIleccax.
Hauubiii  cnoco0 wmaeHTH(UKAIMM  CHIOKPUHOIMTAB Ha TOTAJIBHBIX IIperapaTax
BKJIIOYAET B ceOsl METOAMKY MOMeNIeHus: TotanbHoro npemnapara B DIIOH-812. Takoit
METOJl YIUIOTHEHWS, a 3aTeéM UMIIPETHAIMd COJSIMH  cepedpa  MO3BOJISAET
UACHTU(UIUPOBATH, ONPEACIIUTh TUCTOTONOTPadrIo, KOJTUYECTBEHHBIN 1 KaUeCTBEHHBIN
COCTaB €HJOKPUHOLMTHB HAa TOTAJILHOM MpEnapare B pa3IUyHbIX OTAENAX KEIYIJOYHO-
KHUILIEYHOTO TpaKTa W ONPEACTUTh YYacTKU Ui MPHUIEIBHOTO  JallbHEHIIEro
THCTOXMMUYECKOT0 U EJIEKTPOHOMHUKPOCKOIIMYHOTO UCCIIEIOBAHMUSL.

KiueBble cj10Ba: €HIAOKPUHOIIUTH, SIOKCUIHBIE NUTM(PBL, KETYI04HO-

KHILIEYHBIN TPAKT, UMITPETHALMSL.
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A method for identifying endocrine cells of the gastrointestinal tract on epoxy
thin sections.

Summary. Our method can be used to identify and to evaluate the quantity, sizes,
location and degree of damage of endocrine cells in the mucosa of the gastrointestinal tract
during the inflammatory processes. This method of identification of endocrine cells on
total specimens includes a method of placing of total specimen in EPON 812. This
compaction method and further impregnation with silver salts makes it possible to identify
and to define the histotopography, the qualitative and quantitative composition of the
endocrine cells on the total specimen in the different parts of the gastrointestinal tract and
to define the areas for the further impact histochemical and electron-microscopic
examination.
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impregnation.






