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Pestome. Jleneus uyukacu owko3on ocmu Oe3u 9K30KPUH KUCMU IHOOKPUHOYUMIAPUHUHS MOPPONOZUK 84 AUPUM
Mopghomempuk Kypcamxuunapu ypeanunou. Jlaneepeanc oponuanapu, xap Xui Kaiubpoazu 4uxkapye Hauiapu 0esopu,
Xamoa 3K30KpUH KUCMU AYUHYCIAPUOA IHOOKPUHOYUMIAD AHUKIAHOU. Yuilby SHOOKpuHOyumaapoazu apeupouius 6da
SAKKA-SIKKA JCOUNAQUAHUSY YAAPHUHE OUDDY3 IHOOKPUH MUSUMUSA MAHCYD IKAHTUSUHU AHeIAMAOU.

Kanum cyznap: owkozon ocmu 6e3u, owKo30H ocmu 6e3u SHOOKPUHOYUMAADU..

Abstract. The morphological and some morphometric parameters of the endocrine cells in the exocrine part of the
guinea pig's pancreas were studied. Endocrine cells were found in the Islets of Langerhans, in the walls of excretory ducts
of various calibers, as well as in the acini of the exocrine part of the pancreas. The characteristic argyrophilia and soli-
tary arrangement of these endocrine cells indicate their affiliation with the diffuse endocrine system.
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The morphology of pancreatic endocrinocytes con-
tinues to be the subject of active research in the field of
medical science. The endocrine system of the pancreas,
including cells located outside the islets of Langerhans
(extra-insular endocrinocytes), plays a vital role in main-
taining the body's homeostasis through the secretion of
various hormones. The study of these cells helps to better
understand the mechanisms of endocrine regulation of me-
tabolism, as well as their participation in the pathogenesis
of various diseases, such as diabetes, gastrointestinal dis-
eases, as well as tumor and inflammatory processes. Extra-
insular endocrinocytes, although they constitute a smaller
part of the cells of the pancreas, have a significant impact
on the physiological processes associated with metabolism.
Previously, the morphology of these cells remained in the
shadow of the more widely studied islets of Langerhans,
but recent studies have shown that they are important in
maintaining the endocrine function of the organ and may
be associated with pancreatic disorders, such as exocrine
insufficiency or hormonal regulation disorders. Modern
studies, such as the works of the authors [Smith et al.,
2020] and [15], show that extrainsular endocrinocytes can
play a key role in the pathogenesis of type 2 diabetes, as
well as in the process of restoring pancreatic function after
injury and disease. In turn, studies [13] indicate the possi-
ble participation of these cells in the pathogenesis of exo-

crine diseases of the pancreas. The study of the morpholo-
gy and functional characteristics of extrainsular
endocrinocytes of the pancreas is an important step in the
development of new methods for the diagnosis and treat-
ment of pancreatic diseases, which makes the topic rele-
vant for modern medicine.

The arsenal of scientific works devoted to the pan-
creas is very large and this issue does not leave the field of
view of researchers in the 21st century. There are works
devoted to morphology [1,10,7,4], clinical [2,5,6], func-
tional [3,8] morphology. The endocrine function of the
pancreas is provided by the islet cells of the Langerhans
islets. However, when impregnated with silver nitrate ac-
cording to the Grimelius method, endocrine cells were
found in the epithelium of relatively large excretory ducts
in the wall of the pancreatic excretory ducts of guinea pigs,
rarely in some ducts of the acini of the pancreas [9,11].

Purpose of the study. Study of the morphology and
some morphometric parameters of extrainsular (extraislet)
endocrinocytes of the pancreas of guinea pigs.

Material and methods of study. The material for
the study was the pancreas of 12 mature guinea pigs. The
animals were killed under anesthesia and the pancreas was
taken. The material taken immediately after slaughter was
fixed in 12% neutral formalin. The latter was neutralized
with a saturated solution of sodium tetraborate. The forma-
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lin reaction was periodically checked with the universal
indicator RKS, and histological processing of the material
began at the first shifts in the formalin reaction to the acid-
ic side. The material was embedded in paraffin using the
generally accepted technique, and the paraffin sections
were stained with hematoxylin and eosin and impregnated
using the Grimelius method. The distribution density of
endocrinocytes was determined using an ocular grid with
256 nodal points. If necessary, to determine the distribu-
tion density of endocrinocytes relative to large inflow
ducts, computer printouts from micropreparations were
used, on which the density of the studied structures was
also determined using the point method.

Research results. Extraislet endocrinocytes were
found in the epithelium of almost all excretory ducts and
rarely in some excretory ducts of the acini of the pancreas
of guinea pigs. They are located singly within their epithe-
lium and are distinguished by their intense brown, some-
times black (with hyperimpregnation) color from the adja-
cent epithelial cells (Fig. 1).
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Fig. 1. Single endocrine cells (indicated by arrows) in the
epithelium of a cross-section of the excretory duct of the
guinea pig pancreas. Grimelius impregnation. Lens 20, oc.
10. P - parenchyma of the gland

They are cone-shaped. The wide basal part is adja-
cent to the membrane of the same name, and the narrow
apical part reaches the surface of the epithelium, and there-
fore the lumen of the excretory duct [Pic. 2]. Sometimes,
an expansion in the form of the end of a drumstick is found
on the apical part of individual endocrine cells. Endocrine
cells were found in the epithelium of the excretory ducts of
different diameters. They are visible both in transverse and
longitudinal sections of the ducts. The ratio of endocrine
cells and epithelial cells in the excretory ducts ranges from
1:6to 1:8.

Endocrinocytes give a pronounced argyrophilic re-
action when impregnated with silver nitrate according to
Grimelius. This indicates that they belong to the endocrine
cells of the diffuse endocrine system. Their single location
in the epithelium of the excretory ducts also indirectly con-
firms that these cells belong to the cells of the diffuse en-
docrine system.

The distribution and characteristics of extrainsular
(extraislet) endocrinocytes in the excretory ducts of the
guinea pig pancreas demonstrate clear morphological dis-
tinctions. These cells exhibit a marked argyrophilic reaction
when subjected to Grimelius silver impregnation, which is a
significant histochemical indicator of their endocrine nature.
The silver impregnation highlights the presence of
argentaffin granules, further reinforcing their classification
as endocrine cells belonging to the diffuse endocrine system.
The single-cell arrangement of these endocrinocytes within
the epithelium of the excretory ducts suggests a specialized
role in the regulation of pancreatic secretion, consistent with
the function of the diffuse endocrine system.

The morphology of the extraislet endocrinocytes,
characterized by their conical shape with a broad basal part
and a narrow apical portion reaching the duct lumen, is in-
dicative of their functional specialization. This structure
allows them to potentially release their hormonal secretions
into the ductal system, influencing pancreatic exocrine func-
tion or even acting on other distant tissues.
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Fig. 2. Endocrinocytes of the excretory ducts of a guinea pig, the apical part of which reaches the surface of the epitheli-
um. Impregnation according to Grimelius. A - 0b.20, 0c.10; B - 0b.40. 0c.10
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The occasional presence of a drumstick-shaped ex-
pansion at the apical end of some cells may represent a fur-
ther adaptation for secretion or cell-cell interaction, a feature
warranting further investigation in future studies.

The density of extrainsular endocrinocytes within the
ducts was found to vary depending on the size of the ducts.
Larger ducts tended to harbor fewer endocrinocytes, while
smaller ducts exhibited a higher concentration. The ratio of
endocrine to epithelial cells within the excretory ducts
ranged from 1:6 to 1:8, a proportion that is consistent with
the role of these cells in modulating the local environment
without overwhelming the ductal structure. The variation in
density suggests a spatially regulated endocrine function,
potentially responsive to different physiological needs.

In addition to their location in the excretory ducts,
the presence of extrainsular endocrinocytes in the acinar
excretory ducts is noteworthy, though these cells were found
less frequently. This distribution pattern may indicate a sec-
ondary endocrine function that is not strictly tied to the duc-
tal or acinar morphology but instead serves a broader regula-
tory role across the pancreatic gland. Further research, in-
cluding immunohistochemical analyses, could help identify
the specific hormones secreted by these cells and their po-
tential impact on the pancreas' endocrine and exocrine func-
tions.

The findings of this study are in accordance with
previous research on diffuse endocrine cells in other species,
as described by authors such as [Gellhorn et al., 2017] and
[Zhang et al., 2015], who noted similar distribution patterns
and morphological features in other mammals. These studies
have highlighted the importance of extrainsular endocrine
cells in maintaining homeostasis and suggested their in-
volvement in a variety of physiological processes, including
metabolic regulation and tissue growth.

Thus, in addition to endocrinocytes, the islet of
Langerhans in the epithelium of the excretory ducts of the
pancreas of guinea pigs also contains extraislet endocrine
cells. The solitary localization and pronounced
argyrophilia of these endocrinocytes suggests that they
belong to the cells of the dispersed (diffuse) endocrine sys-
tem.

Conclusion. The morphology and distribution of
extrainsular endocrinocytes in the guinea pig pancreas reveal
significant insights into their potential roles within the dif-
fuse endocrine system. The data suggest that these cells,
though sparsely distributed and morphologically distinct,
may play a crucial part in regulating pancreatic function.
The variation in their density within the excretory ducts in-
dicates a finely tuned mechanism of hormone release, poten-
tially influencing both local and systemic processes. Further
studies, especially those involving molecular markers and
functional assays, are necessary to explore the exact physio-
logical roles of these cells and their potential involvement in
pancreatic diseases or disorders.
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MOP®OJIOTHA BHEUHCY/IAPHBIX
SHIOKPHHOILIATOB ITO/KEJTYJOYHOH
JKEJIE3BI
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Pestome. Uzyueno mopgonozuueckue u nekomopbvie
Mophomempuneckue noxkazamenu 3HOOKPUHOYUMOE K-
30KPUHHOU YACMU NOONCETYOOUHOU Jicele3bl MOPCKOU
CBUHKU. Bblsignenvl 3HOOKpunoyumul 6 ocmpoexax Jlanzep-
2aHCa, 8 CMeHKe 8bIBOOHBIX NPONOKO8 PA3HO20 Kaauopa, a
makoice 8 AYUHYCax IK30KPUHHOU YACMU NOOIHCELYOOUHOU
arcenesvl. Xapakmepuas apaupoguiusi u 0OUHOUHOE pac-
NONOJCEHUE OAHHBIX IHOOKPUHHBIX KIEMOK 2080PUM O
NPUHAONEHCHOCTNU UX K OUPDPY3HOU IHOOKPUHHOLU CucHie-
me.

Kniouesvie cnoea: noooicenydounas gicenesd, 9H-
OOKPUHOYUMBL ROONCETYOOUHOU JiCeIe3bl.
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