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Abstract: This study focuses on evaluating the morpho functional characteristics of
neurosecretory cells (NSCs) in the supraoptic nucleus (SON) of the hypothalamic-
pituitary-neurosecretory system (HPNS) in intact rats. Different types of NSCs (with
high, medium, and low functional activity) and their quantitative ratios were
determined. The structure of the SON, the size of the nucleus and cytoplasm of
NSCs, the number of neurosecretory substances, and the interaction with glial cells
were studied. The obtained data describe the physiological state of the HPNS and
serve as a basis for understanding changes occurring under the influence of various

pathological factors.
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®YHKIIMOHAJBHOE COCTOSIHUE HEMPOCEKPETOPHBIX
KVIETOK CYITPAOIITUYECKOT O AAPA IT'NIIOTAJIAMO-
TUINO®U3APHO-HEHPOCEKPETOPHON CUCTEMbBI Y UHTAKTHBIX
KPBIC.

AHHOTAIUSA: JlanHoe HCCIIEIOBAHUE MOCBSIIICHO OIICHKE
MOp(QOPYHKITMOHAIBHBIX ~ XapakTepUCTUK HehpocekpetopHbix kieTtok (HCK)
cynpaontuueckoro sapa (COS) runorasamo-runopu3zapHO-HEHPOCEKPETOPHON
cucteMbl (I THC) y unTakTHBIX KpbIc. bblin onpenenensl paznuunbie Tunsl HCK (¢
BBICOKOM, Cpe/iHel U HU3KON (DYHKIIMOHATBHON aKTUBHOCTBIO) M MX KOJIMYECTBEHHOE
cootHomeHue. M3yuensl crpykrypa COS, pasmepsr sapa m nuroruasMel HCK,
KOJINYECTBO HEUPOCEKPETOPHBIX BEHIECTB M B3aUMOACHUCTBUE C TJIMAIBHBIMU
kieTkaMu. [loyueHHbIe JaHHBIE ONMUCHIBAaIOT duszuosiorundeckoe coctosinue [ THC u
CIIy>KaT OCHOBOM JIJI1 NMOHUMAaHUSI U3MEHEHUM, MPOUCXOIAIINX MOJ BO3JACHCTBUEM
Pa3IMYHBIX TATOJIOTMYECKUX (PAKTOPOB.

KiroueBblie cioBa: ['mnotanmamo-runodusapHo-HEHPOCEKPETOPHAsT CHUCTEMA,
CYMPAONTHIECKOE SAPO, HEHPOCEKPETOPHBIE KIETKH, (PYHKIIMOHAIbHAS aKTUBHOCTD,

MopdoJorus, Kpbica.

Introduction: The hypothalamic-pituitary-neurosecretory system (HPNS) plays a
crucial role in the neurogenic and humoral regulation of the body. One of the key
structures of the HPNS is the supraoptic nucleus (SON), which contains
neurosecretory cells (NSCs) that produce vasopressin and oxytocin. These
neurohormones are involved in maintaining homeostasis, responding to stress, and
regulating other essential physiological processes. Under the influence of various
extreme and non-extreme factors, the reactivity of the HPNS may change, affecting
adaptive processes. Therefore, studying the functional state of NSCs in the SON in

intact conditions is of significant importance.

Materials and Methods:
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« Research Subjects: Intact (healthy) rats.

o Groups: Intact group (control group).

« Histological Methods: Preparation and staining of SON samples.

o Microscopy: Examination of the morphological characteristics of NSCs
(shape, nuclear size, cytoplasmic volume, quantity of neurosecretory granules).

o Immunohistochemical Methods: Detection of neurosecretory substances
using the periodic acid-Schiff (PAS) reaction.

o Morphometry: Measurement of nuclear and cytoplasmic volumes.

« Statistical Analysis: Data processing to identify differences between groups.

Results: In the intact group, NSCs in the SON predominantly exhibited moderate
functional activity. NSCs with high functional activity were characterized by
neurosecretory substances concentrated around the nucleus and in the expanded
regions of axons. These cells had larger nuclei with eccentric nucleoli, sometimes

containing two nucleoli.

Neurosecretory cells were evenly distributed in the SON, with the majority being
round, while some had angular shapes. Based on their activity, NSCs were

categorized into four types:

1. Type I (High activity): 12.6+0.51% of NSCs. PAS-positive granules were
sparsely distributed around the nucleus. The nuclei were large with eccentric
nucleoli.

2. Type II (Moderate activity): 66.0+£1.2% of NSCs. PAS-positive granules
were moderately dense, concentrated around the nucleus and initial axonal
segments. The nuclei were elliptical with dispersed chromatin and centrally
located nucleoli.

3. Type III (Low activity): 18.0£1.6% of NSCs. PAS-positive granules were
densely packed in the cytoplasm and along the axons. The nuclei displayed
dense chromatin with centrally positioned nucleol:.

4. Type IV (Pyknotic, hyperchromatic, destructive cells): 3.4+0.3% of NSCs.
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The average nuclear volume of NSCs was 399.5+6.8 um?®, while the average
cytoplasmic volume was 1819.0£25.2 um?®. The nucleus-to-cytoplasm ratio was
0.228+0.004. The average content of neurosecretory substances was 201.9+1.7
arbitrary units. Glial cells were interspersed among NSCs, with an average of 4.9+0.1
NSCs and 2.84+0.1 glial cells per 25,000 um?, resulting in an NSC/GLC index of
1.73+0.03. The glial nuclei were ellipsoid, with diffusely distributed chromatin.
Blood vessels in the SON displayed moderate filling, with capillaries of an average

diameter of 5.56+0.1 pum.
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Discussion: The findings describe the functional state of NSCs in the SON of intact
rats, with a predominance of moderately active NSCs indicating basal neurosecretory
activity. The presence of different NSC types reflects the dynamic and adaptive
properties of the SON. The interaction between glial cells and NSCs likely plays a

regulatory role in neuroendocrine function.

Conclusion: This study provides valuable insights into the morphofunctional
characteristics of NSCs in the SON of intact rats. The results enhance our
understanding of the physiological state of the HPNS and serve as a foundation for

future research on pathological changes in this system.
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