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and its absence (in an experiment of white rats). The 
study material consisted of macro‑ and microprepa‑
rations of the hypothalamus of male Wistar rats. So‑
dium glutamate was administered orally to male rats 
once a  day. Material sampling was carried out at 6, 8, 
10, 12 weeks of the experiment. Analysis of histological 
sections stained with hematoxylin and eosin was per‑
formed. Large neurons were found in the dorsomedial 
and ventromedial nuclei of the hypothalamus with vac‑

uolated perikaryon cytoplasm, hypochromic neurons 
and neurons with picnotic nuclei after prolonged ad‑
ministration of sodium glutamate. After discontinua‑
tion – the nuclei of certain neurons were picnotic, with 
some lysed nuclei. Long‑term administration of sodium 
glutamate leads to deep changes in the microstructural 
organization of the hypothalamic nuclei in experimen‑
tal animals, which are not compensated by discontinu‑
ation of the specified dietary supplement.
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Omentin‑1 (OMNT1) is a  novel adipokine that me‑
diates important anti‑inflammatory, antioxidative, 
and anti‑apoptotic effects. It also regulates endothe‑
lial dysfunction and reproduction. Our previous study 
discovered the OMNT1 gene and protein expression 
in the porcine anterior pituitary (AP) cells. Neverthe‑
less, OMNT1’s role in neurohormonal processes is un‑
clear, so the present study aims to investigate OMNT1 
localization and its impact on tropic hormone (GH, 
PRL, ACTH, TSH, LH, FSH) secretion in porcine AP cells. 
APs were isolated from mature pigs to explore OMNT1 
co‑localization with tropic hormones using immuno‑
histochemistry. In in vitro, AP cells were treated for 
24 h with OMNT1 at increasing doses of 10, 50, and 100 
ng/ml combined or not with hypothalamic liberins to 
study tropic hormones mRNA and protein expression 
by RT‑qPCR and ELISA, respectively. Statistical analy‑

sis employed one‑way ANOVA, followed by Tukey’s test 
(n=5; p<0.05). The results showed OMNT1 immunolocal‑
ization with tropic hormones (except ACTH) in AP cells. 
Also, OMNT1 (50 ng/ml) upregulated LH, FSH, PRL, and 
ACTH expression, while at 10 ng/ml, combined with 
TRH, it affected TSH, and at 100 ng/ml inhibited PRL 
expression. OMNT1 also modulated hormone secretion, 
stimulating LH (10 and 50 ng/ml) and inhibiting FSH 
(50 ng/ml) induced by GnRH. In conclusion, our study 
shows OMNT1 protein localization in pig’s AP. Its reg‑
ulatory role on tropic hormones suggests a  potential 
neuromodulatory role of OMNT1 in the hypothalam‑
ic‑pituitary axis, requiring further investigation into 
underlying molecular mechanisms.
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The cerebellum of Nyctalus noctula and Hirundo rus‑
tica was studied according to generally accepted meth‑
ods. It was found that the weight of the cerebellum of 
the common noctule is 16.2% of the brain weight, and 
that of the barn swallow is 15%. The relative volume 
of the cerebellum (in % of the cerebral volume) of the 
swallow is larger than that of the noctule (14.9% and 

11%, respectively). Also, the relative area of the cere‑
bellar cortex (as a  percentage of the cerebral area) is 
larger in the bird than in the noctule, 31% and 23.6%, 
respectively. At the same time, the average absolute 
and relative thickness of the cerebellar cortex and its 
individual layers in the common noctule (366±18.7 µm; 
522) significantly exceeds that of the barn swallow 
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(285±15.9 µm; 274). Also, the bat has a  higher CFI in‑
dex, than the bird (23.55 and 3.28, respectively), which 
indicates a  larger number of cerebellum lobes and is 
explained by the presence of hemispheres. Thus, the 

swallow’s cerebellum is characterized by more complex 
worm differentiation, larger relative area and volume, 
and less cortical thickness than that of the common 
noctule.
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Dendritic spines, small protrusions on neuronal 
dendrites, are crucial for the organization of excitato‑
ry synapses. Their structure and molecular composi‑
tion evolve during development and undergo dynamic 
changes in response to learning. Matrix metallopro‑
teinase 9 (MMP9) is a secretory gelatinase well‑known 
for its involvement in affecting spine structure in re‑
sponse to learning. MMP9 is stored in synaptic vesicles, 
from which it is released into the extracellular space 
to digest proteins and orchestrate synaptic signaling 
cascades. However, the co‑occurrence of MMP9 and its 
target proteins within these synaptic vesicles—crit‑
ical for understanding the synchrony of their release 
and subsequent action—remains elusive, largely due to 
the limitations imposed by the small size of dendritic 

spines and the resolution of conventional light micros‑
copy. To address this challenge, we utilized expansion 
microscopy, a  super‑resolution technique that physi‑
cally enlarges specimens. This process entails embed‑
ding the specimen in a hydrogel, followed by digestion 
and isotropic expansion in an aqueous environment. 
Employing a combination of expansion microscopy and 
immunofluorescent staining enabled us to visualize the 
spatial distribution of MMP9 within dendritic spines 
using a conventional confocal microscope. Our ongoing 
research aims to explore the colocalization of MMP9 
with potential targets, such as brain‑derived neuro‑
trophic factor and insulin‑like growth factor binding 
protein 2.
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The extracellular matrix (ECM) of the brain plays 
a  pivotal role in regulating synaptic plasticity. The 
maturation of the ECM, particularly the formation of 
perineuronal nets enveloping parvalbumin (PV) in‑
terneurons, imposes constraints on excitatory synap‑
tic plasticity in adulthood. Notably, these constraints 
can be reversed to a  juvenile‑like state by enzymatic 
treatment. Our study utilized patch‑clamp recordings 
to investigate the effects of hyaluronic acid or chon‑
droitin sulphate digestion on GABAergic transmission 
in synapses connecting PV or somatostatin (SST) inter‑
neurons and CA1 pyramidal cells (PCs). We employed 
an optogenetic approach to selectively activate PV 
and SST inputs while synaptic currents (IPSCs) were 
measured from PCs. Enzymatic removal of ECM con‑
stituents did not impact the amplitude or kinetic pa‑

rameters of inhibitory transmission. However, it in‑
duced a subtle deepening of burst‑induced depression 
in PV‑PC synapses. We then analysed NMDA‑depen‑
dent heterosynaptic long‑term inhibitory plasticity. In 
SST‑PC synapses, NMDA‑iLTP was specifically impaired 
following chondroitinase treatment (sham: 125.9±7.6%, 
n=15; after digestion: 106.1±4.5%, n=16, p=0.03). Con‑
versely, hyaluronidase treatment selectively impaired 
iLTP in PV‑PC input (sham: 116.6±4.7%, n=16; after di‑
gestion: 100.4±5.3%, n=10, p=0.01). Collectively, these 
findings underscore the crucial role of the brain ECM in 
shaping inhibitory plasticity by exerting control over 
input‑specific long‑term modifications at distinct GAB‑
Aergic synapses.
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