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Abstract

The present study addresses the morphogenesis of the angioarchitectonics of the
cranial dura mater during the prenatal stage of ontogenesis in rat embryos under
normal conditions and during prolonged experimental alcohol exposure. The
animals were divided into six groups according to the objectives of the study. Four
experimental groups were subjected to chronic ethanol consumption for 90 days.
The fifth and sixth groups, consisting of five animals each at 4 and 7 months of
postnatal development, served as controls.
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AHHOTALUA

B HacroseM ucciaen0BaHuy paccMaTpUBaeTCss MOP(POreHe3 aHrHOapXUTEKTOHUKHU
TBEPJOM MO3rOBOM OOOJOYKHM uYepena Ha MpeHATaJIbHOW CTaJuu OHTOrEHEe3a Yy
SMOPHOHOB  KpbIC B  HOPMaJbHBIX YCIOBHUSIX W MpU  JJIUTEIBHOM
AKCIIEPUMEHTAJILHOM BO3JEMCTBUU ankoroiisi. JKMBOTHBIE OBLIM pa3lielieHbl Ha
miecTb TIpynn B COOTBETCTBMM C  LEIsIMU  HccienoBaHusi.  Yerbipe
HKCIIEPUMEHTAIbHBIE TPYIIIBI OABEPIaId IOCTOSHHOMY HOTPEOJIEHHUIO 3TaHOJIA B
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teuenue 90 nueil. Ildras m mecras rpynmbl, COCTOSIIME U3 MATH KUBOTHBIX B
BO3pacte 4 U 7 MECALEB MOCTHATAIBHOTO PA3BUTHS, CIIYKUJIH KOHTPOJIbHBIMH.
KitoueBble ci1oBa:ApXUTEKTOHHKA TBEPAOH MO3rOBOM 000JIOUKH, MOP(OTreHes,
ATUJIOBBIA CIIUPT.

Introduction

At present, due to the advancement of clinical anatomy, neuromorphology, and
immunology, there is a growing scientific interest among morphologists in the
detailed investigation of pathogenetic mechanisms and clinical manifestations of
fetal alcohol syndrome. Prenatal exposure to ethanol leads to impaired
development of various components of the nervous system[2,4].

Consequently, the development of correction strategies, as well as the
improvement and creation of clinical-diagnostic and morpho-clinical algorithms
for the management of traumatic brain injury complicated by alcohol history, is
impossible without a comprehensive study of the morphological, functional, and
adaptive characteristics of the relevant anatomical structures[1,3,5].

Aim of the Study

To investigate the morphogenesis of the angioarchitectonics of the cranial dura
mater during the prenatal period of ontogenesis in rat embryos under physiological
conditions and under prolonged experimental alcohol exposure.

Materials and Methods

The duration of the experiment was 90 days and was conducted during April—
May—June, as seasonality represents an additional criterion for assessing adaptive
phases. A 90% ethanol solution diluted with distilled water was used: a 0.5%
ethanol solution (8 g of alcohol per 1.5 L of water) and a 1.0% ethanol solution (15
g of alcohol per 1.5 L of water). Ethanol solutions were available ad libitum in the
drinking bottles of experimental male rats throughout the entire experimental
period.

The animals were divided into six groups:

Group 1: Five 4-month-old male rats receiving a 0.5% ethanol solution

Group 2: Five 7-month-old male rats receiving a 0.5% ethanol solution

Group 3: Five 4-month-old male rats receiving a 1.0% ethanol solution

Group 4: Five 7-month-old male rats receiving a 1.0% ethanol solution

Groups 5 and 6: Control groups consisting of five animals each at 4 and 7 months
of postnatal development, respectively, receiving drinking water only

At the completion of the experiment, control weighing was performed. All animals
were euthanized under ether anesthesia. Following dissection, the intact brain with
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the dura mater was isolated by anatomical preparation. Fixation was carried out in
10% neutral formalin.

A total of 30 anatomical specimens were examined, from which 200 histological
sections of the brain with the dura mater were obtained, each 5 um thick. Sections
were prepared using standard histological techniques and stained with
hematoxylin—eosin and Mallory’s method. Microscopic analysis was conducted
using a high-resolution universal light microscope.

The experiment was initiated on April 20, 2023, and completed on June 20, 2023.
Results

The study demonstrated that the spatial and quantitative distribution of vascular
primordia within the dura mater exhibits distinct regional characteristics. In the
lateral regions of the anterior cranial fossa, a low density of both arterial and
venous vessels with dichotomous branching was observed. In contrast, the centro-
cranial and centro-caudal regions displayed a high concentration of vascular
structures.

The highest vascular density was identified in the lateral regions of the middle
cranial fossa, with a relative predominance of the venous component. Increased
densities of both arterial and venous vessels were also noted in areas corresponding
to dural sinuses and major venous collectors.

Approximately two-thirds of vascular primordia demonstrated a parallel course,
while one-third exhibited a ventrolateral orientation relative to the venous
component of the dura mater. Statistically significant differences were confirmed
(p <0.05).

Conclusions

The tentorium cerebelli is formed as a duplication of the outer layer of the dura
mater. In all cases, the central portion of the tentorial primordium demonstrated
close topographic and anatomical relationships with the falx cerebri.

Several critical periods in the prenatal development of the dura mater were
identified, which are of significant clinical relevance. Alterations during these
stages may lead to developmental anomalies:

First critical period (38-39 days post-fertilization, embryonic stage 16): A key
phase in the formation of dural angioarchitectonics, with morphometric variability
ranging from 0.07 = 0.02 to 37.3 £ 2.7 pum.

Second critical period (40—41 days, stage 17): Fusion of dural cavities in 87% of
cases.

Third critical period (43—44 days, stage 18): Relative closure of the meningeal
system, with morphometric values ranging from 43.6 + 3.1 to 108.7 = 7.2 pum.
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Fourth critical period (52-53 days, stage 21): Final formation of the subarachnoid
space, with cavity fusion occurring in the frontal (76%), temporal (97%), parietal
(93%), and occipital (82%) regions.
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