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Oсобенности исследования головного мозга плодов и новорожденных
Авторы предлагают методологические подходы к изучению мозга плодов и новорожденных. Некоторые из них 

(оценка скорости гирификации и ее соответствия сроку гестации плода с помощью визуализации поверхности по-
лушарий головного мозга; перфузии сосудов головного мозга фиксатором Караганова) оригинальные, информативны 
и могут успешно использоваться морфологами в их научной работе.

Ключевые слова: головной мозг, плоды, новорожденные, подходы исследования.

Actuality of the theme
According to the publications of scientific sources from the last five years, the cerebral pathology of fetuses 

and newborns represents a topical problem of modern health protection. This fact encourages researchers (mor-
phologists) to carry out new scientific inquiries, as normal development of the brain may be disturbed under 
the influence of many factors, which is stipulated by both a high sensitivity of the brain during critical periods 
of development and by the irreversibility of some consequences of these effects. Extreme manifestations of the 
action of different pathogenic factors are defects of the development of an organ that are not compatible with 
life or result in a steady decrease of the intellectual ability or physical disabilities.

Mental disorders, diseases of the nervous system and the sense organs occupy a leading position in the pattern 
of diseases. Congenital malformations of the central nervous system of a fetus make up from 10% to 30% of the 
overall congenital pathology. Primarily, this belongs to anomalies of the ventricular system of the fetal brain [4].

A retrospective analysis of 1,542 records of children’s dissections performed by I. Yu. Oliinyk, Yu. T. Akhte-
miichuk, Yu. I. Koval’ et al. [7] at the Chernivtsi Regional municipal medical institution “Pathoanatomical bureau” 
during 2001 to 2008 has demonstrated that the total rate of congenital malformations in Bucovyna makes up 
20.4%. Congenital malformations were detected in all age groups. The predominant majority of them consisted 
of children in the first year of life. Abnormalities of the system of blood circulation (33.0%), the nervous system 
(21.0%), and multiple congenital malformations (9.5%) predominated in the nosological pattern.

Material and methods
Using classical methodological training aids and our own experience, we propose a number of approaches 

to the pathomorphological research of the brain of fetuses and newborns.

Results and discussions
An essential growth of the total incidences of congenital malformations in Bucovyna over a period from 

2007 to 2008 stipulated the inclusion of the fetus miscarriages, weighing 500g [7] into a statistical record. In 
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accordance with the report of V. P. Pishak et al. [9], congenital malformations rank third after perinatal causes 
and accident within the framework of mortality of children of the Chernivtsi region aged from 0 to 14 years. A 
recent study of the pattern of congenital malformations in Bukovyna’s children in research done by Bukovinians 
authors [10] has shown that defects of the central nervous system (32.63%) are the most predominant.

The situation is not just territorial for Bukovyna, or Ukraine as a whole. Using an analysis of the level of 
children’s disabilities in St. Petersburgh (Russia), N. Yu. Yanushanets [12] asserts that diseases of the nervous 
system make up 21.4% of all the diseases that cause disabilities in childhood. Children’s disabilities due to hy-
drocephaly according to the findings [3], is still higher and constitutes 36.3%. At the same time, about 50,000 
disabled children are registered in Russia through the review process of a medicosocial expert commission of 
16-year old adolescents.

An unfavourable situation, of our way of thinking, is partially the consequence of the imperfection of diag-
nosis, remedial and prophylactic measures. This dictates a task of in-depth and complex research of the brain of 
fetuses and newborns whose successful solution depends, to a certain extent, on the quality of the material and 
methodological approaches to the pathomorphological investigation of the brain.

The brain is carefully removed out of the cranial cavity in a complex with the cerebellum in the process of 
fetal and neonatal autopsy based on the method of Khrushchelevsky-Sperl-Zeifridova [1] and with the view of 
further organometry [2] and is placed with the basal surface downwards on a preparation table. Using a caliper 
and a metal ruler, the linear parameters of the brain are measured with the accuracy up to 1mm: the length (the 
largest distance between the temporoparietal lobs of the right and left hemispheres of the brain), the height (the 
vertical distance between the highest point of the medial margin of the right or left cerebral hemisphere and the 
lowest point of the corresponding temporal lobe). The mass of the organ is determined with the accuracy of 1g. 
on an electronic balance. The volume of the organ is evaluated based on the amount of milliliters of the physi-
ological solution, which the brain displaces from a graduated cylinder.

On the process of a macroscopic investigation of the brain of fetuses and newborns, it is important that the 
peculiar features of the relief of the surfaces of the cerebral hemispheres should be studied and macrophotograph-
ing should be documented. This particular research makes it possible to evaluate the tempo of relief formations 
on the surfaces of the cerebral hemispheres and its correspondence to the gestational age, which takes into ac-
count the fact that in case of an uncomplicated course of pregnancy, three stages are determined in the surface 
terrain formation of the cerebral hemispheres that is evaluated on the basis of the succession of the appearance 
of of first order sulci[11]. The first is during weeks 20-21 of the intrauterine development (IUD). The sulci are 
present only on the medial surface of the hemispheres (the sulci-calcarine, parietooccipital, sulcus of the cor-
pus callosum), while the convexital cerebral surface looks smooth. The second is during weeks 22-23 of IUD 
there occurs the formation of the principal sulcus of the first order, which enables the demarcate of the large 
hemispheres into portions. The third is during weeks 24-25 of IUD. The formation of all the sulci of the first 
order is completed. It is possible to discern the dyschronic development of the brain in fetuses and newborns by 
slowing down the tempo of gyrification during weeks 2-3 of IUD, because the formation of the cortical terrain 
of the hemispheres, at the expense of a successive appearance of first order sulci, prior to the beginning of the 
20th week of gestation, is not completed.

The macroscopic method of visualization makes it possible to detect congenital malformations of the brain: 
prosencephaly (a group of malformations of the anterior cerebral vesicle), holoprosencephaly (the brain looks 
like a hemisphere with a single open ventricular cavity); atelencephalia (the absence of the large hemisphere and 
subcortical nuclei with a preserved cranium); macro-, microcephalia, microgyria, and polygyria (polymicrogyria-a 
cerebral malformation that is characterized by the presence of numerous tiny gyri and is manifested, as a rule, 
by mental retardation), pacygyria (a dilatation of the gyri of the cerebral large hemisphere and a decrease of the 
number of the cerebral sulci), aguria (a malformation with a slight marked character of the cortical gyri of the 
brain owing to a disturbed migration o  f neuroblasts in the embryogenesis), as well as a number of genic syndromes 
that declare themselves by multiple congenital malformations (agnothia-holoprosencephaliae, Dondy-Walker, 
Walker-Warburg, Patau, etc.) [6].

While working with the brain, without its fixation, there arise deformities of the organ structures. A qualita-
tive fixation of the brain is achieved by its dipping, for a term of several 24-hour periods to two weeks, into a 
10% neutral solution of formal with an addition of corrosive sublimate (10mg of mercury dichloride per 100 
ml of a 10% solution of neutral formal). The brain fixed in this way acquires an elastic flexible consistency, 
which facilitates the performance of manipulations associated with a targeted study of the organ. With a view 
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of a prolonged fixation, the brain is submerged into a solution of neutral formal dissected into the halves in the 
horizontal plane at the level of the commissure of the fornix.

It is extremely important to perform autopsies within the next 2 hours upon the certification of clinical death. 
Early proper autopsies enable a qualitative material sampling for a bacteriological, bacterioscopic (smears - im-
prints from the pia maters and the ependymic lining of the lateral ventricles), immunofluorescent, and immuno-
histochemical investigations, thus avoiding artifacts at all the stages of material handling up to the preparation 
of histologic specimens and blocks for electron microscopy.

Material sampling should be carried out simultaneously for the whole complex of planned investigations. 
An evaluation of the material must be performed at different structural levels – organic, tissular, cellular, sub-
cellular, and molecular, which enable the establishment of the dynamics of quantitative and qualitative changes 
in the object under study. Sampling of the material for a bacterioscopic and bacteriologic examination allows 
for the specification of the etiology of an inflammation. Smears – imprints from the pia mater of the brain of 
the cerebral basal surface and visually changed segments of the ventricular ependyma should be evaluated after 
staining specimens according to Gram [5, 8].

Taking the cerebral tissue for a histological analysis, using a survey and selective stainings [5], should be 
implemented in the anatomical portions of the brain, taking into account a projection on the elements of the 
ventricular system. The lateral fragment of the middle one third of the superior frontal sulcus corresponds to the 
anterior horns of the lateral ventricles; the medial fragment of the posterior one third of the said sulcus to the 
bodies; the posterior horns – the area of the lower parietal lobe which is bounded by the superior and the middle 
temporal fissures. An approach to the third ventricle located in the midsagittal plane and bounded by the medial 
surfaces of the thalami is realized under visual control following a preliminary performance of a horizontal sec-
tion of the brain at the commissure of the fornix. The sylvian aqueduct is easily accessible for visualizing and 
research on transverse serial sections of the cerebral peduncles, the IVth ventricle – on a sagittal – medial section 
of the medulla oblongata.

One of the indispensable conditions of a complex morphologic research of the brain is a study of the histologi-
cal characteristics of the vascular plexuses and the pia mater from the basal surface of the cerebral hemispheres, 
which takes a direct part in the production and absorption of the liquor. Upon fixing the brain in nature, formal 
pieces of the tissue are disserted from the above-mentioned anatomical segments of both hemispheres measuring 
0.5 x 0.5 cm, including the cortex, the white substance, germinative matrix, and the ependymic lining. Paraffin 
sections, 18-20 мm thick are prepared from the fixed material, they are stained with Erlih`s hematoxylin with 
additional eosin staining, as well as a 0.5% solution of cresyl violet and thionine according to Nissl`s method 
[5, 8] and are embedded in balsam.

The cyto- and angioarachitectiones of the brain are studied based on survey specimens. The use of elective 
staining permits the detection of peculiar features of the structure of the cytoarchitectonic layers of the neocortex, 
the white substance, the germinative matrix, the ependyma, and their cellular elements.

Later, histosteremetric (the thickness of the cerebral parenchyma, cytoarchitectonic layers, germinatives zones) 
and the cytokaryometric indices are calculated on survey specimens. They enable the evaluation of the degree 
of atrophy of the cerebral parenchyma, and also relations of the volume parameters of the nuclei of neurons, 
glial cells, and ependyma. The cytokaryometric index is computed according to K. Tashke, who used formulas 
depending on the form of a nucleus: V = π/G x (LB2) or V = π/6 x D3, where:

L - Larger diameter of a nucleus of an ellipsoid form;
B - Smaller diameter of a nucleus of an ellipsoid form;
D - The diameter of spherical cells.
For the purpose of studying the structural characteristics of the elements of the ventricular system and the 

cerebral parenchyma at the subcelluar level, material sampling for electron microscopy should be performed 
during the first 20 minutes of the autopsy.

A qualitative fixation of the tissue may be achieved, using the method of perfusion of the cerebral vessels 
with the aid of Karavanov`s fixation. Upon dissecting the thorax and mediastinum, 300-350 ml of 25% glutaral-
dehyde are introduced into the vascular system of a fetus (a newborn ) via the left ventricle of the heart and the 
pressure of 20-30 mm of the mercury column during 10-15 min. It is necessary to create the outflow of blood 
from the lumen of the open right internal jugular vein to prevent an induced elevation of pressure in the vascular 
system, and, respectively the emergence of artifacts at the moment of perfusion pieces of the tissue, measuring 
0.3 × 0.3 cm are excised from the above – mentioned zones of the cerebral parenchyma, which are dipped into 
2% glutoraldehyde on the phosphate buffer (pH 7.3) for further fixation.
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Findings
Thus, taking into account the organospecific features of the brain (soft, jelly-like consistency, the watery 

character) and the complexity of visualization of the liquor system associated with them, we propose some 
methodological approaches to a study of the brain of fetuses and newborns, which includes special methods of 
fixation and a complex evaluation of pathomorphologic changes at all levels of the structural organization. An 
evaluation of the rates of gyrification and their correspondence to the gestational age of a fetus or a newborn, a 
perfusion of the cerebral vessels with the aid of Karavanov’s fixator are original, informative, and may be used 
successfully by morphologists in their research work.
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Morphofunctional changes in the structure of rats’ adrenal glands cortex 
zones by alcohol intoxication and the effect of antioxidant
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Studies have shown that prolonged involuntary alcohol intoxication causes significant structural and functional 
reorganization of the cortex of the adrenal glands. Natural antioxidant α-tocopherol has a modifying influence on changes 
in the cells of the adrenal glands cortex in case of alcoholization, with the intensity and direction of this effect depends on 
whether the use of alcohol is being continued.

Key words: the cortex of adrenal glands of rats, alcohol, antioxidant.

Морфофункциональные изменения в структуре зон коры надпочечников крыс под влиянием 
алкогольной интоксикации и антиоксиданта

Исследования показали, что длительная непроизвольная алкогольная интоксикация приводит к значительной 
структурной и функциональной реорганизации коры надпочечников. Природный антиоксидант α-токоферол имеет 
модифицирующее влияние на изменения в клетках коры надпочечников железы в случае алкоголизации, интенсив-
ность и направленность этого влияния зависит от того, продолжается ли употребление алкоголя.

Ключевые слова: кора надпочечников крыс, алкоголь, антиоксидант.


