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One of the primary priorities of global health	
care in recent decades has been reducing 
infant and neonatal mortality. Advances in 

neonatology, including the establishment of perinatal 
centers and improvements in intensive care methods, 
have contributed to lower mortality rates. However, 
)*+-/�)01�*23�024�/*25	167+�)*2368962)63�:*7�397;�;	
�25�)<�/4762�76+0�2�3�52�=)021�)*2)6723�>��?��%7�1�)0/�
)*24�1�*23��2�26@B*723�07�36�:7*+�36;676�B�71<�-01<*	

/*5C�*7�6D176+6��++0197�1CE�7689�7�25�071�=)�0/�/�:6�39-	
port or replacement of vital functions. These conditions 
076�*:162�-*/C61�*/*5�)0/�024�:7689621/C�/604�1*�+9/	
tiple organ failure (MOF), primarily triggered by hy	
-*D�0�024�3C316+�)��2J0++01�*2�>��?��KLNE��2�1972E��3�
the underlying mechanism for many neonatal diseases. 
Researchers are particularly interested in understand	
ing the role of gene polymorphisms in the pathogenesis 
*:�;07�*93�26*2010/�4�360363�024�)*24�1�*23�>��E��E��?�
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The aim of the study was to evaluate modern con	
cepts about the role of gene polymorphism in the 
development of critical conditions of newborns of 
various etiologies, as well as issues of early predic	
tion of these pathological conditions.

In recent decades, discoveries in molecular genetics 
and the development of new genetic research methods 
<0;6�<6/-64�0447633�;07�*93��33963�76/0164�1*�1<6�61�*	
logy, pathogenesis, early diagnosis, and prevention of 
)7�1�)0/�)*24�1�*23�024�26*2010/�4�360363�>
E��?��%97	
rently, neonatal diseases are considered polygenic, in	
volving complex genetic traits. Many studies have been 
conducted to identify a wide range of phenotypes and 
clinical manifestations of neonatal pathological condi	
tions. Numerous molecular mechanisms underlying 
1<636�)*24�1�*23�<0;6�B662�4�3)*;6764E�3�52�=)021/C�
improving diagnostic capabilities. However, a substan	
tial proportion of diseases remain genetically unex	
-/*764E�26)633�101�25�:971<67�763607)<�>�?��U<93E�+*/6)	
ular methods can become valuable tools for diagnosing 
critical conditions and other neonatal dis eases. 
�V62*+6WX�46�Y33*)�01�*2��194�63��VXY� �<0;6�6D	
panded the understanding of genetic factors involved 
in the pathogenesis of various diseases, including those 
�2�)<�/4762��U<636�3194�63�<0;6��4621�=64�4�Z67621�56	
netic loci and gene mutations contributing to distinct 
)/�2�)0/�+02�:63101�*23�*:�4�360363�>�E
?�

One of the primary mechanisms involved in the 
development of neonatal pathological conditions is 
hypoxia. Newborns experiencing asphyxia at birth 
B6/*25�1*�0�<�5<	7�3P�57*9-�:*7�<C-*D�)	�3)<6+�)�62	
cephalopathy, cerebral palsy (CP), and epilepsy. 
Y. Wang et al. conducted an exome sequencing study 
*2�0�/0756�)*<*71�*:��E�
_�)<�/4762�1*��2;631�5016�1<6�
7*/6�*:�+0`*7�56261�)�;07�0213��2�1<6�61�*/*5C�*:�%j��
U<6C��4621�=64�-01<*/*5�)0/�56263�76/0164�1*�267	
;*93�3C316+�4�3*74673��2��_
�)<�/4762���*10B/CE�1<6�
genetic diagnostic frequency was higher among chil	
4762�@�1<�%j�@<*�<04�0�<�31*7C�*:�-67�2010/�03-<C	
D�0�)*+-0764�1*�1<*36�@�1<*91�03-<CD�0��jk"�""�� �
>��?��U<636�=24�253�6+-<03�z6�1<6�26)633�1C�*:�607/C�
genetic testing in children with CP, particularly 
those with perinatal asphyxia risk factors.

Y2*1<67�3�52�=)021�:0)1*7�/604�25�1*�26*2010/�269	
7*/*5�)0/��+-0�7+621�024�+*710/�1C��3�<C-67B�/�79	
bine mia. Z. Cui et al. found that polymorphism of the 
V���Y�/*)93��2�1<6�#VU�Y��5626E�0/*25�@�1<�)/�2�	
cal risk factors, plays a crucial role in the develop	
+621�024�-7*57633�*2�*:�26*2010/�<C-67B�/�79B�26	
+�0��U<�3�4�3)*;67C�<03�-*1621�0/�3�52�=)02)6�:*7�1<6�
607/C�-764�)1�*2�*:�1<�3�-01<*/*5�)0/�)*24�1�*2�>�?�

The adverse effects of hyperoxia have been 
@6//	4*)9+62164��2�29+67*93�3194�63��}�5<�*DC562�
concentrations are the leading cause of retinopathy 
of prematurity (ROP). However, compelling evi	
462)6�39556313�1<01�56261�)�:0)1*73�0/3*��2J962)6�1<6�
development of ROP. H. Paradis et al. conducted a 
3194C�*2��"�26@B*723�@�1<�~Lj�024��4621�:�64�
����B�0//6/�)�;07�0213��2��"�56263�033*)�0164�@�1<�
ADR��-01<@0C3���0756	3)0/6�+9/1�)62167�3194�63�
investigating newly discovered risk factors may pro	
vide a novel approach for predicting and preventing 
36;676�~Lj�>&?�

Neonatal respiratory distress syndrome (NRDS), 
)<070)167�z64�BC�397:0)1021�46=)�62)CE��3�1<6�+*31�
common cause of respiratory failure in preterm new	
B*723��K��V*/3<02	U0:1��024�)*//605963��2;631�50164�
the association between variations in the surfactant 
-7*16�2	����NUj� �5626�024��~$��7�3P��U<6�7�/�16	
rature review revealed a strong correlation between 
�NUj��-*/C+*7-<�3+3�024��~$��>�?�

U<6�P�426C3�076�0+*25�1<6�+*31�:7689621/C�0Z6)1	
ed organs in the neonatal period. Their development 
and function are regulated by multiple genes, includ	
�25�}�N�YE�}�N��E�024�j�}$���#246731024�25�
1<6�56261�)�:0)1*73��2J962)�25�:610/�P�426C�46;6/*-	
ment is critical for comprehending renal disease 
complexities. M. Abdelwahed and colleagues con	
ducted a study aimed at identifying pathological 
;07�0213�*:�1<6�}�N�YE�}�N��E�024�j�}$��56263�
�2�:619363E��2:0213E�024�1<6�7�-076213��U<6��4621�=)0	
tion of these variants provided valuable insights into 
1<6�56261�)�/0243)0-6�*:�7620/�02*+0/�63��2�0Z6)164�
patients, highlighting the importance of genetic 
3)7662�25�>�?�

L. Kastsiukevich and colleagues conducted a 
@<*/6	6D*+6�368962)�25�3194C�1*��4621�:C�5626�36	
quences associated with pediatric inflammatory 
B*@6/�4�360363����$ ��U<6�7�=24�253��24�)0164�1<01�
certain IBD cases are linked to heterozygous vari	
ants in genes associated with congenital immune 
46:6)13E�62167*-01<�63E�024�+610B*/�)�4�3*74673�>
?�

j76167+�B�71<��3�*26�*:�1<6�+0`*7�7�3P�:0)1*73�:*7�
26*2010/�4�360363��K���04�;2�P�024�)*//605963�6D0	
+�264� 1<6� 033*)�01�*2� *:� �2167/69P�2	�� ���	� �
�73�_""
&� E��2167/69P�2	�"����	�" ��73�_""_&� E�
024�19+*7�26)7*3�3�:0)1*7	� (TNF� ��73�_""��& �
5626�;07�0213�@�1<�3-*21026*93�-76167+�B�71<��Y20	
/C3�3�*:�B/**4�30+-/63�:7*+��&&�@*+62�@<*�<04�
-76167+�46/�;67�63�024��""�)*217*/3�76;60/64�1<01�
TNF���73�_""��& �-*/C+*7-<�3+�@03�033*)�0164�
@�1<�-76167+�B�71<E�@<67603���	�"��73�_""_&� �
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polymorphism acted as a protective factor. No asso	
)�01�*2�@03�:*924�B61@662���	���73�_""
&� �024�
-76167+�B�71<�>�?�

�6*2010/�36-3�3��3�0�+0`*7�)0936�*:�26*2010/�+*7	
tality. A research team from Canada led by A.Y. An 
3194�64�0�)*<*71�*:�
�"�26@B*723�024��4621�=64�5626�
6D-7633�*2�3�52019763��}�j}�E��L~YE��%YjV�E�
j~�K� �1<01�)*9/4�-764�)1�36-3�3�46;6/*-+621�@�1<�
_���3623�1�;�1C�024�3-6)�=)�1C�>�?�

�2�0�)*<*71�3194C�BC�������02)<6z	j�21*���"�" E�
)*;67�25�0�3�D	C607�-67�*4�024��2;*/;�25��"E_�
�)7�	
1�)0//C��//�26*20163E�:*97�+0`*7�-<62*1C-63�*:�+9/1�	
-/6�*7502�:0�/976�3C247*+6�@676��4621�=64�B0364�*2�
4�36036�36;67�1C�024��%#�49701�*2'��� �36;676�62)6	
-<0/*-01<C� ��&��� E� �� � +*467016� <C-*D6+�0�
������ E��� �36;676�-673�31621�<C-*D6+�0�@�1<�3<*)P�
��&��� E�024��� �+*467016�-673�31621�1<7*+B*)C1*	
-62�0�@�1<�3<*)P������� �>�"?�

Y�+610	020/C3�3�BC������025�61�0/����&�071�)/63��2	
;*/;�25����_�)0363�024���_��)*217*/3 ��2;631�50164�
the association between inflammatory cytokine 

��j3�024�26*2010/�36-3�3��U<6�7�=24�253��24�)0164�
1<01�3-6)�=)�-*/C+*7-<�3+3��2���	��E���	�E���	_E�
��	�"E�024�U�N	� genes are associated with either 
�2)760364�*7�46)760364�36-3�3�7�3P�>_?�

�������	���
According to modern concepts presented in the 

literature, it should be emphasized that the need for 
early genetic testing of newborns, especially those 
with risk factors for perinatal asphyxia, can play a 
decisive role in the timely detection of severe condi	
tions. Various genetic loci and gene mutations con	
tribute to the detailing of clinical manifestations of 
diseases and risk factors, indicating the importance 
of identifying gene polymorphisms.

U<93E�1<6��4621�=)01�*2�*:�-<62*1C-63�024�5626�
polymorphisms in neonatal critical conditions sup	
-*713�1<6�26)633�1C�*:�:971<67�763607)<��2�1<�3�=6/4E�
opening new possibilities for disease diagnosis and 
prognosis in newborns.
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