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���($���)�*�+,+	
�+-*..*/,01�2�)3*)3�4*5)32�61��+734/�,5)�
factors against a background of immature 

�++*/3�2373+)3�.349*+�).)�*+2�91:,;�4	�)493.�4��+	
<501�,7�/93��+/3)/�+*=�.54,)*���/��)�49*0*4/30�>32�61�

a tendency for the process to become generalized and 
:0,?03))��+/,�*�)1)/3.�4��+-*..*/,01�03):,+)3�@�A�!B�

During the neonatal period, NEC occurs in 
�G��,5/�,7�3H301��A!!!�+3I6,0+)�*+2�*44,5+/)�7,0�
*::0,;�.*/3=1�%J�,7�*==��+7*+/)�*2.�//32�/,�+3,+*/*=�
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�+/3+)�H3�4*03�5+�/)��M6,5/�&!GO!J�,7�*P34/32��+	
7*+/)�*03�=,I	6�0/9	I3�?9/�:03/30.�+3,+*/3)��M4	
4,02�+?�/,�/93�03)5=/)�,7��
�4,9,0/�)/52�3)A��($�23	
H3=,:)��+�
�,5/�,7�3H301��!!�H301	=,I	6�0/9	I3�?9/�
�+7*+/)�*2.�//32�/,��+/3+)�H3�4*03�5+�/)�@�A�!B��#3	
spite advances in the care and treatment of preterm 
�+7*+/)A�/93��+4�23+43�,7��($�9*)�+,/�234=�+32�@�A�B�

Conservative treatment methods such as bowel 
rest, parenteral nutrition, infusion therapy, antibi	
,/�4�/03*/.3+/A�*+2�.*�+/3+*+43�,7�*4�2	6*)3�6*	
lance may alleviate the clinical symptoms of NEC; 
9,I3H30A��+�*::0,;�.*/3=1��!J�,7�4*)3)A�/93�2�)3*)3�
progresses to a surgical stage, making timely surgical 
�+/30H3+/�,+�40�/�4*==1��.:,0/*+/�@�A��B���+/3)/�+*=�
:307,0*/�,+�03)5=/)��+�23*/9��+�
�J�,7�4*)3)�@&A�&BA�
I9�=3�:,)/,:30*/�H3�.,0/*=�/1�0*/3)�0*+?3�70,.��!J�
/,�&!J�@�%B�

�+�0343+/�13*0)A�*�5+�R32�91:,/93)�)�3;:=*�+�+?�
the pathogenesis of NEC has been proposed. It is 
suggested that, in preterm infants, an imbalance in 
3+9*+432�:0,	�+-*..*/,01�)�?+*=�+?�I�/9�+�/93��+	
/3)/�+*=�.54,)*�=3*2)�/,�.54,)*=��+<501�*+2�)56)3	
U53+/�23H3=,:.3+/�,7��($�@
AOB�

Observations have shown that, despite activation 
,7�W,==	=�L3�0343:/,0�%��WXY%��)�?+*=�+?A��($�2,3)�
+,/�23H3=,:��+�/93�.*<,0�/1�,7�:03/30.��+7*+/)��W9�)�
�)�634*5)3A��+�/93)3�+3,+*/3)A�WXY%�)�?+*=�+?��)�*/	
/3+5*/32�61�4,5+/30	03?5=*/,01�?3+3)��M�?3+3��+9�	
6�/�+?�WXY%�*4/�H�/1��+�/93��+/3)/�+3A���Z�YY����+	
?=3��..5+,?=,65=�+��X	�	Y3=*/32�Y343:/,0[�Z3+3�
�#'��O�!
�A�9*)�633+��23+/�R32�

W93�W�Y	&�0343:/,0��W,== �+/30=35L�+	��0343:/,0�
8) acts as a negative regulator of the activity of the 
41/,L�+3)��X	���*+2��X	�� and as an antagonist of 
TLR signaling. Under normal conditions, SIGIRR 
is expressed by cells of the kidneys, lungs, and gas	
/0,�+/3)/�+*=�/0*4/[�5+230�4,+2�/�,+)�,7��+734/�,+	�
*+2�91:,;�*	�+25432�)/03))A��/��)�*=),�3;:03))32�61�
monocytes and dendritic cells.

SIGIRR regulates postnatal intestinal adaptation, 
�+9�6�/)��+-*..*/�,+��+25432�61�=�:,:,=1)*449*	
0�23)�,7�?0*.	+3?*/�H3�6*4/30�*��+H,=H32��+�/93�23	
velopment of NEC, and serves as a «brake» by pre	
H3+/�+?� 3;43))�H3� *4/�H*/�,+� ,7� WXY%� *+2�
5+4,+/0,==32��+-*..*/�,+�@��A�
B���+��($A�.5/*	
tions in the SIGIRR gene lead to disruption of post	
natal immune tolerance in the intestine. NEC 
�23H3=,:)�*)�*�03)5=/�,7�3+9*+432�=�:,:,=1)*449*0�23	
driven inflammatory responses caused by loss of 
75+4/�,+�,7���Z�YY�?3+3/�4�H*0�*+/)��23+/�R32��+�
:03/30.��+7*+/)�@�OB�

The aim of the study was to investigate the rela	
tionship between epigenetic alterations in the 
���Z�YY�?3+3�:0,R=3�*+2�/93�23H3=,:.3+/�,7�:30�/,	
nitis in complicated cases of NEC.

����������	��������
��������
����
The study analyzed epigenetic changes resulting 

70,.� .3/91=*/�,+� *40,))� ��� ?3+3� =,4�� ,7� /93�
 SIGIRR gene in blood samples obtained from 
���:03/30.��+7*+/)��%%�I�/9��($�*+2�&�4=�+�4*==1�
healthy) who were treated in the Department of 
Neonatal Anesthesiology, Resuscitation and Inten	
sive Care and the Department of Pathology of Pre	
term Infants at the Research Institute of Pediatrics. 
A comparative analysis of SIGIRR gene profile 
49*+?3)�I*)�:307,0.32�63/I33+��!�+3I6,0+)�I�/9�
�($�I9,�23H3=,:32�:30�/,+�/�)��~���*+2�%��+3I	
6,0+)�I�/9,5/�:30�/,+�/�)'��%�I�/9��($�*+2�&�:0*4	
/�4*==1�93*=/91��~	��

M=/30*/�,+)�*/�/93�J$��A�J$�&A�*+2�J$�O��=,4��
I303�7,5+2�/,�63�,7�:*0/�45=*0�)�?+�R4*+43�

Analysis of the SIGIRR gene in blood samples was 
performed at the INTERGEN Laboratory in Ankara, 
Republic of Türkiye, using the Sanger sequencing 
method.

The numerical parameters obtained from the 
)/521�I303�*+*=1>32�5)�+?� /93�+,+	:*0*.3/0�4�
K*++G�9�/+31�/3)/A�I�/9�:�!�!��4,+)�23032�)/*/�)	
/�4*==1�)�?+�R4*+/���:3*0.*+�)�4,003=*/�,+�.3/9,2�
I*)�5)32�/,�*))3))�/93�)/03+?/9�*+2�)�?+�R4*+43�,7�
correlations between variables, while the Fisher–
Snedecor test was applied for qualitative variables. 
To evaluate the prognostic informativeness of the 
obtained results, ROC analysis was performed; ROC 
450H3)�7,0�)3+)�/�H�/1�*+2�):34�R4�/1�I303�4,+)/054/	
32A�*+2�,:/�.*=�45/,P�:,�+/)�I303�4*=45=*/32���/*/�)	
tical analysis was carried out using IBM SPSS Sta	
/�)/�4)�H30)�,+����

The study was conducted in accordance with the 
principles of the Declaration of Helsinki. The study 
protocol was approved by the institution’s Local 
Ethics Committee. The informed consent was ob	
tained from patients.
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���
��������
������	����
��

��	
W*6=3���:03)3+/)�*�4,.:*0�),+�,7�)/*/�)/�4*==1�)�?	

nificant differences in various parameters of the 
 SIGIRR gene loci between the two subgroups of in	
fants (with and without peritonitis). Statistically 
)�?+�R4*+/�2�P303+43)��+�/93�J$���*+2�J$�&�=,4��
were observed between the two groups.
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As shown in Figure, the area under the ROC 
450H3� �M"$�� 7,0� /93� J$�&� ?3+3� =,45)� I*)�
!���
�!�!&���:�!�!�&�A��+2�4*/�+?�)/*/�)/�4*=�)�?	
nificance. The AUC for methylation at the 
J$���?3+3�=,45)�I*)�!���
�!�!
O��:�!�!������+�*2	
dition, although methylation changes at the 
J$�O��?3+3�=,45)�23.,+)/0*/32�*�03=*/�H3=1�9�?9�
Y�$�450H3�*03*A�+,�)/*/�)/�4*==1�)�?+�R4*+/�2�P3	
03+43�I*)�23/34/32��:�!��%!��

The promising area under the curve (AUC) values 
7,0�J$���*+2�J$�&��+2�4*/3�/9*/�/93)3�?3+3�=,4��
represent valuable biomarkers for identifying infants 
with NEC who are at risk of developing peritonitis 
�W*6=3����

�W93��+7,0.*/�H3+3))�H*=53)�7,0�/93�J$��A�J$�&A�
*+2�J$�O��?3+3�=,4��,7�/93���Z�YY�?3+3��+��+7*+/)�
I�/9��($�*03�:03)3+/32��+�W*6=3����M)�)9,I+A�/93�
J$��A�J$�&A�*+2�J$�O��=,4��23.,+)/0*/3�9�?930�
�+7,0.*/�H3+3))A�I�/9�*�45/,P�H*=53�7,0�J$�&�63=,I�
�������/)�)3+)�/�H�/1���+�A�):34�R4�/1���:�A�*+2�,H30*==�
2�*?+,)/�4� H*=53� ��#��� I303� O!�!�O��JA�
���O�
��JA�*+2��
������JA�03):34/�H3=1�

W93�3P34/�H3+3))�,7�:,)�/�H3�*+2�+3?*/�H3�03)5=/�
3H*=5*/�,+�I*)����!�O���*+2�O�������A�03):34/�H3=1��

�������
�������'()(�*+,-/�01213(4(2/�5)�5)61)4/�7548�9;<�7548�1)=�7548+-4�0(254+)545/

SIGIRR �2+-0/ n M Me >? >@ PU

4�/5
o� ,3 ,1",5 ,2"./ /0"0p ,p"11

2"23/q
or 12 /,"73 /,",2 37"/5 /7"0p

4�5.
o� ,3 1,"5p 1/"10 12673 15615

2"21.q
or 12 12"pp 12"15 p".5 11"7

4i373
o� ,3 2"./ 2"07 2"/. 1"3p

2"1,2
or 12 1"p/ 1"/7 2"./ 1"p.

Notess�
�#�����
����	�t�u�����
��#����
�$�
��t�u��#������
t�v1�#�*����w�����
���35th������
��
��t�v/�#�������w�����
���p5th������
��
��t�o��#�����������
����
�*��
��������z���
�
�������%��
��%���
����
��
����������������
���������u�

#{���
�������t�q�#�
�

��������������!�����"

������	
B2(1�-)=(2�48(�,-2D(

E(/4��(/-*4�H1251J*(L/N Area Std. Error B/Q304+45,��5'�
B/Q304+45,�TVW�<+)X=(),(��)4(2D1*

Lower Bound [00(2�\+-)=

4�/5 2"30p 2"2p7 2"23/ 2"111 2",33

4�5. 2"35p 2"2.0 2"21. 2"2.7 2",30

4�373 2"p3/ 2"2.p 2"2/2 2"551 2".7,

Fig. +NO����!���3���A����$�B��B��%�$��3����
��*8,8++�A�B�����$�
in infants with NEC who developed peritonitis
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W93�:,)�/�H3�=�L3=�9,,2�0*/�,��XY���I*)�����A�*+2�/93�
+3?*/�H3�=�L3=�9,,2�0*/�,��XY	��I*)�!���A��+2�4*/�+?�
good diagnostic performance. This marker demon	
strates high clinical relevance in predicting peritonitis 
in patients with NEC due to its high sensitivity, nega	
/�H3�:032�4/�H3�H*=53���~��A�*+2�XY	��+2�43)�

�,0�/93�J$���=,45)A�)3+)�/�H�/1�I*)��!�!�����JA�
):34�R4�/1�&��!����JA�*+2�,H30*==�2�*?+,)/�4�H*=53�

��O���&J��W93�XY��H*=53�,7�������+2�4*/3)�/9*/�
a positive test result increases the probability of dis	
3*)3��W93)3�9�?9�H*=53)�03-34/�)/0,+?�/3)/�:307,0	
.*+43��W93�XY	�H*=53�I*)�!�%OA�4,+R0.�+?�/93�2�*?	
+,)/�4�)�?+�R4*+43�,7�+3?*/�H3�/3)/�03)5=/)A�*)�H*=53)�
63=,I���)5::,0/�/3)/�5)375=+3))�

�,0�/93�J$�O��=,45)A�/93�XY��*+2�XY	�H*=53)�
I303�4,+)�23032��+)5�4�3+/�

To predict the impact of epigenetic changes resulting 
from SIGIRR gene methylation on disease seve rity in 
infants with NEC, a prognostic model was developed 
based on three gene loci that demonstrated statisti	
4*==1�)�?+�R4*+/�2�P303+43)�*+2�9�?9��+7,0.*/�H3+3))�

�,0�/93�J$�&�=,45)A�/93�,22)�0*/�,���Y��I*)��%��A�
indicating that the likelihood of developing perito	

nitis in infants with NEC is approximately 
�%���/�.3)�9�?930�/9*+��+�/93�4,.:*0�),+�?0,5:��W93�
O�J�4,+7�23+43��+/30H*=��$���0*+?32�70,.���
�/,�
�����A�)5??3)/�+?�/9*/�/93�/053��Y�=�3)�I�/9�+�/9�)�
�+/30H*=��W93�2�P303+43�I*)�)/*/�)/�4*==1�)�?+�R4*+/�
�:�!�!����W93�3P34/�)�>3��(���I*)��!��A�I�/9�*�O�J�
$��,7����
	����A�750/930�)/03+?/93+�+?�4,+R23+43��+�
the magnitude of the association and indicating 
*�9�?9=1�)�?+�R4*+/�03)5=/�

�,0�/93�J$���=,45)A�/93��Y�I*)���%A�.3*+�+?�/9*/�
the probability of peritonitis in this group was ap	
:0,;�.*/3=1���%�/�.3)�9�?930�/9*+��+�/93�4,+/0,=�
?0,5:��W93�O�J�$�����%	�&�!��4,+R0.)�/93�)/*/�)/�4*=�
)�?+�R4*+43�,7�/9�)�R+2�+?A�*=/9,5?9�/93�5::30�=�.�/�
�)�%���/�.3)�=,I30�4,.:*032�I�/9�/93�J$�&�=,45)��
W93�03)5=/�I*)�)5::,0/32�61�:�!�!��

W95)A�/I,�?3+3�=,4���J$���*+2�J$�&��3;30/32�
*�)/*/�)/�4*==1�)�?+�R4*+/�3P34/�,+�/93��+H3)/�?*/32�
,5/4,.3��W93�J$�&�=,45)�23.,+)/0*/32�/93�9�?93)/�
odds ratio, identifying it as the strongest predictor 
of peritonitis development in infants with NEC. The 
)/*/�)/�4*=�)�?+�R4*+43�,7�*==�R+2�+?)��+2�4*/3)�/9*/�
these results are unlikely to be due to chance.

W*6=3�%�:03)3+/)�/93�03)5=/)�,7�/93�4,003=*/�,+�
analysis conducted between the SIGIRR gene loci 
and peritonitis indicators in infants with NEC. The 
�:3*0.*+�4,003=*/�,+�4,3�4�3+/)�����7,0�J$���*+2�
J$�&�I303�:,)�/�H3��!���O�*+2�!����A�03):34/�H3=1�A�
indicating a potential direct association between 
variations in the SIGIRR gene and the development 
,7�:30�/,+�/�)��:�!�!����M�:,)�/�H3�4,003=*/�,+�)5?	
gests that methylation of the SIGIRR gene may be 
associated with an increased incidence of peritonitis 
�+��+7*+/)�*P34/32�61��($��W9�)�*)),4�*/�,+��)�=�L3=1�
03=*/32�/,�/93�0,=3�,7�/93�?3+3��+�03?5=*/�+?��+-*.	
matory responses in the intestine. A positive correla	
/�,+�I*)�*=),�,6)30H32�7,0�/93�J$�O��=,45)A�*+2�/9�)�
03)5=/�I*)�)/*/�)/�4*==1�)�?+�R4*+/��:�!�!���

Thus, the high mortality rate associated with 
�($��)�*�.*<,0�20�H�+?�7*4/,0�7,0�3;/3+)�H3��+H3)/�	
gations into its pathogenesis. To date, no «gold stan	
dard» biomarker or predictor for this severe disease 
9*)�633+��23+/�R32��#�*?+,)�)��)�6*)32�,+�*�4,.6�+*	
/�,+�,7�4=�+�4*=�*+2�=*6,0*/,01�R+2�+?)�/9*/�*03�3H*	
=5*/32�21+*.�4*==1�@��A��B���/52�3)�4,+254/32�*/�
the molecular and cellular levels to elucidate the 
pathogenesis of NEC are particularly noteworthy 
@��B��M�63//30�5+230)/*+2�+?�,7�/93�.,=345=*0�.3	
chanisms underlying this disease may facilitate the 
23H3=,:.3+/�,7�=�73	)*H�+?�*+2�:03H3+/�H3�/930*:35	
/�4�)/0*/3?�3)�@%B�

������

�)6+23145D()(//�D1*-(/�+6�48(��������'()(�*+,5�5)�5)61)4/�

7548�9;<�,+30*5,14(=�JQ�0(254+)545/

Statistical 
01213(4(2/

Indicator
W<@V W<V] W<^T^

�����z����
� :/5 :13"0 |1"1,

&
4 02"2}15"5 72"2}7"5 02"2}15"5

&�4 .1"2}0"1 01"7}p"5 07"2}p"1

~;��4� p0"7}5". 0p"/}0"5 0p"/}0"5

�o� ,3"7}1/"3 /0"2}7"0 /1"0}12"p


o� .7"5}5"2 70"/}/"0 .p"7}5"p
�)r /"15���8���
� 3"/0���8���
� 1"7,��
��8���
�

�)� 2",7���8���
� 2"10����� 2"5.��
��8�
cient

�������
�(/-*4/�+6�48(�,+22(*145+)�1)1*Q/5/�J(47(()�48(��������

'()(�*+,5�1)=�5)61)4/�7548�9;<�,+30*5,14(=�JQ�0(254+)545/

Indicator W<�@V W<�V] W<�̂ T^
o�����
���� 9��)��� 2"/17 2"//3 2"/2,

p 2"231q 2"210q 2"23.q

� 53 53 53

Notess�9�������#�&������
������
����
����8���
�t���#�����������
����
�*��
������
���������
����
����8���
�t�q�#�
�

��������������!�����6��:2"25"
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Based on the results of the present study, the 
:0,.�)�+?�.3/91=*/�,+��+2�4*/,0)�,7�/93�J$���*+2�
J$�&�=,4��,7�/93���Z�YY�?3+3�)5::,0/�/93�0�4,+)�	
deration as valuable biomarkers for identifying in	
fants at risk of developing NEC and peritonitis. In 
:03/30.��+7*+/)�I�/9���Z�YY�?3+3�.,2�R4*/�,+)A�
early antibiotic therapy guided by clinical signs such 

as abdominal distension and feeding intolerance, 
along with laboratory, bacteriological, and radio	
logical monitoring, as well as timely surgical consul	
tation and early surgical intervention, may reduce 
the incidence of sepsis, peritonitis, and neonatal 
mortality.
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