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ABSTRACT 

The present work was aimed to investigate intensity of free radical oxidation in the blood of neonates with hyperbilirubinemia. 
Has been defined content of lipoperoxides and free nitric oxide in the blood of practically healthy newborns and newborns with 
hyperbilirubinemia using the electronic-paramagnetic resonance method (EPR) and corresponding spin traps - α-phenyl-tert-
buthylnitron (PBN) and Na-diethyldithiocarbamat (DETC) (SIGMA). Results of carried out investigations have shown that in the 
blood of neonates with hyperbilirubinemia process of lipid peroxidation is intensified leading to the activation of inducible NO-
synthase expression and production of nitric oxide in organism. 
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ewborns’ jaundice is the manifestation of 
hyperbilirubinemia that develops in neonatal   
period. 

In newborn’s organism developed hyperbilirubinemia is 
the result of hemoglobin, myoglobin and iron-containing 
proteins’ exaggerated breakdown. Released bilirubin 
circulates in complex with albumin and releases from 
organism.   

Unconjugated bilirubin goes through the blood-brain 
barrier and reveals toxic effect  [1]. 

Numerous investigations confirm the fact about bilirubin’s 
antioxidant properties and activity [4,6,7] however, its 
role in neonate’s organism is not completely clear and 
stated [5].  

Coming from the aforesaid the aim of our investigation is 
detection of intensity of oxidized metabolism and nitric 
oxide at newborns’ hyperbilirubinemia. 

MATERIAL AND METHOD 

Has been studied the blood of 15 neonates. They were 
treated at I. Pagava Pediatric Scientific Research Institute. 
Practically healthy 8 neonates consisted the control group. 
Has been defined blood count, bilirubin level, 
lipoperoxidative free radicals and free nitric oxide (NO) 
content.  

Blood lipoperoxidative free radicals’ content (LOO.) has 
been defined by the electronic-paramagnetic resonance 
method (EPR) using the spin-trap - α-phenyl-tert-
buthylnitron (PBN) (Sigma) with the dose of 150 mM/l 
PBN 2,5 mM/l tris-HCl in buffer  - pH=7,4 [3].  

LOO. EPR specters were registered on the 
radiospectrometer РЭ-1307 at room temperature. 
Microwave radiation -  20 mVt. 

Free nitric oxide in blood has been defined using the spin-
trap – Na-diethyldithiocarbamat  (DETC) (SIGMA) with 
the dose of 500 mg/kg and Fe2+-citrate (50 mg FeSO4+. 
7H2O+37,5 mg Na- citrate kg-1).  

EPR specter of NO-Fe2+-(DETC)2 complexes has been 
defined  at the temperature of liquid nitrogen and 
microwave radiation - 20 mVt [2].  

RESULTS AND DISCUSSION 

The table has shown lipids’ free radicals (LOO.) and free 
nitric oxide content in newborns with hyperbilirubinemia. 

 

 NO LOO.

Control 16,0±0,8 - 

Hyperbilirubinemia 22,0±1,2 8,7±1, 4 
   

Tab.1 Changes of lipids’ free radicals (LOO.) and free 
nitric oxide content in newborns’ blood. 

 

According to the obtained results, in case of 
hyperbilirubinemia in newborns’ blood the lipids’ free 
radicals (LOO.) and free nitric oxide content are 
increased. 

EPR signal of spin-labeled lipoperoxides’ in blood 
indicates high intensity of free radical oxidation 
processes. 

Intensification of free radical oxidation and exaggerated 
production of reactive forms of oxygen support increased 
expression of inducible NO-synthase (iNOS) that is 
revealed by the sharp increase in nitric oxide 
concentration in blood.    

Thus, proceeding from the results of our investigations 
could be concluded that in case of newborns 
hyperbilirubinemia the intensity of free radical oxidation 
processes and production of nitric oxide are increased. 
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Свободные радикалы липидов и оксида азота при гипербилирубинемии 
Тея Абжандадзе, Автандил Квезерели-Копадзе, Этер Джапаридзе, Тамар Cаникидзе 

НИИ педиатрии им. И.Пагава, Тбилиси, Грузия 

Р Е З Ю М Е 
Целью работы являлось исследование интенсивности свободнорадикального окисления в крови младенцев с 
гипербилирубинемией. С помощью метода электронного парамагнитного резонанса (ЭПР) и применения соответствующих 
спин-меток α-фенил-tert-бутилнитрон (PBN) и диэтилдитиокарбамата натрия (DETC) (SIGMA) определяли содержание 
липопероксидов и свободного оксида азота в крови практически здоровых младенцев и новорожденных с 
гипербилирубинемией. Результаты исследования свидетельствует об интенсификации процессов липопероксидации в крови 
младенцев с гипербилирубинемией, что способствует активации экспрессии индуцибельной NO-синтазы и интенсификации 
образования оксида азота в организме. 

Ключевые слова: оксид азота, гипербилирубинемия, новорожденные, свободные радикалы, 
идуцибельная NO-синтаза 
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