2005 October/December, Volume 5, | ssue 4

TBILISI STATE MEDICAL UNIVERSITY

Nitric oxide and lipid free radicals at neonatal
bilirubinemia
Tea Abzhandadze, Avtandil Kvezereli-Kopadze, Ether Japaridze, Tamar Sanikidze

1. Pagava Pediatric Scientific Research Institute, Tbilisi, Georgia

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 - a-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 |. 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 - Q-phenyl-teri-
buthylnitron (PBN) (Sigma) with the dose of 150 mM/I
PBN 2,5 mM/I tris-HCl in buffer - pH=7,4 [3].

LOO. EPR specters were
radiospectrometer P3-1307 at
Microwave radiation - 20 mVi.

registered on the
room temperature.

Free nitric oxide in blood has been defined using the spin-
trap — Na-diethyldithiocarbamat (DETC) (SIGMA) with
the dose of 500 mg/kg and Fe?*-citrate (50 mg FeSO.4*.
7H20+37,5 mg Na- citrate kg').
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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 8,71, 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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CBo00aHBIE PATUKAJIBI JUIIH/I0B U OKCH/IA 230TA NPHU THNEPOUIMPYyOMHEMUH

Tes Aboicanoaosze, Aemanoun Keezepenu-Konaosze, Omep [icanapuosze, Tamap Canuxuosze

HUU nemnarpuu um. U.I1arasa, Towmucn, I'py3us

PE3IOME

Llenbto paboTbl ABNAMOCL UCCNeAoBaHWE WMHTEHCMBHOCTU  CBOOOAHOPAAMKANbHOTO  OKWCIIEHWSt B KPOBWM  MnajeHueB C
rmnepbunupybmHemumen. C NOMOLLBID MeToda 3MEeKTPOHHOro napamarHuTHoro pesoHaHca (OIMP) v mpuMeHeHus COOTBETCTBYHOLLMX
cnuH-meTok  a-peHun-tert-6ytunHntpoH (PBN) w  guatungutnokapbamata Hatpua (DETC) (SIGMA) onpepensnu copepxaHvie
nunonepokcuaoB 1 cBoOOJHOTO OKCMAa asoTa B KPOBM  MPAKTUYECKUM 3[0POBbIX MMafeHLeB W HOBOPOXAEHHbIX C
rmnepbunupybuHemumein. PesynbTaTbl MccnegoBaHus cBUAETENbCTBYET 006 MHTEHCUdMKaLMM NPOLLEeCCOoB NUMONepokcuaaummn B KpoBum
MnafeHueB C runepbunupybrHemmnen, 4To cnocobCTBYeT akTMBauMu 3Kcnpeccun nHayumbenbHon NO-cuHTasbl U MHTEHcUdMKaLMm
obpa3oBaHus okcupa a3oTa B OpraHusme.

KuroueBsle cjoioBa: OKCHI azo0Ta, IMIepOuanpyOuHeMMs, HOBOPOXIEHHBe, CBOOOIHBIE panMKaJlbl,
unyrmbesnbHas NO-CuHTasza
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