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Objective
Oxidative	stress	(OS)	has	been	associated	with	numerous	adverse	pregnancy	outcomes	and	fetal	disturbances.	Due	to	overproduction	of	reactive	oxygen	(ROS)	and	reactive
nitrogen	species	(RNS)	as	well	as	inadequate	induce	of	antioxidant	protection	newborns	are	particularly	susceptible	to	oxidative	injury.	Furthermore,	it	has	been	shown	that
oxidative	stress	in	adipose	tissue	may	also	impairs	neonatal	condition	in	consequence	to	disrupted	adipokines	expression.	Adipokines	are	bioactive	molecules	expressed	and
secreted	mainly	 from	 adipose	 tissue	 playing	 critical	 roles	 in	 energy	 homeostasis	 and	 are	 regarded	 to	 be	 key	 regulators	 of	 insulin	 sensitivity.	 Moreover,	 adipokines	 are
constitutively	expressed	by	 the	 feto-placental	unit	and	are	present	 in	cord	blood	suggesting	an	 involvement	of	 these	molecules	 in	 fetal	development.	Maternal	smoking	 is
considered	as	a	source	of	oxidative	stress,	therefore	we	examined	the	relationship	between	markers	of	oxidative	stress/antioxidant	defense	and	selected	adipokines	in	the
umbilical	cord	of	neonates	exposed	and	non-exposed	in	utero	to	tobacco	smoke.

Methods
Cord	blood	samples	were	obtained	from	86	healthy	women	at	delivery	following	a	pregnancy	of	37-42	weeks,	patients	of	Institute	of	Mother	and	Child	in	Warsaw,	Poland.	The
study	 included	 a	 consecutive	 series	 of	 41	 active	 smokers	who	 smoked	minimum	5	 cigarettes	 per	 day	 throughout	 their	 pregnancy	 and	 smoked	minimum	2	 years	 before
conception,	and	a	series	of	45	non-smokers	of	similar	age	and	age	of	gestation,	who	had	never	smoked	and	were	not	exposed	to	environmental	tobacco	smoke	during	their
pregnancy	 (smoking	spouse	or	 co-workers).	The	measured	parameters	were	oxidized	 low	density	 lipoprotein	 (ox-LDL),	 total	 oxidant	 capacity	 (TOC)	and	 total	 antioxidant
capacity	(TAC),	adiponectin	and	visfatin.	The	statistical	analyses	were	performed	using	SPSS	statistical	software	version	17.	1.

Results
Birth	 weights	 and	 body	 length	 of	 the	 smokers’	 newborns	 were	 found	 to	 be	 lower	 than	 those	 of	 non-smokers’,	 however,	 in	 the	 case	 of	 length,	 there	 were	 no	 statistical
differences.	According	to	biochemical	markers,	the	newborns	of	smoking	mothers	had	significantly	higher	concentrations	of	serum	visfatin,	ox-LDL,	TOC,	and	OSI	(p<0.	001),
but	 lower	adiponectin	and	TAC	levels	(p<0.	001,	p<0.	05	respectively)	compared	with	newborns	of	non-smoking	women.	 In	whole	group	of	children	(adjusted	for	smoking
status,	gender	and	birth	weight)	adiponectin	showed	negative	and	visfatin	positive	correlations	with	ox-LDL.	In	the	model	estimated	separately	for	smokers	(adjusted	for	child
gender,	birth	weight	and	number	of	cigarettes/day)ox-LDL	explained	36%	of	adiponectin	and	35,	5%	of	visfatin	variance,	while	in	the	model	of	non-smokers	(adjusted	for	child
gender	and	birth	weight)	36,	8%	and	69,	4%	respectively.

Conclusion
Maternal	smoking	enhances	oxidative	status	and	depletes	antioxidant	potential	in	newborns.	Lower	level	of	adiponectin	and	higher	visfatin	concentration	seems	to	be	related
with	a	less	beneficial	oxidative	stress	profile	and	higher	level	of	lipid	peroxidation	in	neonates	exposed	and	non-exposed	in	utero	to	tobacco	smoke.
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