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The effects of smoking on maternal and cord plasma lipid and lipoprotein levels were measured in 20 smoker mothers 
and their newborns and compared to nonsmokers. Significantly higher levels of total cholesterol, low density lipoprotein 
cholesterol and very low density lipoprotein cholesterol and lower levels of high density lipoprotein cholesterol were found 
in smoker mothers and their newborns in comparison to nonsmokers. These results suggest that smoking does not effect 
only the lipids and lipoproteins of pregnants but also those of their fetutses. [Turk J Med Res 1993; 11 (4): 173-175] 
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Atherosclerotic heart disease is an important cause of 
morbidity and mortality in adults. There is some 
evidence that childhood levels of plasma lipids and 
lipoproteins are good predictors of levels in adulthood 
(1,2). Therefore, the pediatrician has to initiate screen­
ing of the high risk groups in early life. 

An association between smoking and plasma lipid 
and lipoprotein concentrations have been shown in 
several studies (3,4). Since lipids and lipoproteins play 
an important role in pathogenesis of ischemic heart 
disease, early detection of their elevated levels may 
have a role in the prevention of this common disorder. 
The purpose of this study was to analyze the correla­
tion between maternal smoking and cord lipid and 
lipoprotein levels. 

MATERIALS AND METHODS 
A total 40 healthy full-term newborns and their 
mothers were screened for plasma lipids and lip-
poproteins in the Ondokuz Mayıs University Hospital. 
The participants were divided into two groups. First 
group included 20 nonsmoker mothers and their new­
borns and the second 2 included 20 smoker mothers 
and their newborns. The nonsmoker mothers smoked 
neither before nor during pregnancy and the smoker 
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mothers smoked at least one cigarette per day during 
pregnancy. 

Blood samples were obtained immediately after 
delivery from the umbilical cord of the babies and 
peripheral veins of the mothers into test tubes contain­
ing 1 mg of EDTA per mililiter of blood. Total 
cholesterol (TC) and triglycerides (TG) were measured 
by enzyme colorimetric assay (Technicon RA-XT 
autoanalyzer). 

High density lipoprotein cholesterol (HDL-C) was 
measured in the supernatant of heparin manganese 
precipitation of other plasma lipoproteins. Low-density 
(LDL-C) and very low density (VLDL-C) lipoproteins 
were calculated according to the formula of Friedewald 
et al (5). The students t-test was employed for statisti­
cal analysis. 

RESULTS 
The caharacteristics of the mothers and newborns are 
shown in Table 1. In the group of newborns of smoker 
mothers, there are 8 females and 12 males. Their birth 
weiigts, gestational age and apgar score in one minute 
were 3668±776 g, 39±0.8 weeks, 8.8±0.8 respectively. 
In the group of newborns of nonsmoker mothers, there 
are 7 females and 13 males. Their birth weights, ges­
tational age and apgar score in one minute were 
3501 ±599 g, 40±1.2 weeks, 8.9±0.8 respectively. The 
differences between these values of two newborn 
groups were statistically not significant. 

The difference between the levels of TC, HDL-C, 
LDL-C, and VLDL-C in cord plasma between smoker 
and nonsmoker groups were statistically significant 
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Table 1. Some characteristics of the mothers and newborns 

Smoker Non-smoker 

M Parity mean 1.3*0.8 1.6*1.1 
O Gravidity mean 1.4*0.9 1.9*1.4 
T Age in years 27±6 26.5±5.7 
H Pregnancy weight 72±10 73.4±11 
E (kg) 
R 
S 

N 
E Female 8 7 
W Male 12 13 
B Birth weight (kg) 3668±776 3501±599 
O Gestation age 
R (week) 39±0,8 40*1.2 
N Apgar (1 minute) 8.8±0,8 8.9±0,8 
s 

Table 2. Plasma lipid and lipoprotein levels (mg/dl) in smoker and non-smoker groups. 

Parameters: TG TC HDL-C LDL-C VLDL-C 

S 
M 

Mothers 
n: 20 

348±128 295±481 46±123 174±363 73±63 

O 
K Newborns 62±35 891272 24±8.53 541123 13±41 

E 
R n: 20 

N 
O Mothers 297+90 265±581 56±113 129±453 79±43 

N 
297+90 265±581 56±113 

S n: 20 
M 
O 
K 

Newborns 
n: 20 

68±26 73±23* 32±6.93 30±i33 10+6.71 

E 
R 

1 P < 0,05 2 P < 0,02 3 P < 0,001 

(Table 2). These parameters were also different be­
tween the mothers. None of the mothers reported a 
family history of hyperlipidaemia or coronary heart dis­
ease. 

The levels of TC, LDL-C and VLDL-C were 
higher (p<0.02, p<0.001, p<0.05) and HDL-C were 
lower (p<0.001) in umbilical cord plasma in newborns 
of smoker mother than in newborns of nonsmoker 
mother. 

DISCUSSION 
Several studies have documented an association be­
tween cigarette smoking and altered plasma lipid and 
lipoprotein concentrations (3). Smoking has been found 

to be associated with significantly higher plasma con­
centration of TG, TC and VLDL-C as well as lower 
plasma concentration of HDL-C (4). 

Since nicotine crosses the placenta easily (6,7) it 
may affect the placenta and the fetus. Intrauterine 
growth retardation, increase in fetal heart rate, in­
crease in cardiac output and peripheral vasoconstric­
tion are some of the known effects of nicotine on the 
fetus (8). Some researchers have found a correlation 
between maternal and fetal cholesterol levels (9,10) 
but others showed no correlation (11,12). 

In addition to smoking, other problems such as 
maternal hypertension, prolonged labour, meconium -
stained amniotic fluid, a low Apgar score, fetal dis-
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tress, and postterm deliveries have been shown to be 
related to changes in levels of triglycerides and 
cholesterol in the cord blood (13-16). Chronic mater­
nal diseases such as diabetes mellitus may also in­
crease cholesterol concentration in cord plasma (17). 

Increased levels of lipids and lipoproteins may 
persist for years beyond the newborn period. Tsang et 
al, (18) Darmady et al, (19) and other authors have 
shown a positive correlation between cord fetal 
cholesterol and total cholesterol at 1 year of age. 
Lauer et al (1) showed a positive correlation between 
elevated levels of cholesterol during childhood and in 
adult life. They also showed that obesity oral con­
traceptive use, and cigarette smoking effect adult 
cholesterol levels and lipoprotein fractions. We plan to 
follow up the newborns for years to document the 
changes in plasma lipid and lipoprotein levels. 

In conclusion we speculate that smoking pregnat 
women not only increase the risk of ischemic heart 
diseases for themselves but also for their children. 

REFERENCES 
1. Lauer RM, Lee J, Clarke WR. Factors affecting the rela­

tionship between childhood and adult cholesterol level. The 
muscarine study. Pediatrics 1988; 82:309-18. 

2. Fonnebo V, Dahi LB, Moe PJ, Ingebretsen OC. Des VLDL-
LDL- Cholesterol in cord serum predict future level of lipop­
roteins? Acta PediatrScand 1991;80:780-5. 

3. Craig WY, Palomeki GE, Haddow JE. Cigarette smoking 
and serum lipid and lipoprotein levels : An analysis of pub­
lished data. Br Med J 1989; 298:784-88. 

4. Craig WY, Palomaki GE, Johnson AM, Haddow JE. Ciga­
rette smoking-associated changes in blood lipid and lipopro­
tein levels in the 8-to 19 year old age group: A meta analy­
sis. Pediatrics 1990; 85:155-8. 

5. Friedewald WT, Levy Rl, Frederickson DS. Estimation of the 
concentration of low density lipoprotein cholesterol in plas­
ma without use of the preparative ultracentriluge. Clin Chem 
1972; 18:499-502. 

6. Manning F, Walker D, Feyerabend C. The effect of nicotine 
of fetal breathing movement in conscious pregnat ewes. 
Obstet Gynecol 1978; 52:563. 

7. Suzuki K, Moriguchi T, Comas-Unitia AC, Muller-Heubach 
E, Morishima HO, Adamsons K. Placental trasfer and distri­
bution of nicotine in the pregnat rhesus monkey. Am J Obs­
tet Gynecol 1974; 119:253. 

8. Rosenfeld CR, Wesk J. Circulatory response to systemic 
infusion of norepinephrine in the pregnat ewe. Am J Obstet 
Gynecol 1977; 127:376. 

9. Nakai T, Tamai T, Yamada S et al. Plasma lipids and lipo­
proteins of Japanese adults and Umbilical cord blood. Artery 
1981; 9: 132-50. 

10. Tsand R, Glueck CJ, Evans G, Steiner PM. Cord blood 
hypertriglyceridemia. Am J Dis Child 1974; 127: 78. 

11. Goldstein Jl, Albers JJ, Schrott HG, Hassard WR, Bierman 
EL, Motulsky AG. Plama lipid levels and coronary heart di­
sease in adult relatives of newborns with normal and eleva­
ted cord blood lipids. Am J Hum Genet 1974; 26: 727-35. 

12. Ibeziako PA, Jeyakuma LH, Ette SI. Cholesterol and phos­
pholipid levels in Nigerian mothers and newborns. J Trap 
Pediatr 1982; 28:135-8. 

13. Anderson GE, Fris-Hansen B. Neonatal hypertriglyceride­
mia. A new index of antepartum intrapartum fetal stress. 
Acta paediatr Scand 1976; 65: 369-74. 

14. Cress HR, Shaher RM, Laffin R, Karpowics K. Cord blood 
hyperlipoproteinemia and perinatal stress. Pediatr Res 
1977; 11: 19-22. 

15. Ose L, Iden A, Bakke T, Aarskog DT. Neotanal screening 
for hyperlipidemia. Postgrad Med J. 1975; 51: supp 8:88. 

16. Potter JM. Perinatal plasma lipid concentrations. Aust NZ J 
Med 1977;7:155. 

17. Mortimer JG. Cord blood lipids of normal infants and infants 
to diabetic mothers. Arch Dis Child 1964;39:342. 

18. Tsang RC, Glueck CJ, Fallat RW, Mellies M. Neonatal fami­
lial hypercholesterolemia. Am J Dis Child 1975; 129:83-91. 

19. Darmady JM, Fosbrooke AS, Uoyd JK. Prospective study of 
serum cholesterol levels during first year of life; Br Med J 
1972; 2:685-8. 

Sigara içinlerde kord plazmasında lipidler ve 
lipoproteinler 

Sigara içen 20 annede ve yeni doğan çocuklarında 
maternal ve kord plazma lipid ve lipoprotein dü­
zeylerine sigaranın etkisi araştırıldı ve sigara iç-
meyenlerinki ile karşılaştırıldı. Sigara içen anne­
lerde ve çocuklarında İçmeyenlere göre önemli de­
recede yüksek total kolesterol, düşük dansite /li­
poprotein kolesterol ve çok düşük dansite koleste­
rol ile biraz düşük yüksek dansite lipoprotein ko­
lesterol bulundu. Bu sonuçlar sigara içmenin yal­
nız hamilelerde değil, fetüslerde de lipidleri ve lipo-
proteinleri etkilediğini gösterir. [Turk J Med Res 
1993; 11(4): 173-175] 
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