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Özet: Diyabetik olmayan gebelerde maternal lipid
seviyelerinin fetal a¤›rl›k üzerine etkisi
Amaç: Diyabetik olmayan gebelerde maternal lipid seviyelerinin
fetal do¤um a¤›rl›¤› üzerine olan etkilerinin de¤erlendirilmesi.

Yöntem: Çal›flmaya hastanemiz gebe poliklini¤ine baflvuran ve 50
g glukoz tarama testi sonuçlar› 135 mg/dL alt›nda olan 120 hasta
dâhil edilerek, 25-35. haftalar aras›nda açl›k kan›nda total koles-
terol (TK), trigliserit (TG), yüksek dansiteli lipoprotein (HDL),
düflük dansiteli lipoprotein (LDL) düzeyleri ölçüldü. Hastalar
TG de¤erleri 250 mg/dL eflik de¤er al›narak iki gruba ayr›ld›
(Grup I: TG<250,  Grup II:≥250). Her iki grup yafl, fetal do¤um
a¤›rl›¤›, glukoz tarama ve do¤um haftalar› aç›s›ndan karfl›laflt›r›l-
d›. 

Bulgular: Hastalar›n yafl ortalamas› 27.65±5.40, ortalama VK‹
28.29±4.24 ve ortalama lipid ölçüm haftas› 32.18±3.03 bulundu. Or-
talama do¤um haftas› ve do¤um a¤›rl›¤› s›ras›yla 38.53±2.11 ve
3295.75±564.58 gram idi. Ortalama glukoz tarama, TK, TG, HDL
ve LDL de¤erleri s›ras›yla 99.32±19.49 mg/dL, 243.01± 44.24
mg/dL, 255.28±90.27 mg/dL, 68.44±18.52 mg/dL ve 123.21±37.11
mg/dL saptand›. Her iki grubun (Grup I ve Grup II) yafl ortalamas›
s›ras›yla 27.8±5.3 ve  27.5±5.4, ortalama fetal do¤um a¤›rl›¤› 3343.5±
451.1 ve 3241.0±671.4, ortalama glukoz tarama de¤erleri 100.1±19.2
mg/dL ve 98.3±19.8 mg/dL, ortalama do¤um haftas› 38.4±1.6 ve
38.6±2.5 idi. Her iki grup aras›nda yafl, fetal do¤um a¤›rl›¤›, glukoz
tarama ve do¤um haftalar› aç›s›ndan istatistiksel olarak anlaml› fark
saptanmad›. Ayr›ca TG düzeyleri ile fetal a¤›rl›k aras›nda korelasyon
saptanmad›.

Sonuç: Çal›flmam›za göre diyabetik olmayan gebelerde lipid para-
metreleri ile fetal do¤um a¤›rl›klar› aras›nda bir iliflki bulunmam›fl-
t›r.
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Abstract

Objective: It is aimed to evaluate the impacts of maternal lipid lev-
els of non-diabetic pregnant women on fetal birth weight.

Methods: A total of 120 patients who admitted to our maternity ward
of our hospital and had 50 g glucose screening test results lower than
135 mg/dL were included to our study and the levels of total choles-
terol (TC), triglyceride (TG), high density lipoprotein (HDL) and
low density lipoprotein (LDL) were measured in their fasting blood
between 25 and 35 weeks of gestation. The patients were separated
into two groups by taking 250 mg/dL of TG value as threshold
(Group I: TG<250, Group II: ≥250). Both groups were compared in
terms of age, fetal birth weight, glucose screening, and delivery weeks. 

Results: It was found that the mean age of patients was 27.65±5.40,
mean BMI was 28.29±4.24, and mean lipid measurement week was
28.29±4.24. The mean delivery week and birth weight were 38.53± 2.11
and 3295.75±564.58 g, respectively. Mean glucose screening, and the
values of TC, TG, HDL and LDL were found as 99.32±19.49 mg/dL,
243.01±44.24 mg/dL, 255.28±90.27 mg/dL, 68.44±18.52 mg/dL and
123.21±37.11 mg/dL, respectively. The mean ages of both groups
(Group I and Group II) were 27.8±5.3 and 27.5±5.4, the mean fetal
birth weights were 3343.5±451.1 and 3241.0±671.4, the mean glucose
screening values were 100.1±19.2 mg/dL and 98.3±19.8 mg/dL, and the
mean delivery weeks were 38.4±1.6 and 38.6±2.5, respectively. There
was statistically no significant difference between both groups in terms
of age, fetal birth weight, glucose screening values and delivery weeks.
There was also no correlation between TG levels and fetal weight.

Conclusion: According to our study, no relationship was found
between fetal birth weights and lipid parameters of non-diabetic
pregnant women.
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Introduction
Many changes occur during pregnancy in physiological
and biochemical aspects. Prominent changes are also
observed in maternal lipid metabolism.[1,2] It is consid-
ered that maternal lipid levels increase until second
trimester and even third trimester and this increase is
very significant for fetal development and lactation.[3]

Hypertriglyceridemia is a characteristic feature of
pregnancy.[4] These changes are in favor of fetus and
necessary for fetal development. Every substance or hor-
mone that can pass beyond the placenta may affect fetus.
The most typical example is the macrosomia observed in
the fetuses of pregestational or gestational diabetic
mothers. As explained by Pederson for the first time,
macrosomia appears when hyperglycemia of mother
causes hyperinsulinemia, and consequently causing
hyperglycemia and hyperinsulinemia in fetus.[5] In vari-
ous studies, it has been reported that there is a relation-
ship between blood glucose levels and fetal weight and
fetal adipose tissue in diabetic pregnant women.[6-8]

Although there is very good glycemic control in diabet-
ic pregnant women, there is still risk for macrosomia.
Fetal growth is also affected by factors such as maternal
lipids as in addition to glucose. In some studies, a rela-
tionship between blood glucose level and maternal
triglyceride levels in non-diabetic pregnant women is
reported.[9-12] There is a close relationship between
maternal nutrition and fetal growth and development. It
is reported that fetuses which are older according to
their gestational ages are under risk in terms of some
diseases both during birth and their postnatal life.

In this study, we investigated the impacts of maternal
lipid levels of non-diabetic pregnant women, measured
between 25 and 35 weeks of gestation, on fetal weight
and neonatal outcomes.

Methods
The study was conducted on 120 non-diabetic patients
at Clinics of Obstetrics and Gynecology, Tepecik
Training and Research Hospital. The approval was
obtained from the ethics committee of the hospital for
the study which was performed prospectively. The
exclusion criteria of the study were the diabetes in the
medical history, positive screening for gestational dia-
betes in previous pregnancy, hypertension and lipid
metabolism disease, thyroid disease and rheumatic
associated disease history which may cause intrauterine

growth retardation, and the patients who did not have
such conditions were included to the study. For gesta-
tional diabetes, 50 g glucose screening was carried out
between 24 and 28 weeks of gestation; those below 135
mg/dL were considered as negative for this screen-
ing.[13] Fasting maternal lipid levels, total cholesterol
(TC), triglyceride (TG), high density lipoprotein
(HDL) and low density lipoprotein (LDL) of the
patients at between 25 and 35 weeks of gestation were
recorded. Also, by measuring heights and weights,
body mass index (BMI) was calculated. Routine gesta-
tional follow-ups of patients were carried out. The ges-
tational ages of the patients were confirmed by the
dates of their last menstrual periods and the ultra-
sonography of first three months. Delivery weeks,
delivery types, fetal gender, fetal weights and newborn
data of all patients were recorded.

In the study performed by Kitajima et al., hyperlipi-
demia was defined as the values above 75% of each
lipid concentration and the values above 259 mg/dL
for triglyceride.[14] In our study, we separated patients
into two groups according to their TG values. Those
with triglyceride values below 250 mg/dL were in
Group I (n=64) and those with triglyceride values
above 250 mg/dL were in Group II (n=56). These two
groups were compared in terms of age, fetal birth
weight, glucose screening and delivery weeks.

The patients were also separated into two groups in
terms of BMI values as being below and above 25
kg/m2. Accordingly, those with BMI value below 25
were included into the Group A (n=29) and those
above 25 were included into the Group B (n=91). Both
groups were compared in terms of lipid parameters,
birth weights, and glucose screening values.

The data obtained was analyzed by SPSS 16.0
(SPSS Inc., Chicago, IL, USA). Group comparisons
were done by student t test and chi-square test. p<0.05
was considered statistically significant. 

Results
Mean age of the patients was 27.65±5.40. Mean delivery
week was 38.53±2.11, and mean birth weight was
3295.75±564.58 g. While mean lipid screening week was
32.18±3.03, mean lipid values for TC, TG, HDL and
LDL were 243.01±44.24, 255.28±90.27, 68.44±18.52
and 123,21±37.11 mg/dL, respectively. Mean BMI value
of the patients calculated during the examination was
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28.29±4.24 kg/m2 and mean value of 50 g glucose screen-
ing was 99.32±19.49 g/dL (Table 1). In terms of fetal
gender, 65 (54.16%) of fetuses were female, and 55
(45.83%) of them were male. For delivery types, 55%
(66/120) of the patients had normal delivery while 45%
(54/120) of them had cesarean delivery. Hypospadias
anomaly was detected in two cases. Eight cases required
respiration support due to the diagnosis of respiratory
distress syndrome. Babies born at or above 4000 g were
considered as macrosomic, and macrosomic baby rate
was found as 10.83% (13/120).[15]

When Group I and Group II were compared in
terms of age, fetal birth weight, glucose screening and
birth weeks, statistically no significant difference was
detected between two groups (Table 2). Also, no corre-
lation was found between TG levels and fetal weight
(p=0.881, r=-0.014).

There was statistically significant difference between
Groups A and B in terms of HDL values (p=0.02).
Accordingly, HDL values were lower in the group with
higher BMI values. TG values were also higher in the

group with higher BMI values (p=0.031). No difference
was found when both groups were compared in terms of
TC, LDL, fetal birth weight, glucose screening and
delivery week (Table 3).

Discussion
It has been reported that there is an increase in obesity
prevalence during pregnancy in recent years.[15] Fetal
birth weight is affected by various factors such as preges-
tational BMI value of mother, weight gained during
pregnancy, pregnancy duration and male fetal gender.
Change in fetal weight is closely associated with the
amount of neonatal adipose tissue. Fetal growth retarda-
tions are also probably affected by the changes in mater-
nal and fetal lipid metabolism. According to our study,
no relationship was detected between maternal fasting
lipid levels and fetal changes. The patients were grouped
according to BMI category and compared. Patients with
normal and low weights were in a group while over-
weight and obese patients were in the other group.
When both groups were compared, HDL values were
found to be lower in the group with higher BMI values
(p=0.02). It is an expected result that cardioprotective
HDL values decrease as weight increases. Also, TG val-
ues were found to be higher in the group with high BMI
values (p=0.031). Maternal hypertriglyceridemia is an
expected result usually at the last trimester of pregnan-
cy.[4] Triglyceride cannot reach fetus by passing beyond
the placenta directly. Lipoprotein receptors in the pla-
centa, proteins binding free fat acid and lipase activities
and maternal free fat acids passes to fetus.[3,16,17]

Maternal weight has a critical role for determining
fetal weight. Even though the reason is unclear, it is
thought that genetic factors shared between mother and

Table 1. Demographic and laboratory parameters of the patients.

Mean±SD Min.-Max.

Age (year) 27.65±5.40 17-42

Examination week 32.18±3.03 25-35

TC (mg/dL) 243.01±44.24 160-393

TG (mg/dL) 255.28±90.27 82-753

HDL (mg/dL) 68.44±18.52 32-146

LDL (mg/dL) 123.21±37.11 30-274

Fetal weight (g) 3295.75±564.58 550-4620

Glucose screening (mg/dL) 99.32±19.49 60-137

Delivery week 38.53±2.11 24-41

Body mass index 28.29±4.24 20.8-42.1

Table 2. Comparison of the groups according to triglyceride levels
(Group I: TG<250, Group II: TG≥250).

Mean±SD p value

Group I Group II
(n=64) (n=56)

Age 27.8±5.3 27.5±5.4 0.777

Fetal weight (g) 3343.5±451.1 3241.0±671.4 0.323

Glucose screening (mg/dL) 100.1±19.2 98.3±19.8 0.626

Delivery week 38.4±1.6 38.6±2.5 0.538

Table 3. Comparison of the groups according to body mass index.

Mean±SD p value

Group A   Group B  
(n=29) (n=91)

TC (mg/dL) 247.32±36.91 241.64±46.44 0.556

TG (mg/dL) 223.36±88.63 265.44±88.8 0.031

HDL (mg/dL) 77.54±23.63 65.55±15.65 0.020

LDL (mg/dL) 124.86±23.85 122.68±39.51 0.788

Fetal weight (g) 3163.10±505.89 3338.02±578.24 0.147

Glucose screening (mg/dL) 97.03±17.26 100.05±20.18 0.470

Delivery week 38.07±1.73 38.68±2.20 0.175
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fetus are effective. Just glucose control is not sufficient to
stop fetal growth ongoing especially in obese women. It
was shown by Langer et al. that initiating insulin treat-
ment as well prevents fetal macrosomia due to antilipoly-
tic effect of insulin.[18] Therefore, decrease in maternal
free fat acids and TG levels causes fetal adipose tissues to
reduce. According to the study of Knop and Kitajima,
TG levels are effective in determining macrosomia free
of BMI.[11,14] In our study, although it is found that TG
levels are higher in the group with high BMI, no differ-
ence was found among fetal weights. In the study per-
formed by Kitajima et al., they found that maternal fast-
ing TG levels in non-diabetic patients who were positive
for glucose screening between 24 and 32 weeks of gesta-
tion but negative for oral glucose tolerance test were cor-
related with fetal birth weight at term independent from
glucose and obesity, and therefore maternal TG levels
measured in mid-gestational period are the independent
indicators for detecting macrosomia. In the study carried
out by Son et al., it was emphasized that maternal fasting
TG levels in patients with gestational diabetes can deter-
mine the possibility to deliver large baby independent
from weight gained during pregnancy, BMI, age and
parity.[19] In our study, no difference was found between
fasting maternal TG levels between 25 and 35 weeks of
gestation and fetal birth weight, delivery week and glu-
cose screening values. This result makes us to think that
other factors in addition to maternal glucose and lipid
parameters may also be effective on determining fetal
birth weight. Since lipid levels are not checked in fetal
cord blood, it is not possible to interpret the relationship
with maternal lipid levels. In the studies performed, it
has been found that there is correlation between lipid
levels in fetal cord blood and maternal lipid levels.
Lipoprotein lipase (LPL) is significant in lipid metabo-
lism. It is found in capillary endothelium of extra hepat-
ic tissues, and they have a role in hydrolysis of triglyc-
eride-rich lipids (VLDL and chylomicron) into free fat
acid and glycerol. It is though that lipoprotein lipase is
effective on the development of fetal adipose tissue and
fetal weight. In fetuses with low weight according to
their week of gestation, triglyceride levels are high asso-
ciated with low levels of LPL. Insufficient use of triglyc-
eride in peripheral tissue also causes decrease in fetal adi-
pose tissue and low birth weight. Placental LPL is signif-
icant for passing maternal lipids to the fetus in terms of
creating fetal adipose tissue substrate.

According to the study of Hyperglycaemia and
Adverse Pregnancy Outcome (HAPO), there is a close

relationship between BMI and poor obstetric outcomes.
Additionally, the risk for delivering macrosomic fetus
increases in patients who have high BMI before preg-
nancy.[10] Birth traumas, shoulder dystocia and cesarean
delivery rates increase in macrosomic fetuses. Also, it has
been found that nutritional environment that such
babies are exposed in intrauterine life also has a deter-
mining role for the postnatal life. It is reported that they
are under risk especially in terms of obesity, cardiovas-
cular diseases and type-II diabetes. In the determination
of fetal macrosomia, studies on enzymes and hormones
creating and arranging fetal adipose tissue as well as
maternal glucose and lipid parameters are also required.

Conclusion
As a conclusion, no relationship was found in our study
between fetal birth weights and maternal lipid levels of
non-diabetic pregnant women. TG levels were found to
be higher in those who have high BMI values, and HDL
values were found to be lower.

Conflicts of Interest: No conflicts declared. 
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