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ABSTRACTABSTRACTABSTRACTABSTRACT  
Pregnant women develop physiological alterations that can be evaluated in the laboratory. This study 
investigated changes in lipid parameters during the three trimesters of pregnancy. Sixty pregnant women 
(aged 20-35years) and 60 non-pregnant women of the same age range (controls) were assessed. Blood samples 
were collected from both groups and assayed for total cholesterol (TC), low density lipoprotein (LDL), high 
density lipoprotein (HDL) and triglycerides (TG). Changes in maternal lipid panel during pregnancy differ 
with trimester. In the first trimester, there were increases in the concentrations of TC (11%), LDL (44.6%) 
and TG (14.3%) while HDL decreased by 45.5%. During the second trimester, all the lipid parameters 
decreased in concentration, TC by 22%, TG by 8.3%, HDL by 45% expect LDL that increased marginally by 
7.3%. In the third trimester, LDL increased more in concentration (46.9%), TC returned to baseline while 
HDL and TG decreased more than in the second trimester by 60% and 14.6% respectively. These results are 
statistically significant (P<0.05). It is therefore imperative to include a lipid panel as part of periodic ante-
natal care. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION 
A lipid panel is a profile measurement of the various lipids present in the blood and most 
often used to assess the risk of heart disease. There are two common concerns about lipids 
in the diet. One is their high caloric value which may lead to undesired weight gain. The 
other is their association with high total cholesterol levels which constitute a risk factor to 
cardiovascular disease (Mensink et al., 2011; Dubois et al., 2014). The amount of saturated 
fat in the diet correlates strongly with cholesterol levels. Saturated fats are generally solid 
at room temperature. Fat from animals (e.g. butter and lard) is almost always saturated. 
Also some oils from plants (e.g. palm oil, coconut oil) are saturated. Limiting the intake of 
fat and oil in the diet, especially saturated fats, keeps cholesterol levels low and thus lower 
the risk of heart disease (Mayo, 2013; Jensen et al., 2011). More than 200 million women 
become pregnant every year and in most cases the outcome of labour is successful. Because 
of the hormonal status changes during pregnancy, various adaptive mechanisms are 
initiated due to sex hormones. Among them is the alteration of the energetic metabolism to 
lipid metabolism (Merabishvili et al., 2014). Pregnancy develops in trimesters. The 
trimester is of three stages; the first, second and third month are the first trimester. The 
fourth, fifth and sixth are the second trimester while the seventh, eighth and ninth months 
constitute the third trimester (Potter, 2012; Nuller, 2013). Lipid panel or profile is a panel of 
blood investigations that serves as an initial broad medical screening tool for abnormalities 
in lipids. A lipid panel typically includes total cholesterol (TC), low density lipoprotein 
(LDL), high density lipoprotein (HDL), triglycerides (TG) and very low density lipoprotein 
(VLDL). The results of these tests can identity certain genetic diseases and can determine 
approximate risks for cardiovascular diseases, certain forms of pancreatitis and other 
diseases (Ness et al., 2014). 
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RationaleRationaleRationaleRationale                    
A lipid panel contains information about several different kinds of lipids that normally 
circulate in the blood. Values are numerical but in order to simplify explanation, ranges of 
numerical values are often placed into categories such as ‘low risk’ or ‘high risk’.  During 
pregnancy maternal metabolism must satisfy the demands of the developing foetus in 
addition to the energy requirements of the mother. Early pregnancy is considered the 
anabolic phase. In contrast, late pregnancy is referred to as the catabolic phase. These 
metabolic changes allow the metabolism of the gravid female to store energy in early 
pregnancy to meet the energy requirements of late gestation (Stock et al., 2013). Thus, it is 
the aim of this study to undertake a lipid panel analyses during the three trimesters of 
pregnancy. 
 

METHODOLOGYMETHODOLOGYMETHODOLOGYMETHODOLOGY 
Fasting blood samples were collected from sixty pregnant women and sixty non-pregnant 
women in the age range of 20-35 years. The samples were allowed to clot, centrifuged at 3000 
revolutions per minute for 10 minutes and serum samples separated into labeled plain tubes. 
All the samples were analyzed within 24hours after collection for total cholesterol (TC), 
low density lipoprotein(LDL), high density lipoprotein(HDL) and triglycerides(TG) using 
Randox kits(United kingdom) and measured with Uv/Vis spectrophotometer (Model EL-
313, USA).  
 

RESULTSRESULTSRESULTSRESULTS    
TableTableTableTable1111:  Mean Values for:  Mean Values for:  Mean Values for:  Mean Values for    Controls andControls andControls andControls and    Pregnant WomenPregnant WomenPregnant WomenPregnant Women    

                        TG                       TC                    LDL                              HDL  
                      (mmol/L)               (mmol/L)           (mmol/L)                    (mmol/L) 

 
Controls      10.85 ± 5.45          3.5±0.67         1.68±0.28                    1.78±49  
                       (5.4-16.3)             (2.83-4.17)       (1.4-1.96)                     (1.29-2.27) 
 
Pregnant          11.75±4.55           3.1±1.1            2.1±1.05                       0.97±0.32 
Women            (7.2-16.3)            (2.0- 4.2)          (1.05-15)                     (0.65-1.29) 

    
Table2:Table2:Table2:Table2:    Mean Mean Mean Mean Values Values Values Values forforforfor    first, first, first, first, Second Second Second Second and and and and Third Trimesters Third Trimesters Third Trimesters Third Trimesters of of of of PregnancyPregnancyPregnancyPregnancy....        

                          TG                          TC                    LDL                            HDL  
                         (mmol/L)               (mmol/L)            (mmol/L)                    (mmol/L) 

            
Controls       10.85 ± 5.45        3.5±0.67                1.68±0.28                  1.78±49 
                         (5.4-16.3)          ( 2.83-4.17)              (1.4-1.96)                  (1.29-2.27) 
 
First Trimester  12.67±3.63        4.0±0.22               3.0±0.10                   0.97±0.32 
                                (9.04-16.3)         (3.78-4.22)             (29-3.1)                   (0.65-1.29) 
 
Second Trimester   11.75±0.78         2.8±0.78                1.80±0.78          0.97±0.49 
                                (7.2-16.3)           (2.02-3.58)             (1.02-2.58)              (0.48-1.46) 
 
 Third Trimester   9.25±2.05         3.6±0.27                 3.15±0.49             0.71±0.02  
                                   (7.2-11.3)         (3.33- 3.87)             (2.66-3.64)               (0.69-0.73) 
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DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION  
This study was designed to investigate lipid panel in pregnant women. Lipid panel is 
commonly ordered as part of physical examination along with other panels such as the 
complete blood count and basic metabolic panel. The alterations of serum lipid indices are 
associated with gestational age (Stoke and Metcalt, 2013). Cholesterol is an organic 
molecule, a sterol or modified steroid and the most publicized lipid. It is biosynthesized by 
all animal cells because it is an essential structural component of animal cell membranes 
that is required to maintain both membrane structural integrity and fluidity (Razin et al., 
2012). Cholesterol level was increased in the first trimester (11%), decreased in the second 
trimester (22%) and returned to baseline in the third trimester. Within cells, cholesterol is 
the precursor molecule in several biochemical pathways. In the liver, cholesterol converts to 
bile which contains bile salts that solublize fats in the digestive tract and aid in the 
intestinal absorption of fat molecules and soluble vitamins A, D, E and K. cholesterol is 
also a precursor of sex hormones, progesterone, oestrogen, testosterone and their derivatives 
(Ohvo et al., 2011). High density lipoprotein (HDL) is one of the major group of lipoproteins 
which are complex particles comprised of multiple proteins which transport all fat molecules 
(lipids) around the body within the water outside cells (Oliver, 2011).  
 
HDL helps to remove excess cholesterol deposit from the arterial lining. Its concentration 
decreased in the first trimester (46%), second semester (45%) and the third trimester (60%). 
Low density lipoprotein (LDL) is the unhealthy cholesterol everyone tries to avoid.  
Cholesterol is necessary for optimal body functioning but there must be a balance between 
healthy and unhealthy cholesterol (Aluarez et al., 2013). While HDL levels decreased in the 
three trimesters of pregnancy, LDL levels increased in all the trimesters. LDL 
concentration increased in the first semester (45%), second semester (7.3%) and third 
trimester (47%). HDL helps to keep LDL under control by carrying it along to the 
cholesterol processing center where it is transformed for overall cell stability but high levels 
of LDL makes it difficult for HDL to keep it under control. Triglyceride (triacylglycerol) is 
an ester derived from glycerol and fatty acids. It enables the bidirectional transference of 
adipose fat and blood glucose from the liver. Triglycerides are another type of fat used to 
store excess energy from the diet (Nelson et al., 2014). In this study, the triglyceride 
concentration increased in the first trimester (14.3%) but decreased in the second trimester 
(8.3%) and the third trimester (14.6%). Elevated triglyceride levels are caused by over weight 
and obesity, physical inactivity, cigarette smoking, excess alcohol consumption and diet 
high in carbohydrates (Ghio et al., 2013; Jeremy et al., 2012).  Two mechanisms specific for 
pregnancy seem to be responsible for the observed changes. First, elevated oestrogen levels 
during gestation result in an increased hepatic synthesis of triglyceride rich very low density 
lipoprotein (Julius et al., 2012). Secondly, removal of lipoprotein triglyceride is reduced due 
to low activities of lipoprotein lipase and hepatic triglyceride lipase especially in the first 
trimester (knopp et al., 2013). Changes in maternal lipid panel during pregnancy differ with 
trimester. This pattern of result is due to the fact that during early pregnancy, there is an 
increase in body fat accumulation associated with hyperphagia and increased lipogenesis, 
but during late pregnancy, there is an accelerated break down of fact deposits which play a 
key role in fetal development. Lipid panel assessment is strongly recommended to be 
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included in the monitoring investigations during pregnancy in order to institute prompt and 
adequate management strategies to prevent deleterious effect of hyperlipidemia. Pregnant 
women should minimize the intake of trans fat food which may lead to increase in heart 
disease, cardiovascular risk, obesity, depression and hypertension. 
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