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ABSTRACT 

BACKGROUND 

Preeclampsia is more prevalent in the first pregnancy and is associated with very high maternal and foetal morbidity and 

mortality. Although, the exact cause of preeclampsia is still unknown, the basic pathology lies in the endothelial cell dysfunction 

and intense vasospasm. Dyslipidaemia is believed to play a key role in altering the microenvironment around endothelium. 

So, the objective is to study the serum lipid levels in healthy non-pregnant women, normal pregnancy and in preeclampsia. 

 

MATERIALS AND METHODS 

Fasting serum lipid levels were estimated in 40 healthy non-pregnant women (Group-1), 40 normotensive primigravida (Group-2) 

and in 40 preeclamptic primigravida in their third trimester (Group-3). Serum lipid levels were estimated using fully automated 

analyser. Data was analysed using SPSS Version 18 software. P value < 0.05 was considered as statistically significant. 
 

RESULTS 

Compared with normal pregnancy, in preeclampsia, the level of serum total cholesterol, triglycerides, VLDL and LDL were 

significantly increased and HDL was decreased significantly. In normal pregnant women, serum total cholesterol, triglycerides, 

HDL, VLDL and LDL levels were significantly high compared to healthy non-pregnant women. 
 

CONCLUSION 

Dyslipidaemia in pregnancy may be associated with increased risk of developing preeclampsia. Screening of the above parameters 

may help in developing strategies for prevention and better management of preeclampsia. 
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BACKGROUND 

Preeclampsia affects about 0.4% to 2.8% of all pregnancies in 

developed countries. The most serious outcomes occur in 

developing countries. It is associated with proteinuria, 

pathological oedema, coagulation abnormalities and reduced 

uteroplacental blood flow and intrauterine growth 

retardation.(1) Endothelial cell dysfunction is the most 

important event in the pathogenesis of preeclampsia and 

lipids have a role on this event. Modification in lipid 

metabolism during pregnancy may be one of the causes for 

preeclampsia. Lipid peroxidase and cytokines increase 

secondary to an increase in the levels of plasma lipids. 

Disturbance of endothelial cells results in vasoconstriction 

throughout the body.(2),(3) In this context it is postulated that 

estimation of serum lipid levels is important in pregnancy, so 

that it can be used as an effective screening test for diagnosis 

of preeclampsia. 
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Objective 

To study the serum total cholesterol, triglycerides, HDL, VLDL 

and LDL levels in healthy non-pregnant women, normal 

pregnancy and in preeclampsia. 

 

MATERIALS AND METHODS 

Study Design 

Present study was a cross-sectional comparative study 

conducted for a period of 1 year from July 2015 to June 2016 

in obstetric OPD and antenatal wards of Institute of Maternal 

and Child Health, Government Medical College, Kozhikode. 

The study was approved by Institutional Ethics Committee. 

 

Study Group 

Three study groups were selected according to inclusion and 

exclusion criteria. Statistical sample size was taken as 40 

subjects in each group. Sample size was taken as convenience, 

since the duration of the study was few months. The patients 

were selected by convenience and the sample size estimation 

was also done at convenience. 

 

Inclusion Criteria 

Study Group 1 

Healthy non-pregnant women in the age group of 18 - 30 

years. 
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Study Group 2 

Normotensive age matched primigravida with gestational age 

between 34 - 40 weeks. 

 

Study Group 3 

Preeclamptic age matched primigravida with gestational age 

between 34 - 40 weeks with blood pressure ≥ 140/90 mmHg 

in more than two occasions and proteinuria of at least 1+ in 

dipstick testing. 

 

Exclusion Criteria 

Any history of chronic hypertension, diabetes, kidney disease, 

liver disease, coagulation disorders or multiple pregnancies. 

Prior informed consent was taken from all. A detailed history 

was taken from all subjects that include age, gravida, parity 

and history of hypertension, dyslipidaemia, cardiac illness, 

renal disease, hepatic dysfunction or any other acute or 

chronic illness. Details of drug intake was also noted. Blood 

pressure recording along with a detailed physical 

examination was done. Urine protein was detected using 

dipstick method. 

 

Statistical Analysis 

The present study was designed as a comparative study and 

statistical analysis has been done to determine the 

differences between 3 groups. Data was analysed using 

Statistical Package for Social Sciences [SPSS] version 18. 

Results were expressed as Mean + SD. Mean differences 

between the groups were analysed using ANOVA. The p-value 

of < 0.05 was taken as the level of significance. 

From the above three groups of subjects under aseptic 

precautions, blood was collected by venous puncture using 

disposable syringes and needles. Samples for lipid profile 

were obtained after 8 to 12 hours fasting. 2 mL of blood was 

drawn. Serum lipid profile was estimated using fully 

automated analyser- Clinical chemistry analyser- XL-300 

(ERBA-TRANSASIA). 

 

RESULTS 
 

 
 

Figure 1. Comparison of Serum Total Cholesterol Levels 

(mg/dL), p= 0.000 (Highly Significant) 

 
 

Figure 2. Comparison of Serum Triglyceride Levels 

(mg/dL), p= 0.000 (Highly Significant) 

 

 

 
 

Figure 3. Comparison of Serum HDL - Cholesterol Levels 

(mg/dL), p= 0.000 (Highly Significant) 

 

 

 
 

Figure 4. Comparison of Serum VLDL - Cholesterol Levels 

(mg/dL), p= 0.000 (Highly Significant) 
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Figure 5. Comparison of Serum LDL - Cholesterol Levels 

(mg/dL), p= 0.000 (Highly Significant) 
 

*The mean serum LDL-cholesterol level is increased in 

normal pregnancy when compared to healthy non-pregnant 

women. But the increase is not statistically significant as 

p=1.00. When compared to normal pregnancy, the LDL-C 

level is significantly increased in preeclampsia with p-

value=0.000. 

 

DISCUSSION 

The serum total cholesterol values were significantly higher 

in normal pregnant group when compared to healthy young 

women. Preeclampsia group showed the maximum values 

when compared to other two groups. The differences among 

the groups were statistically significant. It is known that a 

high concentration of oestrogen and progesterone occurs as 

normal pregnancy advances and is highest in third 

trimester.(4) Desoye et al stated that the hepatic effects of 

estradiol and progesterone in normal pregnancy may also be 

responsible for these changes.(5),(6) The mechanisms 

responsible for increased cholesterol include increased 

lipolytic and decreased lipoprotein lipase activities in adipose 

tissue.(7) In normal pregnancies lipolysis increases, but in 

preeclamptic patients this increase is significantly higher.(8) 

Hypercholesterolaemia observed may result in excessive lipid 

peroxidation and generation of free radicals. There is also 

increased oxygen demand to meet the bodily functions in 

pregnancy, which can also act as a contributory factor for the 

oxidative stress that results in the formation of free radicals. 

Thus, hypercholesterolaemia may promote oxidative stress, 

leading to endothelial cell dysfunction in preeclampsia.(9) 

The most marked change observed in the serum lipid 

profile was hypertriglyceridaemia. Levels were two-to-three 

folds higher in the third trimester of normal pregnancy 

compared with the levels of non-pregnant women. Significant 

modulators of lipoproteins during pregnancy include 

oestrogen, lipoprotein lipase and insulin.(10) The principle 

modulator of this hypertriglyceridaemia is oestrogen. Normal 

pregnancy is associated with hyperoestrogenaemia.(11) 

Oestrogen inhibits hepatic lipid oxidation. This may cause 

increased delivery of free fatty acids for biosynthesis of 

endogenous triglycerides in liver.(12) Lowering of lipoprotein 

lipase in normal pregnancy may be another reason for 

increase in serum TG levels.(13) Insulin resistance and 

hyperinsulinaemia found in pregnancy may also be 

responsible for the hypertriglyceridaemia in normal 

pregnancy.(14) 

Increase in the level of triglycerides in preeclampsia is 

probably not associated with hyperoestrogenaemia. The 

levels of oestrogen were found to decrease in preeclampsia. 

The increase in level of triglycerides in preeclampsia is 

probably as a consequence of competition between 

chylomicron and VLDL cholesterol for the enzyme lipoprotein 

lipase. Classically, chylomicron clearance occurs in two 

sequential steps: (a) Triglyceride hydrolysis by the 

lipoprotein lipase, (b) Uptake of the chylomicron remnants by 

the liver. Delay in the second step leads to accumulation of 

remnants in plasma. This is responsible for the atherogenic 

risk of hypertriglyceridaemia.(15) Elevation in triglyceride 

levels in preeclampsia is likely to be deposited in predisposed 

vessels, such as uterine spiral arteries and contributes to the 

endothelial cell dysfunction directly. Indirectly, through the 

generation of small dense low-density lipoprotein cholesterol 

also can cause endothelial dysfunction.(16) 

The mean level of HDL in normal pregnant women was 

significantly higher than in healthy young women. The mean 

value was significantly decreased in preeclampsia. Oestrogen 

may be responsible for the induction of HDL.(17) The increase 

in HDL in normotensive pregnant women can be explained by 

hyperoestrogenaemia.(12) In preeclampsia, the oestrogen 

level decreases, so reduced HDL may be due to 

hypooestrogenaemia. The decrease in HDL may also be due to 

exaggerated insulin resistance seen in preeclampsia.(18) This 

reduced HDL level may also contribute to the reduced 

prostacyclin level seen in preeclampsia.(19) The effects of HDL 

on prostacyclin synthesis are mediated via up-regulation of 

cyclooxygenase-2 expression.(20) Prostacyclin is an important 

regulator of vascular homeostasis.(21) Lower serum HDL level 

may also reduce antioxidative protection due to paraoxonase-

1 on other lipoproteins.(22) Paraoxonase-1 is the enzyme 

responsible for HDLs antioxidant function. It is closely bound 

to the HDL particle.(23) 

The rise in VLDL in normal pregnancy may be due to 

hypertriglyceridaemia. Increased triglycerides leads to 

enhanced entry of VLDL, as endogenous triglycerides are 

carried into circulation by VLDL from the liver.(13) The rise in 

triglyceride-rich VLDL particles during pregnancy is 

dependent more on an increased rate of synthesis caused by 

oestrogens.(24) Increased VLDL in preeclampsia may be 

explained by heightened insulin resistance, which leads to 

increased inhibition of lipolytic activity. It will result in 

overproduction of VLDL in liver.(25) Increased VLDL 

lipoproteins accumulate in the maternal vascular 

endothelium of uterine and renal vessels.(21) 

The mean serum LDL is increased in normal pregnancy 

compared to healthy young women. But the increase is not 

statistically significant in our study. In preeclamptic patients, 

the value obtained is significantly higher than other two 

groups. The increase of LDL in normal pregnant women could 

be secondary to increased conversion of abundant VLDL. In 

preeclampsia, increase in LDL level may be due to decreased 

level of oestrogen.(26) The greatest effect of oestrogen on LDL 

metabolism was to increase the fractional catabolic rate of 

LDL particles.(27) It was indicated that small dense LDL had a 

greater capacity to stimulate thromboxane synthesis and 

release by endothelial cells, thereby causing vaso-

constriction.(28)  
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Small dense LDL are also more susceptible to oxidative 

modifications. It leads to formation of peroxides that inhibit 

endothelium-derived relaxation factor and also leads to foam 

cell formation in decidua.(17),(29) Study by Uboh et al supports 

this hypothesis, as they observed increased levels of free 

radical products of lipid peroxidation (Malondialdehyde) in 

preeclamptic condition compared to normotensive pregnant 

women and healthy non-pregnant women.(30) Oxidised LDL 

impairs endothelial function by expression of adhesion 

molecules, inhibition of endothelial prostacyclin synthesis, 

increased endothelin production and release and increased 

platelet aggregability.(31) 

 

CONCLUSION 

In our study, preeclampsia is associated with decreased HDL 

and increased serum total cholesterol, triglycerides, VLDL 

and LDL levels in their third trimester. These factors are 

found to cause endothelial dysfunction in several ways. 

Endothelial cell dysfunction is said to be an important factor 

in the aetiopathogenesis of preeclampsia. Women with a 

history of preeclampsia are reported to be associated with 

increased risk of cardiovascular disease, hypertension, 

ischaemic heart attack, venous thromboembolism and death. 

These findings confirm the possible association between 

hypertension during pregnancy and future cardiovascular 

disease.(32) In order to implement preventive healthcare 

protocols, it is important to identify risk factors for 

preeclampsia. So, changes in the serum levels of above 

parameters can be used as an effective marker in the early 

diagnosis of preeclampsia. Also, it may prevent the possible 

risk of developing cardiovascular disease in future. 

 

REFERENCES 

[1] Dutta DC. Hypertensive disorders in pregnancy. In: 
Konar HL, ed. Textbook of Obstetrics. 5th edn. Kolkata: 

New Central Book Agency 2001:234-55. 

[2] Sattar N, Gaw A, Packard CJ, et al. Potential pathogenic 

roles of aberrant lipoprotein and fatty acid 

metabolism in pre-eclampsia. Br J Obstet Gynecol 

1996;103(7):614-20. 

[3] van den Elzen HJ, Wladimiroff JW, Cohen-Overbeek TE, 

et al. Serum lipids in early pregnancy and risk of pre-

eclampsia. Br J Obstet Gynaecol 1996;103(2):117-22. 

[4] Winkler K, Wetzka B, Hoffmann MM, et al. Low density 

lipoprotein (LDL) subfractions during pregnancy: 

accumulation of buoyant LDL with advancing 

gestation. J Clin Endocrinol Metab 2000;85(12):4543–

50. 

[5] Desoye G, Schweditsch MO, Pfeiffer KP, et al. 

Correlation of hormones with lipid and lipoprotein 

levels during normal pregnancy and postpartum. J Clin 

Endocrinol Metab 1987;64(4):704-12. 

[6] Cunningham FG, Leveno KJ, Bloom SL, et al. Pregnancy 

hypertension. In: Fried A, Davis K, eds. William’s 

obstetrics. 23rd edn. USA: McGraw-Hill 2010:706-56. 

[7] Herrera E, Amusquivar E, López-Soldado I, et al. 

Maternal lipid metabolism and placental lipid transfer. 

Horm Res 2006;65 Suppl 3:59-64.  

[8] Parchwani D, Patel D. Status of lipid profile in 

pregnancy. Natl J Med Res 2011;1(1):10-2. 

[9] Adiga U, D’souza V, Kamath A, et al. Antioxidant 

activity and lipid peroxidation in preeclampsia. J Chin 

Med Assoc 2007;70(10):435-8. 

[10] Silliman K, Shore V, Forte TM. Hypertriglyceridemia 

during late pregnancy is associated with the formation 

of small dense low-density lipoproteins and the 

presence of large buoyant high-density lipoproteins. 

Metabolism 1994;43(8):1035-41. 

[11] Cekmen MB, Erbagci AB, Balat A, et al. Plasma lipid 

and lipoprotein concentrations in pregnancy induced 

hypertension. Clin Biochem 2003;36(7):575-8. 

[12] Maksane S, Ranka R, Maksane N, et al. Study of serum 

lipid profile and magnesium in normal pregnancy and 

in pre-eclampsia: a case control study. Asian J Biochem 

2011;6(3):228-39. 

[13] Herrera E, Lasuncion MA, Gomez-Coronado D, et al. 

Role of lipoprotein lipase activity on lipoprotein 

metabolism and the fate of circulating triglycerides in 

pregnancy. Am J Obs Gynecol 1988;158(6 Pt 2):1575-

83. 

[14] Barbieri RL. Endocrine disorders in pregnancy. In: Yan 

SSC, Jaffe RB, Barbier RL, eds. Reproductive 

endocrinology. Philadelphia: W.B Saunders 1999:785-

811. 

[15] Kashinakunti SV, Sunitha H, Gurupadappa K, et al. 

Lipid profile in preeclampsia - a case control study. J 

Clin Diagnostic Res 2010;4(4):2748–51. 

[16] Sattar N, Bendomir A, Berry C, et al. Lipoprotein 

subfraction concentrations in preeclampsia: 

pathogenic parallels to atherosclerosis. Obstet Gynecol 

1997;89(3):403-8. 

[17] Krauss R. Genetic, metabolic, and dietary influences on 

the atherogenic lipoprotein phenotype. World Rev 

Nutr Diet 1997;80:22-43. 

[18] Belo L, Caslake M, Gaffney D, et al. Changes in LDL size 

and HDL concentration in normal and preeclamptic 

pregnancies. Atherosclerosis 2002;162(2):425-32. 

[19] Kaaja R, Tikkanen MJ, Viinikka L, et al. Serum 

lipoproteins, insulin, and urinary prostanoid 

metabolites in normal and hypertensive pregnant 

women. Obstet Gynecol 1995;85(3):353-6. 

[20] Viñals M, Martínez-González J, Badimon JJ, et al. HDL-

induced prostacyclin release in smooth muscle cells is 

dependent on cyclooxygenase-2 (Cox-2). Arterioscler 

Thromb Vasc Biol 1997;17(12):3481-8. 

[21] González-Díez M, Rodríguez C, Badimon L, et al. 

Prostacyclin induction by high-density lipoprotein 

(HDL) in vascular smooth muscle cells depends on 

sphingosine 1-phosphate receptors: effect of 

simvastatin. Thromb Haemost 2008;100(1):119-26. 

[22] Mackness MI, Durrington PN. HDL, its enzymes and its 

potential to influence lipid peroxidation. 

Atherosclerosis 1995;115(2):243-53. 

[23] Tomás M, Latorre G, Sentí M, et al. The antioxidant 

function of high density lipoproteins: a new paradigm 

in atherosclerosis. Rev Esp Cardiol 2004;57(6):557-

69. 

[24] Herrera E. Metabolic adaptations in pregnancy and 

their implications for the availability of substrates to 

the fetus. Eur J Clin Nutr 2000;54 Suppl 1:S47-51. 

https://www.ncbi.nlm.nih.gov/pubmed/16612115


Jemds.com Original Research Article 

 

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 7/ Issue 45/ Nov. 05, 2018                                                                           Page 4904 
 
 
 

[25] Evrüke IC, Demir SC, Ürünsak IF, et al. Comparison of 

lipid profiles in normal and hypertensive pregnant 

women. Ann Saudi Med 2004;24(5):382-5. 

[26] Bradley R, Crook D. Pregnancy, oral contraception and 

hormone replacement therapy. In: Marshall WJ, 

Bangert SK, eds. Textbook of clinical biochemistry: 

metabolic and clinical aspects. London: Churchill 

Livingstone 1995:413-22. 

[27] Campos H, Walsh BW, Judge H, et al. Effect of estrogen 

on very low density lipoprotein and low density 

lipoprotein subclass metabolism in postmenopausal 

women. J Clin Endocrinol Metab 1997;82(12):3955-

63. 

[28] Weisser B, Locher R, de Graaf J, et al. Low density 

lipoprotein subfractions increase thromboxane 

formation in endothelial cells. Biochem Biophys Res 

Commun 1993;192:1245-50. 

[29] Pierucci F, Garnica JJP, Cosmi EV. Oxidability of low 

density lipoproteins in pregnancy-induced 

hypertension. Br J Obstet Gynaecol 

1996;103(11):1159-61. 

[30] Uboh FE, Ebong PE, Oton E, et al. Antioxidant vitamins 

and free radical status in Nigerian pre-eclamptic 

women. Res J Obstet Gynecol 2010;3(1):37–40. 

[31] Vogel RA. Cholesterol lowering and endothelial 

function. Am J Med 1999;107(5):479–87. 

 

 


