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INTRODUCTION 
Pregnancy is associated with increase in cellular proliferation as a 
result of uterine enlargement expansion of blood volume, placental 

(1)development, and fetal growth.  

Cholesterol is used by the placenta for steroid synthesis and fatty acids 
are used for placental oxidation and membrane formation Changes in 
total cholesterol concentration reect changes in the various 
lipoprotein fractions. HDL cholesterol increases by 12 week of 
gestation in response to estrogen and remains elevated throughout 

(72)pregnancy. Total and LDL cholesterol concentrations decrease 
initially, but then increase in the second and third trimesters. VLDL 
and triacylglycerols decrease in the rst 8 wk of gestation and then 
continuously increase until term. In the second half of pregnancy, 
VLDL clearance is altered because of the decreased activity of 
lipoprotein lipase (LPL) in the adipose and liver and because of the 
increased activity in the placenta. In the fed state, hepatic LPL is low, 
but increases with fasting, which increases fatty acid and ketone 
production for the fetus while the supply of glucose is low. Changes in 
lipid metabolism promote the accumulation of maternal fat stores in 
early and mid pregnancy and enhance fat mobilization in late 
pregnancy. In early pregnancy, increased estrogen, progesterone, and 
insulin favor lipid deposition and inhibit lipolysis. LPL activity in the 
adipose tissue from the femoral region, but not from the abdominal 

(2)region, is elevated at 8–11 wk of gestation. 

Results from a systematic literature review conducted in 2011 revealed 
an average increase of 46% in TC and 60% in LDL-C from the rst to 
the third pregnancy trimester, whereas high density-lipoprotein 
cholesterol (HDL-C) levels followed a different pattern, increasing 

 18% from the rst to the second trimester, when they peaked.LDL-C 
levels increased, on average, 19% from second to third trimester and 
35% from rst to second trimester. Average LDL-C levels in the last 

 (3)ve to ten weeks of pregnancy are usually greater than 160 mg/dL.

HDL-C peaks in the second trimester. HDL-C levels begin to return to 
pre-pregnancy values during the nal weeks of the second trimester. 
An 18% increase is observed, on average, from rst to second trimester 

(4)and an overall rst to third trimester increase of 10% in 15 studies. 

Lipid metabolism undergoes major adjustment during pregnancy, 
although there is no change in either basal carbohydrate oxidation or 
non-oxidizable carbohydrate metabolism, there is a signicant 
50–80% increase in basal fat oxidation during pregnancy and also in 

(5)response to glucose. 

The present study was undertaken to elucidate any signicant variation 
in the HDL, LDL & VLDL cholesterol during normal pregnancy in the 
different trimesters and to evaluate the clinical signicance of 
cholesterol level in pregnancy.

METHODS

Study Population: we selected normal rural pregnant women in 
different trimesters of pregnancy and compared them with 20 age-
matched healthy non-pregnant women selected from rural population 
as control. The mean of age in control group was (28.15±5.16) years 
and in different trimesters respectively 60 pregnant women were 

st nd rddivided into three groups of 20 each 1  2  and 3  trimester of 
pregnancy. The pregnant women were selected for the study after 
proper examination and after excluding hypertension, obesity, 
diabetes, anemia, smoking, alcoholism and women with other chronic 
diseases and any other pathology that may affect the cholesterol level. 
The personal and clinical history of the subject was recorded with the 
help of a questionnaire at the time of examination.

Sample collection
All subjects were made to fast overnight at least for a minimum of 8 
hrs. 5 ml of fasting venous blood was collected from the antecubital 
vein under aseptic precautions from each subject into plain vials. The 
blood was centrifugated after coagulation at 4000 rpm for 5 minutes 

0and the serum was removed and stored at 4 c.

Biochemical evaluation:
Blood samples of all the subjects were taken Blood glucose (GOD-

(6) (7)  (8)POD) , TC (CHOD-POD ), TG (GPO/PAP)  and HDL-C (CHOD-
(9)PAP)  were measured enzymatically by using ready to use kit at the 

analyzer. VLDL-C & LDL-C both are determined by Friedewald 
equation.

STATISTICAL ANALYSIS 
The paired sample t test was used to test the level of signicance and P 
< 0.05 was considered signicant.

RESULTS
Table 1: Level of HDL, VLDL and LDL level in control and 3 
trimester of pregnancy 

Graph 1: Chat showing comparison of HDL, VLDL and LDL level 
of control and study group

Background: The present study was conducted to study any signicant variation in the High density lipoprotein-
cholesterol (HDL-C), Low density lipoprotein-cholesterol (LDL-C) and Very Low density lipoprotein-cholesterol 

(VLDL-C) level during normal pregnancy in the different trimesters and its clinical signicance in pregnancy.
Methods: The study was conducted on pregnant women from rural areas attending antenatal clinic of NIMS Hospital. HDL-C, VLDL, LDL-C, 
TG, TC and random blood glucose were measured in serum in all three trimester of pregnancy. 
Results: The serum LDL-C & VLDL-C level increased signicantly (P<0.001) in all the trimesters of pregnancy & serum HDL-C level was 
elevated in rst trimester, decrease in the second trimester and again it increased in the third trimester of pregnancy.
Conclusions: High cholesterol level in the plasma leads to abnormal lipid metabolism with increased serum lipid prole during pregnancy.
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Groups HDL (mg/dl)
Mean±SD

LDL  (mg/dl)
Mean±SD

VLDL (mg/dl)
Mean±SD

Control 45.8 ± 6.47 90.97±19.25 15.51±3.43
st 1 trimester 43.42±8.64 126.13±21.89* 23.75±6.08*

nd2  trimester 40.72±6.46 153.88±32.90* 30.10±8.15*
rd3  trimester 46.69±5.92 160.11±46.89* 41.36±11.92*

60  INDIAN JOURNAL OF APPLIED RESEARCH



DISCUSSION
In our study non- signicant change was observed in the HDL 
cholesterol level in all three trimesters of pregnancy when compare to 
healthy non–pregnant women (Table-1). We also observed that 
although non-signicant there were slightly lower value of HDL 
cholesterol in the second trimester compare with rst trimester and 
third trimester of pregnancy (Graph-1) Which is in line with study, in 
which they observed that there was a decrease after 22 to 24 weeks in 
HDL cholesterol which coincides with the onset of increasing 
resistance to insulin and the increase in concentration of plasma 

(10)insulin.   In some studies  reported HDL-C levels to be highest in the 
rst trimester and continually decrease throughout the duration of 

(11)pregnancy for an overall decrease of 10%. In our study signicant   
increase was observed in the LDL & VLDL cholesterol level in all 
three trimesters of pregnancy when compare to healthy non–pregnant 
women (Table-1 & Graph-1). The level of LDL cholesterol reached its 

rdpeak at 3  trimester probably as a consequence of the hepatic effect of 
(12)  estrogen and progesterone. 

The level of VLDL increased in the three trimester as compare to non-
pregnant women which may be attributed to the increase rate of 

(13) synthesis of cholesterol due to estrogens. principle modulator of 
hypertriglyceridemia is estrogen which induce hepatic biosynthesis of 

(14)endogenous triglyceride, which is carried by VLDL.

Sattar et al proposed that women destined to develop intrauterine 
growth retardation (IUGR) had lower starting cholesterol level during 
early pregnancy. They also observed that apart from decrease in LDL-
Cholesterol, there was also decrease in level of VLDL and 
intermediate density lipoprotein (IDL) in IUGR pregnancy which is a 

 (15)precursor of LDL.

In our study, no variation was found in random blood glucose 
(84.29±10.33) which was in normal range in all three trimesters. So 
according to our study, in pregnancy blood sugar level in different 
trimester's remains within normal range.

It was also observed that the concentration of serum cholesterol, serum 
TG, LDL-Cholesterol and VLDL-Cholesterol in pregnancy associated 
with normal birth weight increase with increasing gestational age at 

(16)sampling. While HDL- Cholesterol level did not change signicantly. 

CONCLUSION
Increase in circulating concentrations of HDL, LDL and VLDL 
cholesterol in the plasma leads to abnormal lipid metabolism with 
increased serum lipid prole which is a risk factor for coronary artery 
disease during pregnancy.

REFERENCES:
1. Blackburn, S. & Loper, D. L., eds. (1992), “The hematologic and hemostatic systems. In: 

Maternal, Fetal, and Neonatal Physiology”. A Clinical Perspective, W. B. Saunders, 
Philadelphia, PA; 159–200.

2. Rebuffé-Scrive M, Enk L, Crona N, et al. (1985), “Fat cell metabolism in different 
regions in women. Effect of menstrual cycle, pregnancy, and lactation”. J Clin Invest; 
75:19, 73–6.

3. Doan, M.T. (2011), “Systematic Literature Review: Maternal Cholesterol Levels during 
Pregnancy”. Michigan State University. Epidemiology. 141, 283–290

4. Tranquilli, A. L., Cester, N., Giannubilo, S. R., Corradetti, A., Nanetti, L., & Mazzanti, 
L. (2004), “Plasma lipids and physicochemical properties of the erythrocyte plasma 
membrane throughout pregnancy”. Acta obstetricia et gynecologica Scandinavica, 
83(5), 443-448. 

5. Okereke NC, Huston-Presley L, Amini SB, Kalhan S, Catalano PM. (2004), 
“Longitudinal changes in energy expenditure and body composition in obese women 
with normal and impaired glucose tolerance”. Am J  Physiol Endocrinol Metabolism. 
287:472-479.

6. Trinder, P. (1969), “Determination of blood glucose using an oxidase-peroxidase system 
with a non-carcinogenic chromogen”. J. Clin. Pathol., 22, 2, 158-161.

7. Allain C C, Poon L S, Chan C S, Richmond W, Fu P C. (1974).“Enzymatic determination 
of total serum cholesterol.” Clin Chem. 20(4), 470-475.

8. Buccolo G, David H. (1973), “Quantitative determination of serum triglycerides by the 
use of enzymes.” Clin Chem. 19(5):476-482.

9. Naito, H.K, Kaplan A et al.  (1984) “HDL Cholesterol”. Clin Chem. The C.V. Mosby 
Co., St Louis, Toronto, Princeton, 437, 1207-1213.

10. Desoye, G., M. O. Schweditsch, K. P. Pfeiffer, R. Zechner, and G. M. Kostner. (1987). 
“Correlation of hormones with lipid and lipoprotein levels during normal pregnancy and 
postpartum”. J. Clin. Endocrinol. Metab. 64:704-712.

11. Winkler K, Wetzka B, Hoffman M, Friedrich I, Kinner M, Baumstark M, et al., authors. 
(2000), “Low-density lipoprotein (LDL) sub fractions during pregnancy, accumulation 
of buoyant LDL with advancing gestation”. J Clin Endocrinol Metab., 85:45, 43–50.

12. Ross R. (1999), “Atherosclerosis: an inammatory disease”. N Engl J Med.; 340: 
115–126.

13. Herrera, E., & Ortega-Senovilla, H. (2014), “Lipid metabolism during pregnancy and its 
implications for fetal growth”. Current pharmaceutical biotechnology., 15(1), 24-31.

14. Glueck CJ, Fallet RW, Scheel D. (1975), “Effects of oestrogenic compounds on 
triglyceride Kinetics”. Metabolism; 24:537-545.

15. Sattar N, Bendomir A, Berry C, Shepherd J, Greer IA, Packard CJ. (1997), “Lipoprotein 
subfractions in pre-clampsia: pathogenic parallels to atherosclerosis”. Obstet Gynecol.; 
89:403–408.

16. Potter, J.M. and Nestel, PJ. (1979). “The hyperlipidemia of pregnancy in normal and 
complicated pregnancies”.  Am. J. Obstet. Gynecol.; 133:165- 179.

Volume - 11 | Issue - 09 | September - 2021 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

 INDIAN JOURNAL OF APPLIED RESEARCH 61


