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ABSTRACT

Pregnancy has being found to be associated witmgés in lipid profile and this differs with
each trimester. In this study, serum total choledt€TC), triglyceride (TG), high density
lipoprotein (HDL) and low density lipoprotein (LDlyere estimated in 120 pregnant women
during normal gestation (40 in each trimester) andi0 volunteers, apparently healthy non —
pregnant women serving as control. TC, TG and Hibthe first, second and third trimesters
when compared with that of the control subjectsenggnificantly high (p< 0.05). The change in
low density lipoprotein was not significantly high> 0.05) in the first trimester but became
significant (p< 0.05) in the second and third trisber when compared with the control.
Comparism between first, second and third trimastrowed that TC, TG and LDL in th¥& 2
and 3° trimesters were significantly higher than in th&tfimester. Although, not significant in
the F' trimester HDL followed similar trend. Conclusivelyicrease in susceptibility to the
development of coronary heart disease, arteriosedist, hypertension and other foetal/maternal
diseases associated with dyslipidaemia in theesubjstudied may be unlikely since the increase
in LDL is accompanied by corresponding increasé¢hm scavenging lipid- HDL. We therefore
recommend that lipid panel be part of routine irtigegtion during pregnancy.
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INTRODUCTION

Pregnancy is accompanied by significant variationgaternal lipid metabolism [1, 2]. In early
pregnancy , there is increased body fat accumulatgsociated with both hyperphagia and
increased lipogenesis while in late pregnancy tie@n accelerated breakdown of fat depots,
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which plays an important role in foetal developmgijt A review of literature has revealed
conflicting observations on normal and abnormabpeacies [4, 5]. Increase in maternal lipid
profile during pregnancy differs with trimester.has been observed that the concentration of
serum total cholesterol, serum triglyceride, higimslty lipoprotein cholesterol and low density
lipoprotein cholesterol in normal pregnant womecr@ased with increasing gestational age [6,
7, 8]. Wald and Guckle, [9] observed that the @ase in the maternal lipid profile in the third
trimester is in response to the maternal switcinfearbohydrate to fat metabolism which is an
alternative pathway for energy generation due gh leénergy demand. The present study was
undertaken to elucidate any significant variatiorthie lipid profile during normal pregnancy in
the different trimesters, to establish if pregnamdfects the lipid profile and to evaluate the
clinical significance of the lipid profile level ipregnancy.

MATERIALS AND METHODS

Subjects

A total of one hundred and sixty (160) subjectsMeein the ages of 20 and 45 formed the study
population. Group 1; the control comprises of fof#0) healthy non pregnant volunteers of
Nigerian origin. Group 2; the test involve one hwgttand twenty (120) apparently healthy
pregnant Nigerian women, sub-divided into threeugsy X, Y and Z, each made of forty (40)
subjects distributed into®1 2 and ¥ trimester of pregnancy respectively. The test esttbj
were selected among those attending ante natat e@inUjoelen and Iruekpen Primary Health
Care Centres in Ekpoma, Esan west Local GovernrAezdr of Edo state, Nigeria between
March 2009 and February 2010. The study was coaduntcompliance with the Declaration on
the Right of the Patient [10] after approval by tical Committee of the Health centres in
Ekpoma, Edo state, Nigeria. Also, an informed cohses obtained from all subjects enrolled
for the study.

Inclusion criteria include; healthy non pregnantl gmegnant women of Nigerian origin and are
consumers of normal mixed food.

Exclusion criteria include; pregnant women with tgéenal diabetes mellitus, anemia,
hypertension, obesity, smoking, alcoholism, HIV aWdmen with other chronic diseases that
may affect the lipid profile. Adolescents and womever age 45 were excluded because
pregnancy in those age groups is considered tagberisk.

Sample collection and analysis

All subjects were made to fast overnight at leastaf minimum of 8hrs. 5ml of fasting venous

blood was collected from the antecubital vein uraseptic precaution from each subject into
plain bottles. The blood was then centrifugatedrattotted blood has retracted at 4000rpm for 5
minutes and the serum removed and stored@tpending assay for lipid profile.

Serum Triglycerides (TG), Total cholesterol (TCa#DL cholesterol (HDL) were analyzed by
enzymatic methods with the help of Glaxo kits onBBRChem-5 semi auto analyzer. Serum
LDL cholesterol (LDL) was calculated by Frederickdériedwald’s formula according to which
LDL cholesterol = Total cholesterol - (HDL cholestls VLDL cholesterol). VLDL cholesterol
(VLDL) was calculated as 1/5 of Triglycerides.

Statistical Analysis
Results were presented in mean = S.D and in saitables. The paired sample t test was used to
test the level of significance and P < 0.05 wassm®ered significant.
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RESULTS

TABLE 1: TC, TG, HDL AND LDL levels (Mean % S.D in mg/dl) of pregnant women in their first, second
and third trimesters and control

PREGNANT PREGINANT PREEGNANT CONTROL
PARA- WOMEN WOMEN WOMEN n=40)
METER IN FIRST INSECOND IN THIRD
(mg/dl) TRIMESTER TRIMESTER

in=40) in =40} in =40}
TC 1643 =115* 1914+128* 2314+91* 1481103
TG 1809=21.1% 2175 £ 34 5% 211.1 £263% 1069=151
HDL 156=x41% 444=64" 47.9+38* 40380
LDL 824129 1035+ 16.2% 1412+ 86* 867129
* Significantly different from control, n= fregquency, TC= Toial Cholesierol, TG= Triglvcerides, HDIL= High
density lipoprotein cholesteral, LDIL= Low density lipoprotein cholesteral

TABLE 2: TC, TG, HDL and LDL levels (Mean + S.D in mg/dl) of pregnant women in thier first trimester as
compared with second trimester

PARAMETER (mg/dl) PREGNANT WOMEN PREGNANT WOMEN
IN R TRIMESTER IN SECOND TRIMESTER
(n=40) (n=40)
TC 164315 19+ 12.8**
TG 18&21.1 21%.84.5*
HDL 45.644 44.4 46.
LDL 82.412.9 103.5&.2**

** Significantly different from 1st trimesten= frequency, TC= Total Cholesterol, TG= Triglyceeis, HDL= High
density lipoprotein cholesterol, LDL= Low densilydprotein cholesterol

TABLE 3: TC, TG, HDL and LDL levels (Mean + S.D in mg/dl) of pregnant women in thier first trimester as
compared with third trimester

PARAMETER (mg/dl) PREGNANT WOMEN PREGNANT WOMEN
IN BR TRIMESTER IN THIRD TRIMESTER
(n=40) (n=40)
TC 164315 231.9 1%
TG 18@¢21.1 211.1 + 26.3***
HDL 45.64£1 47.9 + 38*
LDL 82.412.9 14%.8.6%**

*** Sjgnificantly different from 1st trimestem= frequency, TC= Total Cholesterol, TG= Triglycdeis, HDL=
High density lipoprotein cholesterol, LDL= Low déwgdipoprotein cholesterol

The result analysis shows a significant increas®.qb) in the TC, TG and HDL level during
the first trimester of pregnancy when compared wihtrol as shown in table 1. There was a
significant increase (p<0.05) in the TC, TG, HDLddDL levels during the second trimester of
pregnancy when compared with that of the contrbjexiis. Also, from table 1, the result shows
a significant increase (p<0.05) in the TC, TG, H&xd LDL levels during the third trimester of
pregnancy when compared with the control subjects.
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TABLE 4: TC, TG, HDL and LDL levels (Mean + S.D in mg/dl) of pregnant women in thier second trimester
as compared with third trimester

PARAMETER (mg/dI) PREGNANT WOMEN PREGNANT WOMEN
IN Se8D TRIMESTER IN THIRD TRIMESTER
(n=40) (n=40)
TC 19%42.8 23%.9 1%
TG 21%84.5 211.1 + 26.3%***
HDL 44.4 #6. 47.9 + 3.8**
LDL 103.516.2 141.2 .68**

**x% Significantly different from 2nd trimestem= frequency, TC= Total Cholesterol, TG= Triglyceeis, HDL=
High density lipoprotein cholesterol, LDL= Low déwgdipoprotein cholesterol

DISCUSSION

Some previous studies showed that the most drardatitage in the lipid profile in normal
pregnancy is serum hypertriglyceridemia, which rhayas high as two to three folds in the third
trimester over the levels in non pregnant womerj. [kl our study also this observation holds
true. In this study, iwas observed that the concentration of serum talesterol, serum
triglyceride, high density lipoprotein cholesterahd low density lipoprotein cholesterol in
normal pregnant women increased with increasintptjesal age although HDL dropped a little
in the 2% trimester withthe serum triglyceride concentration showing a \&@gpificant increase
in the third trimester of normal pregnancy thathie non pregnant women, the mean value being
raised almost two foldsSimilar observations were reported in studies ootetl by Fahraeust

al [6], Jimenezet al [7] and Potter and Nestel [8]The principal modulator of this
hypertriglyceridemia is oestrogen as pregnancy sso@ated with hyperoestrogenaemia.
Oestrogen induces hepatic biosynthesis of endogetmmlycerides, which is carried by VLDL
[12]. This process may be modulated by hyperingrirfound in pregnancy [13].

Furthermore, this study showed that total cholesténgh density lipoprotein and triglyceride
levels of the test subjects in the first trimestere higher than that of the control subjects. This
is in agreement with those of Klovich and HallmHml] in which they observed that, in the first
trimester of pregnancy there is formation of zygwwtdahe uterine wall. This accounts for the
elevated levels of cholesterol and triglyceridéhie first trimester. Total cholesterol, triglycezid
HDL and LDL of the test subjects in the second éister were observed to be higher than those
of the control subjects. This is in line with thadings of Wald and Guckle, [9] who observed
that the increase in the maternal lipid profileins response to the maternal switch from
carbohydrate to fat metabolism which is an altevegtathway for energy generation due to high
energy demand. Total cholesterol, triglyceride, HiMd LDL levels of the test subjects in the
third trimester were higher than those of the adrdubjects. This is in line with results of Russel
and Copper, [15] in which they reported that thisrdevelopment of foetal organ in the third
trimester.

This study also showed a significant increase (J0§)0in total cholesterol, triglyceride and LDL
levels during the first trimester of pregnancy whempared to the second trimester. This is in
agreement with Munoet al, [16] who reported that total cholesterol, trighyide, and LDL
increased progressively throughout pregnancy vigthificantly higher values after 35veek of
gestation. We also observed that there were sjighwer values of HDL in the second trimester
compared with the first trimester of pregnancy, ekhis in line with the study of Deso al
[17] in which they observed that there was a demeafter weeks 22 to 24 in HDL which
coincides with the onset of increasing resistancmsulin and the increase in concentration of
plasma insulin. This study also showed significamdrease (p< 0.05) in total cholesterol,
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triglyceride, HDL and LDL levels during the thirdihester when compared with the first
trimester of pregnancy. This agrees with the stahyducted by Desoyet al [17] in which they
observed that LDL levels peaked at approximatelgkv@6, HDL 2 and 3 levels peaked at
approximately 28 weeks and remained unchangedetiVery.

Two consistent manifestations of altered materipad Imetabolism associated with gestation are
the accumulation of lipids in maternal tissues #reldevelopment of maternal hyperlipidaemia
[3]. This is reflected in the results obtained frtms research work. Studies in recent past have
incriminated abnormal lipid metabolism during pragay in the pathogenesis of atherosclerosis,
ischaemic heart disease, intrauterine growth deseasrauterine growth retardation and
hypertension [18]. Hence estimation of lipid prefis strongly recommended as part of the
laboratory investigations during pregnancy so amstitute prompt management strategies to
prevent deleterious effect of hyperlipidaemia asged with pregnancy.

REFERENCES

[1] Boyd, E. M.J. Clin. Investi934 13: 347 — 363

[2] Stock, M. J. and Metcalfe, J. “Maternal physiolalyying gestation. In: Knobil, E. and Nell,
J. D. (eds): The physiology of reproduction. Ragesss, New York1994 Pp. 947 — 983.

[3] Herrera, E.Endocrine2002 19: 43 — 55.

[4] Sitadevi, C., Patruda, M.B. and Kumar, Y.Nlrop. Geogr. Med1981, 33 319 — 323.

[5] Satter, N., Greer, I. A and Galloway, PJ].Clin. Endocrinol. Metali999 84: 128 — 130.

[6] Fahraeus, L., Larsson — Cohn, U. and WallentiQhstet. Gynecd 995 66:468 — 472.

[7] Jimenez, D. M., Pocovi, M. and Ramon, CGlnecol.Obstet. Investl988 25: 158 — 164
[8] Potter, J.M. and Neste, P. Am. J.Obstet.Gynecol.1979 133;165- 179

[9] wald, N. and Guckle, HBr. Med. J.1988 297: 883 — 887.

[10] WMA, 2000 World medical association declaration of helsimthical principles for
medical research involving human subject§?S2MA General Assembly, Edinburgh, Scotland.
http://oss-sper-clin.agenziafarmaco.it/normativaftive_ OsSC-000122-000000.pdf

[11] Chiang, A.N., Yang, M.L., Hung, J.H., Chon, P., Bh$.K. and Ng, H.T.Life Sci.1995
56(26), 2367-75.

[12] Glueck, C.J., Fallet, R.W. and Scheel, Metabolisml1975 24, 537-45

[13] Adegke, O.A., lyare, E.E. and Gbenebitse, SM@d. J.2003 10(1), 32-6.

[14] Klovich, M. and Hallman, B.Am. J.Obstet.Gynecol.1979 135 57 — 63.

[15] Russell, J. and Cooper, Clin. Chem1989 35: 1005 — 1015.

[16] Munoz, A., Uberos, J. and Molina, AClinical Pathol1995 48. 571 — 574.

[17] Desoye, G., Schweditch, M.O., Preiffer, K. P., Zeahh R. and Kostner, G. MJ. Clin.
Endocrinol. Metab1987 64: 704.

[18] Brizzi, P., Tonolo, G. and Esposito, Am. J.Obstet.Gynecol.1999 181 430 — 434.

532
Scholar Research Library



