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Abstract: Pregnancy causes a change in both hormonal and biochemical content of the maternal blood.
Therefore, this study was to investigate the changing in TSH, T3, T4, Prolactin and lipid profile during the three
stage of pregnancy. The study included 30 pregnant women and 20 non pregnant women as control group.
Hormones were measured by hormones automated analyzer (Cobase411, Roche, Germany) and lipid profile
were measured by biochemistry automated analyzer(Cobase400Integra Plus, Roche, Germany). The results
showed significant elevation in, prolactin, in three stage of pregnancy (p<0.05).While T3, T4, TC and TG was
showed no significant elevation (p>0.05) in first trimester when compared to control group, but TC and TG
increased significantly (p<0.05) in the second stage and third stage of pregnancy trimester and T3 and T4
elevated significantly (p<0.05) in third stage of trimester. LDL-C and HDL-C were showed no significant
elevation (p>0.05) in all stages of trimester when compared to control group. The normal period of pregnancy
is accompanied with elevation of prolactin, thyroid hormones and increase of lipids fractions.
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I. Introduction

The period of reproduction in human known as gestation, gravidity, as well as pregnancy. In this
period of reproduction or "pregnancy” a woman carries one or more live offspring from implantation of a
fertilized zygote in the uterus. So, pregnancy is the time during which one or more offspring develops inside a
woman’s womb. Pregnancy has a great impact on the internal and external physiological status of woman.
During this pregnancy period there are several internal physiological changes occur for pregnant woman. The
internal physiological changes happened for pregnant woman involves alteration in blood parameters and these
changes may appear to be pathological in the non-pregnant stat).These changes related to the growth and
development the fetus. Therefore, in pregnancy, woman physiology is altered greatly to supply the developing
fetus with suitable nutrients required for growth and provide the protective to fetus until delivery, and also, to
accommodate the mother with additional energy required for lab our. The normal woman pregnancy period lasts
for 40 weeks (about 280 days), divided into three stages "trimesters” according to the period of growth and
development the fetus .

1-  First trimester (up to 13 weeks after conception) where the fetus weighs approximately 13 g and is up to 8
Cm long.

2- Second trimester (13 to 26 weeks), fast growth occurs for fetus and in the end of this trimester, the fetus
weighs approximately 70 g and is 30 Cm long within which the fetal organs would have begun to mature.

3- Third trimester (2640 weeks), the fetal organs complete maturation.

Pregnancy is characterized by changes in a woman’s metabolism and hormonal status during this three
stages. Therefore a study like these variations is necessary to assess the influence of normal pregnancy on blood
profiles.

Thyroid gland is critical in trimesters as it regulates the production of tow hormones each of which play
an important role in the development of the nervous system and brain of baby, these thyroid hormones are
triiodothyronine (T3) and thyroxine (T4).In first trimester, the fetus depends on thyroid hormones of his mother
supplied to him through the placenta. This additional need of thyroid hormones lead to enlargement of the
thyroid gland of mother, to increase the thyroid hormones production. Adequate circulating levels of thyroid
hormones are necessary for normal reproductive function. Disorders of thyroid glands are common in women
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during period of pregnancy. if untreated, both hyper-and hypo-thyroidismare conjugated with reverse effects on
pregnancy and fetal outcomes. The correct identifying of these disorders and treat them it is necessary to prevent
pregnancy-related complications. The production of T3 and T4is triggered by induce of thyroid stimulating
hormone (TSH) that produced and secreted from pituitary gland.

Physiologically, the mother becomes a new person during the period of preghancy, and maternal
metabolic environment is modified by increase in blood levels of progesterone, estrogens and, hyperplasia of
pancreatic beta-cells. Insulin resistance and ovaries-estrogens (in women) play an important role in disturbing
lipid profile. The association of pregnancy with high concentrations of o-estrogens and some form of insulin
resistance may contribute to disturbed lipid profile especially in the third trimester of pregnancy. In this study
we investigate the changes in lipids profile, T3, T4, TSH, and prolactin in a group of pregnant women to
determine the changing these parameters during normal pregnancy.

Il. Material And Methods

This study carried out in AL-Batol teaching Hospital of Baquba City, Diyala Governorate, Iraq for a
period of May to October, 2018. A total of 50 women between the ages of 20 and 41 years volunteered for the
study This 50 volunteer women included 30 pregnant women and 20 non pregnant women as control group.
The 30 pregnant women were studied for about 32th week of pregnancy according to stage of pregnancy.

Samples of blood were taken from all participate women after made them fast overnight for 8-12hrs.
5ml of fasting venous blood was collected from each woman using a 5ml disposable syringes and transferred
into plain tube. The blood was left to clotted for half hour then centrifuged at 4000 rpm for 5minutes and used to
assay the studied parameters. Serum Total cholesterol (TC), Triglycerides (TG) and (HDL-C) cholesterol (HDL-
C) were analyzed by using biochemistry automated analyzer(Cobase411, Roche, Germany ). Hormones were
measured by hormones automated analyzer (Cobase400Integra Plus, Roche, Germany).Estimation of low
density lipoprotein- cholesterol (LDL-C) was done by using the Friede wald formula as follow. LDL-
Cholesterol (mg/dl) = Total Cholesterol — (TG/2.2HDL-Cholesterol)

Data analysis performed with using the SPSS statistical software and results were presented as mean+
standard deviation (M+SD). The student t- test was used for analyses of data and p<0.05 were considered
statistically significant

I11. Result

The mean * standard division(MzSD)values of studied blood parameters for the control and pregnant

women in three stages of trimester are shown in table 1.

Table no 1: M + SD values of studied parameters in control and the three trimesters of pregnancy.

Parameters Control 1st trimester 2nd trimester 3rd trimester
TSH mIU/L 3.50+1.08 2.90+1.23 3.40+0.69 3.50+1.15
T3 nmol/L 2.00+0.30 3.20+0.44 2.90+0.96 2.60+0.47
T4 nmol/L 90.00+£12.58 138.0+22.05 140.0+34.22 150.0+62.31
Prolactin pg/L 15.00+3.01 34.00+32.75 100.0+33.45 131.1+31.44
TC mg/dI 150.4+17.4 166.4+28.1 180.0+23.4 207.3+32.2
TG mg/dl 80.7+6.6 108.7+13.1 126.5+18.4 130.7+20.8
HDL-C mg/dI 43.1+5.4 44,7+4.2 48.0+6.3 52.0+5.8
LDL-C mg/dl 81.8+14.6 90.3+9.6 123.7+10.9 159.5+22.4

As shown in table2 the results for comparison of studied parameters in first trimester with control
group have been showed no significant differences between blood levels of these parameters except in prolactin

which showed significant elevation in first trimester as comparison to control(p<0.05).

Table no2: Showed the comparison of studied parameters in first trimester with control.

Parameters Control 1st trimester P-value
TSH 3.50+1.08 2.90+1.23 0.784
T3 2.00+0.30 3.20+0.44 0.234
T4 90.00+12.58 138.0+22.05 0.439
Prolactin 15.00+3.01 34.00+32.75 0.01*
TC 150.4+17.4 166.4+28.1 0.195
TG 80.7+6.6 108.7+13.1 0.125
HDL-C 43.1+5.4 44.7+4.2 0.254
LDL-C 81.8+14.6 90.3+9.6 0.321

The result in table3 showed there are elevation in levels of studied parameters but without significant
differences(p>0.05), except in levels of prolactin, TC and TG which showed presence significant
elevation(p<0.05)in second trimester in comparison to control group and TSH showed nearly normalization.
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Table no 3: Showed the comparison of studied parameters in second trimester with control.

Parameters Control 2nd trimester P-value
TSH 3.50+1.08 3.40+0.69 0.72
T3 2.00£0.30 2.90+0.96 0.089
T4 90.00+12.58 140.0+£34.22 0.077
Prolactin 15.00+3.01 100.0+£33.45 0.001*
TC 150.4+17.4 180.0+23.4 0.049*
TG 80.746.6 126.5+18.4 0.045*
HDL-C 43.1+5.4 48.0+6.3 0.231
LDL-C 81.8+14.6 123.7410.9 0.063

The result in table4 showed there are significant elevation(p<0.05), in levels of most studied
parameters except in levels of HDL and LDL which showed presence elevation without significant differences
(p=0.05) in third trimester in comparison to control group and TSH showed normalization as shown in table4.

Table no4: Showed the comparison of studied parameters in third trimester with control.

Parameters Control 3rd trimester P-value
TSH 3.50+1.08 3.50+1.15 0.733

T3 2.00+0.30 2.60+0.47 0.023*

T4 90.00+£12.58 150.0+62.31 0.017*

Prolactin 15.00£3.01 131.1+31.44 0.001*

TC 150.4+17.4 207.3+£32.2 0.042*

TG 80.7+6.6 130.7+20.8 0.044*
HDL-C 43.1+5.4 52.0+5.8 0.09
LDL-C 81.8+14.6 159.5+22.4 0.051

IV. Discussion

The results showed increase the levels of total thyroid hormones TT3 and TT4 in pregnant women
especially in third stage of trimester. This result agreed with the scientific fact that says the thyroid gland, during
pregnancy, is hyper-stimulated and resulting increases in thyroid hormone concentrations to increases the basal
metabolism rate adequate for mother and fetus. So, during pregnancy accurate assessment of thyroid function is
critical for the adjustment of thyroid hormone. During pregnancy when thyroid is insufficient this case may
associated with adverse maternal obstetric outcome and lead to child neuro developmental deficits. At present
time there are a gestational age-specific reference intervals available for tests of thyroid function which are
critical for maintaining the delicate balance of thyroid hormones during pregnancy. Knowing the expected
normal changes in thyroid hormone concentrations during pregnancy allows, when necessary, individualized
supplementation. Women who have been diagnosed with thyroid gland dysfunctions are usually treated and are
able to complete a normal pregnancy. The period of pregnancy induces complex changes in thyroid binding
globulin(TBG) concentration and in circulating maternal steroid hormones(estrogens). Estrogens have
stimulatory effects on TBG synthesis, and total T4 and total T3 concentration increase in increases in serum
TBG concentrations. The concentrations of TBG double by weeks 16 to 20 of gestation.Thyroid-stimulating
hormone (TSH) levels are low in the first trimester, with normalization by the second and third trimester.
pregnancy can be a stress for the thyroid and normally the size of the gland increases by 10%. Therefore, the
production of T3 and T4 increases by about 50%. As a result, the normal TSH level during pregnancy is lower
than or normal as compared to non-pregnancy level. Because normal thyroid function is different during
pregnancy, TSH values will change as the mother progresses from the first to third trimester. Under normal
circumstances, the normal TSH value would range from 0.2 to 4.0 mIU/L.

Prolactin concentration in this study revealed significant elevation in the first trimester when compared
to control group and also increased progressively with high significant elevation in second and third stages of
pregnancy. This elevation is to preparation and induce the mammalian gland for secretion of milk for feeding
the neonate. This result agreement with some previous studies.

The current study revealed increases of lipid fractions (TC, TG, HDL-C and LDL-C). The growth and
development of the fetus and support its structures during pregnancy period demand increases the metabolic
fuels. Lipids are high energy food. During pregnancy lipids are essential classes of food that provide energy for
the multisystem of the mother and for increased cellular proliferation of the fetus. This is necessary because of
the high energy required for the increased cellular proliferation of maternal uterine enlargement, blood volume
expansion, fetal implantation, formation of blood vessels in the utero placenta area, feto- placenta development
and growth .Throughout normal pregnancy advances high concentrations of many of steroids are required. Since
most steroids synthesized from cholesterol, it's amounts increased in the circulation of normal pregnant women.
Various previous studies observed an increase in lipid fractions and thought that the increase in lipids of blood is
related to development of the mammary apparatus and to the requirements of the fetus .Thus high lipid profile is
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a normal finding. Nevertheless, a hyperlipidemia increases the risk of Coronary Artery Disease (CAD) and can
adversely affect the health of the pregnant woman and her fetus.

V. Conclusion
The normal period of pregnancy is accompanied with elevation of prolactin, thyroid hormones and

increase of lipids fractions. If there were low levels of thyroid hormones that mean the pregnant is suffering
from hypothyroidism and must be treated. High prolactin is normal to enhance the mammalian gland for
secretion of milk for lactating the neonate. High lipid fractions are to provide the fetus with energy and
compounds that necessary to builds its structures. Also, lipids are essential classes of food that provide
multisystem of the mother with energy.
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