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Introduction

ABSTRACT

This study was conducted at Salahaddin General Hospital to find out

the impact of pregnancy month and the sex of the fetus on progesterone,
cortisol hormones and some biochemical compounds (VLDL-C, LDL-C,
HDL-C, TG Cholesterol, and Glucose), during the last trimester of the
pregnant women. Ninety blood samples were collected from the
pregnant women, 5ml blood from each woman, the number of pregnant
women during the 7th, 8th and 9th months (34, 29, 27) woman
respectively. During the ninth month of pregnancy, there was a
significant increase (P<0.01) in the concentration of cortisol hormone
compared with the seventh and eighth month, but the concentration of
progesterone hormone decreased significantly (P<0.01) during the ninth
month compared to the seventh and eighth months. The concentrations
of (VLDL-C, LDL-C, TG, Cholesterol, and Glucose) increased in the
ninth month of pregnancy compared to the seventh and eighth months,
while the concentration of the HDL-C increased in the seventh and
eighth months compared with the ninth month. There were no significant
differences between the male and the female fetus in pregnant women
cortisone and progesterone concentrations. The pregnant women with
male pregnancy significantly increased compared with the female fetus
pregnancy in the (VLDL-C, LDL-C, Glucose) while the female
pregnancy significantly increased compared with the male fetus
pregnancy (P<0.05) in concentrations of HDL-C. There are no
significant differences observed between the male fetus and female
pregnancies in cholesterol concentrations. Conclusion: this study finds
out that the ninth month of the pregnancy caused more detriment to the
pregnant women and male fetus is more likely to cause stress on the
pregnant women than the female fetus.

The fetus sex affects many variations in pregnancy
and in childbirth. Studies examined the relation of
fetus sex and the metabolism of carbohydrates, which
is one of the metabolism disorders during pregnancy
and showed that the female sex fetus is associated
with greater resistance to insulin in the mother
compared with the male fetus[1]. While other studies
have shown that the male predominance of the
embryos in their correlation with insulin resistance, it
also indicated that the carrying of male fetuses
represents a risk factor for the first and second
pregnancy because of the correlation to greater
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insulin resistance [2]. The sex of the fetus causes
complex interactions between the genetic, sexual
factors, gonadal and hormonal factors as hypertension
which can be predicted during pregnancy.
Hypertension, and gestational sugar diabetes mellitus
depend on the fetus sex [3].

The third pregnancy trimester includes the last three
months from the seventh month to the ninth month,
from the twenty-eighth weeks to the birth, Fetus
movement and activity increase more in this period
[4], with the progression of the pregnancy The
mother becomes more stressed where the control of
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bladder weakens, back pain increases, blood sugar
rises during this trimester and causes the gestational
diabetes [5]. At the beginning of the third trimester,
the fetus length may reach 38 cm [6] in this stage
brain and nervous system develops very quickly and
the fetus can open and close his eyes. At the
beginning of the week 31, rhythmic breathing can
occur as lungs growth developed and bones growth is
completed despite its elasticity and resilience [7].
When this phase ends between the last 36 to 40 weeks
of gestation, the fetus length may reach (39-53cm)
and the growth of all body organs are completed
where they are ready to perform its functions, also the
growth of the hair, nails, and the external appearance
of the fetus [8]. In the third trimester, the fetus caused
a big pressure on the abdomen of the mother and this
pressure effects on the function of the bladder and
rectum [9]. The concentrations of lipid profile
increased dramatically during the last three months of
pregnancy as they increase with the progression in
pregnancy. The total cholesterol concentrations,
triglycerides and high-density lipoprotein(HDL-C)
and Low-density lipoprotein(LDL-C), which increase
in the normal pregnancy of women during the last
trimester of pregnancy compared to non-pregnant
women, as triglycerides show the largest increase
during pregnancy and the high-density lipoprotein
HDL-C the smallest.

All lipid profiles are increased during the 40 weeks of
gestation, while HDL-C remains stable during the
second trimester of pregnancy. (10). Blood sugar
increases with the fetus growth as the pregnancy
progress and this condition is known as "gestational
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diabetes", which occurs at the last trimester, Although
the mother is not with diabetes and this is basically
due to the low concentration of insulin hormone as
well as the non-tolerance of sugar which causes to
Hyperglycemia and hypertension. This is due to
increased insulin resistance by its receptors on the
body cells. This indicates the correlation between
insulin resistance (IR) and hypertension resulting
from pregnancy-induced hypertension (PIH) [11].
This study aims to determine the effect of pregnancy
months and the sex of the fetus on the progesterone,
cortisol hormones, blood sugar and fatty curve
during the last trimester of pregnancy.

Materials and methods

The study was conducted at SalahadDin General
Hospital for the period from October 2017 to March
2018. The study included (90) pregnant women
during the last three months of pregnancy. A number
of pregnant women in the seventh month was (27)
women, the eighth month was (29) women and ninth
month was (34) women, to explore the effect of the
sex fetus and pregnancy month in the (progesterone
and cortisol hormones) and some of the compounds
(blood sugar, cholesterol, triglycerides, high-density
lipoprotein, low-density lipoprotein, and very low-
density lipoprotein) . The ages of women were (20-
45) years. Blood samples were collected from all
pregnant women 5ml blood from each woman. and
the serum was separated by common laboratory
methods. Finally, the study criteria were estimated by
the measurement number shown in the table (1) .

Table (1) laboratory Kits used in the study

No. | The testing name | Testing technique The manufacturer | The origin
1 Glucose Spectrophotometer Biolabo SAS France
2 Cholesterol Spectrophotometer Biolabo SAS France
3 Triglycerides Spectrophotometer Biolabo SAS France
4 HDL-C(PTA) | Spectrophotometer Biolabo SAS France
5 Cortisol ELIZA Bad Homburg v.d.H. | Germany
6 Progesterone ELIZA Monobind U.S.A.

The data of the study samples were collected and
analyzed statistically wusing the program that
symbolizes (SPSS) and the arithmetic averages mean
and test T-Test and Duncan test to compare
arithmetic averages to find the moral significance.
Test results were returned at the level Probability
(P<0.05), (p<0.001), [12].

Results and discussion

Pregnancy month effect

Table 2 shows the superiority of pregnant women
during the ninth month in the cortisol hormone
concentrations compared with pregnant women
during the 7th and 8th months as the hormone
concentrations have been considered significantly
(P<0.01) with the progression of the months of
pregnancy included in the study. The reason for that
the increase in pregnant pains with progress in the
months of pregnancy particularly during the last
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months [13, 14]. Mother pains stimulate the cortex of
the adrenal gland in the increase the secretion of the
cortisol and this secretion is directly proportional to
the pregnant pains severity. We also believe that the
Stress that the mother suffers from due to increasing
of the fetus weight who needs to oxygen and food,
this makes mother's condition to fully mobilize her
energy to provide all these requirements, which cause
an increase in concentrations of cortisol hormone.

From the same table (2), the results also showed the
decrease of progesterone hormone concentrations
with the progression of the months of pregnancy, the
lowest decrease of this hormone is in the ninth month
of pregnancy, confirmed by a study carried out [15,
16] , and they attributed the reason to the sooner of
the birth date as progesterone concentrations are
reduced in order to begin oxytocin hormone
concentrations to rise because of the increase in
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progesterone during the last month of pregnancy
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causing the delayed birth.

Table (2) Effect of pregnancy month in cortisol hormone concentrations, Progesterone during the last

trimester
Mean # Stander dev.
Hormones 7™ month 8™ month 9™ month
27 29 34
Cortisol ng/ml 83.30+£ 38.92 | 110.0+£67.8 | 126.2+ 63.3
b ab a
Progesterone ng/ml | 304.7+68.9 | 245.1+ 88.8 | 246.8+97.0
a b B

The different characters horizontally mean significant differences (p < 0.05) and (P < 0.01)

In table (3) the results in table (3) indicate significant
increase (P<0.05) for the ninth month of pregnancy in
blood sugar concentrations compared with the
seventh and eighth months due to the increase of the
cortisol hormone concentrations which causes to
increase blood glucose concentrations [17, 18] due to
the high stress caused by the mother's mental state by
sooner birth date, also because of fetus weight and
requirements of fetus growth and development.

Also from the same table (3) The group of pregnant
women in the ninth month increased significantly
(P.<0.01) compared with pregnant women in the 7th
and 8th months in the lipid profiles concentrations
(Cholesterol, TG, LDL, VLDL) Also it is noticed that
pregnant women in the eighth month of pregnancy
are morally superior (P<0.05) compared with the
seventh month pregnant women in these lipids
compounds.

Table (3) Effect of pregnancy month in glucose and lipid profile during the last trimester

Mean + Stander dev.
Parameters 7™ month 8™ month 9™ month

27 29 34

Glucose mg/dl 112.11+ 8.24 127.41 £10.76 | 152.82 +13.97
c b A

Cholesterol mg/dl | 192.22 +24.48 | 219.83 +10.92 | 258.82 + 12.08
C b A

Triglyceride mg/dl | 107.78 £ 10.26 | 127.10 £ 11.81 | 153.18 +9.94
c b A

HDLC mg/dl 45,22 £5.85 39.862 +5.174 | 35.676 +4.597
a b B

LDL-C mg/dl 125.44 £25.55 | 15454 +12.76 | 192.51 + 14.84
C b A

VLDL-C mg/dl 21.556+ 2.052 | 25.421 +2.362 | 30.635 + 1.988
C b A

The different characters horizontally mean significant differences (p < 0.05) and (P < 0.01)

The reason for the increased concentrations of these
lipid compounds due to their increased processing by
the liver cells as they are important sources of energy
during the last month of pregnancy because of the
increased demand for this energy for the need of the
fetus and these reasons supported by both previous
studies [19, 20]

The high-density lipid profile HDL-C has decreased
during the ninth month of the pregnancy morally (P <
0.05) compared to the months of the seventh and
eighth pregnancies, and may be due to hypertension
for pregnant women during the ninth month,
confirmed by the study carried out by [21] and that
increased blood pressure occurred because of
increasing the harmful fat concentrations, these fats
have reduced the concentrations of high-density lipid
profiles HDL-C.

Effect of the sex fetus

In Table (4) the results presented that there are no
significant  differences in  cortisol  hormone
concentrations between the two groups of women
with male and female pregnancy that means both
groups of women suffer from the same stress despite

the superiority of the male pregnancy in the blood
glucose concentrations compared to the female
pregnancy.

Table 4 shows the effect of fetus sex on progesterone
and cortisone concentrations during the last pregnancy

trimester.

Mean + Stander dev.

Male fetus Female fetus
Hormones 48 42
Progesterone ng/ml | 268.5+ 90.6 | 258.0+ 90.0

a A
Cortisol ng/ml 106.4+ 64.5 | 110.1+56.8

a A

The different characters horizontally mean significant
differences (p < 0.05) and (P < 0.01)

The results in the table (4) indicated that there were
no significant differences in progesterone hormone
concentrations between the two categories (male
pregnancy) and (female pregnancy) at a study in the
effect of the sex of pregnancy in progesterone
hormone concentrations.

The results of the study differed from the results that
of several studies [22, 23, 24] which indicated that
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leptin hormone has a positive effect on steroid
hormones, including estrogen and progesterone in
female pregnant and those who have a higher leptin
hormone concentration than in the case of a male
pregnancy. The study conducted by the [25] that the
secretion of progesterone increased in pregnancy
naturally as soon as the pregnancy occurs the placenta
begins with the synthesis of progesterone, which rises
dramatically during pregnancy.

The results also indicate that there are no significant
differences between the male pregnancy and the
female pregnancy during the last trimester of
pregnancy in the steroid hormone concentrations, and
the reason is that the stress that pregnant women are
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exposed to in pregnancy is the same as that of female
pregnancies and may also be attributed to the
environmental, social and psychological factors [26]
In table (5) of the study showed that the male
pregnancy was significantly higher in the blood sugar
concentrations (P < 0.05) in pregnant women with
male embryos compared to pregnant women with the
female embryos. A study carried out by the [27]
indicated that the reason for this is that the pregnancy
is causing the reduction in the efficiency of B- cells in
the pancreas and decreases its production of insulin
hormone in comparison with the female pregnancy
which causes an increase in blood sugar in the male
pregnancy.

Table (5) shows the effect of fetus sex on glucose and lipid profile concentrations during the last pregnancy trimester

Mean + Stander dev.

Parameters Male fetus | Female fetus
48 42

Glucose mg/dl 138.5+ 20.7 | 127.1+18.9
a b

Cholesterol mg/dl | 231.3+36.5 | 221.9+27.6
a a

Triglyceride mg/dl | 137.7+£20.5 | 125.4+21.2
a b

HDL-C mg/dl 38.57£6.01 | 41.04+6.67
b a

LDL-C mg/dl 165.2+ 37.1 | 155.8+29.0
a b

VLDL-C mg/dl | 27.55+ 4.09 | 25.08+ 4.23
a b

The different characters horizontally mean significant differences

The same table (5) shows a moral superiority
(P<0.05) of the male pregnancy compared to the
female pregnancy in lipid profiles concentrations
(TG, LDL-C, VLDL-C) The reason may be due to
increased systolic pressure.The study found that the
male fetus affects the pregnant woman and urges her
to increase these lipid profiles because of the need for
more energy sources, thus increasing the systolic
pressure In the mother with male pregnant compared
with the female pregnancy this is due to the ability of
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