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Abstract

Menopause is the lack of menstrual cycle for at least six months. Due to
hormonal changes, the alternation of lipid profile as a risk factor related to heart
disease increases during menopause . One hundred twenty Iragi women, aged
between 40-65 years, were selected for this study. They were divided into two
groups: 60 premenopausal and 60 postmenopausal women, and then each group was
further divided into two subgroups: 20 women with hyperthyroidism and 20 with
hypothyroidism, as well as 20 healthy women as control group. Blood samples were
collected to estimate hormonal parameter by enzyme linked immunosorbent assay
(ELISA) and lipid profile using enzymatic technique. The results showed that
alterations in lipid profile included decrease in the cholesterol levels, triglyceride,
LDL and VLDL. Whereas HDL increased in hyperthyroidism as compared to
hypothyroidism and control groups in premenopausal women. In women with
postmenopause, alterations of lipid profiles included a decrease in the cholesterol
level, triglyceride, high density lipoprotein (HDL), very low density lipoprotein
(VLDL) except an increase in low density lipoprotein (LDL) in hyperthyroidism as
compared to hypothyroidism and control groups. Also, the level of lipid profiles
increased in hypothyroidism rather than hyperthyroidism both in pre and
postmenopause. According to this study, the conclusion was reached that there was
an increase in the lipid profile level in postmenopausal women than premenopausal
women with hypothyroidism when compared to hyperthyroidism.

Keywords: Hyperthyroidism, Lipid profile, Hypothyroidism, Hormones,
Menopause

paad) 318 Jajky cibibiaal) eludl) die (bl G dayg JB O saal) Cila ‘..,A dlaiaall ¢yl Ao
48,0l sard) J gads cililas b Al 48 A1)

Bl el Aaala caslell IS calial) asle aud
Ladal)
sha dele ogall Gile 8 salling. el 4t Jsa o2l Al 55l L5 56 o) (e
e lile el G Ak Ggydes b et Jigaell ) Cun Gald) G DA QIR by

O (Be bl G dB e ate 60 (V) Cian (e gene () Crand i (g desed = Gl (g

*Email: zainab.khidhair@sc.uobaghdad.edu.iq

5139


mailto:zainab.khidhair@sc.uobaghdad.edu.iq

Hussain Iragi Journal of Science, 2022, Vol. 63, No. 12, pp: 5139-5146

lie JS dugilh Cilegane D ) Ciand dcsane JS el 2a e 6045 deganall Culed
s 4w 20 ey
4cganag 48l sarll HHA Hgaar dlias deganac 4d)all sazll )8 Jayey llias slud de gana
DAY A aladys Rigoel SHLESYL shaY sl Glie Cies Blae desensS Slade sl
cile & bt Al Gpelal dpail 4 adaulgy ggaall el (DY) ) adaiVl byl e L)
bl Agadl) Cliggyd S, AN gl Jiied Sl Ghee b oalsd clad el
Alle duaall clisgpll cala)) iy (VLDL) Jas 48USH didafg duaall clisg ) 5 (LDL )28t
Gled o Blasall degenay L85l saall HAl Jgeds aijlae 8,00 saall 3)al Ly alls 3 (HDL) 28ty
Ly alls AVLDL 5 HDL ¢ 250 ogaalle Jg il oSl (s5inne (A (alias) gaall Cala 3 il
Aay el giwe o ) ddlial LBylasall dcganag Aadyall sardl D8 Jeedn aijlae didall sazll )yl
G O @it L eld) Gue 2a0g 8 4850 saal) LA s alls e SS) Al saall Jged alls B
O S AE N eaall Jgad Alls 3 Ay Gl e J e SS) Gall) O 2ay Ll 8 30 (50l
LAl saall 5l e

Introduction

Menopause is the date of lack the menstrual cycle through six months or a permanent
pause of menstruation. It is a natural physiological change that happen in all women,
commonly between the age of 45-50 years. The period represents an alteration from the
fertility into infertility age. In this stage women often stop producing ovarian eggs or the
ovarian follicles become exhausted. The estrogen production from the ovaries also stops [1].
There are two stages of menopause: the first stage is called premenopausal which
characterizes the reproductive stage before the lack of menstrual cycle [2] and the second
stage is called postmenopause where the ovaries of a woman stop functioning, either due to
natural or pathological reasons [3]. Thyroid diseases mainly affect women and are
approximately 5-20 times higher than men. Furthermore, the incidence of furthermost thyroid
diseases rises through age. Postmenopausal in elderly women makes them vulnerable to many
diseases such as thyroid gland autoimmunity, cancer, goiter and hypothyroidism [4].

The functions of thyroid hormone regulate a wide range of metabolic pathways and
processes. It considerably affects lipoprotein metabolism as being one of the potential risk
factors for particular cardiovascular disease (CVD) [5, 6]. Indeed, the typical value range of
the thyroid-stimulating hormone (TSH) linearly rises in total cholesterol, LDL, triglycerides
while a line reduction in HDL ranks has been detected with increase in TSH [7].

Hyperlipidemia is the main cause of CVD and is the utmost common reason of females’
death in menopausal age [8]. During the changes in hormones levels lead to a decrease in
estrogen level, while increasing that of luteinizing hormone level. Also, follicular stimulating
hormone significantly leads to alternation and has an effect on lipids and lipoproteins
functions in post-menopausal women. The alternation of lipid profile as risk factors linked
with CDK chance is more during menopause due to hormonal changes [9]. The demand of
lipid profile test by healthcare in the clinical practice is important as it reflects the results for
diagnostic purposes [10]. Patients with growth hormone deficiency (GHD) showed a tendency
of instabilities in lipid profile [11]. Also, another study revealed that the parasitic infections
such as T. gondii, has a role in changing the lower cholesterol, triglycerides and LDL levels,
while increasing HDL level [12]. The aim of this study was to detect the alternation in lipid
profile both in pre and postmenopausal groups with hyperthyroidism and hypothyroidism.
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Material and Methods

Ethics and Subject Recruitment: This study was directly achieved after gaining ethical
approval (6502/3 on 21/10/2021) from Scientific Research Committee in the University of
Baghdad in Irag. It was done in the Department of Biology, College of Science, University of
Baghdad.

Experimental Design: Blood for trials was collected from women patients at the clinic and
laboratories in Baghdad, which included total one hundred twenty women aged between 40-
65 years. They were divided into two groups: the first group had 60 pre-menopausal women.
This group was then divided into three subgroups: 20 women with hyperthyroidism, 20 with
hypothyroidism and 20 healthy women as control. The second group of 60 post-menopausal
women was also divided into three subgroups: 20 women with hyperthyroidism, 20 with
hypothyroidism and 20 healthy women as control.

Collection of Blood Trials: Veinous blood was taken from women of experimental groups by
syringes into tubes. Blood serum was obtained after allowing the blood to clot in the tube
without anticoagulant for 10-20 min at room temperature. To calculate the biochemical (lipid
profiles) and hormonal assays for all samples, serum separation was done by centrifugal
machine at 3000 rpm for five minutes.

Biochemical Tests: Hormonal tests involved triiodothyronine (T3), thyroxine (T4) and
thyroid stimulating hormone (TSH) by using ELISA technique, according to the
manufacturer's instructions of TOSOH kit, China. The lipid profile included levels of serum
cholesterol [13], levels of triglyceride [14], LDL [15], VLDL [16] and HDL [17] determined
by using methods that depended on enzymatic way (Spin react, Spain)

Statistical Analysis: Results were analyzed by the Statistical Analysis Software (SAS).
Variances between the groups were identified by least significant difference LSD via the
analysis of variance (ANOVA) test.

Results and Discussion

Results of the study showed that there was no significant variation in age LSD value
(3.48) in premenopausal women in the means of hyperthyroidism 40.8 £1.77 years, while
hypothyroidism was 40.6 +1.35 and normal was 42.8 +2.05., Significant changes in weight of
premenopausal women (P<0.01) were found between the means of hypothyroidism 111.4
+6.22 and control group was 73.2 £4.97. No significant differences were found between the
hyperthyroidism (70.2+3.62) and control groups. Regarding TSH level in premenopausal
women, the results revealed that there were significant alterations (P<0.01) among
hypothyroidism (10.66 +0.64), hyperthyroidism (0.050 +£0.01) and the control group (3.22
10.25). As well, the results showed that there were significant changes (P<0.01) between the
mean values of T3 and T4 in hyperthyroidism (4.96 +0.19), (53.26 +2.69) and control groups
(1.27 £0.04), (7.46 £0.47) respectively. While no significant differences were found in T3 and
T4 mean values in hypothyroidism (1.88 £0.07), (2.06 +£0.09) respectively and control groups.
Results of this study revealed that there were significant differences (P<0.01) in the mean
values of cholesterol (259.2 £11.94), triglyceride (250.6 £9.80), LDL (133.16 +5.63) and
VLDL (33.64 £1.65) in pre-menopausal women with hypothyroidism in comparison to
control groups with mean values (127.0 £6.83), (72.36 +4.28), (87.2 £3.61), and (26 +1.25)
respectively. No significant differences in HDL mean values was found among
hyperthyroidism (54.2 +£2.68), hypothyroidism (50.2 £2.06) and the control group (48.8
+2.28) as shown in (Table 1) and (Figurel).
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Table 1: Levels of lipid profile in premenopausal women of the hyperthyroidism,
hypothyroidism and control groups
Parameters Hyperthyroidism Hypothyroidism Control LSD value

Age(year) 40.8 £1.77 40.6 £1.35 42.8 £2.05 3.48 NS
Weight(Kg) 70.2+3.62b 111.4+6.22 a 73.2+4.97b 14,52 **

TSH(mIu/ml) 0.050 +0.01 ¢ 10.66 +0.64 a 3.22+0.25b 2.194 **
T3(ng/ml) 4.96+0.19 a 1.88 £0.07 b 1.27 £0.04 b 1.066 **
T4(ug/dl) 53.26 +2.69 a 2.06 £0.09 b 7.46 £0.47 b 5.598 **

Cholesterol 110.2£7.27b 259.2+11.94a 127.0+6.83 b 42.74 **
(mg/dl)
Triglyceride 82.6 +4.61 b 250.6 £9.80 a 72.36 £4.28 b 37.05 **
(mg/dl)
LDL(mg/dl) 99.2+4.77b 133.16 +5.63 a 87.2+3.61b 14.69**

HDL (mg/dl) 54.2 +2.68 50.2 +2.06 48.8 +2.28 6.03 NS
VLDL (mg/dI) 25+1.53b 33.64+165a 26 +1.25b 452 **

*% (P<0.01).
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Figure 1: Levels of lipid profile in premenopausal women of the hyperthyroidism and
hypothyroidism groups

Also, the results revealed no significant variation in LSD value (4.73) in post-menopausal
women among age means of hyperthyroidism (58.6 £2.92), hypothyroidism (59.4 £3.05) and
normal (59.2 £2.38). Whereas there were highly significant changes among the means of
weight in postmenopausal women (P<0.01) (9.41), the weight of women with hypothyroidism
which was high (110.8 £6.21), and more than the women with hyperthyroidism (61.6 £2.67)
and control (75.4 +3.37). Regarding the TSH level in post-menopausal women was high
significant alterations (P<0.01) (2.76) which was higher in hypothyroidism (46.8 £2.76) rather
than hyperthyroidism (0.013 +0.006) and control (3.25 £0.12). There were highly significant
differences in T3 levels among postmenopausal women (P<0.01) (1.292), whereas it was
(6.1 £0.54) in hyperthyroidism which was higher than hypothyroidism (1.41 £0.07) and
control (1.32 +0.07). Also T4 level in postmenopausal women showed highly significant
difference (P<0.01) (5.448), whereas in hyperthyroidism was (91.88 +4.02) which was more
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than hypothyroidism (1.54 +0.06) and control (7.80 £0.42). The cholesterol concentration in
postmenopausal women recorded a highly significant difference (P<0.01) (52.73), in
hypothyroidism (374 £13.52) which was more than hyperthyroidism (86.4 +3.48) and control
(147 £7.19). As well, the concentration of triglyceride in post-menopausal women was highly
significant different (P<0.01) (45.86), in hypothyroidism it was (260.4 +£10.75) which was
more than hyperthyroidism (108.6 £7.05) and control (52.18 £2.67). Regarding the LDL level
in postmenopausal women, a highly significant difference was recorded (P<0.01) (5.102), in
hyperthyroidism it was (47.4 £2.16), hypothyroidism (42.2 £2.09) and in control in was (49.6
+1.95). While The HDL level in postmenopausal women was highly different (P<0.01)
(7.824), in hyperthyroidism it was (21.4 £1.08), hypothyroidism (59.38 +2.38) and in control
(25.2 £1.40). the VLDL level in post-menopausal women was high important differences
(P<0.01)(12.50), it was in hyperthyroidism (61.6 +3.44) more than hypothyroidism (110
+8.03) and in control (75.4 + 3.72) as shown in (Table 1) and (Figure 1).

Table 2: Levels of lipid profile in Post-menopausal women of the hyperthyroidism,
hypothyroidism and control groups
Hyperthyroidism

Parameters Hypothyroidism Control

Age (year) 58.6 +2.92 59.4 +3.05 59.2 +2.38 473 NS

Weight (Kg) 61.6 +2.67 ¢ 110.8+6.21a 75.4+3.37Db 9.41 **
TSH(mIu/ml) 0.013 +0.006 ¢ 46.8 +2.76 a 3.25+0.12b 2.76 **
T3(ng/ml) 6.1+0.54 a 1.41+0.07 b 1.320.07b  [HRAPESS

T4(ug/dl) 91.88+4.02 a 1.54 +0.06 ¢ 7.80+0.42 b 5.448 **
Cholesterol(mg/dl) 86.4£3.48 ¢ 374 +13.52 a 147 £7.19b 52.73 **

Triglyceride(mg/dl) 108.6 £7.05 b 260.4 £10.75a 52.18 £2.67 c 45.86 **
LDL(mg/dl) 474 +2.16a 42.2+2.09b 49.6+195a 5.102 **
HDL (mg/dl) 21.4+£1.08b 59.38 +2.38 a 252+1.40b 7.824 **

VLDL (mg/dI) 61.6 +3.44 ¢

110 +8.03 a 75.4+3.72b 12.50 **

** (P<0.01).
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Figure 2: Levels of lipid profile in Post-menopausal women of the hyperthyroidism and
hypothyroidism groups
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In this study, we compared the lipid profile in premenopausal with postmenopausal women
between hyperthyroidism and hypothyroidism. The cardiovascular disease incidence
increased in both sexes with age, but more risk was observed after menopause in women [18].
Thyroid hormone considerably affects metabolism of lipoprotein leading to hyperlipidemia in
hypothyroidism [19]. Many studies have considered the link levels of TSH within the normal
range of lipid levels in women. Usually, changes in hormonal concentration in menopause are
parallel with the change in lipid profile metabolism. Due to condensed production of estrogen
from ovaries leads to an increase in the cholesterol levels [20]. Afterward menopause stage
occurrence changes lipid rank, with augmented LDL levels [21]. Level of TSH was
considerably related with serum cholesterol, LDL ,triglycerides and VLDL in Premenopausal
and Postmenopausal women[22]. However, It is expressed in a wide-ranging of extra
thyroidal cells, in addition to its role in the adipogenesis and lipolysis [23,24]. In actual,
receptors of TSH are found in hepatocytes [25], the TSH hormone can control up 3-hydroxy-
3-methylglutaryl coenzyme A reductase expression and regulate cholesterol level increasing
via liver [26], there is a relationship between TSH and lipids metabolism with an important
and a variable role of sex hormones between men and women [27].

In visceral obesity (increasing in adipose tissues) and insulin resistance increasing
(hyperinsulinemia) were not independent prognosticators of an augmented quantity of LDL
after regulating of HDL and TG concentration [28]. On the contrary, estrogen rises HDL level
which is considered the good cholesterol by the amplification of apolipoprotein —A-1 (apoA-
I) production in liver and lowering hepatic tissue elimination of HDL cholesterol through
falling decreasing the lipase enzyme activity. Thus, the decrease in estrogen levels during
menopause affects these functions [29]. Asvold et al., found an increase in serum (TC),
(LDL-C) and (TGs) and decrease in (HDL-C) levels accompanied with TSH hormone
increase[30]. Furthermore, present studies showed lower LDL and cholesterol levels in
hyperthyroidism [31]; whereas a few data could not show such a correlation [32], Bonithon-
Kopp suggested that total serum cholesterol and LDL considerably increased in
postmenopausal women [33]. Another study demonstrated that many changes in lipid profile
occur in menopause including the increase in VLDL and LDL levels which are accompanied
by a decrease in HDL levels, these changes could be considered as a risk factor for
cardiovascular disease in Bangladesh population [34]. Inaraja et al., [35] reported important
alterations in levels of LDL and HDL during the menopausal transition [35]. In addition,
menopausal age associates with critical changes in body structure and compositions such as
fat tissue increasing. Similarly, Carr [37] found a such alterations tendency in cholesterol,
triglyceride and LDL levels during menopause. in Moreover, menopause leads to alternation
in metabolic and hormonal levels like various lipoprotein abnormalities (LDL, VLDL and
HDL) as well as thyroid diseases [38]

Conclusion

Alterations of lipid profile in premenopause included decreased cholesterol, triglyceride,
LDL and VLDL levels, with an increase in HDL in the hyperthyroidism but not the
hypothyroidism group. While in postmenopause, lipid profile changes included decreasing in
the levels of cholesterol, triglyceride, HDL and VLDL with an increased LDL levels in the
hyperthyroidism but not in the hypothyroidism group. In addition to the level of lipid profile
that increased in hypothyroidism rather than hyperthyroidism in pre and postmenopause, the
risk of cardiovascular disease could higher due to the alteration in lipid profile as well as the
loss of estrogen level.
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