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Abstract :

Objective. The aim of the current study was to assess the role of pentraxin 3 (PTX3) levels and
thyroid hormone in Polycystic ovary syndrome (PCOS) women.

Materials and methods: Biochemical measurements of thyroid hormones levels by Minivans,
while PTX3 measured by kit is based on sandwich enzyme-linked immune-sorbent assay technology.

Results: There was a highly significant decrease (p<<0.0001) in the serum levels of PTX3 in the
PCOS group when compared with control group. Also, there was no significant difference (P>0.05)
between A1l and A2 in control group and the PCOS group, and a highly significant decrease (p<0.0001)
in the serum levels of PTX3 in A1 PCOS group when compared with A1 control group, and in serum
levels of PTX3 in A2 PCOS group when compared with the A2 control group. The optimal criterion
value for PTX3 in groups was estimated depending on ROC curves, according to results, the test is
positive if the test < threshold (criterion values). Results indicated that the PTX3 is closely related to
PCOS. T3 and T4 levels were decreased significantly (p<0.05), while TSH level was a significantly
increased (p<0.001) in patients group when compared with control group.

Conclusion: PTX3 level was found to be low in newly diagnosed PCOS patients.

Keywords: Pentraxin, PTX3, PCOS, thyroid hormones.

Oluusdl saeioll gl dojdio (6 3 Juuus| Ll o’
‘Labuoo Juiolo jualil o 2 abl puwls poi . olduse olad Ly
Wl oo douo épls - tay] JuolWl Loduiuo '

Cuysi dools oglell ds .clagdd] pud 2

plell ¢Jgsy5 oo’
E mail: Shahien821@Gmail.com

rgaldiuo

GBI O e 25 (PTX3) 3 eS| Al ol g 93 o o AU a0l e SUbI OIS
(PCOS) &l suaill ol s 3Dy lall el

O 3 6 _poall ol Ll il 5 3,01 80501 DU o b ynd ke sl luldll 1G5, all g of o
Bl 018 1l o 3VL L5 M oLl olame ¥l dglis 085 (Lo damy L po 3ol PTX3 3 O
o gt poo 05l sl eSS e M Lo ga2 (3 PTX3 b e (3 (0.00015P) oS (g yme 5 LS|
Sl | S PCOS e yo 55 ol i pot A2 5 Al 5 (0.05<P) (5 gome 3,3 a6 1S 15 |
Lo yot o AL AL PCOS e pot (3l Joze 3 PTX3 b sims 3 (0.00015P) S (5 ime 5 Lisus)
8 5 A oSl i ot s 5 ULL A2 PCOS syt GPTX3 fnas S gis 35 ¢ ALS o
15 ] Ll V1055 et L s 55 ROC liomin s 3l sl olegaell GPTX3 J V1 Lkl e
o 5 23Sy Ui 5 ULy ) Las y PTX3 01 ) el e, Lal Glaall 8) sl < L NI Ols
L“g(o001>P)L§}_,M(}5\..¢.TSHL;)MM(.:,u)\u&}&;‘(005>P)L5)_,MLJ;,<,~J,T4)T3Lsf_mwa_m\
Sl A ot an B0l 5 A1 ds pog
A nguadets o5 ) Gall) eSS de 3D (o5 50 (sl akses PTX3 (5 gime O o 5 1zl
313N U ge el 5SS de e PTX3 enST il i bdl) o IS

J




Evaluation of Pentraxin 3 in Poly Cystic Ovarian syndrome
..................... Rasha Najah Hacham , Nagham Qasim kadhim , Intisar Fadhil Mustafa

|| 282

1. Introduction

Many women worldwide who are
of reproductive age are affected by the
diverse endocrine condition known as
polycystic ovary syndrome (PCOS).
This condition is frequently linked to
enlarged and dysfunctional ovaries,
high levels of androgen, insulin resis-
tance, etc. According to estimates,
one in ten women battle with PCOS
and associated problems before meno-
pause [1]. Menstrual abnormalities,
recurrent anovulation, hirsutism, hair
loss or androgenic alopecia, and acne
are the hallmarks of PCOS, a diverse
illness. Patients may appear at the time
of diagnosis with a range of symptoms,
depending on the phenotype of the ill-
ness, the patient’s age, and lifestyle.
The majority of individuals, howev-
er, seek medical care as a result of the
clinical manifestations of the PCOS,
which include: irregular menstruation,
hyperandrogenism and infertility [2].
Although the highest ratio of lutein-
1zing hormone (LH) to follicle-stim-
ulating hormone (FSH) and Increas-
ing gonadotropin-releasing hormone
(GnRH) frequency is one of the known
root causes of the PCOS [3], the ex-

act etiology and pathophysiology have
not been comprehensively understood
or well-known [4]. Evidence points to
the involvement of several internal and
external variables, including as genet-
ics, epigenetics, elevated testosterone
levels (HA), insulin resistance (IR),
and environmental variables. It’s also
important to note that the PCOS rais-
es the chance of other issues includ-
ing cardiovascular illnesses [5], type
2 diabetes mellitus(T2DM), metabolic
syndrome [6], depression, and anxi-
ety [7]. The raised in body-mass index
(BMI) is an established risk factor for
heart disease, stroke, and type 2 diabe-
tes. Overweight and obese women are
more exposed to reproductive issues
such irregular menstruation and infer-
tility. The PCOS, which affects 6-12%
of women of reproductive age, and
obesity are closely related [8].
Pentraxins are multi-functional pro-
tein families that include long pentrax-
ins like pentraxin 3 (PTX3) and short
pentraxins like serum amyloid P and
C-reactive protein (CRP). Pentraxins
are inflammatory indicators. A member
of the pentraxin superfamily, PTX3 has
a role in both acute and chronic inflam-
mation as well as innate immunity. The
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degree of the immune-inflammatory
activity affects by how much PTX3 is
present in the body [9,10]. PTX3 is a
crucial element of humoral innate im-
munity that is secreted in response to
microbial agents, tumor necrosis fac-
tor, and interleukin (IL)-1[11]. While
the short pentraxin prototype CRP must
be generated by the liver in response to
interleukin IL-6 during the acute-phase
reaction, PTX3 may be promptly re-
leased by both tissue cells and circulate
leucocytes. PTX3 can be viewed as an
early and “close-to-the-action” inflam-
matory sign as a result. In fact, long
pentraxin 3 has a role in the control of
inflammation, including activation of
complement, and resistance to certain
infections [12].

The thyroid hormone i1s widely rec-
ognized for regulating development,
metabolism, and several other body
The
itary-thyroid axis is a self-regulatory

processes. hypothalamic-pitu-
circuit made up of the thyroid gland,
anterior pituitary gland, and the hy-
pothalamus. The main hormones that
produced by the thyroid gland are thy-
roxine / tetraiodothyronine (T4) and
triitodothyronine (T3). Thyrotropin-re-
leasing hormone (TRH) from the hy-

pothalamus, thyroid-stimulating hor-
mone (TSH) from the anterior pituitary
gland, and T4 work in synchronous
harmony to maintain proper feedback
mechanism and homeostasis [13]. Al-
most every organ system in the body
is impacted by thyroid hormone, in-
cluding the heart, autonomic nervous
system, CNS, bone, and metabolism.
Thyroid hormone typically activates
the genes for elevating metabolic rate
and thermogenesis when it attaches to
its intranuclear receptor. An increase in
metabolic rate results in more energy
and oxygen being used. [14,15]. The
thyroid hormone controls adult metab-
olism as well as metabolic processes
necessary for healthy growth and de-
velopment. It 1s generally known that
body weight and the energy consump-
tion are correlated with thyroid hor-
mone levels [16].

2. Materials and methods

The study conducted in tikrit City,
from 12/8/2022 to 1/2/2023. Blood
samples were obtained from 60 PCOS
women, and 30 from healthy (control),
and age ranged between 17 to 49 years.
Biochemical measurements of thyroid
hormones levels by Minividas, while
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PTX3 measured by kit is based on
sandwich enzyme-linked immune-sor-
bent assay technology (ELISA) from
Sun Long Biotech - China. Statistical
Analysis: Data were analyzed by used
XLSTATE software. Distribution was
determined by used Student’s t-test.
The probability P were < 0.001=highly
significant, P < 0.05 = significant, P >
0.05 =non-significant. Also, ROC (Re-
celveroperating characteristics) curves
was Also measured.

3. Results & Discussion
A-PTX3
The mean (£SD) of PTX3 concen-
tration in serum of control group and

PCOS Patients groups are illustrated in
table (1) and figure (1) and (2). There
was a significant decrease (p<0.0001)
in the serum levels of PTX3 in PCOS
group when compared with control
group. Also, there was no significant
difference (P>0.05) between Al and
A2 in control group and in PCOS
group, and a highly significant de-
crease (p<0.0001) in the serum lev-
els of PTX3 in A1 PCOS group when
compared with A1 control group, and
in serum levels of PTX3 in A2 PCOS
group when compared with A2 control

group.

Table (1): The Mean = SD of PTX3 (ng/ml) levels for Patients
and Control Groups according to BMI

Mean £ SD of PTX3 (ng/ml)
Groups
Control PCOS
Total 1947.83 +187.42 1716.16 £149.61

Al (BMI =24-26)

1975.75+ 188.00

1711.33+ 155.59

A2 (BMI=29-32)

1892.00 +182.66

1727.66+ 155.28

Pvalue
A1 PCOS/ | Al Control/ | A2 Control /
Control/ PCOS A1l Control /A2 Control
A2 PCOS Al PCOS A2 PCOS
P<0.0001 P> 0.05 P> 0.05 P<0.0001 P=0.0085
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Figure (1): The Mean + SD of PTX3 (ng/ml) levels for Patients and Control
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Figure (2): The Mean £ SD of PTX3 (ng/ml) levels for Groups according to BMI
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The ROC curve were used to esti-
mate the performance of PTX3 as a

marker for diagnostic test, and to de-

termine the appropriate criterion val-

ues. Area under the curve (AUC), Sen-
sitivity% and specificity% which used
as a measure of accuracy were shown
in table (2) and figure (3). The opti-
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mal criterion value for PTX3 in groups
was estimated by depending on ROC
curves, according to results, the test 1s

positive if the test < <1729.5 (criteri-
on values). Results indicated that the
PTX3 is closely related to PCOS.

Table (2): Predictive values of serum PTX3

Groups Sensitivity Specificity Criterion AUC
Control/ PCOS 55.00% 93.33% <1729.5 0.822
PTX3
100+ —
8':: __ ..r_. e
-? 60 — B 7
i
@ 40H
;] -
20~
| AUC = 0.822
S P =0.001
':: i | 1 I 1 1 1 I i1 1 I 1 1 1 I 1 1 1 I
0 20 40 60 80 100
100-Specificity
Figure (3): ROC curve of PTX3 in PCOS / Control

The findings of PTX3 levels in
PCOS women are in agreement to Sa-
hin’s. et al. [17] and to Tosi et al. [18],
that found lower PTX3 levels in PCOS
cases than in that in control group, and
the finding of Sari et al. [19] indicated
no difference existed between women

who had PCOS and those who did not,
while they disagreement with the find-
ings provided by Aydogdu et al. [20].
These differences understood and par-
tially may be a result by used ELISA
kits, produced from different manufac-
tures [21]. A small number of research



287 ||

aublyoll doolall - duy il duls - dolellg dugy Ul Slwlyl ddao
02024 iU (sl - eleoyddl pgle - @il Ji sdaodl - gg e g gl saell

have previously looked at the PTX3
levels of PCOS patients. PTX3 level
was also discovered to be curiously
greater, lower, or equal to the healthy
controls [22].

Similar to data, Numerous studies
have found that obese people and those
with PCOS had lower PTX3 levels
[23]. It has been found that: the adi-
ponectin level is lowered secondary
due to increased oxidative stress in ad-
ipose tissue. Probably, raised reactive
oxygen species cause suppressed to
PTX3 which leading to lowering lev-
el of PTX3 [24]. Low levels of PTX3,
which block the classical complement
pathway, may cause chronic inflamma-
tion in obese people [25]. Also, PTX3
has been found to be in low level in ear-
ly hours of exposure to myocardial in-
farction. Low levels of PTX3 enhance
thrombocyte aggregation because it
suppresses the release of p-selectin
from neutrophils, which may lead to
atherosclerotic disease [26]. It was
found not statistically significant in
PTX3 level of female non-obese PCOS
was lower than the obese females. As
1s well known, oxidative stress plays
a significant role in PCOS. According
to findings, elevated oxidative stress in

female PCOS can reduce PTX3 levels.
These results indicate that PTX3 levels
are low, especially in the early stages of
PCOS. New researches are required in
this area because it is unclear if PTX3
levels are lower in PCOS, particular-
ly in individuals who are obese [27].
A protein called PTX3 guards against
metabolic syndrome. Obesity has been
linked to its low level [29].

B- Thyroid hormones

The mean (£SD) of thyroid hor-
mones Levels in serum of control group
and PCOS patients are illustrated in
table (3). The results revealed that T3
and T4 levels were decreased signifi-
cantly (p<0.05) in patients group when
compared with control group. While
TSH level was a highly significantly
increased (p<0.001) in patients group
when compared with control group.
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Table (3): The Mean * SD of thyroid hormones

Groups Mean + SD
T3 T4 TSH
parameters
Control (n=30) 1.685+0.147 9.538+1.671 0.677+0.156
Patients (n=60) 1.151+0.194 9.046+1.370 1.831+0.137
P Value <0.05 <0.05 <0.001
Numerous studies have already of reproductive with both hypothyroid-

shown connections and associations of
factors: hormonal, metabolic, genetic,
and immunologic that may be a poten-
tial caused to the increased risk of thy-
roiditis in patients PCOS [30].
Insulin resistance, dyslipidemia and
obesity are examples of metabolic ab-
normalities types that PCOS patients
may have [4]. It has also been demon-
strated that hypothyroidism decreas-
es the generation and consumption of
glucose, resulting in insulin resistance.
Increased androstenedione /testoster-
one conversion, hyperlipidemia, re-
duced sex hormone-binding globulin
(SHBG) levels, and weight gain are
other symptoms of thyroid hormone
deficiency [31]. Additionally, hypothy-
roidism may impact the functioning of
the ovaries, resulting in anovulatory cy-
cles [32]. Due to the strong association
between insulin residence and disorder

ism and suffering from PCOS, patients
diagnosed with overt hypothyroidism
are excluded to being diagnosed with
PCOS. Therefore, thyroid dysfunction
and PCOS may they have similar symp-
toms, such as irregular menstruation,
ovulation issues, infertility, endometri-
al thickening, and the development of
polycystic ovaries [33]. Therefore, it is
imperative to rule out overt hypothy-
roidism prior to making the PCOS di-
agnosis since PCOS symptoms might
be explained by thyroid malfunction
rather than having both PCOS and hy-
pothyroidism simultaneously [34,35].

The potential autoimmune patho-
physiology of both illnesses may pos-
sibly contribute to the link between
PCOS and thyroid dysfunction [36].
Similar to how estrogen and progester-
one may not be in balance, autoimmu-
nity also contributes to the pathophys-
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iology of PCOS. Progesterone and
estrogen work together to stimulate
the immune system. Low progesterone
levels are caused by anovulatory peri-
ods in people with PCOS. Additional-
ly, it raises the estrogen to progesterone
ratio, which may weaken the immune
system and increase the risk of autoim-
munity [37].

Conclusions

PTX3 level was found to be low
in newly diagnosed PCOS patients.
PTX3 is a protein that guards against
metabolic syndrome. Obesity and cor-
onary artery disease have been linked
to its low level, according to reports.
Low PTX3 levels are likely to contrib-
ute to PCOS. It was necessary to test
the novel biomolecule PTX3 on PCOS
patients.
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