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ABSTRACT

Background: A common endocrine disease of fertile and postmenopausal woman was <polycystic
ovarian syndromes> (PCO). Complex heterogeneous conditions, PCO has many different causes,
consequences, and clinical symptoms. Uncertainty still exists regarding the pathogenic alterations
of PCO. Recent study has looked into <heat shock proteins> (HSPs) functions as a cause of PCO.
Therefore, the aims of the study was determine whether HSP70 serum level differ among PCO
women and women as healthy control. And confirmed HSP70 can help improve PCO predictive
value. MATERIALS AND METHOD: This was a case control project compose of 90 woman
their age (19-42 year), 60 of them PCO diagnosed, while another 30 who are healthy control from
May 2022 to November 2022. Testosterones, follicle-stimulating hormones (FSH) and Luteinizing
hormones (LH) were tested by specific enzyme linked immunofluorescence assays performed in
VIDAS automatic. HSP70 was tested by ELISA method based on the principle of sandwich
quantification (sunlong-china). RESULT: Mean HSP70 (ng/ml) was significantly higher in women
with PCO in comparison with control group (P<0.05). In addition, compared with healthy groups,
hormonal biomarkers such as testosterones, LH, FSH and BMI were found to be significantly
elevated in the patients. CONCLUSIONS: Increase level of the HSP70 in women with PCO
showed that HSP70 plays key roles in the pathological mechanism of PCOS.
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INTRODUCTION
Polycystic ovary syndrome (PCO) is a disorder characterized by a prevalent polygenic

multifactorial disorder affecting a wide population (1). It is a condition present with ovary
dysfunction and endocrine problem, Furthermore; it is associated with hyperinsulinemia and
metabolic disease. (2). To diagnosis of PCO require two of three criteria are required: (i)
oligo-ovulation and / or an ovulation, (ii) hyperandrogen (clinically and / or biochemical), or
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(iii) polycystic ovary as seen by ultrasound scan and exclusion

other causes of high

androgen level and irregular menstrual cycles or amenorrhoea. (2)

PCOS can be clinically classified in to four
phenotype:

. Excess androgen +ovulatory
dysfunctions +  polycystic
ovary morphology (Phenotype

A)

. Excess androgen + ovulatory
dysfunctions (Phenotype B)

. Excess androgen + polycystic
ovary morphology (Phenotype
C)

. Ovulatory  dysfunctions  +

polycystic ovary morphology
(Phenotype D) (3)

Normal levels of the circulating androgens
are found in 20-40% of PCO patient and
often PCO patient associated with
hyperandrogenemia have a mild androgen
elevation (4, 5).

<Heat shock proteins> HSPs are a group
of high conserved and extensively
expressed proteins that regulate cellular
functions and protein homeostasis. (6)
Low levels of HSP are expressed under
normal physiological circumstances and
dramatically increase as a result cellular
stress (7).

They act as indicators of inflammation and
tissue damage that are induced in
response due to environment, physical and
chemicals stress acting likes defensive
agent in limitation of damage and
facilitation of cellular recovery(8). <Heat
shock protein 70> (HSP70) is mostly
prominent protein among a set of HSP (9),
with potent anti-oxidants, anti-
inflammatories, and anti-apoptotic
characteristics (7). HSP70 is found in the
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peripheral circulation of healthy persons,
therefore HSP is usually considered to be
intracellular proteins  with  molecular
chaperone and cytoprotective functions
(10, 11).

The heat shock protein molecular mass
was used to give them names. Examples of
intensively investigated HSP include
<HSP60, HSP70, and HSP90>, which
relate to the families of heat shock proteins
that are <60, 70, and 90> kilodalton in
size, respectively (12). HSP70 has 641
amino acid residues with a molecular
weight of 70,052 Da (13).

HSP70 acts in conjunction with a group of
co-chaperones and nucleotide interchange
factors to make sure that protein are of
superior quality, so cell survive is
maintained by protection them from
environmental stresses (14). As a result, it
plays a vital role with proteins homeostasis
in association with its transport (15). As
mentioned above HSP70 has a direct anti-
apoptotic activity, so it can take action as a
"friend" of cancer development. Therefore,
attempts by researchers enhance methods
for cancer therapy by employing the
HSP70 inhibitors (16).

The existence of HSP70 on the surface of
cancer cells may make them more liable to
cytotoxicity of natural killer (NK) cell,
which could assist in the development of
effective immunotherapy (17). A high
serum level of HSP70 has also been linked
to ovary damage (18).

Based on these, aims of this study were (i)
to determine whether there are differences
in serum HSP70 levels among PCO
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women and healthy women as control; (ii)
to determine whether serum levels of
HSP70 could help improve the predictive
value for PCO.

METHODS

A case-control study was carried out at
Kamal Al — Samarai Hospital, Fertility
centre, Bagdad. All samples were collected
from May 2022 till November, 2022. The
study was executed for 90 female Iraqi
individuals their age ranged (19-42) years
old within reproductive age and 60 of them
diagnosed polycystic ovary syndrome
other 30 healthy control group.

Inclusion criteria thirty healthy women in
reproductive age have normal menstrual
cycles their ages between (20-40) years
old were taken as a control group. Each
one had a history of regular 26 to 32 day
menstrual cycles, absence hirsutism and
other manifestations of the
hyperandrogenism and thyroid dysfunction
that group was checked by gynaecologist
and fifty women with PCO “all of them
were diagnosed with PCOS according to
Rotterdam criteria by gynaecologist” were
taken as patient group.

Permission was taken to all subjects to
participate in this study furthermore, each
person who contributed in this study
underwent full history, age, height, weight
to calculate their body mass index (BMI),
past medical history , past surgical history
and Primary or secondary infertility.

No one of these Patients were chronic
smokers or Patients with diabetes mellitus,
congenital adrenal hyperplasia, thyroid
disorders, Cushing's syndrome,
hypertension, hyperlipidaemia, take birth
control pills or any origin other than
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polycystic ovarian syndrome and patient
that have malignancies were excluded
from the study.

Collection of the Blood Samples:

Venous blood samples were collected from
each case during 2nd — 5th day of the
menstrual cycle (early follicular phase) for
those of normal cycle. Five ml of venous
blood was drawn using a 5 ml size
disposable syringe. The blood samples
were left to clot then centrifuged at 3000
rpm for 5 minutes to separate the serum.
Serum samples transferred to Eppendorf
tubes and stored kept frozen at — 20 °C
until use.

Testosterones, follicle Stimulating
Hormone (FSH), luteinizing hormone
(LH) were measured by a specific enzyme-
linked fluorescent immunoassay
performed in automated VIDAS. HSP70
was tested by using ELISA method test
based on the quantitative sandwich
principle by (sunlong-china).

Statistical analyse:

IBM version 26 impact of various factors
on study's parameters was assessed using
Statistics for the Statistical Package Social
Sciences <SPSS>. T-_test was compared
to two mean values. A chi-squared test
was using for calculation r-degree and
coefficients  correlation.  That  was
considered significant when p=0.05 was
using to compare patient and control
(means £SD) < standard deviation>.

RESULTS:

Table No.1 illustrates the demographics of
the study. The purpose of this table is to
create comparisons and  significant
differences. That intended to be significant
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when (P<0.005) and presented as Mean
+SD (SD).Independent T-test statistics was
applied for parameters that compare
patient and control groups. Patients and
controls had a mean age of (27.36 + 5.1)
(32.4 £ 6.2) respectively. There was no
significant difference in the median age of
PCO patients compared to controls. Based
on the information provided show mean of
the HSP70 levels (14.01 = 4.0 ng/ml) (9.56

+ 1.7ng/ml) in patients and controls
respectively, that significant increase in
group of PCO patients (P<0.005) compare
with controls group. Table 1 shows that
finding results significantly in biomarkers
measured in  hormone <LH, FSH,
Testosterone and BMI> in patients group
compare to healthy group, While no
significant in Prolactin hormone.

Table: 1 Shows the average HSP70 concentration (ng/ml) increase in PCO patients compared
to the control group. Table No. (1): Descriptive statistics of different variables between PCO

women and healthy control

Variable PCO n.60 Control n.30 P value R®
Mean + SD Mean + SD

Age (year) 27.36 £5.1 32.4+6.2 0.489 0.15

BMI (kg/m2) 29.86 + 52 |26.60% 2.2 0.000 0.10

FSH (m 1U/ml) 582+ 2.4 738+ 1.1 0.001 0.10

LH (m 1U/ml) 6.40+4.2 415+ 0.9 0.000 0.08

Prolactin (ng/ml) | 22.36 £ 134 | 1361+ 7.4 0.145 0.11

Testosterone 229+24 0.9000 + 0.36 0.001 0.09

TSH (m 1U/ml) 2.18+1.19 2.30 =+ 0.86 0.255 0.003

HSP (ng/ml) 14.01+4.0 956+17 0.042 0.26

BMI: Body mass index, LH: Luteinizing Hormone

FSH: follicle-stimulating Hormone

SD: standard deviation

R2 = eta squared (goodness of fit of the model)
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Figure 1: Mean levels of Heat shock protein 70 (ng/ml) in patients group of PCO compared
to control group.

ROC curve

ROC curve in Table (2) and figure (2) results indicate that HSP good test to differentiated
between PCO and healthy controls with an AUC of 0.873, the optimal cut-off value is 11.3
with accuracy 85.5%
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Figure 2: ROC curves for serum HSP to differentiated between PCO and controls.

Table 2: Sensitivity and Specificity, area under curve and Cut-off value for serum HSP in
PCO

HSP 11.3 0.873 | 83.3% 90.0% 94.3% | 73.0% | 85.5%
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In this study finding the percentage of obesity in patients with PCO group was high 32. 22
%while in the control 2.22% as show in figure 3 and types of PCO in patients group of PCO
compared to controls group show in figure 4 and statistical difference of variable in table 3.

Table 3: Shows the statistical difference among the study each category of PCO with control
groups.

PCO n.60 Mean + SD Control
n.30 p
Variable I R2
Type A Type B TypeC | TypeD Mean =+ | Valué
SD
Age 26.88 +4.8 | 31.40+7.05 | 26.00+3.6 | 29.40+6.1 | 32.4+6.2 | 0.001 | 0.199
BMI 30.5445.2 | 28.52+7.2 | 28.82+2.4 | 26.84+5.8 | 26.60+2.2 | 0.008 | 0.148
FSH 6.13+1.1 6.90+2.9 3.55+1.5 |5.30+3.5 7.38+1.1 | 0.00 |0.214
LH 6.66+4.6 6.33+2.8 4.61+2.1 |6.74+4.2 4.15+0.9 |0.048 | 0.106

Prolactin 23.23+15.0 | 18.73+6.8 | 21.07+8.1 | 20.50+10.8 | 13.6+7.4 | 0.026 | 0.122

testosterone | 2.65+2.8 1.53+1.0 1.33x0.7 | 1.27+1.2 0.90+0.3 | 0.009 | 0.146

TSH 2.33x1.3 2.2920.5 1.75£0.6 | 1.30x0.4 2.30£0.8 | 0.245 | 0.061
HSP 14.24+45 | 13.32+2.4 | 12.88+3.1 | 14.3£2.5 9.56x1.7 | 0.000 | 0.278
Bar Chart
40 cg?:fol

M case
Ml control

30

Count

20

29
32.22%

non obese obese
obsity

Figure 3: Mean level of obesity with PCO group patients comparing to controls group.
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Figure 4: types of PCO in the group of PCO patients in association to controls group.

DISCUSSION

HSP is conserving a significant amount
of material and is being expressed widely
by family of molecule, also referred as a
molecular chaperone which helps to repair
non-covalently bound polypeptides (19).
HSP plays a significant role for both the
proliferation/apoptotic mechanism & in
the activity of the steroid hormones, both
of which play a significant role in the
overall ovary physiology (20).

According to the presented data in table 1
show mean of HSP70 level (14.01 + 4.0)
(9.56 + 1.7) for patient & control group
respectively, Hsp70 was significant higher
with the group of PCO patient (P < 0.05),
and the result concurs to the study
increased blood levels of HSP70 in PCO
patients (21) HSP70 may contribute with
the pathogenesis of Polycystic ovary
syndrome PCO (22) Another study,
Disagreeing with our results, showed
HSP70 significantly increased in tissue of
ovary of PCO rats compared to controls,
but significantly decrease in serum levels
was observed (23).
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The regulation of HSP70 expression is
mediated by heat shock transcription factor
(HSF)-1. (24). Physiological testosterone
has been reported to increase the
expression of human HSP70 following
ischemic pre-conditioning. This may be
due to the fact that HSP70 can be
phosphorylated by HSF1 and up-regulated
by mRNA expression, thus demonstrating
that testosterone is necessary for the
increased expression of the HSP (25). So
in current study testosterone mean level
increased significantly (P<0.05) in patients
PCO group (2.29 £ 2.4) while in control
group mean testosterone level (0.9000 +
0.36)

A high level of luteinizing hormone (LH)
leads to the increase LH: follicle
stimulating  hormone  (FSH)  ratio
commonly found in women with PCO
(26). FSH levels become relatively low,
causing follicles in the ovary to become
resistant to the hormone (27). Our study
have significantly increased LH (P<0.05)
in patients group of PCO (6.40 = 4.2)
while in control group (4.150 + .9) and
significantly decreased FSH (P<0.05) in
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patients group of PCO (5.82 2.4 )
while in control group (7.38 + 1.1). This
result agreement with study Malini and
Roy George (28).

The result of ROC analysis was agreed
with study of Lahieb et al. (21) that Hsp70
was valid test to differentiate between
PCO women and healthy controls.

The limitation of this study is the small
number of patients and control and short
duration of the study. This can be solved
by longer duration and larger study size

Phenotype A was the most common
phenotype with prevalence of 47.78%
followed by phenotype C, B, and D,
respectively and has a higher prevalence of
obesity, hyperandrogenism. These results
are supported by the study conducted
(29). This study was the first study to
evaluated validity of serum heat shock
protein 70 to clinically classified
phenotype PCO.
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