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Objectives: The current study was designed to monitor the relationship between Lipid Profile and calcyphosin a level by studying the
correlation of calcyphosin a concentration in blood serum with T. Cho and TG in women with PCOS in Anbar Governorate.

Methods: This study included 100 Iragi women (age: 18-45 years) who were divided into two groups, polycystic ovary syndrome women
group (60 women) and healthy women group (40 women). Body mass index was measured for all participating women. CAPS levels were
evaluated using ELISA technology, while levels of (Total Cholesterol) were assessed using a spectrophotometer.

Results: The mean CAPS was significantly higher in the group of women with PCOS than in the group of healthy women. This study also
showed that there are no statistically significant changes in the level of In comparison to a control group of healthy women, PCOS women
had higher levels of total cholesterol, triglycerides, good cholesterol (HDL), and low-density lipoprotein (VLDL). However, the study's
findings and statistical analysis revealed that PCOS patients also had significantly higher levels of VLDL.

Conclusion: Serum CAPS levels can be used as a novel biomarker in the detection of PCOS and may be an effective biomarker in the

diagnostic test of PCOS.
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INTRODUCTION

One of the broadest endocrine disorders affecting women of
childbearing age, polycystic ovarian syndrome (PCOS)
affects 5-10% of females. Chronic anovulation, polycystic
ovary, and chemical or clinical hyperandrogenism are all
related with PCOS. Infertility, hyperandrogenism, obesity,
abnormal glucose metabolism, insulin resistance (IR),
hirsutism, and acne wvulgaris are some of the clinical
characteristics of PCOS [1]. According to NIH and
Rotterdam criteria, PCOS prevalence in Iran was found to
be 6/8% and 19/5%, respectively, in 2014.[2]. The selective
estrogen-receptor modulator clomiphene citrate (CC) used
to be the first-line treatment for oligoovulatory and
anovulatory women with PCOS. However, treatment with
the aromatase-inhibitor letrozole results in higher live-birth
and ovulation rates [3][4][5].

Concerning women with PCOS, there is potentially an
interaction between bone derived markers and downstream
metabolic and hormonal imbalances [6]. A high prevalence of
vitamin D deficiency and even an inverse association with
insulin sensitivity markers have been shown for PCOS

patients [6], [7]. Women with PCOS and vitamin D
insufficiency have been shown to benefit from vitamin D
treatment in terms of increased insulin sensitivity and
decreased androgen levels; however, similar advantages do
not appear to apply to women without COS who are vitamin
D deficient.[8]. The CAPS gene in humans encodes the
protein calcyphosin (CAPS) [9]. A Ca-binding protein that is
encoded by this gene may help control ion transport. R2D5
antigen is the name given to a comparable protein that was
first identified in the dog thyroid as a possible crucial
regulatory protein. This gene's alternative splicing results in
two transcript variants [10].EF-hand protein CAPS is
involved in a variety of physiological activities, including the
Ca2+-phosphatidylinositol and cyclic AMP signaling
pathways [11].Ca2+-loaded CAPS' crystal structure was
established up to 2.650A. An excellent indication of ovarian
reserve is anti-Mullerian hormone (AMH), a member of the
beta-transforming growth factor family called a bipolar non-
associated glycoprotein.[12].

The hormone concentrations can be used to evaluate the
ovarian reserve and responsiveness to induction
[13].Cholesterol is a waxy, fatty molecule that is present in
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the cell walls of every organ in the body, including the
neurological system, heart, and liver[14]. Women with
polycystic ovarian syndrome tend to have higher rates of
insulin  resistance (PCOS).[15] and intolerance to
glucose[16],Low levels of HDL cholesterol in the blood and
high levels of triglycerides are two conditions that are usually
associated with an abnormal lipoprotein pattern.[17].

An increased mobilization of free fatty acids is hypothesized
to contribute to insulin resistance and obesity (FFA)[18].A
rise in plasma FFA is typically associated with insulin
resistance and glucose intolerance.[19], They additionally
serve as a substrate for hepatic VLDL synthesis, increasing
blood triglyceride levels. Plasma lipids may continue to
decline as a result of a gradual degradation of glucose
tolerance brought on by P-cell fatigue and reduced insulin
action.[20].This study sought to determine the effects of
anthropometric factors, sex hormones, insulin sensitivity,
glucose tolerance, and anthropometric factors on the plasma
FFA and serum lipid profile in PCOS-affected women and
control patients over a wide range of body mass index (BMI).

MATERIALS AND METHOD

This study was conducted in Al-Ramadi Teaching Hospital
for Women and Children, in Anbar Governorate - Ramadi
during the period from October 2021 to April 2022.This
study included 100 samples split into two groups: The first
group was 60 samples of women that is patients that
suffering polycystic ovary syndrome (PCOS) that mean
hormonal disorder in group and 40 samples of women that is
control group don't have hormonal disorder. Their ages
range from (15-45 years). These groups do not have a
chronic or infectious disease. A questionnaire was used for
the participants in the search that showed information on
(age, weight, height, Smoker, Other disease, Drugs...).

collected from the participating women during (2-4 days of
the menstrual cycle), 5 ml of whole blood was taken and left
to clot for half an hour at room temperature, then it was
separated by centrifugation for 15 minutes at 5000 xg. The
serum was isolated in Eppendorf tubes and placed. In the
refrigerator at -20 ° C pending biochemical assessment.
Each participant in the study had their anthropometrics
measured. CAPS levels were measured using an ELISA Kit
(BT LAB Inc, China) with a Microplate Reader System and

(Total ~ Cholesterol)  levels were measured by
Spectrophotometer  (Mindray =~ Semi-Auto  Chemistry
Analyzer).

Statistical Analysis

Utilizing GraphPad Prism version 7, data analysis was done.
Simple metrics of mean. The data were presented using
standard deviation (SD), standard error of the mean (SEM),
and values. The Students' t-test was used to determine the
significance of the difference between two independent
means, and the analysis of variance was used to determine
the significance of the difference between more than two

independent means (ANOVA). Statistical significance was
considered when the P value was 0.05 or less.

For the purpose of determining the significance of the
correlation between two quantitative variables, the Pearson
correlation was calculated. Values below 0.3 show no
connection, between 0.3 and 0.5 suggest a weak correlation,
between 0.5 and 0.7 indicate a moderate correlation, and
above 0.7 indicate a strong correlation. The correlation
coefficient value (r) can be positive (direct correlation) or
negative (inverse correlation). The coefficient of
determination (r2) was also computed in addition to
correlation. When r is 0.58, for instance, the r2 is 0.34,
which suggests that 34% of the variance in the values of y
can be explained by understanding the values of x, or the
opposite is true when r is 0.58.

Receiver operator curve (ROC) analysis was also applied.
The area under the ROC curve offers perception into how
well a tested parameter may differentiate between three
groups (one of which is a control group). The ROC analysis
is useful in this situation for comparing particular
parameters to others. The more effective a region is for
discriminating, the closer it is to one (the ideal test).

RESULTS

The results of our research and statistical analysis showed
that there are no statistically significant differences between
PCOS women and control group women in terms of total
cholesterol, TG, HDL, and LDL levels (180.7+35.68,
149.5+53.31, 40.16+13.68 and 104.6+38.27 vs 170.7+20.65,
129.7+42.48, 45.42+8.678 and 101.4+23.12) mg/dL
respectively, At a probability level (P= 0.1115, 0.0513,
0.0333 and 0.6428) respectively. While through the study's
findings and statistical findings, it was discovered that there
is have increased significantly VLDL among PCOS

Women compared to the healthy control group
(35.984£9.834 vs 24.14+7.567) mg/dL accordingly, at a
degree of probability (P<0.0001) like what is seen in Figure
and in the (tablel).

Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 3 | 2022




Shahad Ahmed, et al.: The Relationship of Calcyphosina with Lipid Profile in Polycystic Ovary Syndrome Women

Table 1: Mean #SD for Parameters in PCOS Patients and Healthy Controls

Healthy Controls PCOS Patients p-

Parame Me S SE Me S SE  val I'G mg/dL
ter an D M an D M ue 250 -

CAPS 738 13 021 140 20 026 <0.00

ng/mL 4 59 48 4 47 43 01 2004

T.Cho. 170. 20. 3.26 180. 35. 460 0.111 =

mg/dL 7 65 4 7 68 7 5 g
TG 129. 42. 671 149. 53. 6.88 0.051 g 100+

mg/dL 7 48 7 5 31 2 3 o

HDL 454 86 137 401 13. 176 0.033 50 -

mg/dL 2 78 2 6 68 6 3 .

LDL 101. 23. 3.65 104. 38. 494 0.642

o ol
mg/dL 4 12 5 6 27 8 & o«
vVLDL 241 75 119 359 98 127 <0.00 & &
mg/dL 4 67 6 8 34 01 Fiz. :Mean+ 5.0 for TG, in Control and Patients
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These findings support our findings, as they demonstrate the
prevalence of dyslipidemia in PCOS. regardless of BMI, in
addition to documented changes in HDL cholesterol and
triglycerides.

For the purpose of effectively reducing All PCOS-afflicted
women are assessed for dyslipidemia in order to reduce their
risk of cardiovascular disease. Our results were in line with

Fig.  :Mean+ 5.D for T.Cho. in Control and Patients
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research by Kiranmayi Dontho the autosomal parameters of
more than 80% of PCOS-afflicted women were abnormal,
and more than 70% of these women also had lipid
abnormalities[21]. These findings support our findings from
[22] and [23].

Correlation of CAPS level with Lipid Profile in PCOS
Patients

As shown in table 2 showed a Cholesterol, TG, LDL, VLDL
give weak positive correlation relationship with values

well TG [AUC = 0.6056 p = 0.0745, 95% Confidence
Interval (Cl): 0.493 to 0.7183 and SE: 0.05747], figure.

T. cholesterol and LDL were among the factors with the
lowest predictive validity for PCOS.

Cholesterol [AUC = 0.5694, P = 0.2414, 95% Confidence
Interval (Cl): 0.4581to 0.6806 and SE: 0.05676], LDL
[AUC = 0.5006, p = 0.9916, 95% Confidence Interval (ClI):
0.3873 t0 0.614 and SE: 0.05784] figures.

(Table 3) Standard of ROC Curves for Tested Variables in

PCOS Patients

(0.218, 0.156, 0.184, 0.0273 and 0.430) mg/dL respectively,  Parameter AUC  Std. 95% P-value
as demonstrated in (table2). Error confidence
interval
FGFR2 1 0 1tol <0.0001
Table (2) The Correlation of CAPS with all Studied pg/mL
Parameters CAPS 0.9967 0.003122  0.9905 to <0.0001
Correlation of CAPS with all Studied Parameters ng/mL 1.003
Parameter r (CAPSng/mL) p-value F.S.G 0.7919 0.04486 0.7039 to <0.0001
CAPS ng/mL 1.000 0.000 mg/dL 0.8798
TG 0.184 0.066 FSI 0.951 0.02188 0.9081 to <0.0001
Cholesterol 0.156 0.122 plu/mL 0.9939
HDL -0.128 0.205 HOMA-IR 0.9838 0.009676  0.9648 to <0.0001
VLDL 0.430 <0.0001 1.003
LDL 0.0273 0.787 HOMA-BZ 0591 0.06257 0.4684 to 0.1242
0.7137
T.Cho. 0.5694 0.05676 0.4581 to 0.2414
VLDL mg/dL mg/dL 0.6806
TG mg/dL  0.6056 0.05747 0.493 to 0.0745
w 0.7183
" HDL 0.6196 0.05582 0.5102 to 0.0435
< mg/dL 0.729
é 1 LDL 0.5006 0.05784 0.3873to0 0.9916
3 mg/dL 0.614
g VLDL 0.8321 0.04151  0.7507to <0.0001
= 0 mg/dL 0.9134
T.Proteins  0.5996 0.0563 0.4892 to 0.0926
0 g/dL 0.7099
o o Albumin 0.9806 0.009936 0.9612to 1 <0.0001
o @
Dq:-“ Q'S‘ g/dL
, I - Globulin 0.7648 0.04771 0.6713to <0.0001
EI;': | 1II‘|IF.| * "&.[] rﬂr1| [I.}I. mn {.l:lll.‘ll:ll. .Iﬂlj ] atents g/dL 08583
ALB/GLB  0.9996 0.0007116 0.9982 to <0.0001
Receiver Operating Characteristic Curve Ar_1alys1's_ Ca lons 09413 0.0223 828%5 to <0.0001
Table (3) shows the result of ROC curve analysis showing mg/dL 0.985
which biomarkers were most effective at distinguishing gy 05869 0.05685 0.4754 to 0.1438
patients with PCOS from the control group were CAPS  mu/mL 0.6983
[AUC =0.9967 p < 0.0001, 95% Confidence Interval (Cl): LH 0.9665 0.01574 0.9356 to <0.0001
0.9905 to 1.003 and SE: 0.003122], figure. miu/mL 0.9973
While VLDL value, a crucial parameter, has a value of PRL 0.9217 0.02872 0.8654 to <0.0001
[AUC = 0.8321 p < 0.0001, 95% Confidence Interval (Cl):  ng/mL 0.978
0.7507 to 0.9134 and SE: 0.04151]. TSH 0.7333 0.04974 0.6359 to <0.0001
While the HDL value is an average parameter with a value =~ mIU/mL 0.8308
of HDL [AUC = 0.6196, P= 0.0435, 95% Confidence =~ AMH 0.8363 0.03899  0.7598 to <0.0001
Interval (CI): 0.5102 to 0.729 and SE: 0.05582] figure, as _Nng/mL 0.9127
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Fig: Area under Curve of CAPS in PCOS Patients
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Fig: Area under Curve of T.Cho. in PCOS Patients

ROC of TG mg/dL
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Fig: Area under Curve of TG in PCOS Patients

ROC of LDL mg/dL
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Figure: Area under Curve of LDL in PCOS Patients

DISCUSSION

PCOS is a common endocrine condition that affects up to
18% of women globally who are of reproductive age.[24].
Calcyphosine has been discovered in some mammals,
including humans. [25], dog, rabbit, and bovine Band
sponge[26], but not present in the mouse and the other five
rodents. [27]. It has been shown that when thyrotropin
stimulates the dog thyroid cells, calcyphosin a is a primary a
cyclic AMP (cAMP)-dependent substrate for protein kinase
A that has been phosphorylated. Thus, cCAMP and calcium-
phosphatidylinositol cascades may cross-signal with the
help of cytophosine to control cellular proliferation and
differentiation.[28].

ROC of HDL mg/dL

1509 @ Sensitivity%

= identity%

Sensitivity%

0 50 100 150
100% - Specificity%

Fig: Area under Curve of HDL in PCOS Patients
Our results concurred with those of research by Hussein

Kadhem; however, this study was the first to document an
increase in CAPS in iron-overloaded b-TM patients. These

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 3 | 2022 ﬂ




Shahad Ahmed, et al.: The Relationship of Calcyphosina with Lipid Profile in Polycystic Ovary Syndrome Women

characteristics contribute to the patients’ impaired Ca
homeostasis [29]. These findings support our findings, as
they demonstrate the prevalence of dyslipidemia in PCOS,
regardless of BMI, in addition to confirmed changes in HDL
cholesterol and triglycerides. All PCOS-afflicted women are
assessed for dyslipidemia in order to successfully lower
their risk of cardiovascular disease. [30].

CONCLUSION

In conclusion, the current study discovered that PCOS
patients have high serum levels of Calcyphosin a, it could be
the cause of all of the issues they experience as the disease
progresses. These findings can be used as potential
biomarkers and predictors of polycystic ovaries as well as in
the development of new therapies for polycystic ovaries
disease.
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