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Abstract: : Polycystic ovary syndrome is a common endocrine disease in women, characterized by heterogeneous presentation of
hyperandrogenism, ovulatory dysfunction, and polycystic ovarian morphology. This study was carried out to assess plasma levels
of testosterone, estradiol calcium and cholesterol levels among females with polycystic ovarian syndrome (PCOs).

Forty females aged 18-35 years diagnosed by ultrasonography and Anti-Mullerian hormone (AMH) test in Alsir Abu-Hassan
center for fertility in Khartoum State, and forty apparently healthy individuals as control group participated in this study.

Plasma testosterone and estradiol measured by using ELISA, cholesterol measured by BS-380 chemistry analyzer, and calcium by
colorimetric method. Results were analyzed using statistical package for social science (SPSS), computer programmed version 21.
The study showed that, the mean plasma levels of testosterone and T/E, ratio were significantly increased in PCOs female patients.
For testosterone (1.4+1.1 versus 0.87+0.65ng/ml, p-Value =0.011). For T/E, ratio (0.019+0.015 versus 0.01+0.008 ng/pg, p-Value
=0.022). Also the finding of this study showed insignificant difference in estradiol levels between PCOs compared with control
group. (Mean+SD: 86+39versus 101+38.6 pg/ml) respectively with P.Value 0.086. The mean plasma levels of cholesterol was
significantly increased in PCOs female patients. (Mean+SD: 207.6+33.4 versus112+33.4 mmoL /L) respectively with P.vale 0.000.
The mean level of plasma calcium was significantly decreased (p.value 0.000). It is concluded that: the plasma levels of
testosterone, T/E; ratio and cholesterol are higher in PCOs female patients, while calcium level decreased.
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1. INTRODUCTION

Polycystic ovary syndrome (PCOS) is characterized by
chronic anovulation and hyperandrogenism which can be
present in a different degree of severity. The main
physiopathological basis of this syndrome includes Insulin-
resistance and hyperinsulinemia?? . Many females with
PCOS have an increased risk of insulin resistance which,
with the prevalence of obesity, is a powerful risk factor for
progression to type 2 diabetes .They also have an increased
long-term risk of endometrial hyperplasia /cancer ® . PCOS
is a heterogeneous disorder (that is, capable of having
somewhat different manifestations in different people) and
the exact cause not known until now, and it is a very
common problem among patients attending infertility clinics.
The diagnosis depend on above criteria and rule out other
causes of hyperandrogenism. study conducted to assess
serum Anti-Midillerian hormone as laboratory predictor in
infertile women with PCOS ©.17B-cestradiol is the
principle hormone produce by the ovaries also synthesized in
the placenta from androgens secreted by the fetal adrenal
glands “ Dyslipidemia is the most common abnormality in
PCOS ®

Materials and Methods: This cross sectional study was
conducted in Khartoum state, the capital of Sudan, eighty
volunteer included to participate in this study, 40 with
polycystic ovarian syndrome, 40 healthy subjects without
any diseases control group. All subjects were diagnosed with

PCOS, defined as oligomenorrhea (history of no more than
eight spontaneous menses per year) and hyperandrogenemia
(elevated testosterone level documented within the previous
year in an outpatient setting on the basis of local laboratory
results.  Any menopausal and women receiving
contraceptives were excluded. Consent was taken regarding
acceptance to participate in the study and re-assurance of
confidentiality. Before the specimen was collected, the
donors knew that this specimen was collected for research
purpose. About 2.5 ml of venous blood were collected from
each participant (both case and control). The samples were
collected under aseptic conditions and placed in sterile
lithium heparin containers and centrifuged for 5 minutes at
3000 RPM to obtain plasma then they obtained sample were
kept in plain containers at 2-8°C until the time of analysis.
Data was analyzed to obtain means standard deviation and
correlation of the sampling using statistical package for
social science (SPSS) computer Programmed version 21, t
test and person correlation were used for comparison and
correlation
Results:

Table (1): llustrate the mean concentration of testosterone
and estradiol and ratio between them serum calcium,
albumin in polycystic ovarian syndrome patients and control

group.
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Variable PCOS Control P.Value
N=40 N=40
Mean+SD Mean+SD
Estradiol pg/mL 86.0+39.0 101+38.6 0.086
Testosterone ng/ml 1.40+1.10 0.87+£0.65 | 0.011*
T/E, ratio 0.019+0.015 | 0.01+0.008 | 0.022*
AMH 10.645.92 1.40+0.22 | 0.000*
Cholesterol mmol/L | 207.6%£33.4 112+33.4 | 0.000*
Calcium mg/dL 7.0+0.69 9.2+0.55 0.000*
Albumin g/dL 4.1+0.56 4.5+0.46 0.124

*Result given in mean = SD, P-Value < 0.05 Consider significant.
* Independent sample T test was used for comparison
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Figure (A)

Discussion:

Polycystic ovary syndrome (PCOS) disrupt the fertility
hormones in females by increasing or decreasing them, this
study conducted to get the disrupt of testosterone / estradiol
ratio among PCOS female patients. In research, the ages
ranged from 17 to 29 years. In the past they thought PCOs
presents during the reproductive years only, but now can be
diagnosed from fetal life.  In this study, the average age of
woman was from (17 to 30 years).This finding is consistent
with study by ©, who had reported that the proportion of
women with PCO decreased with age . this can be caused by
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Figure (B)
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Figure (C)

Figure: (1): (A) Show correlation between testosterone
concentration and estradiol(r= -.073, P.Value = 0.522). (B)
Show correlation between AMH and Testosterone (r= 0.216,
P.Value = 0.055). (C ) Show correlation between AMH and
estradiol (r=-0.010-, P.Value = 0.927)

a decrease in the number of antral follicles throughout the
reproductive years that occurs in normal women, a
phenomenon that also applies to patients with PCOS .

Although PCOS classically presents during the reproductive
years with menstrual irregularities, hyperandrogenism and
metabolic complications, the origin of the disorder probably
occurs very early starting from fetal life. In utero exposure to
elevated testosterone levels coupled with gestational
hyperglycemia may contribute to early differentiation of
PCOS or may lead to amplification of the phenotype in
genetically predisposed individuals. The spectrum of
presentation of PCOS phenotype changes across the life span
of a given individual. Improved understanding of the disease
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spectrum has allowed us to identify endocrine and metabolic
changes in the very young subject with high risk of
developing PCOS ©

The present study revealed significant increase in mean
testosterone and T/E2 ratio levels among case when
compared to control group with p-value 0.011 and 0.022
respectively, while estradiol showed insignificant difference
with p-value 0.086. This finding agreed with study done by
(9) (Shang-Gwo et al., 2008), who reported that polycystic
ovary syndrome (PCOS) had higher levels of T/E2 ratio as
compared to control group. Also similar to study done on by
(10) ,who approved that (PCOS) had higher levels of
testosterone as compared to control and estradiol not
significant difference in PCOs compared to control. Because
the PCOs female produce excess LH and AMH hormone
which can inhibit the ovarian production of estradiol, also
inhibit the aromatase enzyme that can lead to prevent
conversion of testosterone to estradiol in peripheral tissues.

In the present study of PCOs, there are no correlations were
found between plasma levels of testosterone and estradiol.
This finding was agreed with studies done by (10).

The result showed that, there was no correlations were
found between AMH and plasma levels of testosterone and
estradiol. This finding was agreed with estradiol and
disagreement with testosterone in studies done by (11) . Also
the result showed that, there was no correlations were found
between age and plasma levels of testosterone and estradiol
and T/E2 ratio. in our study, we found that there was highly
elevation in the concentration of AMH in patients samples
when compared with control group and the difference was
significant (P. value 0.000), also the highly reduction in
concentration of serum calcium was found and the difference
was significant also (P.value 0.000), Several studies showed
that the level of AMH in plasma was significantly increased
in patients with polycystic ovarian syndrome but there was
significant decrease level of calcium among them. These
findings were similar with that obtained by (12) . The
increased level of AMH was explained by the fact that AMH
concentrations directly reflecting the increased number of
early antral follicles. Moreover, the magnitude of AMH
elevations in PCOS is associated with the extent of disease
(13).

Dyslipidemia is one of the important risk factor associated

with PCOS. Abnormal lipid metabolism is one of the main
metabolic characteristics of PCOS patients. The result of this
study show that PCOS patients had higher total cholesterol
concentration when compared with control group which are
similer to the results observed in PCOS patients in another
study (14) also in agreement with some studies suggested
that PCOS patients are hyperlipidemic with higher total
cholesterol compare to control group (7,15).

The reduced level of calcium was explained by the fact that
Females with polycystic ovarian syndrome have vitamin D

deficiency, 83% of all PCOS patients showed vitamin D
deficiency while 35% were severely deficient (16) .Another
study showed the opposite observations in which they
suggest that abnormalities in calcium homeostasis may be
responsible, in part, for the arrested follicular development in
women with PCOS and may contribute to the pathogenesis
of PCOS (17).

Also it showed that there were no significantly difference
between serum albumin and estradiol levels among female
patients with polycystic ovarian syndrome compared to
healthy individuals (P.value0.283) and (P.value0.086)
respectively. The possible explanation of the decreased level
of estradiol is the evidence that decreased aromatase activity
may be a possible mechanism underlying the arrested
follicular growth in PCOS. This was suggested by the study
which showed that follicles in women with PCOS contain
low levels of estradiol, aromatase mRNA and aromatase
activity. PCOS follicular fluid contains one or more
endogenous inhibitors of aromatase activity. Sa-androstane-
3, 17-dione, a 5a- reduced androgen, is a competitive
inhibitor of aromatase activity; it is markedly elevated in
PCOS follicular fluid (18). In addition, 5a-reductase activity
is substantially higher in PCOS follicles than in control
follicles, leading to increased production of Sa- androstane-
3, 17-dione in women with PCOS. Collectively, the
decreased estradiol production and increased androgen
production in PCOS may be a result of elevated 5a-reductase
activity and decreased aromatase activity (18).

Conclusion

from the results and finding of this study, it is concluded that
the plasma levels of testosterone and T/E, ratio are higher in
PCOs female patients. Decreased level of calcium and
estradiol as well as albumin also decreased which may
increase the risk of cardiovascular disease, osteoporosis and
delay the course of treatment and recover of ovulatory
problems. The plasma levels of total cholesterol is increase
in PCOs female patient

Acknowledgement

The authors are grateful acknowledge the staff members of
Al-sir Abu-elhasa Center for Fertility for their contribution
in diagnosis and sample collection which were essential
steps in completion of this study.

Conflicts of Interest:

The authors declare no conflicts of interest regarding the
publication of this paper.

References:

1. Lizneva D., Suturina L., Walker W., Brakta S.,
Gavrilova-Jordan L., Azziz R. Criteria, prevalence, and
phenotypes of polycystic ovary syndrome. Fertilityand
Sterility. 2016;106(1):6-15

www.ijeais.org/ijahmr



http://www.ijeais.org/ijahmr

International Journal of Academic Health and Medical Research (IJAHMR)

ISSN: 2643-9824
Vol. 3 Issue 7, July — 2019, Pages: 7-10

2. Simon Walker, Geoffrey Beckett, Pater Rae, Peter
Ashby. (Ed.) (2013).WHITBY'S  CLINICAL
BIOCHEMISTRY Lecture Notes. 9Th editions. UK.
John Wiley &Sons. 141-147.

3. Tayrab, E., Ali ,M., Modawe, G.A., Naway, L(2014).
Serum Anti-Mdallerian hormone as laboratory predictor
in infertile women with and without polycystic ovary
syndrome. 2(3):61-6.

4. William J Marshall, Stephen K, Bangert Marta Lapsley.
(2012). Clinical chemistry, seventh edition. China.
Elsevier.258-272.

5. Lergo ,R., Kunselman, A., Dunaif, A(2001).Prevelence
and predictors of dyslipidaemia in women with
polycystic ovary syndrome, Am JMed., 111: 607-613.

6. Johnstone ,E. Rosen, M.Neril R.Trevithick,
D.Sternfeld, B.Murphy, R(2010)The polycystic ovary
post-rotterdam: a common, age-dependent finding in
ovulatory women without metabolic significance.
endocrinol metab.;95(11):4965-72.

7. Madhu, L.Vijay = Bhaskar, S. Sharma, A.
Sumapreethi.(2012). Marker of oxidative stress and
serum lipid in PCOS ,journal of evaluation of medical
and dental science .vol 1.P.769.

8. Belinda George and M Ganapathi Bantwal. (2016).
Polycystic Ovary Syndrome (PCOS) - From in Utero to
Menopause. Diabetes & Obesity International Journal.
1(2).107.

9. Shang-Gwo Horng, Tzu-Hao Wang, Hsin-Shih Wang.
(2008).Estradiol-to-Testosterone Ratio Is Associated
with Response to Metformin Treatment in Women with
Clomiphene Citrate- Resistant Polycystic Ovary
Syndrome (PCQOS). Chang Gung Med J .31. 477-83.

10. Elisabeth Lerchbauml,2*, Verena Schwetzl , Thomas
Rabe2 , Albrecht Giuliani3 , Barbara ObermayerPietsch(
2014). Hyperandrogenemia in Polycystic Ovary
Syndrome: Exploration of the Role of Free Testosterone
and Androstenedione in Metabolic Phenotype. PLOS
ONE; 9 (10). 1 - 12.

11. Adel F., Begawy. , Akmal, N., EI-Mazny. , Nermeen A.,
Abou-Salem. , Nagwa, E and. El-Taweel. (2010). Anti-
Mu" llerian hormone in polycystic ovary syndrome and
Norma-ovulatory women: Correlation with clinical,
hormonal and Ultrasonographic parameters. Middle East
Fertility Society Journal. (15).253-258.

12. Al-Hakeem H K, Kadhem M A. (2009). Is lipid profile
in women with polycystic ovary syndrome related to
serum calcium or magnesium? Journal of Karbala
University; 7(2):48-53

13. Laven J S, Mulders A G, Visser J A, Themmen A P et al
(2004). Anti-Mullerian hormone serum concentrations
in normoovulatory and an ovulatory women of
reproductive age. J Clin Endocrinol Metab; 89:318-323.

14. Valkenburg 0., Steegers-Theunissen, R.P.,
Smedts,H.P., Dallinga-Thie ,G.M., Fauser ,B.C.,
Westervel E.H ( 2008).A more atherogenic serum
lipoprotein profile is present in women with polycystic

ovary syndrome: A case-control study. J clin endocrinol
metab;93:470-6.

15. Cristian-loan ,l1 , Nicolae, C, Dan. M(2012).lipid
parameter in polycystic ovary syndrome .Applied
medical informatics .vol.31 .P.27-32.

16.Sirmans S M, Pate K A (2013). Epidemiology,
diagnosis, and management of polycystic ovary
syndrome. Clin Epidemiol; 6: 1-13.

17.Firouzabadi R d, Aflatoonian A, Modarresi S et al
(2012). Therapeutic effects of calcium & vitamin D
supplementation in women with PCOS. Complement
Ther Clin Pract; 18(2): 85-88.

18.Horng S D, Wang T H, Wang H S (2008). Estradiol-to-
testosterone ratio is associated with response to
metformin treatment in women with clomiphene citrate-
resistant Polycystic Ovary Syndrome (PCOS) Chang
Gung Med J; 31(5).24-28.

www.ijeais.org/ijahmr

10


http://www.ijeais.org/ijahmr

