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Abstract: This research was designed to assess the
Testosterone, Erythropoietin and hepcidin
concentrations and many hematological parameters
(Hb, PCV, RBCs, Iron concentration and Ferritin
concentration) in Women suffering poly cystic ovary, By
which (55) blood sample were collected from women
diagnosed with PCOs, at age (18-47) years with body
mass index < 30 kg/m? whereas (25) blood samples

were collected from healthy women regard as control
group with body mass index > 22 kg/m?,

All samples were collected from external laboratories in
Kirkuk city This study was done in the period from Sept
2016 to march 2017, so the results show significant
increase at level (P< 0.01) in  Testosterone
concentration and hematological parameters (Hb, PCV,
RBCs and Iron) in women suffering PCOs in
comparison with control group, In other hand the study
show significant decrease at level (P< 0.01) in Hepcidin
concentration, ferritin concentration in women suffering
PCOs in contrast with healthy group ,While the PCOs
) group showed no significant change in Erythropoietin
concentration in comparison with healthy group.
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l. Introduction

Polycystic ovary syndrome (PCOs) consider as one of the common
hormone disorder that affects many women at reproductive age around the
world, Women with PCOS have difficulty becoming pregnant, In addition
to fertility weakening may be lead to infertility, a woman with PCOS may
have some of the following symptoms and findings as Irregular menstrual
periods in women of reproductive age ovulatory dysfunction, Acne, EXxcess
hair growth on the face and body known hirsutism, Ovarian cysts, Mental
health problems ™.

Women with PCOS are often resistant to the biological effects of insulin
and, as a consequence, may have high insulin concentrations; associated
conditions include diabetes type 2, obesity, disruptive sleep apnea, heart
disease, mood disorder, and endometrial cancer. Other organ systems that
can be affected by PCOS include the brain, pancreas, liver, muscle, blood
vasculature 1231,

This syndrome is due to a combination of environmental and genetic
factors, obesity is one of risk factors, not enough physical exercise, and a
family history of someone with the condition. Diagnosis is based on two of
the following three results: an ovulation, ovarian cysts and elevation of
Testosterone level, and many other symptoms exclude Hypothyridism,
adrenal hyperplasia and Hyperprolactinemia [**!.

Subsequent studies have supported and amplified that dys-regulation of
androgen secretion led to Functional Ovarian Hyperandrogenism (FOH)
this result managed to oligo or an ovulation, two-thirds of PCOS cases
have functionally usual FOH, which characterized by 17-hydroxy
progesterone  hyper-responsiveness to  gonadotropin  stimulation.  Two-
thirds of the remaining PCOS have FOH noticeable by testosterone altitude
after adrenal androgen production suppressed .The many other PCOS cases
have limited evidence belong to abnormalities steroid secretory 71,

Testosterone is steroid hormone one the important androgens group
increased during the injured with PCOs as well as the research illustration
it is important role as a regulator of erythropoiesis process human ©°!,

Circulating testosterone concentrations have been related with hemoglobin
concentrations in men from adult period until reached to elderly %,
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Erythropoietin  (Epo) is required factor for red blood cell (RBC)
production. The affiliation between the O, content of the blood and
erythropoiesis was first described by the French anatomist Francois-Gilbert
Viault in 1890, who detected the specific stimulus for Epo expression is a
fall in tissue O, pressure (Poy). The hematopoietin or Epo increased under
hypoxic situations there is the high linkage between kidneys and liver to
produce Epo by tow main factors first one is globulin secretion from liver
linked with Renal Erythropoeitic factor which secreted from kidney in
response to cellular hypoxia; it stimulates in human bone marrow to
increase red blood cell production (erythropoiesis) ™2,

as in previous studies finds that small amount of Epo (around 10ng /ml) are
sufficient for stimuli product red blood cells ,many causes of cellular
hypoxia resulting in raises level of Epo (above of 1000 ng/ml) hypoxemia
due to chronic lung disease 3.

Exogenous erythropoietin, recombinant human erythropoietin (rhEPO) s
produce by recombinant DNA technology in cell culture and are
collectively called erythropoiesis—stimulating agents (ESA), it used in the
treatment anemia from cancer chemotherapy , anemia in chronic kidney
diseases and in case of anemia in myelodysplasia, in other wise this
therapy has many side effect include myodardial infarction strocke, venous
thromboembllism, the risk may be increased when EPO treatment dose
causes in raises hemoglobin level over than 14 g/dl to 16 g/dI 4!,

In older men Erythrocytosis is the most common adverse incident
associated with testosterone therapy, however the mechanisms by which
high level of testosterone stimulates erythropoiesis had revealed by
different scientific approaches *°!.

Hepcidin is The peptide it represent main regulator of iron homeostasis in
vertebrates, the first described as a cationic antimicrobial peptide with
microbicidal properties against many micro-organisms In vitro, During
inflammation one of the most agents induced strongly is hepcidin, and
evolving in the pathogenesis of a many cases of infections .one of previous
article indicate that role of hepcidin in the resistance and susceptibility to
infectious diseases 1*),

The hepcidin—ferroportin association for controlling the normal iron level
in both extracellular and total body iron levels. Ferroportin is a main
protein that is the major exporter of iron from mammalian cells, Hepcidin
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limits the extracellular iron by binding ferroportin and mediating its
degradation, therefore preventing iron release from intracellular sources,
Sustained raises of hepcidin result in inadequate iron availability for
erythropoiesis, affecting an  iron-restricted anemia, previous article
mentioned to hepcidin is one of the factors affecting the pathogenesis of
the PCOs disease 18],

The aim of this study was to evaluate plasma levels of Erythropoietin,
hepcidin, Testosterone, and many Hematological parameters in patients
with PCOS in Kirkuk city.

2-Materials and Methods

2-1 Patients and Blood collection:

This study was done in the period from Sept 2016 to march 2017, it
involving two groups the first one includes 55 blood sample from women
diagnosed with poly cystic ovary syndrome with age range (18-47) vyear.
The blood samples were collected from external laboratories in kirkuk city
and its districts The second group includes 25 blood samples from healthy
women conceders as control group. Collection of blood samples blood
serum was prepared from (5ml) venous blood obtained by using
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disposable syringe and clean dry plain tubes without any
anticoagulants and left it at room temperature to coagulate. After that
centrifuged for five minutes at 3000 rpm to get serum without any
hemolysis, separated serum was stored in -20 C for hormonal and
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biochemical studies, Whereas (1 ml) venous blood obtained by using
anticoagulant tube for hematological studies.

2-2 Determination of Parameters

Hepcidin were determined by using their kit ELISA Kit (Hep25),
from (Cusabio), Erythropoietin was determined by using their
Human Erythropoietin ELISA Kit (EPO) (ab119522) 1*%,

Testosterone was determined by using its kit from Monobind 2%,

Iron was determined by using its kit from  Biomaghreb company,
ferritin  VIDAS-Ferritin kit, was determined by using its kit from
bioMerieux company, Hb, PCVs, RBCs, was determined by using its
kit from HOREBA company, Hematology Analyzer.

2-3 Statistical analysis:

The data were analyzed by (SAS, 2001) software according to one
way ANOVA followed by duncun range test used at a statistical
concentration of (p<0.01).

3. Results and discussion

The result of this study as show in (Figurel) a significant increase at
concentration (P< 0.01) of Testosterone concentration (258 + 1.44)
ng/dl in women suffering PCOs in comparison with healthy women
as a control group (45 + 0.75) ng/dl.

Figure (1): Concentration of Testosterone hormone (ng/dl) in study groups

This result was agree with many previous studies showed that cysts
may induce ovary to secretion a high concentration of testosterone,
Assays of testosterone are important in the diagnosis and
management of a number of clinical conditions in females including
precocious puberty, androgen-secreting tumors, and polycystic ovary
syndrome (PCOS) 24,
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So the current result was agree with research who show that
hyperandrogenism was thought to be the essential factor for PCOs
and high testosterone concentrations are reported in many women
with PCOs 14,

In contrast with our study found by Gomathi et al., 2011 serum
concentrations of testosterone, Estradiol, Prolactin in women with
PCOs were all within the normal reference range for young women
,and no increase in serum testosterone concentrations was noted even
in PCOs women with hirsutism 21,

Figure (2): The result of this study revealed a no significant
difference (19.07+£1.21 ng/ml) of Erythropoietin in women suffering
PCOs in comparison with healthy women (24.07ng/ml).

M control PCOs

30 4
25 -+
20 -
15
10

Erythropoietin conce. ng/ml

control PCOs

Figure: (2) concentration of Erythropoietin (ng/ml) in study groups.
The normal concentration of Erythropoietin hormone concentration

evidence that even the raise of testosterone concentration did not
effect on EPO in women suffering PCOs as in previous reports
appointed that testosterone failure to directly activate EPO
transcription in Hep3B cells, an EPO-secreting cell line that is
greatly sensitive to hypoxic induction %!,
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thus suggesting that any putative EPO-dependent mechanism for
testosterone-induced erythrocytosis may be indirect , in another
report indicate that administration of physiologic doses of
testosterone in healthy men suppresses the iron regulatory peptide
hepcidin while EPO concentrations remained unaffected after 20
weeks of treatment, This observation raises the possibility that
unchanged EPO concentrations reflect a higher biological activity of
EPO, via increased iron bioavailability, in contrast one hypothesis
revealed that administration high dose of testosterone to old men or
women may be stimulates EPO transiently, beside with suppression
of hepcidin.

Figure (3): has been shown significant decrease (P< 0.01)
concentration in Hepcidin in blood concentration (6.46£0.08 ng/ml)
in PCOs comparison with control group (14.13 £ 0.75 ng/ml).
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Figure: (3) concentration of hepcidin hormone (ng/ml) in study group

This result comes agree with Wen and his followers (2013)
they found that administration of high dose of Testosterone to male
and female mice encouraged suppress of hepcidin expression process
in liver by its special effects on erythropoietin or hypoxia-sensing
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mechanisms. By contrast expected increase in hemoglobin may be
noticed as response to get testosterone *!. Hossein and his followers
(2017) proved in their articles there were a Fast but temporary rises
in renal EPO mRNA expression and serum EPO concentrations as
reflect of administration of Testosterone, in other hand they show
that hepcidin  mRNA expression was suppressed by testosterone
administration 2. Another research shows that older men hepcidin
level may be suppressed as in respond to management of testosterone
dependent on giving dose %%,

Figure (4): show a significant increase (P< 0.01) in Iron blood
concentration (39.01+ 4.55) in women with PCOs when it has been
compared with control group (23.21 *= 2.93). The result show
significant decrease (P< 0.01) of Ferritin concentration in PCOs
women (26.72+0.07) comparison with control group (47.33£1.55).
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Figure: (4) Concentration of Iron and Ferritin concentration in study groups.

Figure (5): The results show a high significant at concentration (P<
0.01) of Hb blood concentration (16.65£1.17) in PCOs women
comparison with control group (12+0.33) As well as PCV blood
concentration (49+£1.96) in PCOs women comparison with control
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group (37+0.60) this figure has been shown high concentration in
RBCs blood concentration (5.6+1.47) in PCOs women comparison
with control group (4.2+1.03).

 Control mPCOs

60
50
40
30

20
- ol 8
0 __ .

Hb PCV RBCs

Figure: (5) Concentration of Hb, PCV and RBCs in study groups..

Previous article show that In older men and during testosterone
therapy causes one of most important problem is suppress of
hepcidin serum level and reflect to increases in hematocrit 2%,

In other hand the decrease hepcidin level combination with up
regulation of ferroportin causes in increased of iron transfer from the
spleen which increase iron availability for synthesis the hemoglobin,
addition to that many previous evidence indicate that erythropoiesis
may stimulates by testosterone reflect in increasing of RBCs count,
so Testosterone administration may be increases reticulocyte count,
which regards as marker of erythropoiesis. another finding indicate
that testosterone administration raises serum iron and transferrin
overload; increased serum iron , reduced splenic iron stores and
increased incorporation of  ansferrin-bound 58Fe into the red blood
cells of testosterone-treated mice compared to controls 7.

Addition with it increased ferroportin expression in the spleen was
associated with excessive of Testosterone-mediated suppression of
hepcidin, In contrast with a previous report that hepcidin selectively
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regulates  ferroportin ~ expression in  splenic  macrophage.
Furthermore, sera get from testosterone-treated mice induced
significantly greater hemoglobin accumulation in K562 cells induced
toward erythroid differentiation than sera get from vehicle-treated
mice. 1293

4. Conclusion

For our research is: serum level of hepcidin and ferritin were
decreased significantly in PCOs group. Serum level of erythropoietin
was no significantly differing in PCOs group compared with control

group.

5. Recommendation

Study of irisin and antioxidants levels in PCOs patients.

6. References

[1] Duncan WCA "guide to understanding polycystic ovary syndrome (PCOS) "J
Fam Plan Reprod Health Care 40 (3): 217-225, (2014).

[2] Knochenhauer ES, Key TJ, Kahsar-Miller M, Waggoner W, Boots LR and
Azziz R. "Prevalence of the polycystic ovary syndrome in unselected black
and white women of the Southeastern United States: a prospective study” J.
Clin Endocrinol Metab.; 83:3078-3082, (1998).

[3] Holte J, Gennarelli G and Wide LI. "High prevalence of polycystic ovaries
and associated clinical, endocrine, and metabolic features in women with
previous gestational diabetes mellitus" J. Clin Endocrinol Metab; 83:1143-50,
(2009).

[4] De Leo V,Musacchio M, Cappelli V,Massaro M and Morgant G. "Hormonal

and metabloic aspects of PCOs :an update"Reproductive biology and
Endocrinology; 14, (1): 38, (2016).

B




Ahe juslelsaell

W s s

[5] Diamanti- Kandarakis E, Kandarakis H. and Legro R., "The role of genes
and environment in the etiology of PCOS". Endocrine; 30, (1): 19-26. (2006).

[6] Mortada R, and Williams T., "Metabolic Syndrome: Polycystic Ovary
Syndrome". 435: 30—42.(2015)

[7] Robert LR and David AE. "The Pathogenesis of Polycystic Ovary Syndrome
(PCOS): The Hypothesis of PCOs as Functional Ovarian Hyperandrogenism",
J. of Endocrine, 37 (5): 467-520, (2015).

[8] Mirand EA., Gordon AS. and Wenig J., "Mechanism of testosterone action in
erythropoiesis"; Nature 206, 270-272, (2007).

[9] Bhasin SA, Cunningham GR, Hayes FJ, Matsumoto AM, Snyder PJ,
Swerdloff RS, and Montori VM., "Testosterone therapy in men with
androgen deficiency syndromes: an Endocrine Society clinical practice
guideline™; J. Clin. Endocrinol Metab, 95, 2536-2559, (2010).

[10] Ferrucci LH, Maggio MA, Bandinelli SY, Basaria SB, Lauretani F, Ble A,
Valenti G, Ershler WB, Guralnik JM, and Longo DL."Low testosterone
concentrations and the risk of anemia in older men and women"; Arch. Intern.
Med., 166, 1380-1388 (2006).

[11] Yeap BB, Beilin J, Shi Z, Knuiman MW, Olynyk JK, Bruce DG., and
Milward EA., "Serum testosterone concentrations correlate with haemoglobin

in middle-aged and older men; Intern Med. J. 39, 532-538, (2009).

[12] Wolfgang JM. "Regulation of erythropoietin production”.J. of Physiol., 589
(6): 1251-1258.(2011)

[13] Hodges VM, Rainey S, Lappin TR and Maxwell AP. "Pathophysiology of
anemia and erythrocytosis”. Crit Rev Oncol Hematol.; 64:139-158, (2007).

[14] Jlkmann WD., "Metabolisim of Hepcidin and Regulation of erythropoietin
production” J. of Endocrinol. 598, (6):1254-1262, (2011).

[15] Hara N, Nishiyama T, Takizawa I, Saito T, Kitamura Y. and Takahashi
K., "Decline of the red blood cell count in patients receiving androgen

B




Ahe juslelsaell

W s s

deprivation therapy for localized prostate cancer: impact of ADT on insulin-
like growth factor-1 and erythropoiesis", Urology 75, 1441-1445, (2010).

[16] Pigeon CD, Illyin GN, Courselaud BL, Leroyer PW, Turlin BA and Brissot
P. "A new mouse liver-specific gene, encoding a protein homologous to
human antimicrobial peptide hepcidin, is overexpressed during iron overload".
J. Biol. Chem. 276 (11): 7811-19. (2001).

[17] Nemeth EL, Tuttle MS, Powelson JS, Vaughn MB, Donovan A and Ward
DM. "Hepcidin regulates cellular iron efflux by binding to ferroportin and
inducing its internalization". Science; 306 (5704): 2090-3. (2004).

[18] Hossein RB, Shams SP, Shariat MD, Kazemi Jalissh HF, Mohebi M,
Haghollahi FK. "Evaluation of serum hepcidin and iron levels in patients with
PCOS: a case-control study. J. Endocrinol Invest.; 40 (7): 779-784 (2017).

[19] Hansen HG., Nilsson CN., Lund AM., Kol S., Grav LM., Lundgvist M.,
Rockberg J., Lee GM., Andersen MR. and Kildegaard H., "Versatile
microscale screening platform for improving recombinant protein productivity
in Chinese hamster ovary cells"; Sci. Rep.5: 18016; doi: 10.1038/srep18016
(2015).

[20] Marino FE., Risbridger G.,and Gold E., "Activin-8C modulates cachexia
by repressing the ubiquitin-proteasome and autophagic degradation pathways";
J. Cachexia Sarcopenia Muscle 6:365-80, (2015).

[21] Richard S. LegroWilliam D. Schlaff JC. TrussellStephen A. and
Krawetz. "Total Testosterone Assays in Women with Polycystic Ovary
Syndrome:  Precision and Correlation with  Hirsutism” .J. of Clinical
Endocrinology & Metabolism, 95, (12): 12-19, (2010).

[22] Homburg R. "Androgen circle of polycystic ovary syndrome", Hum. reprod
Jul; 24 (2009), (7): 1548-55. doi: 10.1093/humrep/dep049. Epub Mar.11
(2009).

[23] Gomathi K1, Shaafie IA., Mummigatti K, Shahid S. and Sreedharan J.
"Biochemical Parameters in Women with Polycystic Ovary Syndrome in
Ajman", UAENJOG; 6 (2): 7-10 (2011).

B




e wsladlsasll
J by )
- “J

I[P P

[24] Eric Bachman, Thomas G.Travison, Wen Guo, Michelle Li, John Connor
Westfall, Victor G, and Shalender B. "Testosterone Induces Erythrocytosis
via Increased Erythropoietin and Suppressed Hepcidin: Evidence for a New
Erythropoietin/Hemoglobin Set Point"; J Gerontol A Biol. Sci. Med. Sci.; 69
(6): 725-735 (2014).

[25] Wen G. Eric B. Michelle L. Blusztajn H. Thomas G. Martina U. Elizabeta
N and Shalender B., "Testosterone administration inhibits hepcidin
transcription and is associated with increased iron incorporation into red blood
cells Aging Cell 12", pp280-291 (2013).

[26] Bachman E.,Feng R., Travison T. Li M. Olbina G., Ostland V., Ulloor
J.,Zhang A., Basaria S.,Ganz T. Westerman M. and Bhasin S,
"Testosterone suppresses hepcidin in  men: a potential mechanism for
testosterone-induced erythrocytosis”, J. Clin. Endocrinol. Metab.; 95 (10):
4743-7 (2010).

[27] Ponka P. "Tissue-specific regulation of iron metabolism and heme synthesis:
distinct control mechanisms in erythroid cells"; Blood 89, 1-25 (1997).

[28] Chaston T, Chung B, Mascarenhas M, Marks J, Patel B, Srai SK. and
Sharp P.; "Evidence for differential effects of hepcidin in macrophages and
intestinal epithelial cells"; Gut 57, 374-382 (2008).

[29] Ahmed H. Seri Y. and Kemal S., "Impact of long term metformin therapy on
hepcidin and iron status in type Il diabetic patients"; Int. J. Pharm. Clin. Res.;
7 (3): 185-193 (2005).

[30] Insenser M., Marian G., Valaris S. and Guralin N., "Proteomic analysis of
plasma in the polycystic ovary syndrome identifies novel markers involved in
iron metabolism, acute-phase response, and inflammation”; J. Clinical
Endocrinol Metab.; 95 (8): 3863-3870 (2010).




I[P P

e Lusladly el :J{:‘“’,

(3 39 Gadauniedly O 9 miaddly Cnings g Asdl gasd (Sgius pasds
Lo G paaldl udSS Aapdliey Sbliall cluddl § Logod) ol pad |
258,

ol8 ‘QM‘..\.Q.C 59 9 2‘5)'_:.” dgatma (s> Ly ‘1&54.5.;.&.‘\ ..53,%.‘ KYPEPRIRY
3 2 .

S dnals” Glallslall pole pud fimgall-daill 1/ DsS5S Anals
cigaaadll g lall S 5lenl ple mad 5 Glaall folndl psle s foslall S
haleem2ye@yahoo.com ;i AS sy e < Lo drol>

EWRVES

Osemddly Gadputidly Otsondl Osarn 1S5 Syiue pudil Jldl Cmdl pase
ool slremdl addl SLyS @9 Hb (nglgardl) Ligodl clpasll (o saey Souased!
Gilay sl sLadll § iyl 355 s ope Slad wasls RBCs &lpesdl aull cili,Sy PCV
My Gaaldl Sty clilas slud (e a5 diue (55) pexr @3 3 cpaald] uSS (o (e
AST il 3 petd o) A8y 50 olid @39 LS A (47 J118) (e oylac] sl
o & Byl Ao gameS Oiel Slordu sl (o o5 Aige (25) pez o5 Loty « 25/p03S 30 (0

26/03S 22 0 U381 red sl IS 250 4!

el oo Bl Ayl Gzl aBy eSS Apae § ALl il e Siliall aes @5 048
3 (P<0.01) Syime dic Gsine §las)l mludl cupdsl a8y 2017 131 i Blady 2016 Jobil
sladll @ (aasdl 9 Hb, PCV, RBCs ) gacll cilyaally gumsedl Osamddl Ogaya 78,5
Bl Stz o 3 < Bleskad) Byl Aegars po olie bl Gt Zolicy SlbLall
Bylaiudl Aegazme ao Wjlie Sllall cbuddl § cnipnally Gaiusdl 71555 § Goine (olasil
Ogay2 #5535 3 Ligiae Dldis) sg29 aue Slhiball cludll Acgeme ciplsl (n> (& Aagladl

Aodadl 8yl cud) degazma po Aylaa (g9 Al

ol o Cpikesctid «tig958y) « PCOs i lido ilalS

1




	مجلة كلية التربية العدد 15 أخر تعديل 1
	الانجليزي كلية التربية العدد 15


