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ABSTRACT

This research was conducted to study the relationship between the polycystic
ovary syndrome (PCOS) and thyroid disorders. The study includes 50 infertile Iraqi
women with polycystic ovary syndrome (PCOS) and 20 healthy women. Blood
samples were collected from the Infertility Center of AL-Yarmok Teaching Hospital
in Baghdad, during the period from November, 2010 to May, 2011. The age of
infertile and fertile women was ranged from 16 to 45 years. Hormonal study of
Estradiol (E2), Luteinizing hormone (LH), Follicle stimulating hormone (FSH),
Testosterone (T),Thyroid stimulating hormone (TSH) , Triiodothyronine (T3) and
Thyroxin(T4) was done for each patient. The results showed that there is a significant
(P <0.05) decrease in E2 and FSH levels in PCOS women comparing with fertile
women. Also a significant (P <0.05) increase in LH\FSH was detected in PCOS
women and fertile women and non-significant (P <0.05) differences in testosterone,
TSH, T3 and T4 levels between infertile and fertile women.The hormonal profile
according to Body mass index -BMI was showed to be significantly (P <0.05)
decreased in testosterone in obese and overweight PCOS women, significant (P
<0.05) decrease in FSH level in obese PCOS women and no significant differences in
E2 and LH levels.According to the hirsute in PCOS women the hormonal profile
showed a significant (P <0.05) decrease in E2 and FSH levels in hirsute PCOS
women, no significant differences in LH levels and elevated in testosterone levels but
without significance in hirsute PCOS..

Introduction

Polycystic ovary syndrome (PCOS) was first
described in 1935 by Stein and Leventhal (1). PCOS is a
common endocrine disorder in women which associated
with marked increases in ovarian androgen production
(hyperandrogenaemia) and insulin resistance. Although
the pathogenesis of PCOS remains uncertain, insulin
resistance and hyperinsulinemia are found in
approximately 80 % affected women (2).
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A complete understanding of the underlying
pathophysiology of PCOS is still lacking, because of the
heterogeneity of this disorder.There are most likely
multiple underlying pathophysiologic mechanisms (3).
Several theories have been proposed to explain the
pathogenesis of PCOS such as an increase in (GnRH)
and LH secretion (4) or alteration in insulin secretion
lead to hyperinsulinmia and insulin resistance (5,6). A
defect in androgen synthesis that results in an increased
ovarian androgen production was also proposed (7).

The common symptoms associated with POC
include elevated serum levels of androgens, specifically
testosterone, androstenedione, and
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dehydroepiandrosterone  sulfate (DHEAS). These
elevated levels lead to hirsutism of facial hair,
androgenic alopecia, acne, oily skin and seborrhea (8).
Occasionally masculinization (9) and obesity centered
on the lower half of the torso ‘apple-shaped” were also
noticed (10) in addition to other symptoms.

The current study was conducted to find the
correlation between PCQOS, hirsutism and obesity.

Materials and Methods
Subjects

Two study groups have been investigated, the first
group consist of fifty infertile Iragi Baghdadian women
with PCOS. PCOS patients were selected from the
Infertility Center of Al-Yarmouk Teaching Hospital
from November, 2010 to May, 2011.The second group
is healthy control which consists of twenty healthy
fertile women of different ages. All of them are chosen
dependent on the following criteria (11):

Regular menstrual cycle (26 to 30 days), age 15 to
45 years, normal body mass index (18 to 25 Kg/m?), no
history of endocrine disease and no use of medication or
oral contraceptives. Ultrasonography and blood
sampling were collected from subjects during the
follicular phase (3, 4, or 5 day).

The data were collected together with the
subject’s gynecological history and all their social,
medical, and reproductive data according to a
guestionnaire forma.

Criteria used for the diagnosis PCOS subjects:
To enroll the subjects with PCOS should include
at least two of the following three features (12):
1. Oligo and /or unovulation.
2.Clinical and /or biochemical features of hyper
androgenism.
3. The presence of polycystic ovary morphology.

Blood sampling:

Venous blood sample (5 ml) was collected from
each woman of both PCOS and healthy control. The
serum obtained by putting the blood samples in a clean
dry plain plastic tube and allowed to clot at 37C for 30
minutes before centrifugation. The tubes centrifuged at
5000 rpm for 5 minutes, serum was collected and kept in
freezer until used.
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Hormonal assay:

Hormonal analysis for E2 , FSH, LH ,T was
performed by using Addendum-Mini VIDAS apparatus
(VIDAS) 12 mode 10, 1992, BioMerieux Company,
France, through an enzyme linked fluorescent assay
(ELFA) technique.

Body Mass Index:

The female body mass index (BMI) was measured
according to the following equation: dividing the weight
in kilograms by the height in squared meters (kg/m2)
(13).The parameters of Body mass index which was
used was according to the European Society of Human
Reproduction and Embryology, 2009 and as follow:

Underweight < 18.5 , Normal 18.5-24.9,
Overweight 25-29.9, Obesity > 30.

Hirsutism:

Modified Ferryman-Galway with single observer
was used to assess the degree of hirsutism .Score of at
least 8 of 36 was taken as significant (upper

lip ,face ,jaw and neck, upper back, lower back,
arm ,thigh ,chest, upper abdomen , lower abdomen and
perineum (14).

Statistical analysis:

The statistical analysis system —-SAS (2004)
program was used to the find the effect of different
factors in traits in this study. Least significant difference
(LSD) test was also used for the significant comparision
between means.

Results and Discussion
Age

The age of all PCOS women was ranged < 20 to >
40 years. Table (1) revealed that 44% of the study PCOS
women were between(21-30) years , followed by 32% of
patients whose age ranged between 31-40 years and 14%
of patients whose age (<20 years) , and older age group
(> 40years) were only 10 % of total PCOS patients. This
may lead to conclude that group 2 and group 3
constituted the greatest number groups in the present
study. The results disagreed with Bronstien et al. (15)
who reported that 74% of PCOS were adolescences. In
Iraq girls might not be diagnosed in the early pubertal
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years therefore, the results revealed the high percentage
in age group (21-30 years).

Table (1): Distribution of PCOS women and control group
mean according to their ages.

Control
Age group PCOS group

No. % No. %

<20 7 14 1 5

21-30 22 44 16 80

31-40 16 32 3 15

> 40 5 10 0 0
Total 50 | 100% | 20 | 100%

Hormonal profile:

1. Reproductive Hormones

The results obtained from hormonal analysis revealed
that the E2 and FSH have a significant lower levels in
PCOS women (34.89+2.39pg/ml ; 6.99 + 0.41 pwlU/ml
respectively ) than healthy control group (54.07 £ 7.02
pg/ml; 13.56 £3.79 plU/ml respectively ). Other
parameters such as LH and LH/FSH ratio showed no
significant levels. On the other hand, testosterone levels
showed elevated level (1.43+0.29) ng /ml than control
group (0.60 £0.13) ng/ml in PCOS women with no
significant (P>0.05) different (Table -2).

Table (2): Mean endocrine —metabolic values (+ SE) of
polycystic ovary syndrome and healthy women.

Hormones Mean = SE LSD value
PCOS Healthy
control
E2 3489+239 | 5407702 | 17.464*
(pg/ml)
T(ng/ml) | 1.43+0.29 0.60 +0.13 2.102 ns
LH
(uIU/ml) 10.04 £ 0.98 13.51 +3.88 7.247 ns
FSH N
(uIU/ml) 6.99 £ 0.41 13.56 + 3.79 3.517
LH/FSH 1.49 +0.168 0.99 £ 0.008 1.203 ns

P<0.05) , ns: non-significant.

T:Testosterone, E2: 17 p-Estradiol, LH: Luteinizing Hormone,
FSH: Follicle Stimulating Hormone, SE: Standard error, PCOS:
Polycystic ovary syndrome, LSD: Least Significant Differences .

The current results agreed with Chang and
Katiz (16) who's showed the E2 hormone level in PCOS
women may be low to normal. The increase in serum
AMH level in PCOS women resulted from an increased
production o this hormone per follicle (17); this amount
led to an inhibits of aromatase activity therefore the
follicle did not produce a sufficient amount of E2
hormone (18). The elevated of testosterone was in
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agreement with the study of Carmina et al.(19) who
explained the LH hyper secretion which was in positive
correlation with the elevated serum of 17-
hydroxyprogestrone , androstenedione and testosterone
There were additional causes of hyper androgenism (20)
as : An increased synthesis of testosterone precursors
due to a dysregulation of theca cell androgen production.
An inhibin ~ augmentation of  LH-mediated
androstenedione production. Hyper insulinemia, which
has been proposed as the primary event leading to hyper
androgenism. An increased serine phosphorylation of
the insulin receptor, resulting in an activation of both
ovarian and adrenal P450c170 enzymes and promoting
androgen synthesis. Genomic variants in genes related to
the regulation of androgen biosynthesis, function, and
the availability of androgens to target tissues, insulin
resistance and the metabolic syndrome. The high level
of LH which was noticed in this study was explained by
MecCartney et al. (21) who found that the PCOS
women as exhibiting an accelerated frequency and / or
higher abundance of LH pulses ,augmentation of LH
secretory burst mass, a more disorder in LH secretion.
One study reported that 75% of PCOS women have an
elevated LH level, because of the elevated insulin levels
that cause the abnormalities in hypo thalamicpituitary-
ovarian axis that lead to PCOS (20,23).

Also the hormonal assay showed that the FSH
was significantly lower in PCOS compared with healthy
group. These result was in agreement with the finding by
Begawy et al .(24) .The reduction levels of FSH could
be due to high levels of inhibin that have been reported
by others in the PCOS women which lead to FSH
reduction (25) or to over expression of Follistatin
leading to the increase of ovarian androgen production
(26). The increased level of androstenedione from
adipose tissue of the PCOS additionally stimulates LH
and inhibits FSH (1). The results obtained revealed that
there was LH/FSH >1.5 in PCOS women (1.493+0.168)
compared with healthy group (0.991 + 0.008),these
results were in agreement with Arroyo et al .(27) who
demonstrated that >75% of PCOS women with
dyesregulation in gonadotropic function and explained
that the normal pulsatile secretion of LH was increased
by an increased frequency and amplitude of pulses,
while that of FSH is unchanged or muted ,therefore the
LH values may be elevated, and the LH:FSH ratio can
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be increased to more than 2.5 . On the other hand, these
values may be normal in as many as 10% to 20% of
women with PCOS.

2. Thyroid Hormones:

Data listed in table (3) showed that there were
no significant differences in TSH , T4 and T3 levels in
82% of PCOS women, but all data showed there were
elevated levels than normal ranges.

Table (3): The levels of TSH, T4 and T3 among polycystic
ovary syndrome infertile and fertile healthy women.
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Hormones Mean + SE LSD value
oo |

p;-glt'n] 9.22 +3.51 2.15+0.50 25.127 ns

r-nrgl?l; 4.15+1.58 1.97+0.16 11.317 ns

;3,?,'_ 101'85;1 * | 96254513 | 34.954ns

* (P<0.05) , ns: non-significant.

TSH : Thyroid-Stimulating Hormone, T3: Triiodothyronine T4:
Thyroxin ,SE: Standarderror, PCOS: Polycystic Ovary
Syndrome, LSD: Least Significant Differences.

Both the thyroid and ovaries are part of the
endocrine system and belong to a common hormonal
axis consisting of hypothalamus - pituitary — thyroid —
ovaries (23) and according to recent studies, many
evidences showed that women who suffered from PCOS
present, in most cases, thyroid disorders which is often
associated with hypothyroidism or at risk of future
hypothyroidism (20). The hypothyroidism may lead to
lower levels of sex hormone binding globulin (SHBG),
which in turn leads to high concentrations of
testosterone, one of the factors that contribute to the
onset of some symptoms of PCOS such as infertility,
polycystic ovaries, hirsutism and acne(28). In the current
study we did not detect any abnormal levels of thyroid
hormones among PCOS patients which may link the
PCOS with another factor such as insulin resistance(29).

Body mass index and hormonal changes:

The results of this study shown in table(4)
indicate that there has been significantly lower (p<0.05)
level in T hormone levels in obese PCOS women
(1.09£0.15ng/ml) and overweight PCOS women
(1.26£0.54 ng/ml) when compared with normal weight
PCOS women (2.78+£1.19 ng/ml). The current results

Open Access

also showed the FSH levels which were significantly
lower (p<0.05) in obese PCOS women (5.96 =+
0.43uIU/ml) when compared with normal weight PCOS
women (7.94+ 1.33ulU/ml) . There was no significant
difference in serum levels of E2 and LH.

Table (4): Body mass index of polycystic ovary syndrome

women and
hormonal profile (Mean = SE ).
Hormones BMI LSD
Normal . .
weight Obesity | Overweight
E2 pa/ml 3511+ 39.02 + 29.79 9.237
P9 6.30 3.93 2.99 ns
278 £ 1.09 +
T ng/ml 119 015 1.26+£054 | 1.231*
LH 11.63 8.28 + 11.49 + 5.924
pIU/ml 3.04 1.27 1.61 ns
FSH 7.94 ¢ 5.96 + N
WIU/mi 133 0.43 7.85+0.72 | 1.663

* (P<0.05) , ns: non-significant.

E2: 17 p-Estradiol, T: Testosterone, LH: Luteinizing Hormone,
FSH: Follicle Stimulating Hormone, SE: Standard error, LSD:
Least Significant Differences, BMI: Body Mass Index
weight/heigth?)

The decrease levels of FSH in this study is in
agreement with the findings by Beydoan et al. (30), and
Liou et al .(31). Yet the present findings were in
disagreement with Benson et al.(32) who reported the
obese and overweight PCOS women who had increase
levels of T hormone and LH. Wang et al.(33) reported
that there was high prevalence of overweight/obesity in
PCOS women ,the obesity is associated with insulin
resistance and correlated with decreased SHBG which
caused an increase in circulating testosterone(34).
Obesity represents a probable pathogenetic factor since
the FSH secretion of the pituitary is inhibited by the
increased synthesis of E2 in the adipose tissues, the
additional cyclic E2 lead to an increase secretion of LH
of the pituitary (35). Freytag (36) proved that
hyperandrogenaemia possibly causes android fat after
hirsutism in PCOS women and confirmed the suggestion
that obesity caused by hyperandrogenaemia is mostly
adrenocortical obesity. She also reported that both
hyperandrogenaemia and obesity were related to the
insulin metabolism.

Hirsutism and hormones changes:
Data listed in table (5) showed the E2 was
significantly lower (p<0.05) in PCOS women with
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hirsutism (33.17£2.37pg/ml) compared with PCOS
women (42.75 +7.50pg/ml). The results obtained
showed that there were no (p>0.05) significant
differences in serum levels of LH in PCOS hirsute and
PCOS women. In spite of the T hormone levels that was
with no significant

Difference between PCOS hirsute women
(1.5040.35)ng/ml and PCOS women (1.07+£0.31ng/ml).
While these results were significantly (p<0.05) higher
than the control subjects (0.6+0.13) ng/ml.

Table (5): Effect of hirsutism in level of hormones (Mean +
SE) in polycystic ovary syndrome women.
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Hormones Hirsutism Mean + SE LSD
value
PCOS without | PCOS with
hirsute hirsute
E2 pg/ml 42.75+7.50 33.17 +2.37 8.856 *
T ng/ml 1.07+0.31 1.50 +0.35 1.180 ns
LH 13.87 +2.19 9.20 £1.06 5.680 ns
nIU/ml
FSH 8.05+0.54 6.76 £ 0.48 1.594 ns*
wIU/ml

* (P<0.05) , ns: non-significant.

E2: 17 B-Estradiol, T: Testosterone, LH: Luteinizing Hormone,
FSH: Follicle Stimulating Hormone, PCOS: Polycystic Ovary
Syndrome SE: Standard error, LSD: Least Significant
Differences,

The results noticed by this study were in
agreement with Deugarte et al. (37) and Azziz et al.
(38). Ovalle and Azziz, (39) concluded the source of
hyperandrogenism due to the genetic abnormalities in
insulin receptor resulting in the thickening of the ovarian
theca that increased the androgen production and
inhibition of SHBG synthesis. The degree of hirsutism
might be influenced by the relative activity of the Sa
reductase that convert testosterone to the more active
metabolic dihydrotestosterone (4,20).

References
1. Marx. T. L. and Mehta. A.E.(2003). Polycystic ovary

syndrome: pathogenesis and treatment over the short
and long term. Cleve.Clin.j.Med.70(1):31-41

2 .Guyton, A.C. and Hall, J.E. (2001). Female
Physiology before pregnancy;and the female
hormones. In: Medical Physiology. Guyton, A.C. and
Hall, J.E. (eds.). W.B. Saunders Company.
Philadelphia. Pp 929-943.

Open Access

3 .King. J. (2006) .Polycystic Ovary Syndrome. Journal
of Midwifery & Women’s Health. 51(6):1-3.

4 Tsilchorozidou,T., Overton, C., and Conway,
G.S.(2004). The pathophysiology of polycystic ovary
syndrome. Clin. Endocrinol.60:1-17.

5 .Ehrmann, D. A. (2005). Polycystic ovary syndrome.
Nat. Engl. J .Med. 352:1223-1236

6 .Guzick , D.S.( 2004). Polycystic ovary syndrome.
Obstet. Gynecol. 103:181-193.

7.Hill ,K.M. (2003): The pathogenesis and treatment of
PCOS. Nurse Pract. 28: 8-25.

8. Azziz, R., Ochoa, T.M., Bradley, E.L., Potter, H. D.,
Boots, L.R. (1995). Leuprolide and estrogen versus
oral contraceptive pills for the treatment of hirsutism:
a prospective randomized study. J. Clin. Endocrinol.
Metab; 80:3406-3411.

9.Gilling-Smith, C., Willis, D.S., Beard, R.W., and
Franks, S. (1994). Hypersecretion of and
rostenedione by isolated thecal cells from polycystic
ovaries. J. Clin .Endocrinol. Metab. 79:1158-1165.

10. Kiddy, D. S., Sharp, P.S., White, D.M., Scanlon,
M.F., Mason, H.D., Bray, C.S., and Franks, S.
(1990). Differences in clinical and endocrine features
between obese and non-obese subjects with
polycystic ovary syndrome: an analysis of 263
consecutive cases. Clin. Endocrinol.(Oxf) 32:213-
220.

11. Macklon, N.S., and Fauser, B.C.(2000). Regulation
of follicle development and novel approaches to
ovarian stimulation for IVF. Hum. Reprod. Update
6(4):307-312.

12. Mulders ,A., Laven, J., Visser ,J.,Themmen, A.,
Jong, F., and Fauser, J.M. (2005). Anti-Mullerian
hormone serum concentrations in normoovulatory
and anovulatory women of reproductive age. J. Clin.
Endo. Metab. 89(1):318-323.

13. Flegal, K. M., Graubard, B. I., Williamson, D. F.,
and Gail, M. H. (2005). Excess deaths associated
with underweight, Overweight, and Obesity. J.
American Med. Assoc. 293(15):1861-1867

14. Dewhurst, A.(1999). Textbook of Obstetrics and
Gynaecology for Postgraduates. 7th edition. Page 52,
chapter 6.

15. Bronstein , J., Tawdekar, S ., Liu, Y., Pawelczak,
M., David, R ., and Shah ,B. (2011). Age of Onset of
Polycystic Ovarian Syndrome in Girls May Be



P- ISSN 1991-8941 E-ISSN 2706-6703
2013,(7), (2) :01-07

Earlier Than Previously Thought. J .Pediatr. Adolesc.
Gynecol.24:15-20

16. Chang, R. J. and Katz, S.E.(1999). Diagnosis of
polycystic ovary syndrome. Endocrinol. Metab. Clin.
North Am.28(2):397-408.

17. Laven, J.S., Mulders, A.G., Visser, J.A., Themmen,
A.P., De Jong, F.H. and Fauser, B.C.(2004): Anti-
Mullerian  hormone serum  concentrations in
normoovulatory and anovulatory women of
reproductive age. J. Clin. Endocrinol. Metab. 89
:318-323.

18.Agarwal, S.K., Judd, H.L, and Magoffin, D.A.
(1999). A mechanism for the suppression of estrogen
production in polycystic ovary syndrome. J. Clin.
Endocrinol. Metab, 81:3686-3691

19. Carmina, E., Rosato, F., Janni, A., Rizzo, M and
Longo R.A. (2006). Extensive clinical experience:
relative prevalence of different androgen excess
disorders in 950 women referred because of clinical
hyperandrogenism. J. Clin. Endocrinol. Metab.91:2—
6.

20. Allahbadia, G.N .and Merchant, R.(2011).
Polycystic ovary syndrome and impact on health.
Mid. East Fert. Societ: 16:19-37.

21. Mc Cartney, C.R., Eagleson, C.A., and Marshall ,J.
C.(2002). Regulation of gonadotropin secretion:
implications for polycystic ovary syndrome. Semin.
Reprod. Med. 20:317-336.

22. Taylor, A.E., McCourt, B., and Martin, K.A.(1997).
Determinants of abnormal gonadotropin secretion in
clinically defined women with polycystic ovary
syndrome. J. Clin. Endocrinol. Metab. 82:2248-—
2256.

23. Begawy A.F., EI-Mazny ,A .N., Abou-Salem ,N.A.,
and El-aweel.N.E. (2010) . Anti-Mu" llerian hormone
in polycystic ovary syndrome and normo-ovulatory
women: Correlation with clinical, hormonal and
ultrasonographic parameters . Mid. East Fert. Soci. J.
15:253-258

24. Ehremaan, D.A. and Rosen field, R.L. (1992).
Detection of functional ovarian hyperandrogenism in
women with androgen excess .Nat. Engl. J. Med.
291:157-162.

25.Urbanek,M.,Lergo.R.S.,Driscoll.D.A.,Azziz.R.,
Ehrmann. D. A. ,Norman, et al. (1999).Thirty seven
candidate genes for polycystic ovary syndrome:

Journal of University of Anbar for Pure Science (JUAPS)
2" Conference For Pure Science - university of Anbar 20-22/11/2012

Open Access

Strongest evidence for linkage is with follistatin.
Proc. Natl. Acad.Sci.96 :8573-8578.

26. Arroyo, A., Laughlin, G.A, Morales, A.J and Yen,
S.S. (1997). Inappropriate gonadotropin secretion in
polycystic ovary syndrome: influence of adiposity. J
.Clin. Endocrinol. Metab ;82:3728-3733.

27.Ganie,M.A., Laway, B.A., Wani, T.A., Zargar, M.A.,
Nisar, S . Ahamed ,F .and Khurana, M. L. (2011).
Association of subclinical hypothyroidism and
phenotype, insulin resistance, and lipid parameters in
young women with polycystic ovary syndrome.
Fertil. Steril. 95( 6):1-5

28. Dittrich, R., Kajaia, N ., Cupisti, S ., Hoffmann, I.,
Beckmann, M. and Mueller, A.(2009).Association of
thyroid-stimulating hormone with insulin resistance
and androgen parameters in women with PCOS.
Repro. Bio .Med. 19(3):319-325.

29. Beydoun, H., Stadtmauer,L .,Russell, H., Zhaol, Y
and Oehninger, S .(2009).Polycystic ovary syndrome,
body mass index and outcomes of assisted
reproductive technologies . Repro. Bio Med. Online.
18(6):856-863

30. Liou, T., Yang, J., Hsieh, C., Lee, C., Hsu,C., and
Hsu, M. ( 2009 ). Clinical and biochemical
presentations of polycystic ovary syndrome among
obese and nonobese women . Fertil & Steril . 92(6),
Pp1960-1965.

31. Benson, S. ,Janssen, O. E., Hahn, S., Tan, S., Dietz,
T. and Man, K.(2008). Obisity, depression, and
chronic low-grade inflammation in women with
polycystic ovary syndrome. Brain, behave.&
immune. 22:177-184.

32. Wang, J. X., Davies, M. J., and Norman, R. J.(2001).
Polycystic ovarian syndrome and the risk of
spontaneous abortion following assisted reproductive
technology treatment. Hum. Reprod. 16:2606—26009.

33. Chang. R. J.(2004). A practical approach to the
diagnosis of polycystic ovary syndrome. Amer .J.
Obst. Gynecol. 191:713-717 .

34. Siegel, S., Futterweit, W. and Davies, T.F.( 2002). A
C/T single nucleotide polymorphism at the tyrosine
kinase domain of the insulin receptor gene is
associated with polycystic ovary syndrome. Fertil.
Steril. 78:1240-1243.

35 .Freytag, U. (2003): Subcutaneous adipose tissue
pattern in lean and obese women with PCOS.



P- ISSN 1991-8941 E-ISSN 2706-6703
2013,(7), (2) :01-07

Diploma thesis-Francens-University Mader, S.S.
(2004). Understanding Human Anatomy and
Physiology. (5th .ed). M cCraw-Hill.Pp:1-443.

36. Deugarte, C.M., Woods, K.S., Bartolucci, A.A., and
Azziz, R. (2006). Degree of facial and body terminal
hair growth in unselected black and white women:
toward a populational definition of hirsutism. J. Clin.

Journal of University of Anbar for Pure Science (JUAPS)
2" Conference For Pure Science - university of Anbar 20-22/11/2012

Open Access

Androgen excess in women: experience with over
1000 consecutive patients. J. Clin. Endocrinol.
Metab.;89: 453-462.

38. Ovalle, F., and Azziz, R. (2002). Insulin resistance,
polycystic ovary syndrome, and type 2 diabetes
mellitus. Fert. Steril. 77(6): 1095-1105.

39.0valle .F., and Azziz. R. (2002). Insulin resistance,

Endocrinol. Metab. 91:1345-1350.
37. Azziz, R., Sanchez, L. A., Knochenhauer, E. S.,
Moran, C., Lazenby, J, and Stephens, K.C. (2004).

polycystic ovary syndrome and type 2 diabetes
mellitus. Fert and Steril. 77(6): Pp1095-1105.

4 liey cililaal) cldal) ¢ ludl) vie Ldjadall 5 awadl ALigy ALKty 48,00 cligad Gm 48D
douaniall (ulsY) ans

@St ptl) sma g4 Jadll Cuga Gauallae

E.mail: alfaisl2000@yahoo.com

LadAl
Glaadll e elall (e 0v duhall caled Al Glisesel) Pals Lcand) GLSY) 2aed Lodlie Ga 4D sladd I Luhal) céas
hdiaas & el 5e (e bl Vel (el Gl Ciren L lnball Giliadll elaall e Yo s Ll GulSY) dxt LoPliey Cililias
Js i) Clisess (ssime cam i £0 51T G Auhally cVsadall jee mali YN o DY) uadg o ok b ededll el
3sas bl iy Auhally E¥selall paeals lagd TSH aaall (saselly T3,T4 4yl clisayns s pfisindlly LH, FSH Sl ilisesns
Ll ae 33lie Sliagpall oLl v LHIFSH (ssioe 8 Lagine 33435 FSH 5 Jsal i) cilise s (ssise 8 v 00 Lllaialy gine (alias]
ok - ilmgdally Sliagyall el o TSH 5 T3, T4 4800 cligayelly 0 pitaaginiil) iligass Sligive 8 dygine 3958 35a9 pde il ity LS
LoPliay liapyal) eluall (s i siaill (g5 & gsine Galitdl dpny bl cany Auhal) oda & Liad 25 dghpeiially BMI aual) 45S e
LH 5 Jsaliiad) clisess (s5ime A dysima (358 3sa5 a3y FSH (5008 (s5iun  (g5ima paliaily ())l) iy Dlipanlls dnanall (ulSY) 225
Ssiue (b dysima (3508 35y aacy FSH s Jsalin) Clisess (ssime 4 (g5ina aliail dllin (o)) dphadall w0 Gy Olnand) Gliaysal) 4

A Plially liapall i) o lll die 05y sintl) sise & gsina pe g il LH (505


mailto:alfaisl2000@yahoo.com

