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Abstract:

Background:

Polycystic ovarian syndrome (PCOS) is one of the most common endocrine
disorders among females in reproductive age. Women with PCOS have several
cardiovascular disease risk factors. Hyperinsulinemia and insulin resistance (IR)
which is a known key factor in the development of type 2 diabetes (T2DM) may
associate PCOS. Homocysteine, a sulfur-containing amino acid, is toxic to vascular
endothelium, leads to early atherosclerosis. PCOS said to be associated with high
plasma homocysteine.

Objective:

To determine the correlation between insulin resistance and homocysteine in PCOS
patients.

Methods:

Patients diagnosed as PCO according to Androgen Excess and PCOS Society/2009
criteria were grouped into two groups. those with BMI less than 30kg/m2 and those
with BMI 30kg/m2 and more. Blood was drawn for biochemica and hormonal
assay. Information tabulated, means and percentages used, and the results were
analyzed.

Results. Homocysteine levels were significantly higher (P value < 0.05) in PCOS
group (12.28+1.89 pmol/l) as compared to control (9.51+1.92 umol/l).HOMA-IR
was significantly higher (P value < 0.05) in PCOS (4.15+2.54) as compared to
control (1.69+£0.54) .There was no correlation between IR and homocysteine within
PCOS group.

Conclusions:

Polycystic ovarian patients have higher levels of homocysteine and IR compared to
control but there is no correlation between IR and homocysteine within PCOS group.
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| ntroduction:

Polycystic ovarian syndrome is the most
common  endocrinological  disorder
amongst reproductive age women. The
pathophysiology of PCOS is complex in
that it causes a spectrum of
manifestation ¥ The exact etiology of
PCOS remains  unknown, but
hyperandrogenism was thought to be the
main underlying factor. The phenotypic
manifestations of the syndrome vary
from patient to patient and the
Rotterdam  diagnostic  criteria  for
PCOS™* * ©® are based on the clinical
identification of at least two of the three
defined criteria which includes. -
Oligo/anovulation, clinical and /or
biochemical evidence of
hyperandrogenaemia  ,ultrasonography
finding of the polycystic ovaries.
Polycystic ovary syndrome is associated
with a variety of comorbidities such as
diabetes, hypertension, dyslipidemia,
cardiovascular events and malignancies
that manifest at young age (.

It has been shown that PCOS may be
associated with insulin resistance and the
insulin secretion was disturbed to some
extent ® The hyperinsulinemic state in
PCOS patients appears to play a central
role in disease development and is
considered to be the cause rather than
the result of hyperandrogenism ©.
Homocysteine is an intermediate
substance in methionine metabolism.
Elevated levels of plasma homocysteine
have been implicated as a significant risk
factor for cardiovascular disease, pre-
eclampcia, and recurrent pregnancy loss
19 Homocysteine has awell-known role
in  cardiovascular  morbidity and
mortality through its primary
atherogenic and prothrombotic
properties. It was postulated that
homocysteine levels are higher in
patients with PCOS Y.

It seems logica to hypothesize that
elevated homocysteine levels could be
another feature of PCOS and this

features may contribute to long term
complications of PCOS 2 This study
was designed to evaluate homocysteine
concentration and its relationship with
insulin resistance in women with PCOS.

Patients and M ethods:
Fifty-five women with PCOS considered
as a patients group, attending the
infertility center in  AL-Yarmook
Teaching Hospital were enrolled in this
study their mean age was (26.95+5.5
year).The diagnosis of PCOS was made
according to the Rotterdam European
Society of Human Reproduction and
Embryology (ESHRE) ©.The study
includes women who were presented
with features of PCOS with BMI more
than 25kg/m? while the exclusion factors
were: (1) any subject had BMI less than
25 kg/m? (2) those taken metformin
treatment (3) any  woman receive
treatment for ovulation induction (4)
diabetic patients (5) women with
pituitary or thyroid problems.

The control group consists of 40 healthy
women with regular menses and
ultrasonographically normal  ovaries.
Their age and BMI were matched with
PCOS group.

Blood sample were collected in early
follicular phase (cycle day2-5) for
hormonal evauation follicular
stimulating hormone (FSH), luteinizing
hormone (LH), thyroid stimulating
hormone (TSH) total testosterone and
prolactin. The serum concentration of
FSH, LH, and tota testosterone were
examined by MINIVIDUS device while
TSH and prolactin hormones were
examined by GAMMA method.

Pelvic ultrasound was taken for each
woman to examine the presence or
absence of polycystic ovary.

For each subject in this study, 5 ml
blood sample was collected after 12 hour
fasting and centrifuged for serum
separation in two tubes one for the lipid
profile and fasting blood sugar (FBS)
measurement and the other undergo
freezing about(-20 C% for insulin and



homocysteine anaysis which were
measured by ELIZA method. IR was
caculated by Homeostatic Model
Assessment of IR (HOMA-IR) and
depends on equation below:

HOMA—-IR =

Comtraol gromp IPULKS gromp

Paramectcr ] n—55 P value
Meant+SD Mean+5D

Age (year) 25,7520 26.955.5 0.12¢3

M (keg/m?) 32691372 326314327 .9468

WC (cm) 05.08£8.49 04.71£0.08 0.8455

HC (cm) 112.03=7.64 11318326 0.4333

WC/HC Ratio 0.8420.04 0.8340.06 02508

- PCOS=Polycystic ovary syndrome,

Blood glucose (mg/dl)x serum insulin (pU -BM=Bodymassmdes.

13) 405

The cut-off value of homocysteine level
was 13 pmol/l, any measures higher than
this level were considered as
hyperhomocysteinemia 2.

Statistical Analysis.

All data were coded and computerized
analysis using the Statistical Package for
Socia Sciences (SPSS 17) program and
Microsoft office (2010). Independent-
sample T-test was utilized to compare
difference between parametric data
group as mean + standard deviation.
Significant relationship between
homocysteine and IR or relationships
between other parameter were evaluated
by spearman correlation coefficient. P-
value of 0.05 and lower was considered
as significant.

Results:

All the subjects included in this
study were matched for age, BMI,
waist circumference, hip
circumference, and waist/hip ratio.
There was no  significant
difference between the mean of
PCOS group and the control
(P>0.05).

Table (1) shows no significant
difference in their demographic
and anthropometric parameters

(P>0.05).
Table (1): Comparison between PCOS group
and control group in age and
anthropometrics.

W =Waist cirenmferencc.
-HC=Hip cirrmmferener.

As shown in table (2) serum FSH, LH
were significantly differed, being higher
concerning LH and lower FSH in PCOS
as compared to control. LH/FSH ratio
was significantly higher (P < 0.05) in
PCOS group than that in control group.
There was no significant difference
(P>0.05) in the Testosterone levels

between them.
Table (2): Comparison of hormonal analysis
between PCOS group and control group.

Comntrol group | PCOS group
Parameter n=40) n=55 Pvalue
Mean+5D Mean+SD
FSH (mlU/mI} T b 5.5x1.8 0.0002
LIT (mIT:/mI) 5451216 95159 n.anol
LH/FSH rativ 0.76+0.28 1.75£1.22 0.0001
Total Testosterone ; -
53,2 ¥ ). L757:
(mg/mi) 0.5£0.23 D.49£0.3 07573

-FSH- Follicular stimulating hormone.

-LH- Luteinizing hormone,

Fasting blood sugar, serum insulin,
HOMA-IR, and plasma homocysteine
were significantly higher in PCOS group
than in the control group as shown in
table (3).

Table (3): Comparison between PCOS group

and control group related to fasting blood
sugar, insulin, HOMA IR, and homocysteine.

Control PCOS

Eanmase M::?sn MI:IZ:;D Fae

FBS (mmol) 473062 S1106 | 0.0036

S.Insulinuumi) | £02:2.19 1761503 | <0.0001

TIOMATR 1600054 4151254 | <0000

S.Homotystelne | g5141 00  13R44608 | 0.0013
(umoLi)

FBS="Fasting blood sugar
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Thereis no obvious correlation between
IR and homocysteinein PCOS group (
Figure 1).

Homecystzine [pmalfl}
Figure (1): Correlation between insulin recistance and

serum homocystelne

Discussion:

Polycystic ovarian patients had been
studied for age and anthropometric
measurements (height, weight, waist
circumference, hip  circumference)
compared to control group. It is obvious
from Table 1, that there is no significant
difference in age and anthropometric
measurements between the two groups
as al the subjects are age and BMI
matched which the same was done by
Sdehpour et al. study V. This is
important to rule out the effect of obesity
on the studied parameters since recent
studies showed that there were
aterationsin severa metabolic pathways
have been implicated in the
pathophysiology of PCOS including
abnormalities in steroid hormone
regulation and insulin  signaling
pathway. Moreover, there was increasing
focus on complications associated with
metabolic disturbances among women
with PCOS like obesity, Insulin
resistance dyslipidemia and
inflammation has been recognized as
risk factors for developing diabetes
mellitus and cardiovascular diseases in
PCOS and aso plasma homocysteine
levels have been shown to correlate with
BMI (15,16,17)'

There were significant differences
related to FSH, LH, and LH/FSH ratio
between PCOS group and control group

as shown in Table (2).It was obvious that
LH and LH/FSH ratio were higher in
PCOS group while FSH was lower in
this group when it was compared to
control. This study is similar to studies
done by Cho et al and Saxena et al *®
9 which reveaed that PCOS patients
had higher levels of LH and LH/FSH
ratio while FSH was low.

There was no significant difference in
testosterone levels between the two
groups as shown in the same table, while
Teme et al “® founded an increase in
free testosterone, since serum levels of

free testosterone and not tota
testosterone  were more frequently
devated in women with PCOS.

Therefore serum free testosterone was
the considered to be the most sensitive
biochemical marker supporting the
diagnosis of PCOS Y. Measurement of
total Testosterone in serum include a
portion bound to sex hormone binding
globulin  (SHBG), because PCOS is
often associated with decreased SHBG
levels (because of obesity and insulin
resistance), increased  Testosterone
clearance does not allow for an accurate
reflection of increased androgen
production . In this study total
testosterone was measured and not the
free testosterone, this can explain the
differences between our findings and
Tamel et al finding.

There is significant difference regarding
fasting blood sugar as shown in Table
(3) this leads to the thought that PCOS
patients were liable for hyperglycemia
which is agreed with other study results
(20.23. 249 " \while other authors suggested
that fasting glucose assessment aone not
suffice for screening for pre-diabetes in
women with PCOS because a single
fasting blood level does not adequately
identify those women in post-prandial
glucose tolerance impairment test
26,27)

Also Table (3) shows significant
difference in serum insulin and HOMA -
IR being higher in PCOS patients



compared to control and the results were
similar to studies done by other
authors®®? while Sills et al ©® could
not find any connection between PCOS
and insulin resistance.

As a consequence of sever insulin
resistance, the risk of impaired glucose
tolerance and type 2 diabetes mellitus in

patients with PCOS significantly
exceeds estimates of diabetes in normal
popul ation ®&3031)

The same table demonstrates that serum
homocysteine is significantly higher in
PCOS patients than in the control group,
this is in agreement with other studies
(%832) " this may be due to obesity or
chronic inflammation associated with
PCOS™ the current study doesn’t agree
with study done by Mancini et al.®)
who found no significant difference in
homocysteine levels between PCOS and
control groups. The lack of uniformity in
the definition of PCOS and
hyperhomocysteinemia can explain the
differences between our findings and
other studies.

There was no obvious correlation
between IR and homocysteine within
PCOS group as shown in the figure (1)
possibly because they have different
mechanism of action, similar study
suggest that hyperhomocysteinemia in
PCOS is independent of insulin
resistance and is due to other factors ©°
while Schachter et al ©® showed a
significant correlation between
homocysteine and IR levels regardless of
body weight in women with PCOS.
Evidences by Meigs et al ©” had shown
that  hyperinsulinemia and some
phenotypes of insulin  resistance
syndrome could have severa metabolic
effects in general population, including
hyperhomocysteinemia. It had been
found that the relation between increased
homocysteine levels and insulin
resistance in particular groups of fertile
women and examined the association of
insulin resistance and
hyperhomocysteinemia in preeclamptic

pregnant women ©®  Similar study

reported that hyperhomocysteinemia is
associated with hyperinsulinemia and
partly accounted for increased risk of
CVD associated with IR, direct
association between
hyperhomocysteinemia and IR
concerning their similar pathogenic
effects on vascular endothelial cells ",
Conclusions:

Serum homocysteine levels and HOMA -
IR are high in women with polycystic
ovary syndrome compared to control,

but there is no correlation between the
two variables in PCOS women and each
one may have a different mechanism of
action.

References

1. Haugaard LK, Vestergaard H,
Skouby Haugaard LK,
Vestergaard H, Skouby SO.
Polycystic ovary syndrome and
comorbidity. UgeskrLaegeer.
2010;18:172(3):199-202.

2. Mak W, Dokras A. Polycystic
ovarian syndrome and the risk of
cardiovascular  disease  and
thrombosis.
SeminThrombHemost.
35(7):613-620.

3. Sadehpour S, Saad N, Ashrafi M,
Emami H. The effect of
metformin therapy on menstrual
function in PCOS. Med J Iran
Hosp.2002; 15(1):20-22

4. Pehlivanov B, OrbetzovaM.
Characteristics  of  different
phenotype of polycystic ovary

2009;

syndrome in a Bulgarian
population. Gynecaol.
Endocrinol.2007,; 23(10):604-
609.

5 Amiri |, Rabiee S.,, Goodarzi
M.T., Etemadi K. and
Z Hematpour: Assessment of
Correlation between
Homocysteine Concentration
inFollicular Fluid and Oocyte
and Embryo Qudity in

Iraqgi Journal of Embryo and I nfertility ResearchesVol.(4) No.2(2014)



Iraqgi Journal of Embryo and I nfertility ResearchesVol.(4) No.2(2014)

10.

11.

12.

Polycystic Ovary  Syndrome
Patients Undergoing Assisted
Reproductive Technology. Sci J
Hamadan Univ Med Sci 2013; 19
(4):11-19(IVSL).

The Rotterdan ESHRE/ASRM
sponsored PCOS consensus work
shop group revised (2003).
Consensus on diagnostic criteria
and long term health risk related
to polycystic ovary syndrome.
Fertil Steril. 2004; 81: 19-25.
Wild S, Pierpoint T, McKeigue
P, Jacobs H. Cardiovascular
disease in women with polycystic
ovary syndrome at long —-term
follow- up: aretrospective cohort

study. Clin Endocrinol (Oxf).
2000; 52(5): 595-600.
McCarty MF. Increased

homocysteine associated with
smoking, chronic inflammation,
and aging may reflect acute-
phase induction of pyridoxa
phosphatase  activity. Med
Hypotheses 2000; 55: 289-293.
Tsilchoroziddou T, Overton C,
Conway GS. The
pathophysiology of polycystic
ovary syndrome. Clin Endocrinal
2004;60:1-7.

Del Bianco A, Maruti G, Fulgieri
AM. Recurrent spontaneous
miscarriage and
hyperhomocysteinemia. Minerva
Ginecol. 2004; 56:379-383.
Saehpour S., Manzor-al-gdad
O., Samani EW., Abadi A.
"Evaluation of homocysteine
levels in patients with polycystic
ovary syndrome". International
journal of Fertility and Sterility,
2011; 4, (4): 168-171.(1IVSL)
Tarkun |, Cetinarslan B, Canturk
Z, Turemen E. The plasma
homocysteine concentrations and
relationship with insulin
resistance in young women with
polycystic ovary  syndrome.

13.

14.

15.

16.

17.

18.

19.

20.

Turkish journal of Endocrinology
and Metabolism, 2005; 1:23.

Matthews DR, Hosker JP,
Rudeniski AS, Nylor BA,
Teacher DF, Turner RC.

Homeostatic Model Assessment:
insulin resistance and beta-cell
function from fasting plasma
glucose and insulin
concentration. Diabetologia.
1985 Jul; 28 (7): 412-419.
Moll S,Homocysteine.Retrieved
December 15,2004,at http  ://
www. fvleiden. org/ask/77.html.
Azziz R:polycystic ovary
syndrome ,insulin resistance, and
molecular defects of insulin
signaing .J Clin Endocrinol
Metab 2002.87:4085-4087.
Gidlauria F,Orio F,Paomba
S,Lombardi G,Colao A,Vigorito
C:Cardiovascular risk in women
with polycystic ovary syndrome .
J Cardiovasc Med (Hagerstown)
2008,9:987-992.
Wang ET,Calderon M
R,Wellons MI, Daviglus ML
,Merkin SS,Schreiner PJ. et
al.:Polycystic ovary syndrome
and risk for long-term
diabetes and  dydlipidemia
.Obstet, 2011;117: 6-13.
Cho LW, Tayagopad V,
Klipatrick ES, Holding S,
AtkinSL.The LH/FSH ratio has
little use in diagnosis of
polycystic ovary syndrome. Ann
Clinbiochem may ,2006: 43:
217-219.
Saxena KF, Parcash A, Nigam A,
Mishra A. Polycystic ovary
syndrome: is obesity a sine qua
non? A clinical, hormonal, and
metabolic assessment in relation
to body mass index. J Endocr
Metab. 2012; 16: 996-999.
Temd 1., Celik O., Hascalik S.,
Celik N., Sahin i. AND Aydin
S.. Serum nonesterified fatty




21.

22.

23.

24,

25.

26.

acids, ghrelin, and homocysteine
levels in women with polycystic
ovary syndrome. Turk J Med
Sci,2010; 40 (2): 221-228.
Escobar-Morreale HF, Asuncion
M, Calvo RM, Sancho J, San
Millan JL. Receiver operating
characteristic analysis of the
performance of basal serum
hormone profiles for the
diagnosis of the polycystic ovary
syndrome in epidemiological
studies. Eur J Endocrinol
2001;145(5):619- 624.

Barth JH, Field HP, Yasmin E,
Baen AH. Defining
hyperandrogenism in polycystic
ovary syndrome: measurement of
testosterone and androstenedione
by liquid chromatography-
tandem mass spectrometry and
analysis by recelver operator
characteristic  plots. Eur J
Endocrinol. 2010; 162(3):611-
615.

Yilmaz N, Pektas M, Tonguc E,
Kilic S, Gulerman C, Gungor T,
et a. The correlation of plasma
homocysteine  with  insulin
resistance in polycystic ovary
syndrome. J Obstet Gynaecol
Res. 2008; 34(3): 384-391.
Kleinwechter H, Schafer-Graf U.
Hyperglycemia and adverse
pregnancy outcome study. Der
Diabetologe 2012; 8(8) : 652-
656. (abstract)

Yildiz BO, Gedik O. Assessment
of glucose intolerance and insulin
sengitivity in polycystic ovary
syndrome. Reprod Biomed
Online 2004;8:649-656.
Barcellos CR, Rocha MP,
Hayashida SA, Ney M,
Marcondes JA. Prevalence of
abnormalities of glucose
metabolism in patients with
polycystic ovary syndrome. Arq
Bras Endocrinol M etabol
2007;51:601-605. (IVSL).

27.

28.

29.

30.

32.

33.

Gagnon C, Baillargeon JP.
Suitability of  recommended
limits for fasting glucose tests in
women with polycystic ovary
syndrome. CMAJ 2007;176:933-
938.

Rekha S, Patel ML, Pooja G, et
a: Correlation between elevated
homocysteine levels and insulin
resistance in infertile women
with or without polycystic ovary
syndrome in  North Indian
population .2013; 5(3) :113-123.
Li X, Shao R. PCOS and obesity:
insulin resistance might be a
common etiology for the
development of type 1
endometrial carcinoma. Am J
Cancer Res, 2014;4(1): 73-79.
Sills ES, Genton MG, Perloe M,
Schattman GL, Brdley JA,
Tucker MJ. Plasma
homocysteine, fasting insulin,
and androgen patterns among
women with polycystic ovaries
and infertility. J Obstet Gynagecol
Res, 2001; 27: 163-168.

Legro RS, Kunsedman AR,
Dunaif A :Prevaence and
predictors of dyslipidemia in
women with polycystic ovary
syndrome. Am J Med. 200; 111:
607-613.

Loverro G., Lorusso F..Mei L.,
Depao R, Cormio G., Selvaggi
L. e a. The plasma
homocysteine levels are
increased in polycystic ovary
syndrome.  Gynecologic and
Obstetric J., 2002;53(3): 157-
162.

Guzelmeric K, Alkan N,
Pirimoglu M, Una O, Turan C.
Chronic  inflammation  and
elevated homocysteine levels are
associated with increased body
mass index in women with
polycystic ovary  syndrome.
Gynecol  Endocrinol. 2007,
23(9): 505-510.

Iraqgi Journal of Embryo and I nfertility ResearchesVol.(4) No.2(2014)



Iraqi Journal of Embryo and Infertility ResearchesVol.(4) No.2(2014)

35.

36.

37.

38.

Mancini F, Cianciosi A, Reggiani
GM, Facchinetti F, Battaglia C,
de Aloyso D. Endothelia
function and its relationship to
leptin , homocysteine, and insulin
resistance in lean and over
weightamenorrheic women and
PCOS patients. a pilot study.
Fertil Steril. 2009;91(6): 2537-
2544,

Kilic-Okman T, Guldiken S,
Kucuk M. Relationship between
homocysteine  and insulin
resistance in  women with
polycystic ovary  syndrome.
Endocr J 2004;51:505-515.
Schachter M, Razidl A, Friedler
S, Strassburger D, Bern O, Ronel
R. Insulin resistance in patients
with polycystic ovary syndrome
is associated with elevated
homocysteine. Hum  Reprod
2003;18(4): 721-727.

Meigs JB, Jacques PF, Sehlhub J,
Singer DE, Natham DM, Rafi N,
et a. Framingham Offspring
study. Fasting plasma
homocysteine levels in the
insulin resistance syndrome: the
Framingham Offspring study.
Diabetes Care 2001; 24:1403-
1410

Hemati T, Moghadami-Tabrizi
N, Davari-Tanha F, Salmanian B,
Javadian P. High plasma
homocysteine  and insulin
resistance in patients with
polycystic ovary  syndrome.
Reproductive Medicine 2011;
9(3): 223-228.



