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Abstract: This study was designed to compare the level of some biochemical parameters and lipid fractions
and percentage of fatty acids in serum of women with Polycystic ovary syndrome (PCOS) ,the study include
(25) patients(females) who were diagnosed by ultrasonography , the sample collection is from Al-Bitol
teaching hospital in Mosul city, the age is between (25-40) year and compared with (25) normal woman with
same age were collected as control and measurement of a number of biochemical parameters in serum ,as well
as analysis and measurement of percentage of fatty acids in the fatty component of serum (cholesterol ester ,
phospholipids and triglyceride ) by applying thin layer chromatography (TLC) and then re-esterfication fatty
acids and measurement percentage of fatty acids applying capillary gas chromatography (CGC) . the result of
this study show that there is a significant differences in the level of studied biochemical parameter and fatty
acids percentage in patients compared with the control group.
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Introduction

The polycystic ovary syndrome (PCOS) is considered as a common disease as it affect is about 30% of female
all over the world (1) .in which there is irregularity in menstrual cycle and it is lead to delay in pregnancy but it
not cause infertility (2).The polycystic ovary syndrome is characterized by presence of small size follicles inside
the ovary and specially under the external wall of ovary (3).the polycystic ovary syndrome is due to hormonal
disturbance such as (LH , Estrogen and Dopamine ) hormones (4) which lead to menstruation disturb and
ovulation disturbance is usually accompany by hypertension ,weight gain and hirsute in some areas of body
specially the chin and chest ( 5).The polycystic ovary syndrome is probably a mixed group of related conditions
Jin it is full from there is hirsutism, amenorrhoea, infertility and ovarian abnormalities in the from of follicular
cysts and a thickened capsule preventing ovulation(6) .the condition may be discovered during investigations for
infertility ,breast development is usually normal but endometrial proliferation varies from the unstimulated state
to hyperplasia(7).

Materials and Method

Samples Collection

In this study the blood samples were collected from patients after fasting period for (10-12)hours and (5)ml of
blood from each subject was collected and serum was separated from it and then divided in to two parts : 1% part
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measurement of the following parameters glucose, total cholesterol(TC), high density lipoprotein
cholesterol(HDL-C),triglyceride (TG),low density lipoprotein cholesterol (LDL-C) by enzymatic methods using
kites(8,9), very low lipoprotein cholesterol(VLDL-C) was measurement theoretical(10) ,and phospholipids(PL)
by colorimetric method (11).the 2" part was stored at (-18)°c until measurement of fatty acids.

Extraction and Separation of lipids from Serum

Serum samples were treated with methanol and chloroform to extract lipids(10), lipids extract was separated
into three parts cholesterol ester (CE),triglyceride(TG),phospholipids(PL)using thin layer chromatography
(TLC).(11)

Transmethylation of Fatty Acids

In this study analysis and esterfication of fatty acids by using tri-floro boron (BF3) in Methanol(16%6)(12).

Measurmeant of Percentage of Fatty Acids

Measurement of fatty acids in the three lipid fractions was performed by Capillary Gas Chromatography (CGC)
Shimadzo 2010,column type TR-WAX, and length 30m, in industry center (Syria ).

Statistical Analysis

Results were analyzed statistically for biochemical parameters and the percentage of fatty acids using t-test,
P<0.05 was considered statistically significant (13).

Results and Dissociation
Serum Glucose

The results showed that a significant increase in serum glucose in woman with Polycystic Ovary
Syndrome(PCOS) compared with that control group as indicated in table (1) this increase may be due to insulin
resistance which leads to increase serum glucose (14) or due to insulin metabolism defect (15) .This result is
agreement with other studies(16,17).

Lipid Fractions

The results showed that a significant increase in total cholesterol (TC) in woman with (PCOS) compared with
that of control group as indicated in table (1) this increase may be due to increase in (TC) synthesis as a result of
insulin resistance in woman with (PCOS) (18).and the results showed that a significant decrease in (HDL-C) in
patients comparison with control group as show in table (1) the cause of that may be due to close relationship to
the elevated activity of plasma CETP(cholesterol ester transfer protein) which promotes the lipoprotein
cholesterol of HDL to be transfered to other lipoprotein in patients (19).on the other hand, the results showed
that there is significant increase in (LDL-C) may be due to defect in hepatic receptor (Apo B100) which plays an
important role in increasing (LDL-C) through decreasing transport of (LDL-C) to hepatic tissue(20). But the
results of (TG) and (VLDL-C) in patients showed unsignificant results compared with control group as show in
table (1),the same results were obtained in other new studies(21,22,23). whereas the results showed that a
significant increase in (PL) this increases may be due to action of hepatic lipases which lead to abnormality
metabolism of lipids specially phospholipids (24) and may cause of smoking which is play import role of
increase (PL) in serum (25).
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Table 1. Serum biochemical parameters from PCOS and control group

Biochemical Parameters PCOS
mmol/I 25
Glucose 6.86+1.65

TC 6.83%1.30
HDL-C 0.87+0.20
LDL-C 6.12 +£0.51

TG 2.324+0.47

VLDL-C 1.04 +£0.08
PL 179+ 11.54

Control
25

4.35+0.23
4.67+0.83
1.41+0.21
4.76+0.11
1.92+0.86
0.86+0.03
165+9.87

P value

<0.001
<0.001
<0.001
<0.001
0.1
0.12
<0.05

Percentage of fatty acids:

Values :Mean = SD

The percentage of fatty acids was measured by using (CGC) through comparison of results with standard
sample composed of (12) fatty acids , as indicated in fig(1): from the result analysis of standard sample of fatty
acids and table (2)demonstrated a retention time (Rt) of these standard fatty acids.
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Figure 1. The CGC chart of (12) standard fatty acids
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Table 2. Standard fatty acids

Standard fatty acids Symbol Retention time(min)
Capric acid C10:.0 4.900
Lauric acid C12:.0 5.138

Myristic acid C14:.0 8.500
Palmitic acid C16:0 10.08
Palmitoleic acid Ci16:1 16.74
Stearic acid C18:0 19.09
Oleic acid C18:1 19.48
Linoleic acid C18:2 20.12
Linolenic acid C18:3 22.20
Arachidonic acid C20:4 23.46
Eicosapentaenoic acid C20:5 25.12
Docosahexaenoic acid C22:6 26.68

Percentage of fatty acids in (CE) part : Fig (2)

The results showed that a significant increases in percentage of total saturated fatty acids (SFA) in woman with
(PCOS) in comparison with control group ,as show in table (3), this increasing may be due to abnormality in
metabolism of fatty acids in patients (26).also a significant decrease in percentage of total monounsaturated fatty
acids (MUFA) and a significant increase in percentage of total polyunsaturated fatty acids (PUFA) in this parts
, this increasing may be due to insulin resistance in (PCOS) patients which leads to a big defect in enzymes
action which leading to defect in percentage of unsaturated fatty acids (27).

Percentage of fatty acids in (TG) part: Fig (3)

The results showed that a significant increase in percentage of total (SFA) and total (MUFA) ,on the other hand
a significant decrease in percentage of total (PUFA) in PCOS patients in compared with that of control group ,as
shown in table (3), this may be due to some type of food(butter fat and hydrogenate vegetable oils) which leads
to increase the risk factor of PCOS disease such as trans-fatty acid (28),or may be due to transport (Acetyl-
CoA) from different metabolism pathway to pathway causes anabolism of fatty acids (29).

Percentage of fatty acids in (PL) part : Fig (4)

The results showed that a significant decrease in percentage of total (SFA) ,on the other hand a significant
increase in percentage of total (MUFA) and (PUFA) in PCOS patients in comparison with control group ,as
show in table (3),this decreasing or increasing may be due to defect in action of desaturation enzyme (A9)

desaturase and elongation enzymes (A6),(A5) in PCOS patients (30).

Table 3. Percentage of fatty acids composition of CE,PL, TG in serum PCOS woman and control group

Fatty acid CE PL TG
control PCOS control PCOS control PCOS
n 10 5 10 5 10 5

SFA

10:0 1.0+0.13 0.70+0.05 0.09+0.01 0.69+0.08 0.10+0.04 0.3+0.10
12:0 1.3+0.23 1.62+0.22 1.5+0.31 1.754+0.09 2.00+0.30 6.0+0.15*
14:0 0.56+0.10 1.36+0.30 0.38+0.1 2.95+0.18* 4.0+0.65 5.24+0.38
16:0 6.00+1.52  3.80+1.21* 10.25+2.8 2.43+0.89* 25.0+2.60 24.0+3.34
18:0 3.00+0.47  10.52+2.21* 10.01£1.3 11.75+1.87 5.25+1.24 7.25+0.9*
Total 11.86+2.45 18.00+3.99*  22.23+4.5 19.57+3.11* 36.35+4.83 42.8+4.9*

MUFA
16:1 1.70+1.20 2.23+0.87 2.30+0.7 5.6+0.87* 3.50+0.35 7.28+1.2*
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18:1 18.0£2.54  15.0+2.65* 8.30+1.44 9.26+2.11 20.24+1.24 18.9£1.8*
Total 19.70+£3.74  17.23+£3.52* 10.6+2.14 14.86+2.98* 23.74%1.59 26.18+£3.*
PUFA

18:2 n-6 20.0+2.43  22.0£3.32* 18.78+3.2 17.65+1.65 18.26+2.77 17.12+1.9
18:3n-3 2.30£0.44  4.50+0.76* 2.10+0.98 5.74+2.43* 2.8510.67 1.80+.55
20:4 n-6 6.80+1.77  10.23+£1.83* 10.24+3.2 14.28+2.29* 4.85+0.55 3.24+.76
20:5n-3 1.56+0.5 4.00+0.88* 2.85+0.34 5.56+1.20* 2.90+0.54 2.68+.21
22:6 n-3 2.380.91  5.00+0.67* 2.3£0.50 4.5+1.54* 6.65+0.88 2.56+1.3*
Total 33.0446.0  45.73%7.46* 36.2748.2 47.73+£9.11* 35.51+5.41 27.4+4.7*
n-3 6.24+1.85 13.50+2.31* 7.25+1.82 15.84£5.17* 10.40+2.09 10.04+2.1
n-6 26.8+4.20  32.23%£5.15* 29.0+6.40 31.93+3.94* 20.11+3.32 25.3612.*

Values :Mean + SD *: P value < 0.05

C:\GCsolution\Data\Project1 \faty1.gcd

Sample Information
Analysis Date: 29/04/2009

User Name Unknown : Admin

Sample Name :oil

Sample ID : fat_106

Sample Type : Unknown

Data Name : C:\GCsolution\Data\Project1 \faty1.gcd

Method Name : C:\GCsolution\Data\Project1\OIl.gem

Chromatogram - Channel 1 oil C:\GCsolution\Data\Project\faty1.ged
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Peak Table - Channel |

Peak# Ret.Time Area  Area%  Height Mark Cmpd Name
1 1.611 37207  0.6992 12482
2 1.930 62052  1.1661 20804
3 2.057 36797 0.6915 8943
4 2.234 29610  0.5564 8271 V
5 2.481 157558 29608 36438 V
6 3.088 202604 3.8073 35616
7 3.443 114076  2.1437 22738
8 3.734 23726  0.4459 3968 V
9 3.920 300295 5.6431 40542 V
10 4367 21815  0.4099 3875
11 4.884 35951  0.6756 6587
12 5.075 364993  6.8589 37427 V
13 5.317 44571 0.8376 7685 V
14 5.793 81605  1.5335 7727
15 6.199 158346 29756 16421 V
16 6.671 443795  8.3397 31390 V
17 7.147 39175  0.7362 4085 V
18 8.882 633036 11.8959 31533
19 11.950 797605 14.9884 28748
20 16.126 848759 15.9497 23036
21 22,020 887892 16.6851 17140
Total 5321466 100.0000 405455

Figure 2. The CGC chart of fatty acids in CE part
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C:\GCsolution\Data\Project]\faty13.gcd

W/

Sample Information
Analysis Date: 06/05/2009
User Name Unknown  : Admin

Sample Name zoil

Sample ID : fat_106

Sample Type : Unknown

Data Name : C:\GCsolution\Data\Project \faty13.gcd
Method Name : C:\GCsolution\Data\Project 1\Oll.gem

Chromatogram - Channel 1 oil C:\GCsolution\Data\Project\faty#3.gcd
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Peak Table - Channel |
Peak# Ret.Time Area  Area%  Height Mark Cmpd Name
3.440 138970  4.8680 27900

1

2 391 35934 12587 4861 V

3 5055 76019  2.6629 7590

4 57113 52546  1.8406 6551

5 6.186 262948 92108 30687

6 6.634 120378 42167 8978 V

7 7130 200367 7.0186 21885 V

8§ 882 226004 79167 10768

9 11852 286232 10.0263 10349

10 16.057 794471 27.8293 13129

11 21.764 447599 15.6789 8102

1229512 175276  6.1397 3599

13 30.564 38050 13328 1412 V
Total 2854795 100.0000 155813

Figure 3. The CGC chart of fatty acids in TG part
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Figure 4. The CGC chart of fatty acids in PL part

References

Desloover S. Ernst M.Use of metformin in polycystic ovary syndrome.
Annals of Pharmacotherapy 35.(2001).

Witchel S. Arslanian S.
Endocrinal 51 .(1999).

Ovarian

responses to HCG

Goldzieher J. Green J. Clinical and biochemical features of polycystic

(1993).

157

stimulation

.clin.

ovary disease . fertile steril 14



International Conference on Research in Education and Science (ICRES) April 28-May1, 2018, Marmaris/Turkey

Elting M. Korsen T. Schoemaker J. Woman with PCOS gain regular menstrual cycles when ageing . Hum.
Report 15.(2000).

Rai R. Backos M. Regan L. Polycystic ovaries and recurrent miscarriage .Hem .Report 15.(2000).

Murray R., Grammar D. Harper's Biochemistry 25" ed .,Appleton and Lange, USA, (2000).

Charnvises K. Weerakiet S. Wansumrith S.  Acanthosis nigricans clinical predictor of abnormal glucose
tolerance in Asian woman with PCOS. Gynecol. Endocrinol ,(2005).

Burtis C, Ashwood E. Tiets Text Book of Clinical Chemistry.3'ed. W.B.Saunders Com.:pp110-115.(1999)

Kosnor G.M. Enzymatic determination cholesterol in HDL fraction .Clin.Chem.;22:665-670.(1976)

Michael L, Edward P, Larry S. Clinical Chemistry .5 Williams &Wilkins. ; pp.288-292.(2005)

Tietz N. Text Book of Clinical Biochemistry .W.B. Saunders Com. Philadelphia,USA;135-140.(1986)

Ma J. Shahar E. Plasma fatty acids composition in middle-age adults. Am.J.Clin. Nutr.;62:564-571.(2005)

Leonard T. Kathleen R. The ways and means of statistics. Harcourt Brace Jovanovich.;pp490-495. (1979)

Dunaif A. Insulin resistance in PCOS. Ann. Acad. Sci 687.(1993).

Peppard H. Marfori J. Nestler J. Prevalence of PCOS among woman with type 2 diabetes .Dia.Care 24.(2001).

Marx T. Mehta A. Polycystic ovary syndrome: pathogenesis and termentover the short and long term.
Clin.J.Medic.70.(2003).

Dunaif A. Insulin resistance and the PCOS :mechanism and implications for pathogenesis .Endocrinol
Rev.18.(1997).

Ledinghamn J. Warell D. Concise oxford textbook of medicine .Oxford (2000).

Juvonen T. Lajunen H. Polymorphisms CETP gene loci in woman with PCOS .J. lipids Res.36:804-812.(1995)

Karen K. Kunt B. and Jan S. Transvascular LDL-C transport in patients with NIDDM.
Avrteriosclerosis;22:1168.(2002)

Eduardas A. Nadezda L. Laura S. Multiple primary cancers: a case of successful treatment . acta medica
lituanica. vol. 16. P. 47-51. (2009).

Kapoor D. Jones T. Smoking and hormones in health and endocrine disorders . Euro. J. of Endocrinology. 152.
491-499 (2005).

Anders C. E . A Geographical Analysis of Preventative Dietary Micronutrients :The Vancouver
Island Hereditary Brest and Ovarian Cancer Research. Uni. of Victoria. (2004).

Murray R. Gramner D and Rodweu W. Harpers Biochemistry 25" ed .Appleton and Lange ,USA :150-
160.(1996)

Al-Tamer Y. and Al-Juraisy A. Lipids component and fatty acid composition of Iraqgi subjects who smoke and
consume dairy products .Nurt. Metab. Cardiovasc. Dis.14:94-96.(2004)

Mohr G. Kritz D. and Barret E. Plasma lipids and PCOS disease .Am. J .Epidemiol.,134:78-85.(1991)

Scragg R. and Oliver J. Plasma lipids and insulin in PCOS disease. Br.Med.J.289:521-525.(1984)

Cate S. and Helsu D. Trans fatty acids increase the risk factor of gallstone and PCOS disease .General Health
News .(2005)

Vesshy B., Boberg M. and Andersson A. Desaturation and elongation of fatty acids and insulin action. Annals.
of New York Academy of Sci., 967: 183-195.(2002)

Shuo D. Kazuhisa U. and Ying F. The role and mechanism of fatty acids in some disease . Hepatobiliary
pancreat Dis. Int.4:399-402.(2007)

Author Information

Abd-Alkream .H.Ismail Mohamed A.H.Jasim
Department of Biology Department of Chemistry College of Education
College of Education Mosul University, Mosul / Iraq

Mosul University, Mosul / Iraq
Contact E-mail:m.7186@yahoo.co.uk

Shaima’a A.H.Jasim
Department of Physiology
Nineveh College of Medicine
Mosul University, Mosul / Iraq

158



