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Abstract:

Polycystic syndrome (PCOS) is a considerable infertility disorder in adolescents and adult women in
reproductive age. Obesity is a vigorous risk factor related to POCS. This study aims to evaluate the
association of obesity and PCOS by investigating several parameters including: anthropological,
biochemical (lipid profile, fasting blood sugar, glucose tolerance test, and hormone levels (LH, FSH,
LH/FSH ratio, Estradiol2 and Testosterone),and genetic parameters (Fat mass and Obesity associated gene
(FTO) polymorphism at rs17817449) in 63 obese and non-obese PCOS women. The biochemical tests were
investigated by colorimetric methods while FTO gene polymorphism was detected by PCR-RFLP. Lipid
profile, FBS, GTT, hormones (LH, LH/FSH ratio) in obese PCOS patients were significantly higher than
non-obese non PCOS patients. It was found that the FTO variant TT risk genotype is a predisposing factor to
obesity but not for PCOS. The study substantiated a possible familial risk factor for developing obesity

among women in the same family.
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Introduction:

Polycystic ovary syndrome (PCQOS) is a
complex infertility disorder in adolescents (1) and
adult women in the reproductive age (2). Stein and
Leventhal who were firstly linked between PCOS
and obesity in 1935 when 3/7 of first PCOS
diagnosed patients were obese (3). The main
features of this syndrome are oligo/anovulation, and
disturbance in androgen hormones leading to
different ranges of hirsutism, weight gain, acne, and
amenorrhea according to Rotterdam criteria (4, 5).
Overweight or being obese with body mass index
(BMI) greater than 30 kg/m* is a vigorous risk
factor leading to PCOS women in around the age of
30 (5, 6, 7), in addition to represent a risk factor to
cardiovascular disease, diabetes mellitus type 2,
hypertension and several types of cancers (8).
Obesity and PCOS are multifactorial diseases

resulting from the interaction of genetics, metabolic,
hormones, patient's life style, eating habits and
psychological behavior(9). The potential genetic
investigations focused on the expression ,mutations
and polymorphism in metabolism related genes,
action related genes and genes that encode for
reproductive controlling hormones and their
receptor(10). Structural chromosomal aberration
such as X chromosome aberration leading to
abnormal follicular behavior and deletion of the
loge arm of chromosomes 2, 11, 16, 19 were
reported in some PCOS cases (11, 12, 13, 14 and
15). It is not clear whether obesity leads to PCOS or
vice versa. The cornerstone for both PCOS and
obesity is insulin resistance that leads to excess
levels of insulin and glucose uptake failure by
adipose and muscle cells, increasing the risk of
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diabetes type 11 (16), dyslipidemia, decrease in high
density lipoprotein cholesterol,
hypertriglyceridemia and hypertension which are
highly associated with cardiovascular diseases (17).
Fat mass and obesity association gene was
discovered in 2007 by 3 independent wide genomic
association studies in association with polygenic
forms of obesity (11). It is highly expressed in
neurons of hypothalamus and mesenteric, liver,
pancreas and adipose tissues(18,19) to promote the
neonatal growth (20) and adults by inducing
appetite, food intake, increase hunger /lower satiety
and energy balance (21), leading to increase in body
weight and hip/circumference ratio (22). FTO gene
expands about 40 kb on chromosome 16q12.2, with
9 exons, encoding for 2-oxoglutarate dependent
dioxygenase with DNA/RNA demethylase activity
(23). The most important polymorphic sites are
located at the first introns and affect their
expression level (24). Numerous single nucleotide
polymorphic sites were proved in association to
obesity such as rs7202116, rs9930506, rs1421085,
rs3751812, rs9939609 and rs17817449 (25).

This work aims to illustrate the relations of
biochemical features and FTO polymorphism in
rs17817449 in women with obesity and polycystic
ovary syndrome.

Material and methods:
Study subjects

This study includes 63 lragi women at age
18-38 years, who visit the infertility center for
infertility problems during 2014-2016. The studied
subjects were diagnosed in the infertility center as
PCOS according to Rotterdam criteria (4), 39
women with PCOS (23 obese and 16 non-obese)
and 24 non-PCOS (15 obese and 9 non-obese).
Several parameters were investigated:
anthropological parameters covered (age, height,
weight body mass index (BMI) as weight by
kg/height by m?, Waist/hip circumference ratio and
waist /thigh circumference ratio), biochemical
parameters covered (fasting blood sugar test,
glucose tolerance test and lipid profile), and
hormonal parameters (follicle stimulating hormone
(FSH), luteinizing hormone (LH) , LH/FSH ratio,
estrogen (E) and testosterone). Genetic investigation
for the polymorphism in FTO gene also was
performed.
Blood sample collection for the biochemical and
hormonal investigations

Fasting blood samples were collected from
all the participants in this study, (4 ml) was poured
in plane tubes and sera were separated by
centrifuging the samples for 15 minutes at 3000rpm
for the biochemical and hormonal investigations.

Serum hormonal analysis of LH, FSH, E2 and total
testosterone were measured by using MiniVidas
instrument. Serum levels of Glucose, Total
Cholesterol, Triglycerides, and High-Density
Lipoprotein Cholesterol (HDLC) were measured by
a commercially available kit (all kits from
Biomerieux, Sa, France) and they were measured
spectrophotometrically, according to manufacture
instructions. Low-density lipoprotein-cholesterol
(LDL-C) and very low-density lipoprotein-
cholesterol (VLDL-C) levels were calculated using
the formulae supplied by the manufacturer. The
biochemical study was done at the biochemical
laboratory at the High institute of infertility
diagnosis and assisted reproductive technologies, Al
Nahrain University, Baghdad, Irag.

The genetic investigations

One milliliter of peripheral blood was
poured in EDTA tube for each sample, to detect the
polymorphism of FTO gene at rs17817449 by
polymerase chain reaction-restriction fragment
length polymorphism (PCR- RFLP). The genetic
investigation was done in Molecular Biology
Laboratory in Department of Biology at College of
Science for Women/ University of Baghdad,
Baghdad/ Iraq.

DNA extraction and PCR reaction

Total DNA was extracted from 1mL of
peripheral blood of each patient by Relia Prep DNA
extraction Kkit/ Promega /USA, according to
manufacturer instructions.

Primers and PCR Conditions

Forward and reverse primers for
rs17817449 were designed by
Primer3plus  software, and provided by

Macrogen/Korea. The forward primer sequence
5" AGGACCTCCTATTTGGGACA3 and the
revers: 5TAATGCTAGCCATGGAAGCS'.
Polymerase chain reactions were performed in
Applied Biosystem Thermostation (USA). The PCR
products were successfully amplified by mixing
1uL of each primer, 12.5uL of Go Tag Green
Master Mix/ Promega. The reaction mixture
composed of 2 pL of patient's DNA, 8.5 uL of
D.W. with final volume 25 pL. Amplification
conditions were: the initial denaturation was single
cycle for 7 minutes at 95 °C, 35 cycles each one
includes denaturation at 95 °C for 30 seconds,
annealing at 60 °C for 45 seconds and extensions at
72 °C for 30 seconds, then final cycle extension at
72 °C for 7 minutes. The size of PCR product is 828

bp.
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Restriction fragment length polymorphism
detection was done by incubating 10ul of PCR
products with 0.25ul of AIwNI(New England
/Biolabs, UK) for 30 minutes at 37 °C for all
samples, and then products were electrophoresed in
3% Agarose gel for 75 minutes at 80 volts. Bands
with 828bp for the homozygous dominant alleles
(G/G), 500bp and 328bp bands for the homozygous
recessive alleles(T/T) and three bands ,800bp,500bp
and 328bp for the heterozygous (T/G) were
visualized and documentation by UV trans-
illuminator (Optima/ Japan).

Statistical analysis

The Statistical Analysis System (according
to SSPS version 21 software) was used to assess the
differences among different parameters in this
study. Independent t-test was applied to compare
the data of anthropological and biochemical tests
results. Chi-square test was used to analyze alleles
and genotypes frequencies among the studied
groups as well as to evaluate the studied population
genetic equilibrium by Hardy-Weinberg Equation.

Results and discussion:
Anthropological and Biochemical Investigations
Polycystic syndrome is a complicated
infertility problem; it may develop due to metabolic
or hormonal causes. The results of our
investigations are summarized in Tables 1, 2, 3 and
4. The anthropological parameters including age,
height, weight body mass index (BMI as weight by
kg/height by m?), Waist /hip circumference ratio
and waist /thigh circumference ratio data were
subjected to statistical analysis among the obese
PCQOS, non-obese PCOS, obese non-PCOS and non-
obese- non PCOS groups as shown in Table 1.
There were no significant differences in the age of
women (26.35 £ 4.11, 23.67 + 4.17, and 28.81%
4.49 and 26.82 + 3.97) years, of the obese PCOS,
non-obese PCOS, obese non-PCOS and non-obese
non-PCOS groups respectively. There were
significant differences at P-value >0.05, in BMI
means between obese PCOS and non-obese PCOS
women as they were (32.51 + 4.91 and 23.28 +
1.73) kg/m? respectively, also there were significant
differences between the means of BMI between
obese non-PCOS and non-obese non-PCOS women
(29.97 + 291 and 23.67 * 1.34) kg/m? and
significant differences of the means of BMI
between obese PCOS and obese non-PCOS (32.51
+ 4.91 and 29.97 + 2.91) kg/m? but there were no
significant differences between non- obese PCOS
and non-obese non-PCOS women. The only
differences in Waist/Hip ratio means were seen
between obese PCOS and non-obese PCOS (0.84 £

0.06 and 0.74 = 0.09) and obese-PCOS and obese
non-PCOS (3251 + 491 and 29.97 + 2091)
respectively. Women with high mean of waist /thigh
ratio were significantly higher in women with obese
PCOS (1.43 £ 0.15) than non- obese PCOS women
(1.28 £ 0.18); and there were no significant
differences between means of obese non-PCOS
women and non-obese non-PCOS women (1.35 *
0.15 and 1.39 + 0.16) respectively.

Anthropological parameters had great
attention in PCOS as its measurable diagnostic
markers. In this study the age had no significant
association in the PCOS because all 68 participants
were in the same age, even though PCOS can affect
women over wide range of their fertility life (12-55)
years. In this study it has been found that 39 of
women were obese, 23 (58.9%) of them had PCOS
with significantly high BMI than those non-obese.
Gain of weight or high BMI may be a sign with
predicted value of PCOS (26). Body mass index,
waist/ hip and waist circumference were found high
in Asian women according to WHO report at 2008
(8) and associated with accumulation of adipose in
visceral leading to abdominal obesity in PCOS
women rather than non-PCOS women (27).

Table 2 shows the levels of fasting blood sugar
and glucose tolerance test among the four studied
groups. A significant difference was seen in the
means of fasting blood sugar between obese women
with  PCOS and non-obese women with
PCOS(101.22 + 12.02 and 88.36 + 14.85) mg/dlI
such differences were seen in the means of FBS
between obese women with PCOS and obese
women without PCOS (101.22 + 12.02 and 85.93 +
17.32) mg/dl, respectively. But there were no
significant differences between the means of obese
non-PCOS and non-obese non PCOS women,
Moreover no significant differences were noticed in
the means between non-obese PCOS and non-obese
non-PCOS women. The results of glucose tolerance
test showed significant differences in the means of
the glucose levels after 1/2hour, between obese
women with PCOS and non-obese PCOS women
(170.40 = 30.92 , 134.00 % 34.41) mg/dl; such a
significant difference was seen in the sugar level
between obese women with PCOS (170.40 £ 30.92)
and obsess non-PCOS women (128.00 + 30.38)
mg/dl. No significant differences were seen in the
serum sugar level after 1/2 hr. between obese non-
PCOS women and non- obsess, non-PCOS women.
Furthermore, no significant differences were
remarked between non-obese PCOS and non-obese
non PCOS women. The only significant differences
in blood sugar level, after one hour of taking 100 ml
of glucose solution, was between obese PCOS
women and obese non-PCOS women which they
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were (156.96 + 31.57 and 117.86 + 27.65) mg/dl,
respectively. Blood sugar level after 2 hr. was
significantly high between obese PCOS women and
obese non-PCOS women (124.74 + 30.91 and
100.08 + 19.23) mg/dl, respectively as shown in
Table 2.

The results of fasting blood sugar and 2-h glucose
tolerance test significantly high obese women rather
than had PCOS or not. These results might relate to
insulin resistance that is considered as a causative of
hyperglycemia (28). High level of serum glucose
may induce FTO expression in hypothalamic
neurons (29), starting of sequential events leading to
eating disorder behavior and obesity (7).

Sex hormones that control the ovulation,
menstruation and fertility were investigated in this
study and hormones levels are shown in Table 3.
There were no significant differences among the
four groups in FSH level, obese PCOS, non-obese
PCOS, obese non-PCOS and non-obese non-PCOS.
Significant differences noted in LH levels between
obese PCOS women (7.67 = 2.50) and non-obese
PCOS (5.35 £ 3.08). Additionally, there were
significant differences in LH level between obese
PCOS women (7.67 + 2.50) and obese non- PCOS
women (3.45 + 2.01) and non-obese PCOS (5.35 +
3.08) and non-obese non-PCOS women (2.95 +
1.10). No significant differences were found in LH
level between obese non-PCOS.

The ratio of LH/FSH is an indicator of cystic
ovary (30); there were no significant differences in
the means of the ratios between obese women with
PCOS and non-obese women with PCQOS, and no
differences between the means of obese non-PCOS
women and non-obese non-PCOS women. But the
differences were significantly high between means
of the ratio of obese women with PCOS (1.41 +
0.41) and obese non-PCOS women (0.48 + 0.15),
Addition to the high significant differences obtained
between women non-obese PCOS (1.11 + 0.45) and
non-obese non-PCOS women (0.42 + 0.19). The
means of Estradiol 2(E2) level significantly differ in
obese PCOS women (76.29 + 29.45) than non-
obese PCOS women (47.29 + 18.10) as well as the
means of E2 in obese PCOS(76.29 = 29.45) and
obese non-PCOS (47.88 = 16.15). Estradiol 2
levels in obese non-PCOS (47.88 £16.15) women
and non-obese non-PCOS (52.33+14.86) did not
differ significantly; and no significant differences in
E2 levels between non-obese PCOS women and
non-obese non PCOS women were given.
Testosterone levels did not significantly differ
between obese PCOS women and non- obese PCOS
women and obese non-PCOS and non-obese non-

PCOS women, but there were significant
differences in testosterone levels between obese
PCOS (1.02 £0.67) and obese non-PCOS (0.31 +
0.17), and no differences where shown between
non-obese PCOS and non-obese non-PCOS women.

Imbalance in androgen levels is the most
common diagnostic characteristic of PCOS.
Although the initial reason of PCOS is unclear, yet
it may be justified by reducing FSH releasing for
long time in association with elevation in LH levels
(31); FSH naturally promotes the growth of ovarian
follicles, and its reduction will lead to prevent the
maturation of the follicles which become small
cysts, then the ovulation is prevented. The abnormal
secretion of gonadotropin in PCOS women is
indicated by the ratio of LH/FSH which is 2/1 to 3/1
in PCOS women (32). The suggested mechanism to
clarify the elevated LH secretion is the neuro-
endocrine abnormalities involved in the continual
excretion of gonadotropin releasing hormone and
dysfunction of gonadotropin—inhibiting hormone in
PCOS women (33). In this study, the results of
estradiol 2 showed that women with PCOS are even
being obese or not, they had shown a lower level
than that of non-PCOS women. This result is a
common feature in PCOS (34).

Table 4 shows the results of lipid profile in the
studied groups to illustrate the role of serum
cholesterol, Triglycerides, VLDL, LDL and HDL in
obesity and PCOS. Serum  Cholesterol
concentrations significantly differ in obese PCOS
(155.70 £ 27.25) mg/dl than non-obese PCOS
(126.57 + 27.91) mg/dl. Also cholesterol
concentration in obese PCOS women (155.70 +
27.25) mg/dl was significantly different than obese
non-PCOS women (187.06 + 51.40) mg/dl, but no
significant differences in cholesterol concentration
between obese non-PCOS women and non-obese
non-PCOS women were found. No differences were
noticed between non-obese PCOS and non- obese
non-PCOS.  Triglyceride concentrations were
significantly different between obese PCOS women
(126.26 + 63.84) mg/dl and obese non-PCOS
women (94.64 + 28.18) mg/dl. No such differences
were seen between obese non-PCOS and non-obese
non-PCOS or between obese PCOS and obese non-
PCOS nor between non-obese PCOS and non-obese
non-PCOS. The means of very low density
lipoprotein were not different significantly in all the
studied groups and they were within the normal
values. The only significant results of serum low
density lipoprotein means were seen between the
obese PCOS women.
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Table 1. Anthropometric parameters comparison among the obese PCOS, non-obese PCOS, obese non
PCOS and non-obese non PCOS groups.

Non- Non-
Obese c’:tl)%gé %b;,f? obese Obese (?\lboe:_e g:)%rs]é obese
PCOS PCOS pcos  Nom- PCOS  pcos  p- pcos  Non- o p
Parameters n=23 - 15 P- value -16 PCOS P- value n=23 - 16 | - 15 PCOS |
(mean * (n- N ?_ n=9 (mean F_ value (n— n=9 value
mean £ mean mean mean
SD) (mean +SD) (mean
SD) +SD) D) +SD) £SD) L'y
2635+  2367% 2881+ 2682+ 2635+ 2881t 2367+ 2682+
Age (yrs) 411 417 0.060 "4 49 3.97 0.236 411 449 000 47 397 0062
BMI 3251+  2328+% . 2997 2367z . 3251+ 2997 . 2328+ 2367+
(kg/m2) 491 173 000191 gaa 0001 T ipgr 0080T yga 134 0519
Waist/Hip 074+  <0001* 078+ 079+ 084+ 078+ ., 074 079%
ratio 0842006 ) 0.06 0.05 0823 906 006 992" 909 005 OM°
Waist/Thigh 1.28 £ « 135% 139+ 143+ 135+ 1.28 £ 139+
ratio 1432015 759 00U Thqg 0.16 0467 915 015 0090 545 gy 0207
BMI=Body Mass Index, * Significant at P- value > 0.05.
Table 2. Fasting blood sugar and glucose tolerance test among the obese PCOS, non-obese PCOS,
obese non PCOS and non-obese non PCOS groups.
Non- Non-
Obese cl)\tl)c;r;‘; (')\It;erf_e obese Obese C')\Ilz)erf_e ('3\:3%2;9 obese
PCOS Non- PCOS Non -
Parameters n=23 P(_:OS P- value P(_:OS PCOS P- n=23 P(_:OS P- value PEOS PCOS P-
n=15 n=16 - value n=16 n=15 - value
(mean + (mean + (mean * n=9 (mean (mean (mean n=9
SD) - ~  (meant + SD) - (mean
SD) SD) D) SD) +SD) sD)
FBS 10122+ 88.36% . 8593+ 8964z 10122 8593+ . 8836+ 8964+
(mg/dly 1202 1485 OO 73 1039 9904 L 173 0006 1485 1039 0802
PP (after’: 17040+  134.00 . 12800 13245 17040  128.00 . 13400 13245
hr) (mg/dl) 3092 +3441 099" 3038 x1207 9638 i3090 13038 009V 3441 x1207 0877
PP (after 1  156.96+  136.93 11786 122.27 156.96  117.86 . 13693 12227
hr) (mgidl) 3157 +3059 0066 19765 s1561 0019 i3157 12765 000Y 3059 s1561 0190
PP(after 2
12474+  108.00 10008 10055 124.74  100.08 . 10800 10055
(n%jgl) 3091 +2120 009 ii923 1389 0% 13001 +1923 009" 19150 +1389 0301
* Significant at P-value > 0.05. PP: Post prandial.
Table 3. comparisons of Sex hormone level and LH/FSH ratio among the Obese PCOS, Non-obese
PCOS, Obese non PCOS and non-obese non PCOS group.
Non- Non-
Obese c’)\é)%gé (.;)\lt:)ens_e obese Obese ?\lboer?-e (’)\:)ZZ; obese
PCOS  pcos P~ pPcos NO- - p. PCOS - peng pcos ~ Non—
Parameters n=23 - - PCOS n= n=23 - P- value - PCOS P- value
n=15 value n=16 value n=16 n=15 ~
imsegr; (mean £ (mean (me?in . (m;gr)l * (mean (mean (n:e_ar? .
SD) +SD) sD) +SD) +SD) D)
FSH 566+ 522z 710+  7.22% 566+ 7.0+ 520+  7.22% .
(mIU/ml) 1.61 1.79 0454 301 1.32 0.903 "y 61 3.01 0.143 1.79 1.32 0.003
LH 767+ 535z , 345  205% 767+  345% . 535% 295% .
(mIU/ml) 2.50 3.08 0.025% 7 01 1.10 0468 50 201 <0001 3.08 1.10 0.015
LH/FSH 141+ 111z 048+ 042+ 141+  048% . 111+ 042z .
ratio 0.41 0.45 0058 515 0.19 0425 "5 1 015 <0001 0.45 019 <0001
76.29 47.88 47.88
E2 (pg/ml) + 4;53: 0.005%  # 512"13:61 0.518 7552251' + 0.004* 4;;?; Sffgﬁi 0.505
29.45 : 16.15 : : 16.15 : :
Testosterone  1.02 0.90 + 031+ 022+ 1.02 031+ . 090+ 022% .
(ng/ml) +0.67 0.96 0672 517 0.11 0180 1o67 017 <0001 0.96 0.11 0.020

PCOS = polycystic ovary syndrome, FSH = follicular stimulating hormone, LH = luteinizing hormone, E2 = estradiol, FBS = fasting
blood sugar, BS = blood sugar, VLDL = very low density lipoprotein, LDL = low density lipoprotein, HDL = high density
lipoprotein, * Significant at P value <0.05.
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Table 4. Comparison of Cholesterol, TG, VLDLC, LDLC, and HDLC among the obese PCOS, non-
obese PCOS, obese non PCOS and non-obese non PCOS group.

Non- Non-
Obese l\Lon- C’)\Ibese obese Obese C’)\Ibese '\LOH' obese
PCOS obese on- Non- PCOS on- onese Non —
C PCOS  P-  PCOS P c PCOSN=  P-  PCOS p-
Parameters n=23 -1 I -1 PCOS n= I n=23 1 | -1 PCOS I
(mean + n=15 value n=16 9 value (mean + 6 value n=15 =9 value
(mean = (mean (mean (mean
SD) sD) sD) (mean £ SD) sD) sD) (mean £
sD) sD)
Cholesterol 15570+ 126,57 « 187.06+ 15545+ 15570  187.06 % 12657+ 15545+
(mg/dl) 2725 2191 9004 Tgiy9 4045 0086 o705 Ts1a0 0086 To791  agas 0099
12626+ 9464+ . 13106+ 12082+ 12626  131.06+ 9464+ 12082+
TG(mo/dl)  “g3ga™  Tpg1g 004" Tgya3 4583 099 e384 5223 0798 Tyg1g  usgy 0116
VLDLC 2491+ 1871+ 3283+ 2389+ 2401+ 3283+ 1871+ 2389+
(mgid) 1277 569 00 o747 896 024 1577 o767 0298 g gos Ol
LDLC 9332+ 6736+ . 11665+  91.00+ 9332+ 11665+ 6736+ 9100+
(mgidl) 3015 3090 091 Tsaga 3084 013 3015 saea 0186 3090 3084 0070
HDLC 3986+ 4021+ 3038+  37.82+ 3086+ 3938+ 4021+ 3782+
(mg/dl) 452 312 078 Tagp 303 0201 s 301 06 g 303 0065

TG= Triglyceride, VLDLC = very low density lipoproteinC, LDLC = low density lipoprotein, HDLC = high density lipoproteinC, *

Significant at P value > 0.05.

(93.32 £ 30.15) mg/dl and non-obese PCOS women
(67.36 + 30.90) mg/dl. While other groups mean did
not differ significantly. The means of high density
lipoproteins did not significantly differ in all studied
groups and they were within the normal values.
Lipid profile represented by total cholesterol,
triglyceride, HDL, LDL and VLDL was
investigated in this study. Cholesterol was found
significantly higher in obese PCOS than obese non-
PCOS women; while the cholesterol triglyceride
and LDL were found significantly higher in PCOS
regardless of whether they were obese or not.
Elevated TC, and HDL but not in TRG were found
significantly high in a pervious Iragi study,
performed in Karbala governorate, and referred to
that high lipid profile in PCOS women may
predicts to metabolic syndromes and cardiovascular
complications (35).

In another Polish study, significantly high TC, TRG
and LDL concentrations but not the HDL
concentrations were found in obese or overweight
PCOS Polish women, compared to lean/normal
women (36).

Gene Polymorphism investigation by RFLP-PCR

This study included the detection of the
possible role of polymorphism in FTO gene
rs17817449 in obesity and polycystic ovarian
syndrome. The DNA was successfully extracted by

Promega genomic DNA  extraction  Kit,
concentration of DNA ranged between (23-112)
ng/ul.  Successful PCR  products  were

electrophoresed in 2% agarose gel is showed in Fig.
1.

AR89 0 i RB

828

'3--'.---Q-~-‘-
00

Figure 1. PCR products of FTO rs17817449, band
size 828 bp, 2% agarose gel electrophoresis for 45min,
at 80 v. Lane represents the 1500 bp ladder, 1-13
samples of PCR products.

18 17 16 15 14 13, 920 11 V19 $9SRE SR 65 4.3 2 1

1000

Figure 2. RFLP analysis of FTO  rs17817449,
Homozygous alleles GG seen as 828 bp band, the
homozygous alleles for TG seen as two bands 500 and
328 bp and heterozygous alleles seen as three bands
828bp for G allele and 500bp and 328bp for T allele

The genotype analysis of FTO gene by
restriction fragment length polymorphism technique
is shown in Fig. 2. The digestion of PCR products
of FTO gene rs17817449 by AIwNI restriction
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enzyme showed a single fragment 828 bp represents
the dominant homozygous genotype. Two bands
with size 500 bp and 328 bp represent the recessive

homozygous genotype. The heterozygous genotype
is seen as three bands with size 828, 500 and 328
bp.

Table 5. Alleles frequency of the G and T alleles in the studied groups.

Allele Non PCOS PCOS

Obese Non Obese

Frequency 25 (39.68%) 38 (60.32%) 39 (61.9%) 24 (38.1%) P-value
G 0.47 0.52 0.53 0.44 NS
T 0.53 0.48 0.47 0.56 NS

NS= Non-significant at P-value < 0.05.

Allele frequency was predicted by Hardy-
Weinberg equation as shown in Table 5, the wild
type G allele was slightly less expressed in PCOS
women (0.47) than in non PCOS women (0.52), but
there are no significant differences between the two
groups. The recessive allele T was more frequent in
PCOS women (0.53) than in non PCOS women
(0.48); and there were no significant differences

between the two groups. The dominant G allele was
more expressed in obese women (0.53) than non-
obese women (0.44) but there are no significant
differences between the two groups. In opposite
manner the allele T was less observed in Obese
(0.47) than non-obese women (0.56) without
significant differences.

Table 6. The percentage of genotypes distribution in obese PCOS and obese non-PCOS groups.

Obese No. (%)

Genotype PCOS Non PCOS P-value ggig
NO=23 No= 16
GG 4 (17.4%) 3 (18.75%) 0.864 NS 0.006
GT 17 (73.9%) 10 (62.25%) 0.042% 0.573
T 2 (8.7%) 3 (18.75%) 0.047%* 0.581
P-value 0.0001** 0.0001**

NS= Non-significant at P-value <0.05, * (P< 0.05), ** (P<0.01)

The distribution of genotypes in obese PCOS
and obese non-PCOS women are clarified in Table
6. No significant differences were observed in
obese women carrying GG genotype even though
they had PCOS (4, 17.4%) or non PCOS (3,
18.75%), but there was significant differences at
P<0.05 in the distribution of GT genotype between
PCOS (17, 73.9%) and (10, 62.2%) in obese non-
PCOS women. The recessive TT genotype was
significantly at P <0.05 different between obese
women with PCOS (2, 8.7%) and non PCOS (3,
18.7%).

Table 7 shows the distribution of genotypes in
the non-obese women with and without PCOS. In
vertical comparison, the genotype GG seems to be
less apparent in non-obese PCOS women rather

than the TT genotype in the same category with
significant differences at (P<0.01). In a reverse
manner GG genotype was significantly higher in
non-obese, non PCOS women than non-obese
PCOS women, than the TT genotype at (P<0.01). In
horizontal comparison, slim or non-obese women
and non- PCOS was significantly high at GG
genotype which appeared in (3, 33.3%) than non-
obese PCOS women (1, 6.7%), at P <0.001. High
significant differences between non obese women
with PCOS (9, 60%) and non-PCOS (4, 44.4%)
those carried the GT genotype at P<0.001. The rare
genotype (TT) was represented in non-obese
women with PCOS (5, 33.3%) which was
significantly higher than in non-obese and non
PCOS women (2, 22.2%) at P<0.05.

Table 7. The percentage of genotypes distribution in non-obese PCOS and non-PCOS groups.

Non Obese No.(1%)

Genotype PCOS
No=15
GG 1 (6.79%)
GT 9 (60%)
TT 5 (33.3%)
P-value 0.0001**

Non PCOS P-value Odd
No=9 ratio
3 (33.3%) 0.0071%*  1.276
4 (44.4%) 0.0149%* 0794
2 (22.2%) 0.0472* 0.559
0.0001%*

NS= Non-significant at P-value <0.05, * (P<0.05), ** (P<0.01)
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Table 8 shows the distribution of genotypes
in PCOS obese and non-obese women. In vertical
comparison, the genotype GG seems to be high
apparent in PCOS obese women than the TT
genotype in the same category, but the GG
genotype was less apparent than TT genotype in
PCOS non-obese women at P<0.05. In horizontal
manner, GG genotype significantly higher in PCOS
obese women (4,17.4%) than (1, 6.7%) in PCOS

non-obese women at P<0.05. Also high significant
differences could be seen in the frequencies of
heterozygous genotype (GT) between PCOS obese
women (17, 73.9%) and PCOS non-PCOS women
(9, 60%) at P<0.05. High significant differences
were seen also in the TT genotype frequencies
between PCOS obsess (2, 8.7%) and PCOS non-
obese women (5, 33.3%) at P<0.01.

Table 8. The percentage of genotypes distribution in PCOS, obese and non- obese groups.

PCOS No.(%)

Genotype Obese Non obese P-value ggg
No=23 No=15

GG 4 (17.4%) 1 (6.7%) 0.049 * 0.521

GT 17 (73.9%) 9 (60%) 0.042 * 0.586

TT 2 (8.7%) 5 (33.3%) 0.0136 ** 0.802
P-value 0.0001** 0.00836**

P-value <0.05, * (P< 0.05), ** (P<0.01)

The distribution of different genotypes in In horizontal manner there were no

non-PCOS obese and non-obese women is shown in
Table (9). In vertical comparison, no statistical
differences were seen between the GG and TT
genotypes (3, 18.75%) for each, in non-PCOS non-
obese women. There were significant differences
between the GG genotype (3, 33.3%) and TT
genotypes (2, 22.2%) at P<0.05, in non-PCOS non-
obese women.

significant differences in GG genotype frequency in
non-PCOS obese women (3, 18.75 %) and non-
PCQOS non-obese women (3, 33.3%) at P<0.05. the
heterozygous genotype GT frequency was highly
significant in non PCOS obese women (10, 62.25%)
than its frequency in non PCOS non-obese (2,
22.2%) at P<0.01.

Table 9. The percentage of genotypes distribution in non-PCOS, obese and non-obese groups.

Non- PCOS No.(%)
Odd
Genotype Obese Non obese P-value ratio
No=16 No=9
GG 3 (18.75%) 3 (33.3%) 0.0273* 0.596
GT 10 (62.25%) 4 (44.4%) 0.0149%* 0.768
T 3 (18.75%) 2 (22.2%) 0.397 NS 0.216
P-value 0.0001** 0.00836**

P-value <0.05, * (P<0.05), ** (P< 0.01), NS: Non significant at P-value < 0.05.

Fat mass obesity associated gene polymorphism
was extensively studied in obesity and metabolic
disorder as it has a high effect on the health and
psychological behavior related to obesity. Most
important polymorphic site located in the first
intron of the gene which may associate with the
regulation of the FTO gene expression in different
tissues, disorders and ethnic groups (37, 38). In this
study rs17817449 polymorphism was analyzed in to
determine its effect in obesity and PCOS.

The results of this study illustrate no
significant differences in allele frequency T and G
alleles in PCOS and non PCOS women.
Furthermore, no such differences were noticed

between the two alleles in obese and non-obese
which may indicate, in the first place, the
homogenous distribution of the alleles in the studied
population. Secondly, the small size of the studied
population may not give sharp differences in the
allelic distribution.

Tables (6, 7, 8, and 9) show the results of
genotypes distribution (GG, GT and TT) among the
4 studied groups; it is found that obese women
tends to carry the GG genotype (rather than PCOS
or not) with high odd ration more than 1.2 than the
TT genotype, while the PCOS women (rather than
being obese or not) tends to carry the TT genotype.
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This study may indicate to the cooperative
effect of both T and G alleles in the heterozygous
genotype GT in obese PCOS women, that may lead
to support the persistent of metabolic disorders
associated with both PCOS and obesity, such as
insulin resistant, glycaemia and lipedema.

Conclusion:

Genetic variation in rs17817449 could be
the cause underlying the persistence of obesity and
difficulty in weight loss in PCOS women leading to
increase in the metabolic dysfunction represented
by significant increase in BMI, as a result of high
fasting blood sugar, glucose tolerance, androgen
hormone imbalance and lipid profile in obese PCOS
women who carry the TT and TG genotypes.
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