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ABSTRACT

An interaction of genotype and environment resuitebesity which leads to a complex multifactorcaironic
disease. Obesity also involves the integration afious factors such as social, behavioral, cultupdlysiological,
metabolic and genetic. Contributing to the sigmaifit increase in morbidity and mortality, a prevakerof obesity is

becoming an important public health problem.

The aim of this study is to understand obesity agn®audi female population belonging to Makkah comityu
Obesity has been studied by measuring leptin cdratem, and other measurements like body massxitB&l) and

waist circumference (WC).

This study included 240 women aged between 18 &ahd the participants were divided into three gsoup
The normal or control group whose BMI ranged frodntd 29.9 comprised the first group, the obeseattiarized by the
BMI >30 formed the second group and the obese dialbretipgvith body mass index (BMB30 formed the third group.
The parameters collected included height, weighd, waist circumference and blood samples. Bloodpsesnwere later

thawed.

Serum leptin levels in all the groups were deteaisthg ELISA and their means found to be 8.4+1.4 in
normal56.3+18.8 in obese and 42+19.3 in a diabaiese group. In the normal group, the leptin levedse directly
associated with BMI (r = 0.152, p = 0.178), andilefevels showed strong positive correlation iesd and diabetic obese
groups as the follow: r = 0.350, p = 0.001 and(.355, p = 0.001. Also, leptin concentrations waositively correlated
with BMI and WC in obese and diabetic obese grospswing high leptin concentration in both the grau

It is understood that leptin hormone influencesedite and body weight, causing obesity. Howevestiffig,

hypertension, practice physical activity, smokimgallowing special diet results in changes to setaptin concentration.
KEYWORDS: Obesity, Leptin, Genotype
INTRODUCTION

An abnormal or excessive accumulation of body fafdipose tissue leads to obesity, impairing he@l)h
It is unhealthy to have excess weight. Hypertendigpertriglyceridemia, hypercholesterolemia arghhglucose level are
all due to obesity. The interaction between ger®tygmd the environment develops into obesity, a ¢t@mpf
multifactorial disease, involving the integrationf ovarious factors such as social, behavioral, caltu

physiological, metabolic, and genetic (2). Beingisk factor for metabolic syndrome, obesity iscasated with T2DM,
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hypertension, hypertriglyceridemia, hypercholedtaroa, which lead to heart disease (2). Therefobesity poses a real
threat to health (3).

Among the Saudi population, obesity is consideretiagor health threat. According to a study, in aerall
population aged 14-70 years, 13.05% of males ar2b20 of females were obese, which is higher thahréported in the

United Kingdom, Australian, Americans and Italiazpplations (4).
Physiology of Obesity and Weight Loss Therapies

The interaction of the feeding center, located hie fateral hypothalamic nucleus, and the satietytece
located in the ventromedial nucleus of the hypatimls is key to the regulation of appetite. In re@sgoto signals from
both adipose tissue and the gastrointestinal tthet,brain regulates energy homeostasis. It isssacg to arrive at a
balance between the urge to eat and energy expemddvertime so that the body weight remains stdle
It is essential to understand the cause of ohdsigyrole of appetite as it relates to energykiatand weight gain so that
efficacious weight-loss therapies are developesiefl compounds appear to play important rol&énrégulation of food
intake, circulating nutrients (eg, glucose, aminas, and fatty acids), metabolic compounds (egtate, pyruvate, and

ketone bodies), and hormones (eg, insulin, glucagamlecystokinin, leptin, and ghrelin) (7).

A peptide hormone secreted by adipose tissue,nlgfitbm the Greek word leptos, meaning thin) infloes
energy homeostasis, immune and neuroendocrineidmsc{8). It has been well established in humaas plasma leptin
levels are directly proportional to body fat petegye. High concentration of leptin is very commanoag obese
individuals, especially in their serum and plaseehibiting leptin resistance because of either e@sed leptin transport

into the central nervous system or downregulatideatin receptors (9,10).

Waist circumference (WC) was not included in Prafemy data analysis of leptin concentration actbssrange
of BMI. Furthermore, the relationship between ledével and WC have not been assessed in a sarhplgutis with

differences in age, fasting, physical activity diygpertension (12, 13).

The aim of this study was to evaluate the relatigmef leptin with BMI and waist circumference inrandom
sample of adult women ranging from normal weighséoerely obese. Through this study, a directioglahip of leptin
with BMI and waist circumference was anticipatedeTrelationship of these hormones with diabetegettgnsion,

and fasting was also studied.
MATERIALS AND METHODS

Approved by the University of Umm-Alqura Institutial Review Board, this study obtained signed aarméd
consent form. The study was carried out at Umm Alra® University, AL-Noor Specialist Hospital (DialmeCentre) and
King Abdul-Aziz Hospital (AL-Zaher). All blood angdes were carried out in the University Physiol@gpartment and

Professor Sultan research laboratory at Umm AL-Qiniersity.

Subjects
The study participant included 240 women aged 1&f&bwas divided into three groups (see below).
First group: The Control group (normal) comprised 80 volunteers, with the BMI ranging from 18 to 29.

Second group: The obese group comprise®D volunteers with the BMI a£30.
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First and Second Groups Met the Following Criteria
» Should not be on any diet or use any medicationddia interfere with the result.
» Should not perform any physical activity interfeyiwith the result.
Third group: The Diabetic Obese Group Comprised 80 volunteers with the BMI af30.
Anthropometric Measurements

BMI is calculated as kg/m Height was measured to the nearest centimetag wsiHarpenden anthropometer
(Holtain, Ltd, Crymych, UK). Weight was measured tine nearest 0.1 kg using a Scaletronix scale
(Sharp Corp, Wheaton, IL, model 695, weighing ta@l 3@). Subjects were divided based on five BMI gates as
follows (2): normal weight, <25; overweight, 25 28.9; obese |, 30 to 34.9; obese IlI, 35 to 39.9eidy obese, >40.
The BMI of participants were not <18.5. Waist cimference was measured by locating the upper hip bod placing a

measuring tape around the abdomen (ensuring thaapie measure is horizontal) (14).
Hormone Levels

Plasma obtained by centrifugation of blood samptakected after an overnight fast was stored atC7i the

Microbiology Department.

Using the enzyme-linked immunosorbent assay kit@mk the samples thawed, leptin levels were medsar
duplicate. Leptin kits were purchased from the iddte Corporation Research Inc (St Charles, MO AY.&d were used
to test hormone levels at Professor Sultan Reséaiohratory.

Statistical Analysis

The SPSS software (version 11.5, 2002) was useddéscriptive statistical analyses. For all analyses
the statistical significance was set at P = 0.0t flelationship of BMI, waist circumference witlpli concentrations in
these subjects groups (normal, obese and obesetidjalvere determined using Pearson correlationfficants.
Correlation is defined as a measure of the streofgghlinear relationship between two variablese $tatistical measure of
linear association is known as the correlation facieht, denoted by the symbol r, which measures hlmse the points lie
on a straight line, whose values always lie betwegrand +1. The value +1 indicates a perfect pasitelationship
between the two variables and-1 indicates a penfagative relationship. In addition, a p-valuehis probability of getting
the observed difference. If the p-value is gretitan 0.05, then it can be concluded that the oksedifference could have
occurred by chance and there is no statisticadigicant evidence (at the 5% level) for a diffecerbetween the groups in

the population.
Result

The study samples were 240 women aged between 175apeaBs, with a mean age 3.7 + 13.75y/ears, height
1.54 + 6.3m, and weigh¥4.9 + 17.5«g (see table 1).
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Table 1: Summary of Characteristic Feature of All \blunteers in All Groups Such as Age, BMI, WC, Weigh
Height, and Leptin Concentration

Age o 18-38 18-55 20-58
BMI P 18-29.9 30-53 30-53.6
wC o 60-100 77-149 90-192
Age (years) i) 20.1+2.3 | 31.4+12.1 46.6+7.9
Height (m) _??I 1.5546.4 | 1.55616.4 1.529+6.00
Weight (Kg) S 55.61+7.9| 86.5+13.7 82.7+10.2
BMI Q 22.7+2.6 35.745.2 35.4+4.3
WC (cm) S 72.9+7.5 101.6+12 106.6+£12.4
8.4+1.4 56.3+18.8 42 £19.3

Leptin Concentration (ng/mL)| Max. 10.99 99.60 97.27

Min. 5.12 8.21 12.71

60 56.3+18.8

42+193

40
20
84+14
10
N I -

Obese

mean of Leptin Concentration ( ng\ml )
=1

Normal Obese Diabetic

Subject types

Figure 1: Mean + Standard Deviation for Leptin Cone@ntration

Leptin Concentration

In all three groups, the Mean of leptin concentiragi was 8.4 ng/ml (£1.4) in normal, 56.3 (+18.8pbese and
42 (+19.3) in the diabetic obese group (see talapdLfigure 1).

BMI and Weight
Directly associated with weight, BMI showed a sgqmositive relationr(= 0.935,P = 0.000) (See figure 2).
BMI and Waist Circumference

Directly associated with waist circumference, BMintbnstrated a strong positive relatior(0.840,P = 0.000)
(See figure 3).
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Figure 2: Correlation between Weight and BMI
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Figure 3: Correlation between Waist Circumference ad BMI

Leptin Concentration and BMI in Various Groups
In Normal Subjects

Leptin concentration and BMI showed a linear catieh (r = 0.152, p = 0.178) (data not shown).
In Obese Subjects

Directly associated with BMI, demonstrating a sgqmositive relation (r = 0.350, p = 0.001) (Seafegy4).
In Diabetic Obese Subjects

Directly associated with body mass index, leptinaatration showed a strong positive correlation (355, p
=0.001) (See figure 5).
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Figure 4: Correlation between Leptin Concentration and BMI in Obese Subjects
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Figure 5: Correlation between Leptin Concentrationand BMI in Obese Diabetic Subjects
Leptin Concentration and WC in Various Subject Groups

In Normal Subjects, No obvious correlation between leptin concentragod WC (r = 0.115, p = 0.310) (data

not shown) was found.

In Obese Subjects|eptin concentrations were directly associated Wit@ with a positive correlation (r = 0.299,
p = 0.007) (See figure 7).

In Diabetic Obese Subjects|eptin concentrations were directly associated With and demonstrated a strong
positive correlation (r =0.316, p=.0.004) (See ff@8).
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Figure 6: Correlation between Leptin Concentrations with WC h Obese Subjects
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Figure 7: Correlation between Leptin Concentrationsand WC in Obese Diabetics
DISCUSSIONS

The objective of this study was to measure theicgldbetween BMI, WC and leptin concentration taerstand
obesity in the Saudi female population. BMI and We€re directly associated with leptin levels, shayvan significant

positive correlation between leptin and BMI categer

Due to both increased fat cell number (hyperplasia) increased fat cell size (15), obesity is dattar&zed by
increased adipose tissue mass. As the most signifaontributor to ill health, obesity is now verymmon in the world’s
population, which is also replacing under nutriteomd infectious diseases. In the United Statessitybeurrently affects
30% of the adult population and in KSA it affec& % (16).

As the anthropometric measurement for obesity atdcdntent, the current study used BMI and WC. Many
studies confirmed the association of BMI and WChwitbesity and fat content. Correlating stronglyhwiat mass
measurement is BMI, though it is unable to distisguo fat mass from lean mass (17). On the contrarpatient’s

abdominal fat content can be measured based ot sir@ismference, which is clinically acceptable )18
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Obesity and leptin Concentration

The uniqueness of this study is that in adult Sawatnen leptin concentrations were assessed f@Mllrange,

considering various risk factors such as waistutirierence, age diabetes, and physical activity.

According to previous studies, in the healthy comities, based on the nationality, there is onljelivariation in
leptin concentrations. A recent study indicated tptin concentrations in Omani control subjecesev10.6 (£ 4.2) ng/ml
(19) and in American control subjects, it was 780(7) ng/ml (20). Based on this study, the normmdan leptin

concentration was 8.4 (+1.4) ng/ml in Saudi women.

Various studies reported leptin levels were higineobese individuals compared to normal weight vittials
(21,22. In both obese and non-obese subjects, leptimsde correlate better with subcutaneous fat coetpavith
visceral fat, irrespective of the weigh?3, 24. It has been understood that leptin concentnatiare higher in obese
subjects (see table 1), mainly because of a dilmadisresponse by the leptin receptor signaling paghw
leptin's poor penetration of the blood-brain barrier the presence of less active molecular foohdeptin (25).
Leptin deficiency in normal subjects compared t@s#subjects can be a likely target for leptinapgr but an obese
subject with high levels of leptin are likely to besistant to leptin therapy (26). Obesity can leadeptin resistance,

which may also be due to a lack of sensitivityitaudating leptin contributing to the etiology obesity (27).

There is an increased concentration of serum leptised on increased body fat content. The incdeadease of
leptin from large fat cells is the proof for thesitove correlation between body fat and serum tepth addition,
fat content can be assessed based on the serumm leptls, whose level may decrease by reductiorbady fat,

maintaining the BMI values (28).

Although insulin levels are not assessed, previiudies proved that leptin is directly associatéthinsulin
resistance (29,30). However, in the diabetic olmgeap, leptin concentrations were lower compacethose in the obese
group but still higher compared to the normal gr¢8p). The differences in fat distribution betwetbe obese diabetic
and the obese nondiabetic groups may be the rdasdhis. Studies have demonstrated that subcutenéd produces
more leptin compared to visceral fat. diabetic eatg§ have more visceral fat and less subcutaneddme€ause insulin is

an important stimulator of leptin production (31).

Profound insulin deficiency leads to uncontrollédbe&tes which in turn is realized by behavioral kees and
metabolic concerns, such as severe hyperglycemetion of body fat mass, and reduced circulakamgin levels that
stimulate food intake (32). It is essential to ustlend whether the subcellular and tissue disiobutf leptin are different
in human adipocytes obtained from lean and dialmt&se individuals and whether it can be altereéffgctors such as
insulin (33).

In spite of controlling the glucose level, high éév of leptin are observed in diabetic obesity,
as leptin antagonizes insulin's action in the livanich is influenced by the changes in intrahiepglticose with increased
gluconeogenesis and decreased glycogenolysis.likely that these leptin's metabolic effects regelhepatic glucose

metabolism under physiological conditions (34).
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Obesity and Anthropometric Measurements

As demonstrated by this study, BMI and WC correlatdl with leptin concentration in all subject gpsu
This is achieved by the close relation of BMI, Wildody fat content along with the role of viscematl subcutaneous fat

for producing leptin (35,36).

In our study, the mean BMI in normal obese and eliabobese groups were, respectively, 22.7 (+ 238)7
(= 5.2) and 35.4 (= 4.3)[AQ: three set of values provided for two parameters. Please check ardasdnecessary.].
BMI and body weight are correlated,. Based on #yorted data, BMI and leptin concentrations weghéi in obese
women compared to other groups. The WC mean inmntrenal, obese and diabetic obese groups were #22R5),
101.6 (£12) and 106.6 (+12.4), indicating that tigh WC was found in the obese and diabetic obesgpared to the
normal group.

According to the findings of the current study, rthés a positive relationship between BMI and WC,

demonstrating that increase in BMI will in turn sauncrease in WC and leptin concentration (Seedig).
CONCLUSIONS

A Middle Eastern country with approximately 23 maifi populations, Saudi Arabia has shown significant
economic and cultural changes over the past tiyigars. Approximately 60% of the population is urkad and have

adopted lifestyle according to their diet and pbgbkactivity.

In today's world, obesity has become a major heialihe as it is linked to hypertension, dyslipidgnand
diabetes and insulin resistance syndrome. Ovemp#st several years, Data have shown a worldwideease in the
number of obese people. In Saudi Arabia, the pesval of obesity among female and, to a lesser extale adults has

reached epidemic proportions.

Based on the findings of this study and other sidobesity and being overweight are the majoriputdalth

issues of women in Saudi Arabia.

In Saudi Arabia, limited physical activity, limiteglvailability of exercise facilities for women atichited awareness of

obesity-related health risks among the populatiertize reasons for the prevalence of obesity arSaugli women.
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