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Abstract

Obesity is defined as an abnormal or excessive accumulation of body fat and currently is one of
the most public health problems. The objective of the study is to determine the relation between human
obesity and several related parameters that may affect fertility in both sexes, two hundred
adult(100)males and (100) females aged 21 to 25 years were volunteers for the study. A questionnaire
was completed on eating habits, focusing on the number of daily meals, meal composition, and
sedentary lifestyle habits. An anthropometric assessment was also performed, including weight, height,
BMI, skin-fold thickness, waist and arm circumference. Also, some sexual male and female hormones
were determined. The results revealed that the mean age of males were 23+ 1.45 y and for females
were 23+2.05y. Calories,total fat, carbohydrate, phosphorus,potassium, vitaminA,B2 and niacin together
with cholesterol intake by obese volunteers were higher than the recommended dietary allowances. Both
genders had BMI more than 40; BMI of females was higher than males.The mean value of cholesterol,
triglycerides and VLDL-c for obese males and females were higher than normal range. Obese male
showed an increase in serum levels of leptin, prolactin PRL estrogen and E2, accompanied with marked
reduction in serum testosterone (T),dehydroepiandrosterone (DHEA) and T/ Estrogen E2 ratio.

Obesity in females showed reduction in the levels of progesterone and estrogen while it caused
an increase in luteinizing hormone,follicle-stimulating hormone, leptin and prolactin. Therefore, it was
important to keep attention to obesity as an etiology of male and female fertility and change the lifestyle
of young obese female and male.

Introduction

Obesity is one of the most concerned public health problem of contemporary society; it is
multifactorial in origin, including genetics and family environment, (being related to cultural, eating, and
sedentary habits). Obesity involves an abnormal and excessive fat accumulation that negatively affects
the health of the body. According to the World Health Organization (WHO), if the body mass index (BMI)
equals to or is greater than 30 kg/m2, it is considered obesity (Jungheimet al., 2012).0Obesity brings out
many problems such as social, psychological, demographic, and health problems. It is related to
increased health risks. Approximately 44% of the problems are subjects to diabetes, 23% may suffer
from ischemic heart disease, and between 7% and 41% to may complain of various malignancies
associated with obesity (Tong and Xu, 2014). Infertility is a medical condition in both sex characterized
by a diminished or absent ability to produce offspring and the risk factors can be genetic, environmental
or related to lifestyle. One of the most common and well documented risk factors for infertility in both
men and women is obesity. Males and females differ in terms of how and where they store body fat, the
hormones they secrete in proportion to their fat, and the way their brains respond to signals that regulate
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food intake and body weight (Agarwal et al., 2015 and Broughton & Moley, 2017). It led to abnormal
hormone issues affecting reproductive processes for both women and men. Abnormal hormone signals,
as a result of excess weight, negatively impact ovulation in women and sperm production in men.
Hormone irregularities in men affect stimulation of the testicles that inhibit sperm production. Excess fat
causes the male hormone, testosterone, to be converted into estrogen, and those estrogens decrease
testicle stimulation. Researchers from Reproductive Biology Associates reported that a high BMI in men
correlates with reduced testosterone levels. Men with high BMIs were found to have an abnormal semen
analysis.

(Rehman et al., 2018) found that overweight men were 11 percent more likely to have a low
sperm count and 39 percent more likely to have no sperm in their ejaculate.In women obesity, it can
cause the overproduction of insulin, which may cause irregular ovulation as polycystic ovarian syndrome
(PCOS). PCOS is a specific medical condition associated with irregular menstrual cycles, anovulation
(decreased or stopped ovulation) (Mittal et al., 2013). Obese women have higher levels of a hormone
called leptin, which is produced in fatty tissue. This can disrupt the hormone balance and lead to reduced
fertility. Leptin levels may negatively influence the neuroendocrine regulation of reproduction, with a
threshold level being permissive to normal reproduction (Li et al., 2018). Conversely, elevated leptin
levels may negatively influence normal ovarian function and/or embryo development and viability. In
obese women, gonadotropin secretion is affected because of the increased peripheral aromatization of
androgens to estrogens. The insulin resistance and hyperinsulinemia in obese women leads to
hyperandrogenemia. The sex hormone-binding globulin (SHBG), growth hormone (GH), and insulin-like
growth factor binding proteins (IGFBP) are decreased and leptin levels are increased. Thus, the
nutriregulation of the hypothalamic-pituitary-gonadal (HPG) axis deteriorates(Traviesoet al., 2019).The
purpose of this research is to explore the links between obesity and male and female fertility.

Volunteers and methods

Research design

The volunteers for current study were chosen randomly form obese women and men attending
at the clinic in National Nutrition Institute located in Cairo. The total sample size was 200 (100 men and
100 women). Their ages ranged between 21-25 years.The present study started in January 2021 and
ended in January 2022.

Design of work

Before starting the work an approval was obtained from the ethical committee. Interviews were
held with the obese men and women using three forms of questionnaires.They designed after trial on
pilot studyA-for social and demographic data.B-for health history and anthropometric measurements. C-
the third one for the dietary habits study (Rasanen, 1979).

Socio-economic and demographic data

The socio-economic and demographic data included age, sex, education level and total income
sources were collected by questionnaire through an interview.
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Health History
Health history include current health status and recent complaints and disease,

Anthropometric measurements

The anthropometric measurements Body weight, height, arm circumference and waist
circumferencewere measured. Body mass Index(BMI) was obtained by calculating weight in kilograms/
square height in meters(kg / m2) The volunteers are considered obese since body mass index was
greater than 30 (Garrow and Webster, 1985).

Dietary Habits

Information about dietary habits of studied persons were collected during an interview with
patients and including method of meals cooking, number of daily meals, snacks,salt, sugar preference
and source of nutritional information.

Daily dietary data

The 24 hours recall method and dietary history were used.The dietary history included all food
items, the amount and frequency of consumption. The 24-hour recall include all food items taken during
the last 24 hours in a semi quantitative method.

Assessment of nutrient intake from food consumption

The daily food intake had been assessed from the data collected by the 24-hour recall method
for seven days. Portion size had been converted into equivalent weights. Kinds and amounts of the
consumed food per meal had been tabulated. Nutrient values were derived from standard reference
tables Food and Nutrition Board (2008) and NNI Food Composition Table’s in Cairo (2006).
(Recommended Dietary allowances (RDA, 2010)

Assessment of biochemical parameters

Serum testosterone (T) and dehydroepiandrosterone (DHEA) levels were evaluated, according
to the methods of Tietz (1995) and Longcope (1996) using kits provided by Rock Diagnostics GmbH-D-
68298. Estrogen (E2) and prolactin (PRL) were estimated by Enzyme linked Flurorescent Assay (ELFA)
technique using kits of Biomerieux, as described by Dupont et al. (1991) and Sapin & Simon (2001).
Leptin was estimated by ELISA technique using commercially available kit (DRG instruments, Gmbh,
Germany), according to the method of Considine and Siha (1996). Serum T/E2 ratio was calculated as
T in ng/ml divided by E2 in ng/ml (Talalay, 1962). Serum (TG), (TC), (HDL-c), (LDL-c) and (VLDL-c)
were determined according to the methods described by Fossati and Principe (1982), Richmond
(2973), Allain (1974), Castelli et al., (1977), Lee and Nieman (1996).For female hormones,the
procedure described in the hormone assay kits was used according to the principle highlighted by Tietz
(1995) for prolactin, estradiol and progesterone while that of Uotila et al. (1981) was used for luteinizing
and follicle stimulating hormones.

Statistical analysis

The first step done in order to analyze the collected data was to tabulate all the raw values for
each variable, and for obese females and males and their significances were also identified (SPSS,
2008).
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Results and discussion

The socio-demographic characteristics of those participating in the study are shown in Table 1.
There were 100 (50%) males and 100 (50%) females. All of them were single. Only 45% of the sample
lived in rural areas whereas 55% lived in urban regions 35% had secondary education and 65% had
academic education. For parental income, the majority of sample had income between 3000 to less than
5000 EP (60%), 23.5% had income between 5000 to less than 7000 EP and the rest of the group
(16.5%) had more >= 7000 EP. Concerning family history of obesity, 25% and 35% of sample had obese
father or mother respectively, 25% had obesity for both parents while the lowest percentage (15%) had
obese grandparents.

The higher risk for obesity was due to the unhealthy dietary practices (i.e., a diet high in fat and
low in fruits and vegetables) and sedentary lifestyles. According to a report from the Center for Disease
Control and Prevention, adults living in rural counties are more likely to be obese than adults living in
urban counties. Obesity prevention is important regardless of where the person live, but it may be more
difficult in some areas than in others (De Silva et al., 2015). This was also consistent with a previous
study that had a higher prevalence of obesity among those who had higher education , urban, high
income and high social status. Drewnowski et al.(2014) study, census tract level home values and
college education were more strongly associated with obesity than household incomes. For each in
median home values, the census tract obesity prevalence was 2.3% lower. The three socioeconomic
status factors together explained 70% of the variance in census tract obesity prevalence. There was a
pattern that the risk of obesity was greater among city residents with higher education. It seems possible
that the education level may be complicating the relationship between dietary behavior and obesity. On
the one hand, residents with a higher education level are more likely to endorse health ideals such as a
healthier diet or physical activities to preserve a good body image, and linked to a lower prevalence of
obesity among city residents, and the result was consistent with previous studies. On the other hand, a
higher education level may be associated with clerical work or increased sitting time among township
residents and rural residents, which one might expect would increase the risk of obesity; thus, we could
not find the effect of education level on the risk of obesity in a township and rural area. In addition, this
inconsistency between city and township residents and rural area residents was similar to the opinion
that an initial increase from low social economic status to mid-level social economic status was
associated with worse health outcomes and behaviors; however, the continued increase from mid-social
economic status to high social economic status saw returns to healthy outcomes and behaviors ( Misra

et al.,2019).

Several factors can play a role in gaining and retaining excess weight. These include diet, lack
of exercise, environmental factors, and genetics. Obesity occurs in families according to a clear
inheritance pattern caused by changes in a single gene. The most commonly implicated gene is MC4R,
which encodes the melanocortin 4 receptor. Changes in MC4R that diminish its function are found in a
small fraction (<5%) of obese people in various ethnic groups. Family health history reflects the effects of
shared genetics of obesity and environment among close relatives(Qasim, 2018 and Meyre&Choquet,
2020).
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Table (1)
Socio-economic and demographic data of the studied sample
Socio-economic and demographic data Number (No) Percent %
Male 100 50
Sex
Female 100 50
. Single 200 100
Marital Status i
Married 0 0
. Rural 90 45
Residence
Urban 110 55
. Secondary 70 35
Education level _
Academic 130 65
3000 to < 5000 120 60
Parental income (EGP) 5000 to < 7000 47 235
> 7000 33 16.5
Father 50 25
Familymembers with history of Mother 70 35
obesity Both of them 50 25
Grandparents 30 15

The mean age and sample pocket money was tabulated in table(2) which showed that the
mean age of sample was 23+ 1.45 y for male and23+2.05y for female. The mean pocket money was
228.9+12.93 EP for a week in case obese male and for female, the mean value was210.6+10.33. From
this table, it could be observed that the mean pocket money for each gender was about 219.75 EGP and
this was a main factor effect on food choice and the amount of food which eat especially out of home like
high caloric snacks (De Silva et al., 2015). The results showed that the amount of pocket money
received by children was significantly associated with few variables like age, gender and total income of
the family. Bonke (2013) studied young Danish children, it showed similar results where income of
parents was related to amount of pocket money received.

Table (2)
Socioeconomic status for studied group
Male Female
Category
Mean+SD Mean+SD
Age (Year) 23%+1.45 23%+2.05
Pocket money (EGP)/week 228.9%+12.93 210.6°+10.33

The eating habits of obese male and female status are shown in Table 3. Obese participants
differed by sex in food habits status, 59% and 53%from male and female respectively had dinner as the
main meal. 55% of the obese females eat 4 meals, whereas 39% for obese males. Furthermore, 83%
and 73% obese female and obese males respectively used to eat meals at irregular times. Most of males
(30 %) used to sleep 4 h. while 37% females used to sleep 5h.The majority of females and males used
to eat outside their houses (83 and 72% respectively). 74% of females and 61% males often eat their
meals while watching T.V and the most of the males and the females (68 and 76%) used to eat their
meals in ten minutes time.68% from males and 60% obese females like starchy and sugary foods as
favorite one and the majority used to eat fast food more than 2 times per week (42% male and 49%
female). Most of them preferred quantity rather than quality of food. As shown in the same table, the
most frequently consumed drinks by both groups were carbonated beverage (43 and 45% for males and
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females respectively), followed by caffeine drinks, (20% each) followed by fruits juice, water (17% &
15%) and the highest used herbs drinks (5 and 4% respectively). The highest percentages of girls ate
chocolate as the favorite snacks contrary to males who like spicy snacks.Recent hypotheses in the
scientific community suggest the current obesity epidemic is being driven largely by environmental
factors (e.g., high energy/high fat foods, fast food consumption, television watching, "super-sized"
portions, etc.) rather than biological ones. Obesity is generally caused by eating too much and activity
too little. If you consume high amounts of energy, particularly fat and sugars or starchy food, but do not
practice exercise and physical activity,the surplus energy will be stored by the body as fat.Studies have
shown that over the past four decades, consumption of food eaten away from home has also risen
alarmingly. It is well known that eating out of homes may lead to excess calorie intake and increases the
risk of obesity because of the increased energy density of foods. This consumption could increase the
risk of obesity and obesity-related diseases as a major public health issue (Seravalle& Grassi,2017 and
Popkin et al., 2020).

Table (3)
Food habits status for the studied group
Habits stas Male (100) Female(100)
Frequency Percent % Frequency Percent%
. Breakfast 16 16 20 20
The main meal
Lunch 25 25 27 27
Dinner 59 59 53 53
1 7 7 5 5
2 20 20 12 12
Number of meals per
3 25 25 21 21
day
4 39 39 55 55
More 9 9 7 7
Eating meals at Yes 73 73 83 83
irregular times No 27 27 17 17
4 30 30 16 16
5 25 25 37 37
Number of hours of 6 17 17 30 30
sleep 7 10 10 7 7
8 10 10 6 6
More than 8 8 8
) Yes 72 72 83 83
Eat outside home
No 28 28 17 17
] ] <10 min 32 32 24 24
Eating period _
>10 min 68 68 76 76
. . Often 61 61 74 74
Eat while watching ,
L Occasionally 29 29 20 20
television
Never 10 10 6 6
Meat
12 12 25 25
products
Sugary and
_ gary 68 68 60 60
The favorite food starchy foods
Fruit and
10 10 8 8
vegetables
Dairy 10 10 7 7
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Habits stas Male (100) Female(100)
Frequency Percent % Frequency Percent%
products
Never 6 6 7 7
Once a week 24 24 21 21
Frequency of eating  [iore than 2
42 42 49 49
fast food times/week
1-2
. 23 23 23 23
times/month
Do you distinguish Quantity 68 68 60 60
foods, especially in Tvne 32 32 40 40
the family P
Carbonated
. 43 43 45 45
drinks
. . water 15 15 21 21
The favorite drinks
Fruit juice 17 17 10 10
Caffeine
) 20 20 20 20
drinks
Herbs drink 5 5
Biscuits 11 11 8 8
Cakes 13 13 17 17
Candy 17 17 21 21
The favorite snacks Chocolate 21 21 29 29
Spicy snacks| 28 28 17 17
Puffed food 10 10 4 4

The results of table (4) represent the means and standard deviations of nutrients intakes
compared with RDA . It could be noticed that Calories, Total fat, Carbohydrate, Phosphorus, potassium,
vitaminA,B2, cholesterol and niacin intake by obese female and male were higher than the
recommended dietary allowances while , total protein, vitamin E and vitamin B12 were little higher in
obese females than recommended dietary allowances . The results of this study showed that animal fat,
potassium, Zinc, Vitamin "A",Vitamin "C, and folate were significantly higher in obese male than female .
There is no significant difference between the both gender in Total fat, Phosphorus,Plant iron, Vitamin
"B2", Vitamin "B6" and Niacin.Severe calcium deficiency together with low vitamin D induce osteomalcia
in adults. (Gaman and Sheringtion, 1990).

According to Whitney and Rolfes (2011), excess of certain minerals (Ca, Fe, P, K& Na) may
cause intoxication. For (Ca) symptoms are constipation, interference with other minerals and increased
risk of urinary stone formation and kidney dysfunction For (Fe): nausea, vomiting, diarrhea, rapid,
heartbeat, weak pulse, and shock, Excess (P) may draw calcium out of the body in being excreted, for
(K): Muscular weakness and vomiting Exess (Na): may cause edema and acute hypertension For Zinc: it
lowers, the body's Copper content which lead to degeneration of heart muscle accelerate
atherosclerosis, vomiting, diarrhea, fever exhaustion reduced hemoglobin production and possibly renal
failure.Hence , considerable increase of minerals intake than RDA may be also dangerous.

69



Egypt. J. of Nutrition and Health Vol.18 No.1 January (2023)

Table (4)

Means and standard deviations of nutrients intakes compared with RDA(2010)

Male (100)

Female (100)

Nutrients intake LSD
Mean £SD intake % RDA Mean +SD intake |% RDA

Calories 3036.25 "+32.94 116.78 3297.75°+70.87 |164.88| 22.50
Animal protein 19.83 "+11.85 23.71 %+5.46 3.97

Plant protein 34.37 °+9.34 43.64 °+10.96 7.85

Total protein g 54.20 °+11.63 96.78 67.35%+16.87 120.26 6.79

Animal fat 92.28 *+10.97 68.46 "+7.89 5.606
Plant fat 37.01°+14.51 56.55 *+10.90 7.334
Total fat g 129.29 %+9.27 167.90 125.01 *+15.02 162.35| 11.843
Carbohydrate g 413.95 "+22.78 127.36 475.82 %+11.77 | 211.47| 24.196
Fiber g 12.973 "+3.60 43.24 19.236 ?+4.24 76.94 | 5.525
Calcium mg 501.90 °+15.19 50.19 569.11 *+18.57 56.91 | 31.353
Phosphorus mg 869.154 %+23.63 124.16 888.85 ?+17.87 126.98 | 28.046
Animal iron 4.58 °+0.11 6.61 %+2.54 0.043
Plant iron 9.65 %+1.85 10.24 2+1.001 1.306
Total iron mg 14.23 °+3.80 88.94 16.85 %+5.35 93.61 0.586
Sodium mg 3884.05 "+14.51 168.87 4853.95%+20.12 |211.04| 27.405
Potassium mg 3517.835 %+33.660 | 175.892 | 2877.335°+55.51 |143.87 | 26.227
Zinc mg 10.44 °+2.13 94.90 6.31 "+4.33 78.87 3.323
Magnesium mg 376.93 °+19.70 94.23 433.72°%+21.94 |135.53| 29.841
Vitamin "A"mcg 977.63 *+17.20 108.62 707.21 "+24.61 101.03 | 11.306
Vitamin "D"IU 103.58 "+10.94 17.26 202.27 *+11.34 33.71 2.775
Vitamin "E"mg 13.76 °+3.93 91.73 17.06 %+2.44 113.73 | 2.946
Vitamin "C"mg 45.85 °+9.16 50.94 37.31°45.12 49.74 | 6.945
Vitamin "B1"mg 0.62 °+0.09 51.67 0.98 %+0.01 81.67 0.071
Vitamin "B2"mg 1.78 %+1.057 136.93 1.81%+2.011 146.54 0.40

Vitamin "B6"mg 1.14 *+0.47 87.69 1.16 *+0.95 89.23 0.49

Vitamin "B12"ug 2.07 b+1.43 90 2.58 *+1.04 112.17 | 0.041
Folatemcg 269.17 °+6.93 67.29 240.84 "+13.09 60.21 9.640
Cholesterol mg 522.72 °+12.50 174.24 602.84 °+18.65 | 200.94 | 13.642
Niacin mg 16.58 *+5.22 103.62 16.72°%+7.38 104.5 0.347

All results are expressed as mean+ SD. Means followed by different superscripts within columns are significantly

different (P<0.05).

Data of table (5) explain means and standard deviations of the anthropometric measurements
for obese male and female compared with the reference standard (Jellife, 1966). The average waist
circumference (WC) of male as well as female was significantly higher than controls 128.86 + 2.98vs.
163.33 £3.21 (p < 0.05) respectively. Similarly, the average height among obese of both genders was
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nearly identical to the controls (169.67 £3.64 cm among males and 159.38 +5.11 among females,
respectively). The average BMI was different among obese male and obese female compared to controls
(167 % and 224.02 %) (p £ 0.05), whereas, the females had a significantly higher average BMI
compared to males. The average Arm Circumference and Waist Circumference were higher for males
and females than controls, however, the female had significantly higher average Arm Circumference and
Waist Circumference compared to male. The average Triceps Skin Fold Thickness(mm) for both genders
were significantly higher than controls while the meantriceps SkinFold Thickness of male was
significantly higher than female.

Body mass index (BMI), and waist circumference (WC) are both effective indicators of obesity.
Body Mass Index (BMI) is defined as body weight in kilograms divided by height in meters squared BMI
is most commonly used to measure body fatness Balkau et al., ( 2007).BMI when equal to or greater
than 40.0 is severs obesity (Dong et al., 2011). From the obtained results, both of gender had BMI more
than 40, the mean BMI of females was higher than that of males.

Table (5)
Means and standard deviations of anthropometric measurement compared with the standard
. Male Female
Anthropometric measurement
Mean+SD %ofnormal Mean+SD %ofnormal

Weight (kg) 120.65 "+5.89 172.35 143.37°+£10.99 238.95
Height(cm) 169.67 °+3.64 100.120 159.38 "+5.11 99.936
Body Mass Index (W/H2) 41.75"+2.65 167 56.004 *+4.02 224.02
Arm Circumference (cm) 33.93"+2.44 130.5 37.24°+2.66 134.607
Triceps Skin Fold Thickness(mm) 25.82"+2.33 215.16 31.79 %+8.21 176.61
Waist Circumference (cm) 128.86"+2.98 184.12 163.33 %£3.21 233.32

All results are expressed as meant SD. Means followed by different superscripts within columns are significantly
different (P<0.05).

Table (6) shows the laboratory parameters tested for obese cases. The mean value of
cholesterol, triglycerides and VLDL-c for obese males and females were higher than normal range while
hemoglobin, was lower in both gender than normal range (Bunn et al, 2016). While fasting blood
glucose for female were higher than normal. Hemoglobin mean levels were significantly lower in females’
than the obese males (P< 0.05) and both are lower than normal. There is no significant different between
the both groups in HDL-c levels and both are low. Studies have reported that obesity has an adverse
effect on iron metabolism. Obesity is characterized by chronic, low-grade, systemic inflamation and
anemia of chronic disease with elevated serum ferritin and decreased level of serum iron, transferrin
saturation and hemoglobin. Obesity may disrupt iron homeostasis, resulting in iron deficiency anemia.
The association between obesity and iron deficiency may be due to increased hepcidin levels mediated
by chronic inflammation. Hepcidin is a small peptide hormone that functions as a negative regulator of
intestinal iron absorption (Chooi et al., 2019 and Cappellini et al., 2020).being overweight raises the
risk for type 2 diabetes, heart disease, and stroke. It can also increase the risk of high blood pressure,
unhealthy cholesterol, and high blood glucose (sugar)

Obesity causes increased levels of fatty acids and inflammation, leading to insulin resistance,
which in turn can lead to type 2 diabetes. Type 2 diabetes, known as non-insulin dependent diabetes, is
the most common form of diabetes and accounts for approximately 90% of diabetic cases. The altered
glucose homeostasis is caused by faulty signal transduction via the insulin signaling proteins, which
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results in decreased glucose uptake by the muscle, altered lipogenesis, and increased glucose output by
the liver. The mechanisms by which visceral obesity results in insulin resistance appear to be related
to excess lipid accumulation in liver. This may be due to excess fatty acids from visceral adipose tissue
draining into the portal vein (Hutton and Davidson, 2010 )The lipid abnormalities in patients who are
obese include elevated serum triglyceride, VLDL, apolipoprotein B, and non-HDL-C levels. The increase
in serum triglycerides is due to increased hepatic production of VLDL particles and a decrease in the
clearance of triglyceride rich lipoproteins. People who are overweight or obese often have higher than
normal levels of triglycerides. All these conditions may increase your risk for developing heart disease or
of having a heart attack or stroke. The liver synthesizes TG-rich lipoproteins called very low density
lipoproteins (VLDL), which increase postprandially when food derived TG and FFA reach the liver . The
assembly of VLDL is almost identical to the synthesis of chylomicrons, but apo B100 is the structural

protein of VLDL and its remnants, 1.€., intermediate density lipoproteins (IDL) and low-density
lipoproteins (LDL) (Atilgan et al., 2019).

Table(6)

The mean value of the laboratory tests conducted on the studied cases.

. Male Normal range Female Normal range
Variables

Mean+SD Mean+SD

Hemoglobin (g/dl) 12.43%+0.89 13.2t0 16.6 10.11° +1.34 11.6 to 15
Fasting blood glucose (mg/dl) 170.54"+4.38 100 to 125 180.76°% +4.76 100 to 125
Cholesterol (mg/dl) 200.34%#4.21 | Lessthan 170 | 191.47 " +10.78 Less than170
Triglycerides(mg/dl) 230.14%11.95 | Lessthan 150 | 219.13 " +38.57 Less than150
LDL (mg/dl) 116.54"+5.34 less than 70 122.02% +16.04 less than 60
VLDL (mg/dl) 46.03+7.99° Less than 30 43.83°+9.04 Less than 30
HDL (mg/dl) 37.77%+2.91 close to 50 35.62 *+6.12 close to 60

All results are expressed as meant SD. Means followed by different superscripts within columns are
significantly different (P<0.05).

The hormonal profile of obese male are presented in table (7). Obese male showed an increase
in serum levels of leptin,prolactinPRL and estrogen E2, accompanied with marked reduction in serum
testosterone(T), dehydroepiandrosterone (DHEA) and T/ Estrogen E2 ratio. In particular, men with
increased BMI are significantly more likely to be infertile than normal weight. Most studies have focused
on alterations in the hormonal profiles as the main cause of infertility. It was noted that the increase in E2
levels in obese males is due to increased conversion of (T) owing to high aromatase availability with
excess of adipose tissue. Consequently, a relation was found between the rise in aromatase activity and
the increased (E2)with decline of both (T)and( T/E2) ratio, which is particularly responsible for developing
infertility in the obese males (Roth et al., 2008).Increased E2 production in obese men leads to
reduction in serum DHEA which is important for producing male androgens. Current decline of DHEA
could be therefore relevant to the observed reduction of T levels in the present obesity model. Reduction
of T may corroborate also to higher PRL levels with obesity (Hofny et al., 2010). PRL is a hormone
produced by the pituitary gland in mammals. It is a key hormone in controlling milk production, however
apart from lactation, PRL is closely involved in several physiological actions, such as reproduction.
Synthesis and release of PRL is controlled by dopaminergic inhibition mechanism, however an altered
dopaminergic system may present in obese men with rise of PRL secretion. Excessive PRL
concentration is correlated with hypogonadism, impotence and infertility through interfering with
production of FSH and LH which in turn will affect the testicular function with decrease in T release
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(Bellentani et al., 2011). Leptin is a protein hormone that is synthesized and secreted by adipocytes. Its
physiological role is to regulate appetite and body weight, but due to excess adipose tissue in the obese
subjects’ levels of leptin are often elevated leading to adverse effects, particularly on the male
fertility.The most important of these effects is that increased levels of leptin may act as inhibitory signal
for T synthesis through membrane receptors on testicular Leydig cells. Leptin receptors are also present
on the plasma membrane of sperms, suggesting that leptin may directly affect sperm production
independent of changes intestosterone production. So, elevated BMI and fat accumulation may lead to
lowered T production indicating a negative relation between leptin and serum T Atilgan et al., (2019).

Table (7)
Hormonal profile of obese male

Serum parameters Normal range Male (Mean +SD)
Testosterone(nmol/L) 10 to 35 2.49+0.44
DHEA pg/dL 65 to 380 60.39 +6.23
Estradiol (pg/mL) 10 - 40 41.42 +0.83
T/E2 ratio 0.19 0.10 £ 0.004
Leptin (ng/ml) 0.5-12.2 31.42 +0.73
Prolactin (ng/ml) less than 20 26.53 +1.96

As shown in table (8), the hormonal profile of obese female changes on comparing to normal levels.

The increase in body weight showed reduction in the levels of progesterone and estrogen while
it increased the luteinizing hormone,follicle-stimulating hormone, Leptin and Prolactin. The quantity and
distribution of body fat affect the menstrual cycle through a range of hormonal mechanisms Obese
women have higher levels of the hormone leptin, which is produced in fatty tissue. This can disrupt the
hormone balance and lead to reduced fertility. The risk of subfecundity and infertility, conception rates,
miscarriage rates, and pregnancy complications are increased in the obese women. They have poor
reproductive outcomes in natural as well as assisted conception and negatively impacting further
development. In addition to reproductive hormones, obesity induced elevations in insulin, glucose, or free
fatty acids, and changes in adipokines appear to impact the developmental competence of the oocyte. In
obese women, gonadotropin secretion is affected because of the increased peripheral aromatization of
androgens to estrogens. The insulin resistance and hyperinsulinemia in obese women leads to
hyperandrogenemia. The sex hormone-binding globulin (SHBG), growth hormone (GH), and insulin-like
growth factor binding proteins (IGFBP) are decreased and leptin levels are increased. Thus, the neuro-
regulation of the hypothalamic-pituitary-gonadal (HPG) axis deteriorates. These alterations may explain
impaired ovulatory function and so reproductive health. Obesity may impair reproductive functions by
affecting both the ovaries and endometrium. The levels of luteinizing hormone (LH), and rostenedi-
one,estrone, insulin, triglycerides, and very low density lipo-protein are increased and high density
lipoprotein levels are decreased in obese women.

Leptin also inhibits LH-stimulated estradiol production by the granulosa cells. The other effect of
leptin on reproductive functions is the regulation of early embryo cleavage and development. This may
explain the poor reproductive outcomes in obese women. Adiponectin is the most common circulating
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protein synthesized by adipose tissue. In obese women, unlike the other adipose tissue hormones,
adiponectin levels decrease (Tong &Xu ,2014 and Travieso et al., 2019)

Table (8)
Hormonal profile of obese female

Serum Parameters Normal range Female(Mean £SD)

Progesterone pg/mL 50-170 34.60+£0.18
Estrogen pg/mL 30 to 400 24.90 £0.13
luteinizing hormone IU/L 5-25 26.03+0.75
Follicle-stimulating hormone mlU/mL less than 7.0 8.18 £ 0.003
Leptin (ng/ml) 0.5-15.2 33.06 £ 0.61
Prolactin (ng/ml) less than 25 +0.69

Conclusion

Obesity is one of the health Problem among both human sexes. Containing intake of energy-
dense foods that are high in fat and sugars and a trend toward decreased physical activity, as a result of
increasingly sedentary nature of work, changing modes of transportation and increasing urbanization.
Significant quantities of data show a relationship between obesity diabetes mellitus, high cholesterol,
atherosclerosis, anemia and the male or female hormones that affected their fertility. The author
recommend that managing and preventing obesity by changing their food lifestyle and increase the
physical effort.
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