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Introduction
Obesity is defined as abnormal or excessive fat accumulations that 

may impair health include fertility. The most common way to evaluate 
fat accumulation is through the Body mass index (BMI) which is 
calculated using person’s weight in kilograms divided by the square 
of his height in meters (kg/m2).

For ages, we classified in:

i. Adults: WHO defines obesity as a BMI greater than or equal to 30.

ii. Children under 5 years of age: Obesity is weight-for-height 
greater than 3 standard deviations above the WHO Child Growth 
Standards median.

iii. Children aged between 5–19 years: Obesity is greater than 2 
standard deviations above the WHO Growth Reference median.

New studies describe that the microenvironment in uterus defines 
the obesity of the future new born1 affecting in a higher proportion 
males.2 Animal models, 3,4 have demonstrated the expression and 
suppression of genes associated to the mother’s diet that affect the 
placental microenvironment5 and promotes obesity. These state 
correlates with chronic low-grade inflammation6,7 and immune 
system activation accompanied by insulin resistance.8 On the long 
run, there is a long (intra uterus-pre-puberty-puberty-post puberty),9 
proinflammatory environment on germ cells. 

Childhood and puberty 
In childhood obesity is associated with a higher chance of 

adult obesity, premature death, and disability.10 Obese children is 
associated with endocrine abnormalities, like exaggerated adrenarche, 
hyperandrogenism as well as an increased risk of polycystic ovary 
syndrome, these events impact at hypothalamus-hypophysis-gonadal 
axis and fertility.11,12 There is also extensive evidence suggesting 
that excess adiposity during childhood influence at pubertal 
development.13 Excess body weight during childhood influence 
at pubertal development, on a timing effect of pubertal onset and 
hormone levels related to kisspeptin and metabolism.14 

Puberty appearance in obese boys and girls has also been associated 
with abnormal levels of adrenal and gonadal hormones. Levels 
of dehydroepiandrosterone sulphate (DHEAS) have been directly 
associated with body weight in 8- year-old children, where they could 
contribute to the association between early growth and adult disease 
risk, by enhancing insulin resistance and central fat deposition.15 
Obese peripubertal girls show significant hyperandrogenism, by 
increased levels of total testosterone and free testosterone and 
decreased sex steroid-binding globulin (SHBG) compared with non-
obese patients.16 Insulin and LH contribute to increased testosterone 
in obese peripubertal adolescents, although other factors associated 
with obesity may also mediate this association. Obesity is associated 
with low overnight LH pulse frequency in prepubertal and early 
pubertal girls whereas by Tanner stages 3–5, LH frequency is 
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Abstract

Introduction: The rising prevalence of child obesity has a profound impact on 
worldwide health, nowadays, the children that have an increased body mass index 
(BMI) associated with: diet, sedentarism and genetic influence, results in obese child 
since early ages. The problem has been demonstrated, that since embryo stage, uterus 
environment promotes expression of genes that predispose degenerative diseases 
such as diabetes, hypertension, and obesity. Obesity during the childhood continue to 
puberty create a proinflammatory microenvironment that impact germ cells directly. 
Male obesity is associated with compromised spermatogenesis and spermiogenesis 
due to hormone levels alterations. Female obesity is associated to ovulatory disorders, 
poorer outcomes in fertility treatment and requires higher doses of medications for 
ovulation induction. Pregnancy rate vary among studies however there is a clear 
association between obesity and early pregnancy loss. There are several mechanisms 
why obesity causes fertility problems. The increase of leptin concentration, decrease 
of adiponectin levels, variation of kiss pectin expression to reach puberty all affect 
hormonal level and influence germ cell development.

Objectives: To describe the impact of obesity in childhood and the possible negative 
prognosis on future fertility.

Methods: Literature search was performed in PubMed from January 2000 to 
March 2017 using the search terms child obesity and: infertility, spermiogenesis, 
spermatogenesis, ovulation, oocyte, and pregnancy rates. 

Conclusion: Obesity affects fertility since intrauterine development all the way 
though adult life. Obesity has multiple effects that involve fertility that creates a 
constant proinflammatory microenvironment in germ cell that have a negative impact 
on reproduction in adults of both genders. 
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abnormally elevated in obese girls, possibly reflecting the effects 
of hyperandrogenism and resembling findings of adult polycystic 
ovary syndrome. Interestingly, weight loss has been associated 
with a significant decrease in testosterone concentrations in obese 
boys and girls.16 These suggest that childhood obesity contribute to 
the appearance of endocrine disturbances during adolescence, and 
increase the risk of developing infertility later in life.

Adult male fertility affections associated to 
obesity 

The adult age male need to complete a functional spermatogenesis, 
these process is highly complex and specialized involved various 
mechanisms (hypothalamus, pituitary, Leydig cells, Sertoli cells 
and sex steroids.17 Hypothalamic–pituitary–gonadal (HPG) axis 
is vital for the reproductive function, and can be dysregulated with 
obesity. There is a direct correlation between hypogonadism and 
obesity,18 due to higher estrogen levels and hypoandrogenemia, 
affecting aromatase receptors and Leydig and Sertoli behavior.19 In 
obesity, testosterone is metabolized to estradiol by the cytochrome 
P450 enzyme aromatase in adipose tissue, which elevate estrogens 
levels.20 The increased of estrogens negative feedback upon the 
HPG axis via kisspeptin neurons,18 result in a down regulation of 
testosterone and thus spermatogenesis.21 Obesity promotes expression 
of proinflammatory cytokines like TNF and IL-6 that down regulate 
testosterone levels while endocrine changes modify concentration of 
insulin, sex-hormone-binding-globulin (SHBG), leptin, and inhibin 
B, all affecting free testosterone levels.

Testosterone is involved in insulin regulation, metabolism of 
lipids and body composition.22 Hyperinsulinemia has been shown to 
have a negative effect on spermatogenesis with a significantly higher 
level of nuclear and mitochondrial DNA damage. At the same time, 
increased concentration of estrogen diminishes SHBG levels.22 Leptin 
is a hormone secreted by adipocytes to regulate satiety, but is also 
involved in sexual maturation and reproduction.20 Leptin stimulates 
GnRH release; in obesity, excess leptin cause a resistance later in 
life.18 The production of inhibin B by Sertoli cells is the most effective 
marker for normal spermatogenesis. Inhibin B is a growth-like factor 
which acts in the testes to inhibit FSH production and to stimulate 
testosterone production by Leydig cells.23 The reduced levels of 
inhibin B found in obese males is indicative of seminiferous tubule 
dysfunction and is hypothesized to be due to a lower number of Sertoli 
cells;20 however, a compensatory increase in FSH levels in response 
to low inhibin B has not been observed, indicating potential partial 
dysregulation of the HPG axis.23 Obesity cause a chronic inflammatory 
state causing formation of reactive oxygen species (ROS) which can 
induce damage to sperm DNA and membrane as well as increase stress 
on testicular environment.20 Obesity during childhood increases the 
insult time creating more profound damage on DNA fragmentation; 
that affect fertilization and embryonic development.22 

Adult female fertility affections associated to 
obesity 

In adult age, female need to complete multiple reproductive 
functions like: liberate the oocyte, complete the meiosis, fertilization, 
implantation, and pregnancy development. All these processes are 
affect by obesity secondary a dysregulation at the Hypothalamic–
pituitary–gonadal (HPG) axis. It is associated with a higher level of 
proinflammatory cytokines in follicular fluid.24 A direct correlation is 

established between hypogonadism and obesity18 due to higher levels 
of estrogen and hypoandrogenemia that affect aromatase receptors 
and granulose cell behavior, causing anovulation and endometrial 
receptivity.

Ovulation disorders; Most of the ovulation disorders at obese 
patients are oligo or anovulation. The endocrine activity of the 
hypothalamus–hypophysis–ovary axis in the prepuberal female will 
remain dormant until she reaches a critical weight and composition, 
liberating pulsate of kisspeptin and secondly FSH-LH activation 
that marks the onset of puberty continue at their reproductive live.25 
Obesity is associated with polycystic ovarian syndrome (PCOS) 
which is marked by hyperandrogenemia. Hyperandrogenemia induce 
apoptosis in granulose cell, dysregulate pituitary function due to 
increased aromatase activity in peripheral tissues and an increases 
negative feedback on gonadotrophin secretion. At the same time 
insulin resistance is associated with ovarian steroidogenesis and 
a decrease of sex hormone-binding globulin and leptin levels. 26 
Hormonal alterations associated to obesity affect endometrial with 
a higher incidence of endometrial cancer in obese patients.10 Animal 
models have shown that leptin and leptin receptor (LEPR) play a 
relevant role in the regulation of implantation. Obesity disrupts leptin/
LEPR which may disturb endometrial receptivity and implantation 
leading to impaired fecundity. The effects of leptin on reproduction are 
not homogenous, and both stimulatory and inhibitory functions have 
been described.27,28 Although it is known that leptin has a complex 
role in endometrium functionality basic science and clinical studies 
area necessary to comprehend the effect of obesity on implantation 
and early pregnancy.

Conclusion
Obesity is a worldwide problem that affect all ages, the impact 

at obesity and fertility involves multiples variants that creates a 
constant proinflammatory microenvironment in germ cell that have 
a negative impact on reproduction. We need to empathize the role of 
the hormone axis in both genders. In male increased BMI affect the 
testosterone levels and elevated ROS that damage sperm membrane 
and DNA. In women obesity modify the hormonal axis presenting 
ovulatory dysfunction and a decrease at endometrial receptivity 
affecting fertilization rate. Lifestyle modification is important to 
diminish inflammatory exposure and avoid long microenvironment 
deregulation on germ cells. 
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