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ABSTRACT 

Congenital defects are main causes of new born and child anomalies and morality, which cause single or multiple defects in one or many organs of the 

child. Worldwide each year about 3 % of 134 million annual births are affected by major structural and functional defects. Birth defects may have a 

genetic infection or environmental sources but about 50 % of all congenital disorders still have no exact cause. This review article focuses on the causes 

of genetic disorders, types of genetic disorders, development of genetic disorders, epidemiology and prevention of genetic di sorders. 

1. INTRODUCTION  

A genetic disorder is restriction of normal health which results from a change in an individual’s genome. Genetic disorder may be due to chromosomal  

Abnormalities, environment factors or both but some time unknown (Bushman, 2000).Environmental factors such as air pollution and proximity to 

harmful waste sites increase the ricks for structural birth defects (Ritz et al., 2002). Drug use, infections from mother, ma ternal exposure to chemical; 

these physical environmental factors arealso concerned. Treatment and therapy of genetic disorders are costly and complete recovery is commonly 

impossible. Various genetic disorders are lethal. Lethal disorders exist in populations are recessive, as lethal dominant disorders are eliminated through 

natural selection by deaths of carriers before they pass the disease to next generation. The frequencies of different genetic disorders depend upon 

various factors such as genetic background of the population and the type of environment to which the population is exposed (Risch et al., 2002; 

Charles et al., 2003; GDF, 2010) 

Single Gene Disorders: 

Disorders caused by a mutation in single gene followed the pattern of inheritance as describe d by Mendel. The Online Mendelian inheritance in Man 

(OMIM) contains a complete record of these genes and genetic disorders (OMIM, 2013). Worldwide frequencies of all monogenic disorders at birth are 

about 10/1000 (WHO, 2013). The “monogenic” diseases provide unique opportunities to dissect components as they each have a single etiology, 

comparatively uniform treatments, and the role of the disease-causing gene is known to some extent (Antonarakis and Beckmann, 2006) Single gene 

disorders are passed on to successive generations in several ways. In autosomal dominant disorders one copy of mutated gene is involved .In autosomal 

recessive disorders two copies of the mutated gene are essential for a person to be affected. Dominant mutations cause X-linked dominant disorders. 

Male and female are both affected by these disorders. In recessive mutations, mutant genes are located on X-chromosome cause X-linked recessive 

disorders. These disorders affect both males and females with males more commonly affected than females (Muscatelli et al., 1994). Y-linked disorders 

results from mutations in genes on Y-chromosome. In Y- linked disorders only male are affected. Embryos having abnormal chromosomes stop 

developing before birth. Abnormal chromosomes account for at least 50% of natural abortions, however, only 0.65% Journal of Biology and Life 

Science ISSN 2157-6076 2015, Vol. 6, No. 2 112 www.macrothink.org/jbls of newborns have abnormal karyotype. The pattern of inheritance of 

mitochondrial genes differs from that of genes in the nucleus, only mother can pass mitochondrial genes to next generations a s sperm generally never 

contribute mitochondria when they fertilize an oocyte (Lewis, 2005). 

Complex genetic disorders: 

In human being most genetic disorders are complex. A few examples include asthma, Alzheimer‟s disease, osteoporosis, Parkinson‟s disease, 

scleroderma, and others (Hunter, 2005; Dempfle et al., 2008; Johnson et al., 2009). In complex genetic disorders, one to one relationship between the 

trait phenotype and genotype does not exist (dravasi, 1998). These disorders are commonly due to both environmental and genetic factor (Hunter et al., 

2005). Epigenetic mechanisms have been linked to a large range of diseases such as Prader-Willi syndrome, Angelman‟s syndrome, Rett syndrome, 

Rubinstein-Taybi syndrome and Cofffin-Lowry syndrome (Egger et al., 2004; Portela et al., 2010). 

Gene and Development: 
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A human body consists of about 50 to 100 trillion cells. A single cell, that is the fertilized egg, gives rise to such a huge number of different cell types 

such as blood cells, epidermal cells, fat cells, lens cells, lymphocytes, muscles cells, neurons and so on, through the process of differentiation. During 

differentiation specific combinations of genes are switched on (expressed) or switched off (repressed) to dictate cell morphology and function. This 

process of gene expression is regulated by a complex interplay of signals from both within and outside of cells (Liang et al., 1992; Hwang et al., 2009). 

Limb Development: An Example of How Genes Play Role in Development? The vertebrate limb is a complex structure composed of many different 

tissue types. Many genes are required to start limb development but successive patternings of the limb bud are now known (Beermann et al., 2004). 

These genes are expressed in the same patterns in both the developing forelimb and hind limb, and are believed to play equal roles in generating 

homologous limb elements; for example, fingers in the hand and toes in the foot. The limb development is model system for the study of developmental 

dynamics and genetics because it is relatively easy to control and can be subjected to mutations of large effects that otherwise would not be fatal to the 

body, additionally its mesenchymal cells, when grown in culture, can undergo formation pattern and differentiation with a time course and on a spatial 

level similar to that of embryo (Yakushiji et al., 2009). Bud outgrowth of both forelimb and hind limb is started when cells within the prospective limb-

forming region of lateral plate mesoderm (LPM) starts responding to signals from more medial tissues. LPM is a type of mesoderm that originates at 

the border of the embryo. The LPM consists of two line of tissue that runs along the length of the main body axis, lateral to the somites (Capdevila et 

al., 2001). In the start, the limb buds are morphologically identical collections of cells, and later on they develop into morphologically different limb 

elements. In the somites myotomal cells originate medial to the limb bud, migrate into the limbs and give rise to limb musculature (Logan, 2003). The 

limb has three main axes: (1) The Journal of Biology and Life Science ISSN 2157-6076 2015, Vol. 6, No. 2 113 www.macrothink.org/jbls 

anteroposterior axis that runs from the thumb or big toe towards the little finger or toe, correspondingly; (2) the proximodistal axis that runs from the 

shoulder or hip towards the tips of the digits; and (3) the dorsoventral axis passes from the back to the front of the hand or foot. There are key signaling 

centers for developing limb bud that control patterning of each limb axis. A collection of cells called zone of polarizing activity (ZPA) at the posterior 

region of limb bud control pattering of the anteroposterior axis by the expression of secreted protein Shh (Tickle, 2005). A specific structure of 

ectodermal cells called apical ectodermal ridge (AER) that runs along the length of the distal tip of the limb bud control patterning of proximo-distal 

axis by expressing proteins that belong to the FGF family of secreted proteins (Martin, 1998). Meis genes that are induced by retanoic acid (RA) in the 

proximal limb bud emerge to control the development of proximal structures, thus indicating that proximo-distal axis patterning is controlled by a 

combination of opposing RA and FGF signals (Capdevila et al., 2001). Wnt7a signaling from the dorsal ectoderm into the underlying mesoderm control 

patterning of the dorsoventral axis (Chen et al., 1999).Mutations in Human Hox Genes and Associated Phenotypes Vertebrate Hox genes encode a 

family of transcription factors which play a key role of body patterning during embryonic development. Like humans, majority of the vertebrate have 

39 Hox genes which are organized into four set of Hox genes namely Hoxa, Hoxb, Hoxc and Hoxd. similarity in sequencing of these genes show that 

they are evolved from single ancestral cluster of gene that‟s why single Hox genes in cluster are directly homologous to other three clusters (Charles., 

et al 1998). Hox genes play main role in the development of central nervous system, axial skeleton, gastrointestinal, urogenital tracts, external genitalia 

and limbs (Goodman, 2002). Little knowledge is available about expression and regulation of Hoxb and Hoxc genes during limb development however, 

the expressions of Hox genes are limited to development of fore or hind limbs (Charite et al., 1994; Peterson et al., 1994). Regulation of polyalanine 

stretch can cause heterozygous synpolydactyly (SPD); syndactyly of fingers 3–4 and toes 4–5 with polydactyly in the cutaneous web between digits), 

homozygous SPD (Malik et al., 2008), short hands and feet, complete soft tissue syndactyly of all four limbs, preaxial, mesoaxial, and postaxial 

polydactyly of hands loss of tubular shape of carpal, metacarpal, and phalangeal bones, tarsal-metatarsal fusions, loss of normal phalangeal pattern and 

hypospadias (Muragaki et al. 1996; Akarsu et al., 1996; Goodman et al., 1997). Mutation in Hoxd cluster can leads to monodactyly, detection, 

diagnosis, and intervention can prevent death or disability and enable 

2. CONCLUSION  

The incidences of genetic disorders are increasing year from year due to high rate of consanguinity and chronic exposure to various environmental 

pollutants. If such conditions persist, the percentage of genetic disorders will abruptly increase. In such communities awareness should be created 

against the negative effects of consanguinity and about the hazardous effects of various pollutants on incoming progeny. Families at risk are advised 

newborn screening as early detection, diagnosis, and intervention can prevent death or disability and enable children to  
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