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Glossary

Congenital disorder: A medical condition that is present at or before
birth.

Acquired: A first time of infection.

Recurring: When the patient is already infected, the virus is dormant
and then becomes active due to a weak immune system.

Congenital: A condition occurs during pregnancy and affects the
unborn child.

Teratogen: Substances whose toxicity can cause congenital disorders.
Congenital physical anomaly: A abnormality of the structure of the
body part.

Malformation: A associate with disorder of tissue development and
occur in the first trimester

Dysplasia: Disorder at the organ level that is due to problems with
tissue development.

Deformation: A condition arising from medical stress to normal
tissue, occur in the second or third trimester.

Coryza: Cold like symptoms.

Xl



Abstract

Back ground: This is a cross-sectional descriptive study to detect and
determine the type of viruses (Rubella, CMV, and HSV-1 & HSV2).
Objectives: To detect the HSV, Rubella, and CMV in patient’s serum (IgG
/1lgM), and to correlate the viral infections with age and gender.
Methodology: This study done from 2016-2017 in medical military
hospital, department of pediatric of congenital babies in Khartoum State.
About 100 serum sample of congenital babies (62 male and 38 female) in
different Ages (neonate to five years) were collected, A simple random
sample was collected, five milliliters venous blood samples was taken in
plane container and used Euroline Blot Technique for detection.

Results: We found Rubella IgM in (10) cases and IgG in (90) cases,
Cytomegallo virus IgM in (10) cases and IgG in (90) cases, HSV-1 IgM in
(20) cases and IgG in (95) cases, HSV-2 IgM in (0) cases and IgG in (10)
cases.

All viruses in study assimilation (40%) of congenital babies causative
Agents.

Rubella IgM (10%), Cytomegallo virus IgM (10%), HSV-1 IgM (20%),
HSV-2 IgM (0%).

In Rubella 8 of 10 cases (IgM) positive there were maternal Antibodies
(19G). (80% has maternal Abs and 20% hasn’t maternal Abs).

In Cytomegallo virus (7) of 10 cases (IgM) there were maternal Antibodies
(1gG). (70% has maternal Abs and 30% without maternal Abs).

In (HSV-1), all cases (20) (IgM) have maternal Antibodies (1gG). (100% has
maternal Abs).

Xl



Also Rubella represents (25%) from the viruses, CMV represent (25%),
HSV-1 represent (50%) and HSV-2 represent (0%)

Conclusions: A congenital disorder is a medical condition that is present at
or before birth. These conditions also referred to as birth defects, can be
acquired during the fetal stage of development or from the genetic makeup

of the parents.

All viruses in study Assimilation 40% of congenital babies causative Agents.
And we found Rubella IgM in (10) cases and IgG in (90) cases, Cytomegallo
virus IgM in (10) cases and IgG in (90) cases, HSV-1 IgM in (20) cases and
IgG in (95) cases, HSV-2 IgM in (0) cases and 1gG in (10) cases.
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Chapter one

e |Introduction
e Rational

e ODbjectives



1.1 Introduction
A congenital disorder is a medical condition that is present at or before birth. These
conditions also referred to as birth defects, can be acquired during the fetal stage of
development or from the genetic makeup of the parents.
1.1.1 Infections:
A vertically transmitted infection is an infection caused by bacteria, viruses or in
rare cases, parasites transmitted directly from the mother to an embryo, fetus or
baby during pregnancy or childbirth. It can occur when the mother gets an infection
as an intercurrent disease in pregnancy.
Congenital disorders were initially believed to be the result of only hereditary
factors. However, in the early 1940s, Australian pediatric ophthalmologist Norman
Gregg began recognizing a pattern in which the infants arriving at his surgery were
developing congenital cataracts at a higher rate than those who developed it from
hereditary factors. On October 15, 1941, Gregg delivered a paper which explained
his findings-68 out of the 78 children who were afflicted with congenital cataracts
had been exposed in utero due to an outbreak in Australian army camps. These
findings confirmed, to Gregg, that there could, in fact, be environmental causes for
congenital disorders.
Rubellais known to cause abnormalities of the eye, internal ear, heart, and
sometimes the teeth. More specifically, fetal exposure to rubella during weeks five
to ten of development (the sixth  week  particularly)  can
cause cataracts and microphthalmia in the eyes. If the mother is infected with rubella
during the ninth week, a crucial week for internal ear development, there can be
destruction of theorgan of Corti, causing deafness. In the heart
the ductusarteriosus can remain after birth, leading to hypertension. Rubella can also

lead to atrial and ventricular septal defects in the heart. If exposed to rubella in the
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second trimester, the fetus can develop central nervous system malformations.
However, because infections of rubella may remain undetected ,misdiagnosed, or
unrecognized in the mother, and/or some abnormalities are not evident until later in
the child’s life, precise incidence of birth defects due to rubella are not entirely
known. The timing of the mother’s infection during fetal development determines
the risk and type of birth defect. As the embryo develops, the risk of abnormalities
decreases. If exposed to the rubella virus during the first four weeks, the risk of
malformations is 47 percent. Exposure during weeks five through eight creates a 22
percent chance, while weeks nine to twelve a seven percent chance exists, followed
by a percentage of six if the exposure is during the thirteenth to sixteenth weeks.
Exposure during the first eight weeks of development can also lead to prematurity
and fetal death. These numbers are calculated from immediate inspection of the
infant after birth. Therefore, mental defects are not accounted for in the percentages
because they are not evident until later in the child’s life. If they were to be
included, these numbers would be much higher (Atkinson., 2007).

Other infectious agents include cytomegalovirus, the herpes  simplex
virus, hyperthermia, toxoplasmosis, and syphilis. Mother ~ exposure  to
cytomegalovirus can cause microcephaly, cerebral calcifications,
blindness, chorioretinitis (which can cause blindness), hepatosplenomegaly, and
meningoencephalitis in fetuses (Atkinson., 2007). Microcephaly is a disorder, in
which the fetus has an atypically small head, (Immunisation Handbook 2006).
Cerebral calcifications means certain areas of the brain have atypical calcium
deposits (Smith., 1881) and meningoencephalitis is the enlargement of the brain.
All three disorders cause abnormal brain function or mental retardation.
Hepatosplenomegaly is the enlargement of the liver and spleen which causes
digestive problems (Hess etal.,1914). It can also cause

some kernicterus and petechiae. Kernicterus causes yellow pigmentation of the skin,
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brain damage, and deafness. Petechiae are when the capillaries bleed resulting in
red/purple spots on the skin (Hanshaw., 1985) However, cytomegalovirus is often
fatal in the embryo.

The herpes simplex virus can cause microcephaly, microphthalmus (abnormally
small eyeballs) (Pan American Health Organization., 1998) retinal
dysplasia, hepatosplenomegaly, and mental retardation. (Atkinson., 2007). Both
microphthalmus and retinal dysplasia can cause blindness. However, the most
common symptom in infants is an inflammatory response that develops during the
first three weeks of life (Atkinson., 2007). Hyperthermia causes anencephaly,
which is when part of the brain and skull are absent in the infant (Atkinson., 2007).
Mother exposure to toxoplasmosis can cause cerebral
calcification, hydrocephalus (causes mental disabilities), and mental retardation in
infants. Other birth abnormalities have been reported as well, such as chorioretinitis,
microphthalmus, and ocular defects. Syphilis causes congenital deafness, mental
retardation, and diffuse fibrosis in organs, such as the liver and lungs, if the embryo
is exposed (Atkinson., 2007).

The common virus that cause congenital abnormality HSV, Rubella and
cytomegalovirus (Donald., 2015).

1.1.2 HSV:

The herpes simplex virus, also known as HSV, is an infection that causes herpes.
Herpes can appear in various parts of the body, most commonly on the genitals area
and mouth. There are two types of the herpes simplex virus. HSV-1, also known as
oral herpes, can cause cold sores and fever blisters around the mouth and on the
face. HSV-2 is generally responsible for genital herpes outbreaks (Pan American
Health Organization PAHO., 2015).
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1.1.3 Rubella:

Rubella is a mild and preventable disease caused by a virus. If you catch it you may
feel unwell, with swollen glands, a slight temperature, or a sore throat and rash but
some people have no symptoms at all and so are unaware that they may be
infectious and may be passing on the disease (Edlich., 2005).

Rubella is very serious if a pregnant woman catches it in the early stages of her
pregnancy because it can profoundly damage the development of her unborn child.
It can result in deaf blindness or raise the possibility of a termination (Pan American
Health Organization PAHO., 2015). Ensuring that children are routinely vaccinated
helps to protect pregnant women and their babies..

1.1.4.Cytomegalovirus:

It is a common herpes virus; many people do not know they have it, because they
may have no symptoms. But the virus, which remains dormant in the body, can
cause complications during pregnancy and for people with a weakened immune
system.

The virus spreads through bodily fluids, and it can be passed on from a pregnant
mother to her unborn baby.

Also known as HCMV, CMV, or Human Herpes virus 5 (HHV-5), cytomegalovirus
is the virus most commonly transmitted to a developing fetus (Robert etal., 2006).
There are three main types of CMV infections: acquired, recurring, or congenital.

. Acquired, or primary, CMV is a first-time infection.

. Recurring CMV is when the patient is already infected. The virus is dormant
and then becomes active due to a weak immune system.

. Congenital CMV is when infection occurs during pregnancy and affects the

unborn child.



CMV is generally not a problem, except when it affects an unborn child or a person
with a weak immune system, such as a recent transplant recipient or a person with
human immunodeficiency virus, or HIV.

A pregnant woman has a very small risk of reactivation infecting her developing
baby. If infection is suspected, she may consider amniocentesis, which involves
extracting a sample of amniotic fluid to find out whether the virus is present (Robert
., 2015).


http://www.medicalnewstoday.com/articles/17131.php
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1.2 Rationale:
Congenital abnormality is one of the phenomenon’s which spread recently in Sudan
and become one of the problems which uncontrolled and consider one of diseases
which have many causative agents, so this study aim to know the viruses as
causative Agents or a predisposing factor for congenital abnormality so as to treat

and to prevent the babies from the viral infection.



1.3 Objectives
1.3.1 General Objective:
To detect present of the common viral infection as causative agent in congenital
babies.
1.3.2 Specific Objectives:
1. To detect HSV in patient’s serum (IgG /IgM).
2. To detect Rubella in patient’s serum (IgG /IgM).
3. To detect CMV in patient’s serum (IgG /IgM).

4. To correlate the viral infections with age &gender.



Chapter two

e Literature & Review



Literature Review

2.1 Congenital disorder:

Also known as congenital disease, birth defect or anomaly (Neighbors etal., 2010) is
a condition existing at or before birth regardless of cause. Of these diseases, those
characterized by structural deformities are termed "congenital anomalies" and
involve defects in a developing fetus. Birth defects vary widely in cause and
symptoms. Any substance that causes birth defects is known as a teratogen. Some
disorders can be detected before birth through prenatal diagnosis (screening).

Birth defects may be the result of genetic or environmental factors. This includes
errors of morphogenesis, infection, epigenetic modifications on a parental germ line,
or achromosomal abnormality. The outcome of the disorder will depend on
complex interactions between the pre-natal deficit and the post-natal environment
(Neighbors etal., 2010). Animal studies indicate that the mother's (and likely the
father's) diet, vitamin intake, and glucose levels prior to ovulation and conception
have long-term effects on fetal growth and adolescent and adult disease (Lambert,
etal., 2015).

Animal studies have shown that paternal exposures prior to conception and during
pregnancy result in increased risk of certain birth defects and cancers. This research
suggests that paternal food deprivation, germ line mutations, alcohol use, chemical
mutagens, age, smoking habits and epigenetic alterations can affect birth outcomes
(Lambert etal., 2015. Atkinson etal., 2011. Huong McLean., 2014. cdc., 2015).

However, the relationship between offspring health and paternal exposures, age, and

lifestyle are still relatively weak. This is likely because paternal exposures and their
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effects on the fetus are studied far less extensively than maternal exposures.Birth
defects are present in about (3%) of newborns in USA (cdc., 2014).

Congenital anomalies resulted in about 632,000 deaths per year in 2013 down from
751,000 in 1990. The type with the greatest numbers of deaths are congenital heart
disease (323,000), followed by neural tube defects (69,000) (PAHO., 2015)

2.1.1 Definitions of congenital disorder:

A congenital disorder is a medical condition that is present at or before birth. These
conditions also referred to as birth defects, can be acquired during the fetal stage of
development or from the genetic makeup of the parents. Congenital disorders are
not necessarily hereditary, since they may be caused by infections during pregnancy
or injury to the fetus at birth. If the lamina (bony arch) to the spine does not fully
develop, this is known as spina bifida and is the most common congenital disorder.
2.1.2 Classification:

Much of the language used for describing congenital conditions predates genomic
mapping, and structural conditions are often considered separately from other
congenital conditions. It is now known that many metabolic conditions may have
subtle structural expression, and structural conditions often have genetic links. Still,
congenital conditions are often classified in a structural basis, organized when
possible by primary organ system affected.

2.1.3 Primarily structural:

Several terms are used to describe congenital abnormalities. (Some of these are also
used to describe non congenital conditions, and more than one term may apply in an
individual condition.)

2.1.4 Congenital anomaly:

A congenital physical anomaly is an abnormality of the structure of a body part. An
anomaly may or may not be perceived as a problem condition. Many, if not most,
people have one or more minor physical anomalies if examined carefully. Examples
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of minor anomalies can include curvature of the 5th finger (clinodactyly), a third
nipple, tiny indentations of the skin near the ears (preauricular pits), shortness of the
4th metacarpal or metatarsal bones, or dimples over the lower spine (sacral
dimples). Some minor anomalies may be clues to more significant internal
abnormalities. Birth defect is a widely used term for a congenital malformation, i.e.
a congenital, physical anomaly which is recognizable at birth, and which is
significant enough to be considered a problem. According to the CDC, most birth
defects are believed to be caused by a complex mix of factors including genetics,
environment, and behaviors (Lambert., 2015) though many birth defects have no
known cause. An example of a birth defect is cleft palate, which occurs during the
fourth and seventh week of gestation (Edlich etal., 2005) Body tissue and special
cells from each side of the head grow toward the center of the face. They join
together to make the face.*"Pan American Health Organization (PAHO., 2015)

A cleft means a split or separation; the “roof’ of the mouth is called the
palate."Public Health Image Library (PHIL)" CDC. 1966. Retrieved., 2015).

A congenital malformation is a congenital physical anomaly that is deleterious, i.e. a
structural defect perceived as a problem. A typical combination of malformations
affecting more than one body part is referred to as a malformation syndrome.

2.1.5 Some conditions are due to abnormal tissue development:

2.1.5.1 Malformation

Is associated with a disorder of tissue development (Robert., 2015).

Malformations often occur in the first trimester.

A dysplasiais a disorder at the organ level that is due to problems with tissue
development (Donald., 2015).

2.1.5.2. Deformation:

Is a condition arising from mechanical stress to normal tissue (Robert., 2015).
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Deformations often occur in the second or third trimester, and can be due to oligo
hydramnios. A disruption involves breakdown of normal tissues (Public Health
Image Library (PHIL)" 1966. Retrieved., 2015).

When multiple effects occur in a specified order, it is known as a sequence.

When the order is not known, it is a syndrome.

2.1.6. Examples of primarily structural congenital disorders:

A limb anomaly is called adysmelia. These include all forms of limbs
anomalies,suchas amelia, ectrodactyly, phocomelia, polymelia, polydactyly, syndact
yly,polysyndactyly, oligodactyly, brachydactyly, achondroplasia,

congenital aplasia or hyperplasia, amnioticbandsyndrome,and
cleidocranialdysostosis.

Congenital anomalies of the heart include patent ducts arteriosus, arterial septal
defect, and ventricular septal defect .

Congenital anomalies of the nervous system include neural tube defects such
as spina  bifida, meningocele, meningomyelocele, encephalocele and anencephaly.
Other congenital anomalies of the nervous system include the Arnold - Chiari
malformation,the DandyWalkermalformation, hydrocephalus, microencephaly,mega
lencephaly, lissencephaly, polymicrogyria, holoprosencephaly, and agenesis of the
corpus callosum. Congenital anomalies of the gastrointestinal system include
numerous forms of stenosis and atresia, and perforation, such as gastro schisis.
Congenital anomalies of the kidney and urinary tract (CAKUT) include renal
parenchyma, kidneys, and urinary collecting system.! "Public Health Image Library
(PHIL)"1966., Retrieved., 2015).

Defects can be bilateral or unilateral, and different defects often coexist in an

individual child
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A congenital metabolic disease is also referred to as an inborn error of metabolism.
Most of these are single gene defects, usually heritable. Many affect the structure of
body parts but some simply affect the function.
Other well defined genetic conditions may affect the production of hormones,
receptors, structural proteins, and ion channels.

2.2.Causes of congenital disorder:

2.2.1 Infections:

Main article: Vertically transmitted infection A vertically transmitted infection is
an infection caused by bacteria, viruses or, in rare
cases, parasites transmitted directly from the mother to an embryo, fetus or baby
during pregnancy or childbirth. It can occur when the mother gets an infection as
an undercurrent disease in pregnancy.

Congenital disorders were initially believed to be the result of only hereditary
factors. However, in the early 1940s, Australian pediatric ophthalmologist Norman
Gregg began recognizing a pattern in which the infants arriving at his surgery were
developing congenital cataracts at a higher rate than those who developed it from
hereditary factors. On October 15, 1941, Gregg delivered a paper which explained
his findings-68 out of the 78 children who were afflicted with congenital cataracts
had been exposed in utero due to an outbreak in Australian army camps. These
findings confirmed, to Gregg, that there could, in fact, be environmental causes for
congenital disorders.

Rubellais known to cause abnormalities of the eye, internal ear, heart, and
sometimes the teeth. More specifically, fetal exposure to rubella during weeks five
to ten of development (the sixth  week  particularly) can
cause cataracts and microphthalmia in the eyes. If the mother is infected with rubella
during the ninth week, a crucial week for internal ear development, there can be
destruction of theorgan of Corti, causing deafness. In the heart
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the ductusarteriosus can remain after birth, leading to hypertension. Rubella can also
lead to arterial and ventricular septal defects in the heart. If exposed to rubella in the
second trimester, the fetus can develop central nervous system malformations.
However, because infections of rubella may remain undetected ,misdiagnosed, or
unrecognized in the mother, and/or some abnormalities are not evident until later in
the child’s life, precise incidence of birth defects due to rubella are not entirely
known. The timing of the mother’s infection during fetal development determines
the risk and type of birth defect. As the embryo develops, the risk of abnormalities
decreases. If exposed to the rubella virus during the first four weeks, the risk of
malformations is 47 percent. Exposure during weeks five through eight creates a 22
percent chance, while weeks nine to twelve a seven percent chance exists, followed
by a percentage of six if the exposure is during the thirteenth to sixteenth weeks.
Exposure during the first eight weeks of development can also lead to prematurity
and fetal death. These numbers are calculated from immediate inspection of the
infant after birth. Therefore, mental defects are not accounted for in the percentages
because they are not evident until later in the child’s life. If they were to be
included, these numbers would be much higher (Atkinson., 2007).

Other  infectious agents include cytomegalovirus, the herpes  simplex
virus, hyperthermia, toxoplasmosis, and syphilis. Mother ~ exposure  to
cytomegalovirus can cause microcephaly, cerebral calcifications,
blindness, chorioretinitis (which can cause blindness), hepatosplenomegaly, and
meningoencephalitis in fetuses (Atkinson., 2007). Microcephaly is a disorder in
which the fetus has an atypically small head, (Immunisation Handbook 2006).
cerebral calcifications means certain areas of the brain have atypical calcium
deposits,'Smith, J. 1881’ and meningoencephalitis is the enlargement of the brain. All
three disorders cause abnormal brain function or mental retardation.

Hepatosplenomegaly is the enlargement of the liver and spleen which causes
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digestive  problems  (Hess etal., 1914). It can also cause
some kernicterus and petechiae. Kernicterus causes yellow pigmentation of the skin,
brain damage, and deafness. Petechiae is when the capillaries bleed resulting in
red/purple spots on the skin (Hanshaw., 1985) However, cytomegalovirus is often
fatal in the embryo.

The herpes simplex virus can cause microcephaly, microphthalmus (abnormally
small eyeballs) (Pan  American Health  Organization.,1998) retinal
dysplasia, hepatosplenomegaly, and mental retardation (Atkinson., 2007). Both
microphthalmus and retinal dysplasia can cause blindness. However, the most
common symptom in infants is an inflammatory response that develops during the
first three weeks of life (Atkinson., 2007). Hyperthermia causes anencephaly, which
is when part of the brain and skull are absent in the infant (Atkinson., 2007).
Mother exposure to toxoplasmosis can cause cerebral
calcification, hydrocephalus (causes mental disabilities), and mental retardation in
infants. Other birth abnormalities have been reported as well, such as chorioretinitis,
microphthalmus, and ocular defects. Syphilis causes congenital deafness, mental
retardation, and diffuse fibrosis in organs, such as the liver and lungs, if the embryo
is exposed (Atkinson., 2007).

2.2.2 Fetal alcohol exposure:
« Main articles:
a) Fetal alcohol spectrum disorder and Fetal alcohol syndrome
The mother's consumption of alcohol during pregnancy can cause a continuum of
various permanent birth defects : crano facial abnormalities ( "Public Health Image
Library (PHIL)". . 1966. Retrieved 2015).
b) brain damage, intellectual disability (Edlich, etal., 2005).
b)The prevalence of children affected is estimated at least 1 percent in U.S. (De
Santisetal., 2006).
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c) as well in Canada.

d) Very few studies have investigated the links between paternal alcohol use and
offspring health.

2.2.3 teratogenes:

Substances whose toxicity can cause congenital disorders are called "teratogens",
and include certain pharmaceutical and recreational drugs in pregnancy as well as
many environmental toxins in pregnancy.

A review published in 2010 identified 6 main teratogenic mechanisms associated
with medication use: folate antagonism, neural crest cell disruption, endocrine
disruption, oxidative stress, vascular disruption and specific receptor- or enzyme-
mediated teratogenesis (Honey man etal., 1975).

It is estimated that 10% of all birth defects are caused by prenatal exposure to a
teratogenic agent.Best (2007).).

These exposures include, but are not limited to, medication or drug exposures,
maternal infections and diseases, and environmental and occupational exposures.
Paternal smoking use has also been linked to an increased risk of birth defects and
childhood cancer for the offspring, where the paternal germ line undergoes oxidative
damage due to cigarette use (Stegmann & Carey., 2002).

Teratogen-caused birth defects are potentially preventable. Studies have shown that
nearly 50% of pregnant women have been exposed to at least one medication during
gestation (Dayan et al., 2006).

During pregnancy, a female can also be exposed to teratogens from the
contaminated clothing or toxins within the seminal fluid of a partner (Donald etal.,
2015) (Frey., 1994). An additional study found that of 200 individuals referred for
genetic counseling for a teratogenic exposure, 52% were exposed to more than one

potential teratogen. (By the Institute for Clinical Systems Improvement 2010).
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2.2.4 Medications and supplements:

The most notorious teratogenic drug is the thalidomide, developed at the end of
1950 by Chemie Griinenthal as a hypnotic and antiemetic and therefore frequently
prescribed to pregnant women in almost 50 countries worldwide between 1956 -
1962.(Khandekar., 2007). Until William McBride published the study leading to
its withdrawal from the market at 1961, about 8-10 000 severely malformed children
were born. The most typical disorder induced by thalidomide were reductional
deformities of the long bones of the extremities (phocomelia), otherwise a rare
deformity, which therefore helped to recognize the teratogenic effect of the new
drug. Among other malformations caused by thalidomide were those of ears, eyes,
brain, kidney, heart, digestive and respiratory tract. 40% of the prenatally affected
children died soon after birth (Khandekar., 2007). As thalidomide is used today as
a treatment for multiple myeloma and leprosy, several births of affected children
were described in spite of the strictly required use of contraception among female
patients treated by it.

Several anticonvulsants are known to be highly teratogenic. Phenytoin, also known
as diphenylhydantoin, along with carbamazepine is responsible for the fetal
hydantoin syndrome, which may typically include broad nose base, cleft lip and/or
palate, micro cephalia, nails and fingers hypo plasia , intrauterine growth restriction
and mental retardation. Trimethadione taken during pregnancy is responsible for
the fetal trimethadione syndrome, characterized by craniofacial, cardiovascular,
renal and spine malformations, along with a delay in mental and physical
development. Valproate has anti-folate effects, leading to neural tube closure-related
defects such as spina bifida. Lower 1Q and autism have recently also been reported
as a result of intrauterine valproate exposure (Khandekar., 2007).

Hormonal contraception is considered as harmless for the embryo. Peterka and

Novotna (Khandekar., 2007), do however state that synthetic progestin's used to
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prevent miscarriage in the past frequently caused masculinization of the outer
reproductive organs of female newborns due to
their androgenic activity. Diethylstilbestrol is a synthetic estrogen used from the
1940s to 1971 when the prenatal exposition has been linked to the clear-cell
adenocarcinoma of the vagina. Following studies showed elevated risks for other
tumors and congenital malformations of the sex organs for both sexes.

All cytostatics are strong teratogenes, abortion is usually recommended when
pregnancy is found during or before chemotherapy. Amino pterin, a cytostatic drug
with anti-folate effect, was used during the 1950s and 1960s to induce therapeutic
abortions. In some cases the abortion didn’t happen, but the newborns suffered a
fetal aminopterin  syndrome consisting of growth retardation, cranio
synostosis, hydrocephalus, facial dismorphities, mental retardation and/or leg
deformities (Khandekar., 2007) (Reef et al., 2002).

2.2.5 Environmental toxical substances:

Drinking water is often a vessel through which harmful toxins travel. Studies have
shown that heavy metals, elements, nitrates, nitrites, fluoride can be carried through
water and cause congenital disorders. Nitrate, which is found mostly in drinking
water from ground sources, is a powerful teratogen. A case-control study in rural
Australia that was conducted following frequent reports of prenatal mortality and
congenital malformations found that those who drank the nitrate-infected
groundwater, as opposed to rain water, ran the risk of giving birth to children with
central nervous system disorders, muscoskeletal defects, and cardiac defects.
Chlorinated and aromatic solvents such as benzene and trichloroethylene sometimes
enter the water supply due to oversights in waste disposal. A case-control study on
the area found that by 1986, leukemia was occurring in the children of Woburn,
Massachusetts at a rate that was four times the expected rate of incidence. Further

investigation revealed a connection between the high occurrence of leukemia and an
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error in water distribution that delivered water to the town with significant
contamination manufacturing waste containing trichloroethylene (Plotkin., 2001).
As an endocrine disruptor, the DDT was shown to induce miscarriages, interfere
with the development of the female reproductive system, cause the congenital
hypothyroidism and suspectibly childhood obesity (Khandekar., 2007). Fluoride,
when transmitted through water at high levels, can also act as a teratogen. Two
reports on fluoride exposure from China, which were controlled to account for the
education level of parents, found that children born to parents who were exposed to
4.12 PPM fluoride grew to have 1Qs that were, on average, seven points lower than
their counterparts whose parents consumed water that contained 0.91 PPM fluoride.
In studies conducted on rats, higher PPM fluoride in drinking water lead to
increased acetyl cholinesterase levels, which can alter prenatal brain development.
The most significant effects were noted at a level of 5 PPM (Cooper., 1975). The
fetus is even more susceptible to damage from carbon monoxide intake, which can
be harmful when inhaled during pregnancy, usually through first or second-hand
tobacco smoke. The concentration of carbon monoxide in the infant born to a non-
smoking mother is around 2%, and this concentration drastically increases