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ABSTRACT:Neonatology is one of the areas of
greatest development and evolution within
paediatrics. The neonatal deaths are unequally
distributed worldwide with 99% occurring in low
and middle-income countries. The gene therapy is a
promising alternate approach for treating a variety
of genetic disorders. By the time patient reaches
adulthood however, it is often too late for effective
treatment. If both mother and father carry the trait
for a genetically determined abnormality on disease,
the baby has at least one in four chance of inheriting
that condition.

Genetic tests can be done before and during
pregnancy to determine if the mother and father
carry traits for these diseases. At birth, newborn
screening tests are important to the diagnosis of
many of these disorders.

KEYWORDS: Neonate, congenital hypothyroidism
and congenital hearing loss, blood disorders

l. INTRODUCTION
Neonate: A newborn child or an infant less
than four weeks old. The newborn or neonate refers
to an infant in the first 28 days after birth. After a
month, a baby is no longer considered as neonate.
The word neonate is derived from Latin word
Neonatus..

Neonatology is a subspecialty of paediatrics
that consists of the medical care of newborn infants,
especially the ill or premature newborn. Though
high infant mortality rates were recognized by the
medical community at least as early as the 1865s
advances in modern neonatal intensive care have
lead to significant decline in infant mortality in the
modern era.The vast majority of newborn deaths
take place in developing countries where access to
health care is low.

Genetic therapy: The introduction of normal genes
into cells in place of missing or defective genes in
order to correct genetic disorders. Gene therapy
involves altering the genes inside your body’s cells
in an effort to treat or stop disease. The gene therapy
replaces a faulty gene or adds a new gene in an

attempt to cure disease or improve your body’s
ability to fight disease. Currently in the United
States gene therapy is available only as a part of a
clinical trial. Researchers are investigating several
ways to do this, including:-

Q) Replacing mutated genes

2 Fixing mutated genes

3) Making diseased cells more evident to
immune system.

Because of blood brain barrier is

developmentally immature during the perinatal
period. AAV-mediated neonatal gene therapy is a
highly promising strategy for treating genetic
neurological disease. Genetic therapy is a promising
strategy for treating genetic neurological disease.
Genetic therapy is a promising alternate approach
for treating a variety of genetic disorders. By the
time, the patient reaches adulthood, however it is
often too late for effective treatment. But in several
of these cases, neonatal gene therapy appears
potentially useful against inherited disorders that are
not obviously treatable through any other methods.
There are two different types of gene therapy
depending on which type of cells are treated:-
A)Somatic gene therapy:-
-This is a transfer of a section of DNA to any cell of
the body that doesn’t produce sperm or eggs. Effects
of gene therapy will not be passed on to the patient's
children.

B)Germline gene therapy:-

-The transfer of a section of DNA to cells that
produces eggs or sperm, effects of gene therapy will
be passed onto the patient’s children and subsequent
generations.

Genetic disorders can range from a defect
in a single base mutation in the DNA of one gene to
chromosomal abnormalities that involves deletion or
addition of entire chromosomes or set of
chromosomes. Genetic disorder can be inherited, or
passed from parent to offspring, or acquired due to
changes in a individuals DNA that occurs during
their lifetime. This short article is designed to give
the reader a list of groups of diseases that shares
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genetic problems that are similar in cause. The list
have examples of genetic diseases types and are not
all inclusive.

List of example of chromosome abnormalities
genetic diseases:

Chromosome abnormalities usually result from a
problem with cell division and arise because of
duplication or absence of entire chromosome or
pieces of chromosome.Examples of chromosome
abnormalities disorders include:-

@ Downs syndrome

2 Cri-du-chat syndrome

(3) Patau syndrome (Trisomy 13)

4) Edwards syndrome (Trisomy 18)

List of examples of Mitochondrial Genetic
Inheritance Disorders:-
- Disorders are caused by the mutation in the DNA
of mitochondria, small particle within cells. This
DNA is unique in that it is not located on the
chromosome in the cell nucleus. Mitochondrial
DNA is always inherited from the female parent
since egg cells (unlike sperm cells) keep their
Mitochondrial DNA during the process of
fertilization. Examples of Mitochondrial Genetic
Inheritance disorder include:-

(1) Hereditary optic atrophy
(2) Birth syndrome

(3) Myoclonic epilepsy with ragged red fibres
(MERRF)

(4) MELAS syndrome

(5) Neuropathy syndrome, ataxia retinitis
pigmentose (NARP)

(6) Leigh’s disease

-There are several techniques for carrying out
gene therapy. This include:-

1] Gene Augmentation therapy

2] Gene Inhibition therapy

3] Killing of Special cells

1]Gene Augmentation therapy:

- This is used to treat diseases caused by mutation
that stops a gene from producing a functional
product, such as protein.

-This therapy adds DNA containing a functional
version of the lost gene back into the cell.

-The new gene produces functioning product at
sufficient levels to replace the protein that was
originally missing.

-This is only successful if the effects of the disease
are reversible or have not resulted in lasting damage
to the body.

-For example, this can be used to treat loss of
function disorders such as cystic fibrosis by
introducing a functional copy of the gene to correct
the disease.(See illustration in above image).

2]Gene Inhibition therapy:
-Suitable for the treatment of infectious diseases,
cancer and inherited diseases cause by in
appropriate gene activity.
-The aim is to introduce a gene whose product either
a) Inhibits the expression of another gene
b) Interferes with the activity of the product of
another gene.
-The basis of this therapy is to eliminate the activity
of a gene that encourages the growth of the disease-
related cells.
-For example, cancer is sometimes the result of the
over-activation of an oncogene(gene which
stimulates cell growth). So, by eliminating the
activity of that oncogene through gene inhibition
therapy, it is possible to prevent further cell growth
and stop the cancer in its tracts.

3] Killing of Specific cells:

-Suitable for diseases such as cancer that can be
treated by destroying certain groups of cells.

-The aim is to insert DNA into diseased cell that
causes that cell to die:-
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a) The inserted DNA contains a “suicide” gene that
produces a highly toxic product which kills the
diseased cell.

b) The inserted DNA causes expression of a
protein that marks the cells so that the diseased cells
are attacked by the body’s nature immune system.
-1t is essential with this method that the inserted
DNA is targeted appropriately to avoid the death of
cells that are functioning normally.

-Current approaches of gene therapy of monogenetic
diseases into mature organisms are confronted with
several problems including the following:

1]The underlying genetic defect may have already
caused irreversible genetic defect may have already
caused irreversible pathological changes.

2] The level of sufficient protein expression to
ameliorate or prevent the disease requires
prohibitively large amounts of gene delivery vector.
3] Adult tissues may be poorly infected by
conventional vector systems dependent upon
cellular proliferation for optimal infection, for
example, oncoretrovirus vectors.

4] Immune responses, either pre-existing or
developing following vector delivery, may rapidly
eliminate transgenic protein expression and prevent
future effective intervention.

* Prevention is better than cure:

-Many genetic mutations probably result in such
profoundly adverse consequences that a viable
embryo or foetus never develops. However, a
minority of mutations have sufficiently little impact
during gestation, while the foetus remains on the
maternal life support machine, such that only after
birth do the devastating consequences arise.

-An example of this is with some inborn errors of
metabolism. Infants with urea cycle enzyme defects,
such as ornithine transcarbamoylase deficiency, may
rapidly develop acute metabolic crisis characterised
by hyperammonemia, coma, brain damage and
death after birth and separation from placental
circulation.

-Postnatal screening of phenylketonuria PKU can
avoid severe brain damage due to metabolic
intoxication but only at the price of, preferably

lifelong, adherence to an unpalatable protein
hydrolysate diet and foetal damage will occur if the
diet is not strictly observed during pregnancy of
PKU affected women (foetal PKU).

- Haemophilic neonates not infrequently suffer
bleeding intracranial haemorrhage or bleeding
beneath the scalp, at the site of venepuncture, at the
umbelical stump or after circumcision. Although
unchecked bleeding into the joints of neonates is
uncommon, as the infant begins to crawl, unchecked
haemarthrosis causes substantial and irreversible
local damage.

e

e

|

- Therefore, a strong case for early prophylactic
replacement of clotting factors, in the most severely
affected, has been made. Even small increases in
clotting factor concentrations lead to a profound
amelioration in the bleeding tendency.

* Gene Therapy in Cystic Fibrosis:

-Theoretically, cystic fibrosis transmembrane
conductance regulator (CFTR) gene replacement
during the neonatal period can decrease morbidity
and mortality from cystic fibrosis (CF). In vivo gene
transfers have been accomplished in CF patients.

- Choice of vector, mode of delivery to airways,
translocation of genetic information, and sufficient
expression level of the normalised CFTR gene are
issues that currently are being addressed in the field.
-The advantages and limitations of viral vector are a
function of the parent virus. Viral vectors used in
this setting include adeno virus (Ad) and adeno
associated virus (AAV).

- Initial studies with Ad vectors resulted in a vector
that was efficient for gene transfer with dose
limiting inflammatory effects due to the large
amount of viral protein delivered.

-The next generation of Ad vectors, with more viral
coding sequence deletions , has a longer duration of
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activity and elicits a lesser degree of cell-mediated
immunity in mice.

- A more recent generation of Ad vectors has no
viral genes remaining. Despite these changes, the
problem of humoral immunity remains with Ad
vectors.

-A variety of strategies such a vector systems
requiring single, or widely spaced, administration’s
pharmacologic immunosuppression at
administration,  creation of  stealth  wvector,
modification of immunogenic epitopes, or tolerance
induction are being considered to circumvent
humoral immunity.

-AAV vectors have been studied in animal and
human models. They do not appear to induce
inflammatory changes over a wide range of doses.
The level of (CFTR) messenger RNA expression is
difficult to ascertain with AAV vectors since the
small size of the vector relative to the CFTR gene
levels no space for vector-specific sequences on
which to base assays to distinguish endogenous
from vector-expressed messenger RNA.

-In general, AAV vectors appear to be safe and
havesuperior duration profiles. Cationic liposomes

are lipid-DNA complexes. This vectors generally
have been less efficient than viral vectors but do not
stimulate inflammatory and immunologic responses.
Mi

-Another challenge to the development of clinically
feasible gene therapy is delivery mode. Early
pulmonary delivery systems relied on the direct
instillation of aerosolized vectors, which can result
in the induction of adverse reactions because vector
is delivered into the lung parenchyma.

-More recent studies has examined the potential for
using spray technologies to target aerosolised AAV
vectors to the larger central airways, thereby
avoiding alveolar exposure and adverse effects.
Comparisons of long deposition with nebulized
delivery of aerosol and spray delivery indicate that
spraying result in a more localised deposition
pattern ( predominantly in proximal airways) and
significantly  higher deposition fractions that
nebulization.

- These findings could lead to more efficient and
targeted lung delivery of aerosolized gene vectors in
the future.
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eHaemophilia A:-

Haemophilia A gene therapy has been
hampered by immune responses to vector
associated antigens and by neutralizing antibodies
or inhibitors against the factor VIII (FVIII) protein;
these  ‘inhibitors more commonly affect
haemophilia A patient’s than those with
haemophilia B.

-A gene replacement strategy beginning in
the neonatal period may avoid the development of

B. Therapeutic vectors 0
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correction
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corrected
regenerative cells

these immune responses and lead prolonged
expression with correction of phenotype of
phenotype, thereby avoiding long-term
consequences. Or serotype rh10 adenoassociated
virus (AAV) was developed splitting the FVIII
coding sequence into heavy and light chains with
the chicken beta-actin promoter or CMV enhancer
for dual recombinant adeno associated viral vector
delivery.
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-Virions of each FVIII chain where co-injected
intravenously into mice on the second day of life.
Mice express sustained level of FVIII antigen
greater than or equal to 5% upto 22 months of life
without development of antibodies against FVIII.
-Phenotypic correction was manifest in all AAV-
FVIlI-treated mice as demonstrated by functional
assay and reduction in bleeding time. This study
demonstrated the use of AAV in a gene
replacement strategy in a neonatal mice that
establishes both long term phenotypic correction of
haemophilia A and lack of antibody development
against FVIII in these disease model where AAV is
administered shortly after birth. This study support
the consideration if a gene replacement therapy for
disease that are diagnosed in utero or in the early
neonatal period.

1. CONCLUSION:-

-The Conclusion of the present article
explains that after the reviewing of numerous
literature the scenario shown with some examples
of frequent problems and interventions involved in

neonatal care highlights the need for a complex and
comprehensive therapeutic approach. In gene
therapy for neonatal is more than 90% of those
neonata have been cured of their disorder. To date,
the FDA has approved four gene therapy products
which insert new genetic material into a patient’s
cell.

Gene therapy has the potential to cure
numerous genetic diseases and that the procedures
appear to have minimal risks to the patient, but the
efficiency of gene transfer and the gene expression
of the corrective genes in the human patients is still
very low. In 1990, 4-year-old Ashanthi de Silva
became the first gene therapy success story.
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