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INTRODUCTION

Stem cell therapy is going to be more inclusive in our day to day medical fraternity, whatever
maybe its current scenario. Various studies and trials have shown the golden era to be
evolved in near future. Uncertainty of many diseases in modern medical field has been
promised to be sort out with help of stem cell treatment alone or in association with gene
therapy. Hopefully in near future stem cell therapy will be feasibly available for various

diseases.

Here, in this review, are given some lights on recent advances in stem cell therapy in
multidisciplinary faculties. Bone marrow transplant is the best known stem cell therapy to

treat leukemia and other blood cancers.™
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Current progress in Stem Cell Therapy: Wyse et al reviewed about the use of genetically
modified mesenchymal stem cells for neurodegenerative disorders like Parkinson’s and
Alzheimer’s diseases. Glial cell-derived neurotrophic factor (GDNF), nerve growth factor
(NGF), and brain derived neurotrophic factor (BDNF) have been identified as therapeutic
trophic factors for Parkinson's, Alzheimer's and Huntington's diseases, respectively.

Many studies have been able of targeting cancer stem cells rather than just cancer cells. There
is proven existence of heterogeneity in these stem cell populations. This leads to target the
different subclonal populations in tumours and resulting in complete eradication. This is a
recent concept of identifying and characterizing circulating tumour cells (CTC).F!

Treatment with intensive immunosuppressive therapy followed by autologous hematopoietic
stem cell transplantation (HSCT) has been used since long time for the management of severe
forms of Multiple Sclerosis (MS) with superior results. But still it is not established as
method of MS treatment owing to methodological difficulties and less numbers of patient
recruitment. And also it is associated with transplant-associated toxicity and an
approximately 3% risk of mortality. An alternative interesting approach to HSCT i.e. the
transplantation of Mesenchymal stem cells (MSCs) has been explored in a limited number of
phase I/11 studies with promising results awaiting confirmation on clinical trials of larger

scale.”!

MSCs administration is a promising approach to treat articular cartilage lesions (focal defects
and osteoarthritis) in patients as a means to enhance the poor intrinsic capabilities of this
specialized tissue for self-repair. However, with the availability of optimized gene transfer
systems, gene therapy offers powerful tools to stimulate the chondrogenic process in MSCs
via the effective, safe, and durable delivery of candidate sequences chondroprotective and/or
chondroregenerative properties, both in vitro and in experimental models of cartilage lesions

in vivo.®!

Current development in stem cell manipulation and humanized mouse models are helping in
rapid developments of gene therapy for HIV treatment. The trials are going on to generate
immune systems resistant to HIV infection to enhance anti-HIV immunity and to eliminate
HIV infected cells.!!
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As the dental tissues are one of the storehouses for stem cells and many health issues can be
sorted out by the therapeutic application of stem cells, the emphasis and significance of
understanding this vital subject is gaining vast importance.”!

There are various laboratory experiments and trials suggesting improvement of cardiac
function and regeneration with help of bone marrow derived and other progenitor cells.
Recently, indicating that heart is no more terminally differentiated organ, resident cardiac
stem cells have been found to differentiate into multiple cell types of the heart, including
cardiac myocytes. These findings have raised the ray of hope for possibility of prevention and

reversion of heart failure in near future.®

The experience of pre-implantation genetic diagnosis (PGD) for HLA typing of about one
thousand cases has shown PGD providing the at risk couples of importance to avoid an
inherited risk of producing the offspring with congenital disease and also to establish an
unaffected pregnancy, which may benefit the affected member of the family with
hemoglobinopathies, immunodeficiencies and other congenital or acquired bone marrow

failures.™

Mammalian target of rapamycin (mTORC1) mainly regulates umbilical cord blood (UCB)-
derived human mesenchymal stem cell (hMSC) proliferation and migration under hypoxic
conditions via control of cell cycle and F-actin organization modulating factors. This is

thought to be due to lipid metabolism alteration via hypoxia.™”

The application of stem cell therapy to patients with congenital heart disease (CHD) could
potentially offer a new treatment paradigm. The Transcoronary Infusion of Cardiac
Progenitor Cells in Patients with Single Ventricle Physiology (TICAP) trial is an effort in the

direction of stem cell therapy for patients with CHD.!*

linsulin-like growth factor binding protein 5 (IGFBP5) is highly expressed in dental tissue-
derived MSCs compared with in non-dental tissue-derived MSCs. IGFBP5 has been found to
enhance MSC-mediated periodontal tissue regeneration and alleviate local inflammation in a

swine model of periodontitis.!*

Partial bladder recovery including improvement of voiding pressure, non-voiding contraction
(NVC), and residual urine has been shown after stem cell-based cell therapy in spinal cord
injury (SCI1).[*!
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Synthemax 11-SC is a novel, synthetic animal-derived component-free, RGD peptide-
containing copolymer compliant with good manufacturing practices designed for xeno-free
stem cell culture. Human embryonic stem cells (hESCs) and hESC derived retinal pigment
epithelium (RPE) has been found to be maintained normal karyotypes after long-term culture
on Synthemax 11-SC.

Autoimmune Diseases (ADs) have aberrant reactions of adaptive or innate immune systems.
Stem cell transplantation has shown promising improvement of the functions of immune
systems with a valuable strategy for the treatment of various Ads.™!

Application of optogenetics in cell therapy has been found to link transplantation, animal
behavior and postmortem analysis to enable the identification of mechanisms that drive
recovery in neurodegenerative diseases like Parkinson’s disease.!*®!

An electrical instability, as shown by a high number of ventricular premature contractions
(VPCs) and a longer QTc time, has been induced by intramuscular injections of bone marrow
stem cells (BMSCs), as compared with intramuscular injections of saline and with
intravenous administration of BMSCs. The pro-arrhythmic status was found to be related to
the needle injury during injections and to the electrical remodeling induced by BMSCs

administration.*”]

SUMMARY

These and other recent studies have, thus, shown that how the forthcoming world can look
like in prospect of stem cell therapy. Stem cell therapy is still out of reach for common
clinical use like gene therapy. Still we have to wait for more larger scale experiments and
trials on these types of treatments to be well established in near future. Even adverse effects
of stem cell therapies have to be abolished or minimized to get more sophisticated and
successful results. Along with gene therapy the efficacy of stem cell therapy is much higher.
So much of patience is to be kept to see future medical field of full-fledged stem cell

utilization.
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