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INTRODUCTON 

Regenerative medicine 

Regenerative medicine is a modern field of 

medicine that will create attempts to alter the path 

of chronic illness and, in many cases, will restore 

exhausted and damaged organ systems1. The term 

"Regenerative Medicine" was first used in a 1992 

article on hospital management by Leland Kaiser. 

ABSTRACT 

Regenerative medicine is a branch of medicine that will create attempts to change the course of chronic disease 

and restore fatigued and damaged organs in many instances. It is a tissue engineering and molecular biology 

branch of translational research that deals with the process of replacing, modifying or regenerating human cells, 

tissues or organs to restore or create normal function. Regenerative medicine It also involves the prospect of 

developing and safely implanting tissues and organs in the laboratory when the body cannot repair itself. 

Regenerative medicine refers to a group of biomedical clinical treatment strategies which may include the use of 

stem cells. Examples include injection of stem cells or progenitor cells (cell therapy); activation of regeneration 

by biologically active molecules administered alone or by secretion of infected cells (immune-modulation 

therapy) and by transplantation of in vitro cultured organs and tissues (tissue engineering). Stem cell therapy is 

the use of stem cells for treatment or prevents disease or disease. Research is underway to develop various 

sources for stem cells, and to apply stem cell treatments for neurodegenerative diseases and conditions, diabetes, 

heart disease, spinal cord injuries, retinal disease, Parkinson's disease, cancer, and other conditions. 
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Kaiser's paper concludes with a series of short 

paragraphs on emerging technology that will have 

an effect2. 

Regenerative medicine is a branch of translational 

science of tissue engineering and molecular biology 

that deals with the process of replacing, restoring or 

regenerating human cells, tissues or organs or 

develops normal function4. The regeneration of 

tissues and organs provides a groundbreaking new 

approach to the treatment of injuries and diseases. It 

is a modern treatment for a new millennium. This 

research holds the promise of engineering damaged 

tissues and organs by activating the body's own 

repair mechanisms for the effective healing of 

previously irreparable tissues or organs. 

Regenerative medicine also includes the possibility 

of growth and Implanting tissues and organs safely 

in the laboratory because the body cannot repair 

itself. This would theoretically solve the problem of 

the lack of organs available for donation and the 

question of organ transplant rejection if the cells of 

the organ are extracted from the patient's own tissue 

or cells5. Regenerative medicine refers to a category 

of biomedical approaches to clinical treatment that 

may include the use of stem cells6. Examples 

include injection of stem cell cells or progenitor 

cells (cell therapy); activation of regeneration 

through biologically active molecules administered 

alone or as a secretion through infused cells 

(immuno-modulation therapy); and transplantation 

of in vitro-developed molecules organs and tissues 

(tissue engineering)7. 

Stem cells 

Stem cells are the cell that has the ability to 

continuously divide and differentiate (develop) into 

various other kind of cells/tissues. When a stem cell 

divides, each daughter cell has the ability to either 

remain a stem cell or become another type of cell 

with more complex functions, such as a red blood 

cell or a brain cell. They have the ability to replace 

cell tissue that has been weakened or killed by 

severe illnesses. Moreover they can replicate 

themselves over and over for a very long time. They 

are found in multicellular organisms. In mammals, 

there are two large types of stem cells: embryonic 

stem cells, which are derived from the inner cell 

mass of blastocysts, and adult stem cells, which are 

present in various tissues. For adult humans, stem 

cells and progenitor cells function as a body repair 

mechanism that replenishes adult tissues. Within a 

developing embryo, the stem cells can be separated 

into all specialized cells - an electrode. By 

definition, autologous cells are obtained from one's 

own body, just as they can use their own blood for 

elective surgical procedures Adult stem cells are 

commonly used in medical procedures, such as 

bone marrow transplantation. Stem cells can now be 

artificially grown and transformed (differentiated) 

into distinct cell forms with features consistent with 

cells in different tissues, such as muscles or nerves. 

Embryonic cell lines and autologous embryonic 

stem cells generated through Somatic-cell nuclear 

transfer or dedifferentiation have also been 

proposed as promising candidates for future 

therapies8. 

Stem cell therapy through tissue repair and 

regeneration   
Stem cell therapy requires the use of stem cells to 

cure or avoid a disease or condition. Bone marrow 

transplantation is a type of stem cell therapy that 

has been used for several years. No stem cell 

therapies other than bone marrow transplantation 

are commonly used. Stem cell therapy includes the 

use of stem cells to cure or avoid a disease or 

condit. Research is underway to develop different 

sources of stem cells and to treat neurodegenerative 

diseases and conditions, diabetes, heart disease, 

spinal cord injury, retinal disease, Parkinson's 

disease, cancer and other conditions10. The ability 

of scientists to isolate and cultivate embryonic stem 

cells, and the increasing ability of scientists to 

create stem cells using somatic cell nuclear transfer, 

and techniques to create induced pluripotent stem 

cells, have mounted controversy, both in relation to 

abortion policy and human cloning. In addition, 

attempts to market treatment centered on the 

transplantation of retained umbilical cord blood 

have proven controversial11. Engineered cells and 

tissues have gained much attention as an alternate 

method to repair or regenerate injured myocardium 

following myocardial infarction. A variety of 

candidate cell types have been transplanted into 

myocardial infarction animal models demonstrating 

their ability to boost the structural and functional 

capacity of the heart; for example, skeletal my 

oblasts, bone marrow-derived hematopoietic stem 
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cells, mesenchymal stem cells, endogenous cardiac 

stem cells, induced pluripotent stem cells, 

embryonic stem cells12,13. Clinical trials have also 

been ongoing to study the effects of cell 

transplantation in patients with myocardial 

infarction. The Reinfusion of Enriched Progenitor 

cells And Infarct Remodeling in Acute Heart 

Failure clinical trial investigated the effects of 

infused bone marrow stem cells in patient’s day 4 

post-myocardial infarction and reported 

improvement in left ventricular ejection fraction14. 

However, the Autologous Stem cell Transplantation 

in Acute Myocardial Infarction clinical trial 

reported no ventricular function improvement in 

stem cell transplant–treated group compared to the 

control group14. Overall, no conclusive decision on 

the effectiveness of adult stem cells in myocardial 

infarction transplantation has been made in clinical 

evidence. However, we are still searching for an 

ideal type of cell for enhanced cardiac repair and 

regeneration. In addition, cell transplantation has 

also been studied in diabetic cardiomyopathy and 

infracted hearts15. Transplanted MSCs improved 

cardiac function through increased angiogenesis and 

matrix metalloproteinase2 expression and decreased 

collagen and transcription of the matrix 

metalloproteinase9 in diabetic cardiomyopathy 

hearts15. Bone marrow stem cells were also tested 

for enhanced cardiac function in diabetic 

cardiomyopathy settings16,17. Transplanted diabetic 

bone marrow mononuclear cells and healthy bone 

marrow mononuclear cells into db/db mice with 

ischaemic myocardium. They demonstrated diabetic 

bone marrow mononuclear cells were unable to 

improve cardiac function post-myocardial 

infarction, whereas healthy bone marrow 

mononuclear cells were able to preserve fractional 

shortening17. Stem cells and "Parkinson's disease" 

are four terms that represent some of the most 

important translational work in neuroscience. The 

imagination of scientists has been captured by the 

idea that there is a single "stem" cell, a mother or a 

queen of all cells, capable of self-renewing and to 

generate all other cells in an organism. In other 

words, stem cells are capable of producing a 

number of dedicated progenitor cells and, 

eventually, of differentiating into mature cells. 

While several scientists have established various 

multipotent and pluripotent cell lines from a variety 

of sources, it is completely vital that we begin to 

build clinical technologies to actually use such cells 

in the disease. Important laboratory research in 

primate models should be used for Parkinson's 

disease to show safety and efficacy prior to human 

clinical trials18. 

Cells are multiplied in vitro and then immediately 

added to the patient to replace missing cells ("cell 

therapy") or implanted into 3- dimensional scaffolds 

("Tissue engineering") and are distinguished 

differentiated to the type of cell demanded. 

Subsequently, the composite artificial tissue 

structure is inserted into a patient's tissue defect19. 

Stem cells as a future therapeutic for various 

human diseases 

Stem cell and diabetes 

Type 1 diabetes is a life-long condition 

characterized by the loss of islet cells found in the 

pancreas, known as beta cells. These cells are 

responsible for producing the hormone insulin, 

which functions to maintain a normal blood glucose 

level by inducing cell uptake of the molecule 

following a meal. (In this way, type 1 or “juvenile” 

diabetes is different from type 2 diabetes which is 

characterized by a resistance to insulin). In recent 

years, scientists have been searching for ways to 

replace the lost beta cells as a potential treatment 

for type 1 diabetes. Since stem cells are able to 

differentiate into a number of different mature cell 

types, this field of research has been of particular 

interest20. Diabetes mellitus is responsible for a host 

of conditions such as heart disease and stroke, 

nephropathy, retinopathy, blindness, neuropathy, 

gastroparesis, and periodontal disease. 

Cardiovascular disease (CVD) is the leading cause 

of morbidity and mortality in patients with diabetes, 

accounting for an estimated 80% of all diabetic 

deaths in North America21. Three quarters of these 

deaths are attributable to coronary artery diseases 

(CAD) leading to myocardial infarction and heart 

failure. Acute myocardial infarction, in the 

condition of diabetes, results in coagulative necrosis 

of the myocardium, myocyte cell loss, and 

infiltration of neutrophils. Cardiac myocyte cell 

failure in the infarcted area occurs by necrosis or 

apoptosis and has long been considered to be 

irreversible. In addition, cardiac hypertrophy is 



    

Hanaa A. Hassan. et al. / Asian Journal of Research in Biological and Pharmaceutical Sciences. 8(2), 2020, 51-62. 

Available online: www.uptodateresearchpublication.com         April – June                                                       54 

known to be a significant mechanism for meeting 

increased demands under pathophysiological 

conditions. 

Many means of restoring the cardiac function of the 

heart's diabetic myocardial infarction may have 

tremendous therapeutic potential. Latest care 

strategies for diabetic heart infarction and 

subsequent heart failure include medications 

(aspirin, angiotensin converting enzyme inhibitors 

and βblockers), angioplasty, thrombolytic therapy, 

ventricular aid devices and, eventually, heart 

transplantation22. However, recent advances in cell 

transplantation in the injured myocardium have 

enhanced the reality of improved cardiac function in 

the diseased myocardium23,24. In developing a 

possible treatment for patients with diabetes, 

researchers expect to develop a program that meets 

a number of requirements. Ideally, the stem cells 

will be able to replicate in culture and reproduce 

themselves precisely. This is, the cells are meant to 

be self-renewing. Stem cells should also be able to 

differentiate in vivo in order to create the desired 

type of cell. In the case of diabetes therapy, it is not 

clear if it is beneficial to generate only beta cells 

islet cells that make insulin or if other forms of 

pancreatic islet cells are also required. Studies by 

Bernat Soria and colleagues, for example, show that 

isolated beta cells those produced in the absence of 

other types of islet cells are less sensitive to changes 

in glucose concentrations than intact islet clusters 

made up of all types of islet cells. Islet cell clusters 

usually respond to higher-than normal glucose 

concentrations by releasing insulin in two phases: 

rapid release of high insulin concentrations and 

slower release of lower insulin concentrations. In 

this way, beta cells can fine-tune their response to 

glucose. Extremely high glucose concentrations 

may allow more insulin to be released rapidly, 

whereas intermediate glucose concentrations may 

need a rapid and slow-release insulin balance. 

Insulated beta cells, as well as islet clusters with 

lower-than-normal levels do not release insulin in 

this biphasic manner from non-beta cells. Instead 

insulin is released in an all-or-nothing manner, with 

no fine-tuning for intermediate concentrations of 

glucose in the blood25. As a result, many researchers 

believe that it will be preferable to develop a system 

in which the stem or precursor cell types can be 

cultivated to produce all cells in the cell islet 

cluster In order to generate a population of cells that 

will be able to coordinate the release of the 

appropriate amount of insulin to the physiologically 

relevant blood glucose concentrations. Bonner-Weir 

and her colleagues are working with primary cell 

cultures duct cells and have no established cell lines 

that can grow indefinitely. However, the cells can 

be enlarged. According to the researchers, it may be 

possible, in principle, to do a biopsy and remove 

duct cells. From the patient, and then the cells in 

culture proliferate and give the patient back their 

own islets. This would work with patients with type 

1 diabetes and do not have functioning beta cells, 

but their duct cells remain intact. 

However, the autoimmune destruction would still 

be a problem and potentially lead to destruction of 

these transplanted cells26. Patients with type 2 

diabetes may benefit from the transplantation of 

cells that have spread from their own duct cells 

because they would not need immune suppression. 

However, many researchers believe that if there is a 

genetic component to beta cell death, beta cells 

derived from ductal cells of the same individual 

would also be susceptible to autoimmune attack. 

The embryonic stem cells could be cultivated and 

coaxed into insulin-producing pancreatic islet 

cells. With a ready supply of cultured stem cells in 

hand, the theory is that a line of embryonic stem 

cells could be grown as needed for anyone requiring 

a transplant. Cells could be designed to prevent 

immune rejection. They could be placed in non-

immunogenic material before transplantation in 

such a way that they would not be rejected and the 

patient would avoid the devastating effects of 

immunosuppressive drugs. There is also some 

evidence that differentiated cells are derived from 

embryonic stem cells may be less likely to cause 

immune rejection. While some researchers have 

conducted research on embryonic stem cells, other 

researchers have focused on insulin-producing 

precursor cells that naturally occur in adult and fetal 

tissues. 

The Spain researchers reported using mouse 

embryonic stem cells that were engineered to allow 

researchers to select for cells that were 

differentiating into insulin-producing cells27. They 

have added DNA containing part of the insulin gene 
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to the embryonic cells of the mice. The insulin gene 

was linked to another gene that made the mice 

resistant to the antibiotic drug. By growing the cells 

in the presence of an antibiotic, only those cells that 

activated the insulin promoter were able to 

survive. The cells were cloned and then cultivated 

under different conditions. Cells grown in the 

presence of low glucose concentrations were 

differentiated and were able to respond to changes 

in glucose concentrations by increasing insulin 

secretion by almost sevenfold. The researchers then 

implanted the cells into the spleens of diabetic mice 

and found that symptoms of diabetes were 

reversed27. 

Stem cell and cardiovascular disease 

Cardiovascular disease (also called heart disease) is 

a class of diseases that involve the heart, the blood 

vessels (arteries, capillaries, and veins) or both28. 

Cardiovascular disease refers to any disease that 

affects the cardiovascular system, principally 

cardiac disease, vascular diseases of the brain and 

kidney, and peripheral arterial disease29. 

The causes of cardiovascular disease are diverse but 

the most common are atherosclerosis and/or 

hypertension. In addition, with aging, there are a 

number of physiological and morphological 

changes that alter cardiovascular function and 

increase the risk of cardiovascular disease in 

healthy asymptomatic individuals30. 

Cardiovascular disease is the leading cause of 

deaths worldwide, though, cardiovascular mortality 

rates have declined in many high-income 

countries29. Also, cardiovascular deaths and disease 

have increased at a fast rate in low- and middle-

income countries31. While cardiovascular disease 

typically affects older adults, the history of 

cardiovascular disease, especially atherosclerosis, 

begins in early life, making primary prevention 

efforts important from childhood32. There is also a 

growing focus on the prevention of atherosclerosis 

by improving risk factors, such as healthy eating, 

exercise and the prevention of smoking tobacco. 

Adult stem cell transplantation studies in diabetic 

hearts are very limited and need further study. 

Moreover, as per the best of our knowledge, there is 

no study performed on cardiomyopathy heart using 

embryonic stem or induced pluripotent stem cells. 

Embryonic stem and induced pluripotent stem cells 

possess many desirable traits, making them a more 

promising approach to attenuate the damaged 

myocardium. Embryonic stem cells, derived from 

the inner cell mass of a blastocyst, are pluripotent, 

undifferentiated cells. 

They are capable of self-renewal and are able to 

differentiate into multiple cell types in the body 

including functional cardiomyocytes, endothelial 

cells, and vascular smooth muscle cells24. Previous 

studies have demonstrated the ability of embryonic 

stem cells transplanted into the infracted heart to 

engraft, differentiate into cardiomyocytes, 

contribute to heart regeneration, and improve heart 

function 23. While the molecular mechanism of 

myocardial repair by transplanted embryonic stem 

cells has yet to be explained, it remains an 

important area of continued study. Nevertheless, an 

optimized embryonic stem cell therapy holds great 

promise for the treatment of diabetic injured 

myocardium33. Also, induced pluripotent stem cells 

are reprogrammed adult cells exhibiting pluripotent 

cell characteristics through forced gene expression 

of Oct 3/4, Sox2, Klf4, and c-myc. These cells can 

then be directed to differentiate into specific cell 

types though mechanisms similar to embryonic 

stem cell differentiation. Fibroblast-derived induced 

pluripotent stem cells have recently been tested in a 

myocardial infarction model and demonstrated the 

ability to engraft into the host myocardium, 

differentiate into all three major heart cells such as 

cardiac myocytes, smooth muscle and endothelial 

cells, repair the ventricular wall, and restore 

contractile function13. 

Stem cell and Parkinson’s disease 

Parkinson's disease is a chronic central nervous 

system (CNS) condition characterized by a gradual 

loss of neuron in the brain that releases dopamine. 

Dopamine is a crucial neurotransmitter that 

transmits signals from dopamine neurons to the 

striatum of the substance Nigra pars compacta, a 

portion of the brain that mediates muscle regulation 

and coordination. Parkinson's worldwide affects 

about 5 million people of all races and professions, 

making it one of the most prevalent 

neurodegenerative diseases, second only to 

Alzheimer's. Symptoms of Parkinson's disease 

occur when about 80 per cent of the dopamine 

neurons are destroyed. This typically happens only 
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at 60 years of age, although cases have been 

recorded in people as young as 20 years of age. 

Similar to other neurodegenerative diseases, the 

vast majority of Parkinson cases occur sporadically, 

whereas only 10-15% of cases are familial and are 

linked to multiple genes that can be inherited among 

family members34. Dopaminergic neurons are the 

most desirable tissue types for cell replacement 

therapy: human embryonic Ventral mesencephalic 

tissue, embryonic and adult multipotent region-

specific stem cells and embryonic stem cells. 

Recent advances in embryonic stem cell research 

and their implications for potential transplantation 

therapy for Parkinson's disease are identified. 

Human embryonic stem cells can be differentiated 

into dopaminergic neurons, and issues such as the 

numbers of dopaminergic neurons required for 

success and the risk for trachoma formation after 

implantation34. 

Stem cells "and Parkinson's Disease" are four words 

represent some of the most important translational 

work in neuroscience. The imagination of scientists 

has been captured by the idea that there is a single 

"stem" cell, a mother or queen of all cells, capable 

of self-renewing and producing all other cells in the 

body. In other words, stem cells are capable of 

generating various committed progenitor cells and 

ultimately differentiating into mature cells18. In fact, 

as demonstrated by35, the donor stem cells may 

serve a more important mission: to protect and 

repair. The use of fetal-derived neural stem cells has 

shown significant promise in rodent models of 

Parkinson’s disease, and the potential for 

tumorigenicity appears to be minimal36,37. In a 

National Institutes of Health-funded study reported 

in this issue of Parkinson’s disease35, have now 

taken the first step toward demonstrating the 

successful use of fetal stem cells in a primate 

Parkinson’s model. The authors report that 

undifferentiated human neural stem cells (hNSCs) 

transplanted into severely Parkinson's 1-methyl-4-

phenyl-1, 2, 3, 6-tetrahydropyridine (MPTP)-treated 

primates may thrive, migrate, and induce behavioral 

recovery of Parkinson's symptoms directly linked to 

decreased dopamine levels in the nigrostria system. 

Surprisingly, these investigators did not use neural 

stem cells that had been pre-differentiated into 

tyrosine hydroxylase- or dopamine-containing cells, 

and these cells also were not previously 

immortalized38,39. Some suggest that neural stem 

cells do not simply substitute damaged neurons, but 

may in fact be essential cellular factories for the 

supply of neuroprotective, anti-inflammatory, 

angiogenic and neurogenic factors to the brain, thus 

providing a remedial, homeostatic micro-

environment40,41. In fact, Redmond et al, 35 

reported that a small number of hNSC offspring 

spontaneously converted into "dopamine neurons" 

as defined by human cells with tyrosine 

hydroxylase and/or dopamine transporters in a 

monkey's brain. However, this limited number of 

hNSCs alone will certainly not be necessary to 

achieve any substantial functional change. 

Whoever, initial study of neural stem cells in 

Parkinsonian primates, the authors has made an 

important contribution? Through not utilizing 

dopamine stem cells, they offer the foundation for 

converting certain forms of un different stem cells 

into a dopamine-deficient microenvironment in 

primates18. 

Stem cell and cancer 

Cancer, medically known as malignant neoplasm, is 

a large category of diseases that include unchecked 

cell development. In cancer, cells differentiate and 

expand uncontrollably, creating malignant tumors 

that growing invade neighboring sections of the 

body. Cancer may also travel to more remote areas 

of the body via the lymphatic system or the 

bloodstream. Not all cancers are cancerous; healthy 

cancers do not enter surrounding tissues and do not 

spread across the body. There are over 200 different 

known cancers that affect humans42. The causes of 

cancer are varied, nuanced and poorly understood. 

Many things are known to increase the risk of 

cancer, including tobacco use, dietary factors, 

certain infections, exposure to radiation, lack of 

physical activity, obesity, and environmental 

pollutants43. These factors can directly damage 

genes or combine with existing genetic faults within 

cells to cause cancerous mutations44. Approximately 

5-10% of cancers can be traced directly to inherited 

genetic defects. Most diseases may be avoided from 

not smoking, consuming more fruits, berries and 

whole grains, having fewer meat and processed 

foods, keeping a healthier weight, exercising, 

reducing ultraviolet exposure, etc and refined 
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carbohydrates, maintaining a healthy weight, 

exercising, minimizing sunlight exposure, and being 

vaccinated against some infectious diseases43,45. 

Cancer may be diagnosed in a variety of forms, 

including the presence of other signs and symptoms, 

diagnostic procedures and medical imaging. When a 

suspected cancer has been identified, a clinical 

analysis of the tissue sample is confirmed. Cancer is 

typically managed with radiation, radiotherapy and 

surgery. The probability of recovery of the illness 

varies considerably based on the form and place of 

the cancer and the severity of the condition at the 

outset of therapy. Although cancer may impact 

people of all ages and certain forms of cancer are 

more frequent in children, the likelihood of 

contracting cancer usually rises with age. 

Throughout 2007, around 13 percent of all human 

deaths globally (7.9 million) were induced by 

disease. Rates are rising as more people live to an 

old age and as mass lifestyle changes occur in the 

developing world46. 

The usage of stem cells in the treatment of cancer 

has been problematic, with several research 

suggesting that stem cells cause tumors to undergo 

programmed cell death. However, other 

experiments have demonstrated that stem cells 

actively stimulate tumor development by causing 

penetration of fresh blood vessels. For both 

subcutaneous and lung tumors, the infusion of 

mesenchymal stem cells decreased cell 

proliferation, thus reducing the growth rate of the 

tumor. Part of the mode of action of stem cells 

therefore appears to be due to with angiogenesis, 

but the mechanism behind this is still unclear47. 

Stromal (mesenchymal) stem cells (MSCs), also 

referred to as stromal cells, are multipotent cells 

that are found inside the bone marrow stroma and 

are expected to be capable of certain organs of 

migrating to injured tissues and contributing to 

tissue regeneration48,49. Emerging data suggest that 

MSCs possess immunomodulatory and regenerative 

properties as they can secrete a large number of 

growth factors and immune active molecules50 that 

can improve tissue survival and suppress the 

activity of various immune cells, such as alloantigen 

activated T and B lymphocytes51,52. 

Moreover, MSCs can secrete a large number of 

paracrine factors, including chemo attractants for 

endothelial cells, monocytes and macrophages53. 

Several recent studies have confirmed that bone 

marrow MSCs are moving to the tumor stromal 

compartment54 and that there is a strong complex 

relationship between tumor cells and MSCs what 

has been reported during inflammation and, thus, 

‘tumors are wounds that never heal55’. Over the past 

several years, a significant amount of research has 

emerged documenting a role for MSCs in 

promoting epithelial-to-mesenchymal transition 

(ETM) and accelerating tumor growth and 

metastasis54,56,57. In addition, MSCs are being 

introduced into therapy for a number of clinical 

indications and there is a concern of possible 

promoting effects on tumor growth by MSCs58. On 

the other hand, several other studies reported that 

MSCs exert tumor suppressive effects59. 

 

SUMMARY 

The ability of scientists to isolate and culture 

embryonic stem cells, and with scientists' growing 

ability to create stem cells using somatic cell 

nuclear transfer and techniques to created induced 

pluripotent stem cells, controversy has crept in, both 

related to abortion politics and to human cloning. 

All researchers study the possibility of the most 

exciting use of stem cells rests on their ability to 

differentiate into an enormous range of healthy 

functioning adult cells, thereby providing a 

replacement source of cells to treat serious diseases 

as diabetes, cardiovascular disease, Parkinson's 

disease and cancer disease. 
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Figure No.1: Regenerative medicine is a field of research and clinical application that focuses on 

the process of replacing or producing normal functioning cells, organs or tissue. There are three 

general types of regenerative medicine that are available to people who suffer from the most 

common cause of chronic knee pain3 

 
Figure No.2: Stem cells development9 

 
Figure No.3: The two methods for the use of stem cells in regenerative medicine. Stem cells are either rem

oved from the patient (autologous transplantation) or other donors (allogenous transplantation) 
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CONCLUSION 

Regenerative medicine is a new field of medical 

studies that consider a way for diseases control 

through own regenerative capabilities. Regenerative 

medicine is defined as the regeneration of lost or 

damaged organs through the organ transplantation 

as the restoration of some level of function of 

damaged tissues or organs. Regenerative medicine 

research generally focuses organ growth, self-repair 

and cellular therapies by regulating pluripotent stem 

cell and adult stem cell production and 

differentiation to restore the missing cells. Stem 

cells are special human cells that able to develop 

into many different cell types of cells. In addition, 

they also have the ability to repair damaged tissues. 

Stem cells are immature cells that can able to 

produce other blood cells that one mature and 

function as needed. Stem cells are divided into two 

main forms: embryonic stem cells and adult stem 

cells. The embryonic stem cells come from unused 

embryos resulting from an in vitro fertilization 

procedure used in research today. There are two 

types of adult stem cells. One type comes from 

completely developed tissues, like brain, skin, and 

bone marrow. There are only small numbers of stem 

cells in these tissues, and they are more likely to 

generate only certain types of cells. Example, a 

stem cell derived from the liver will only generate 

more liver cells. There are a second one called 

embryonic stem cells that has been manipulated in a 

laboratory. Stem cells act as a new therapy that 

became benefit to human health depending on 

regeneration of damaged tissue and treat various 

diseases such as type 1 diabetes, spinal cord 

injuries, chronic heart disease, Alzheimer's disease, 

and rheumatoid arthritis. 
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