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DESCRIPTION
Cell replacement therapy for diabetes is a potential treatment
that involves creating or transplanting insulin-producing cells to
restore normal blood sugar levels in patients with type 1
diabetes. This approach aims to overcome the limitations of
current therapies, such as insulin injections or islet
transplantation, which require lifelong immunosuppression and
have limited availability. Several sources of cell replacement
therapy are being explored, such as stem cells, gene therapy, or
surrogate cells. Some of these methods have shown promising
results in animal models or clinical trials [1].

Stem cell treatment for diabetes is a type of cell replacement
therapy that uses stem cells to generate insulin-producing cells
that can be transplanted into patients with type 1 diabetes. Stem
cells are cells that can develop into different types of cells in the
body [2-4]. They can be derived from various sources, such as
embryos, adult tissues, or umbilical cord blood. Stem cell
treatment for diabetes aims to mimic the function of the
pancreatic β-cells that are destroyed by the immune system in
type 1 diabetes. Several studies have shown that stem cell-derived
insulin-producing cells can secrete insulin in response to glucose
and reverse diabetes in animal models. Some clinical trials have
also reported promising results in human patients. However,
there   are   still   many   challenges   and   limitations  inorder  to
overcome by  improving  the  efficiency  and  quality  of  stem cell
cell differentiation, avoiding immune rejection or tumor
formation, and ensuring long-term functionality and survival of
the transplanted cells [5-9].

Some of the risks of stem cell treatment for diabetes are:

•

•

• Tumor formation: Stem cells can form tumors if not handled
properly. This can happen if the stem cells are not fully
differentiated, contaminated, or genetically unstable.

• Rejection: The body may reject the stem cells if they are not
compatible with the patient’s immune system. This can cause
inflammation, tissue damage, and loss of function.

• Death: Although rare, death can occur as a result of any of the
above complications or other unforeseen adverse events.

Therefore, stem cell treatment for diabetes should be performed
with caution and under strict supervision by qualified
professionals. Patients should also be informed of the potential
benefits and risks of the procedure and give their informed
consent before undergoing any stem cell therapy. To reduce the
risk of blood clots after stem cell treatment follows your doctor’s
instructions on taking medications that can prevent or treat
blood clots [10]. These include blood thinners, thrombin
inhibitors, and thrombolytic. Be sure to tell your doctor about
any other medications or supplements you are taking, as they
may interact with these drugs. Report the signs or symptoms of
blood clots to your doctor right away [11,12]. These include pain,
swelling, redness, warmth, or tenderness in your legs or arms;
chest pain, shortness of breath, or coughing up blood; or sudden
severe headache, vision changes, or weakness on one side of your
body.

CONCLUSION
However, there are still many challenges and limitations to
overcome before cell replacement therapy can be widely available
and safe, such as improving the efficiency and quality of cell
differentiation, avoiding immune rejection or tumor formation,
and ensuring long-term functionality and survival of the
transplanted cells. Therefore, more research and development
are needed to optimize this approach and make it a practical
cure for diabetes.
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Infection: Stem cells can introduce infection into the body 
if not handled properly. Infection can also occur at the site 
of injection or transplantation.
Blood clots: Blood clots can form in the legs or lungs after 
a stem cell procedure. This can cause pain, swelling, and 
potentially life-threatening complications. 

https://www.researchgate.net/publication/279732555_Diabetes_mellitus_The_epidemic_of_the_century
https://www.researchgate.net/publication/279732555_Diabetes_mellitus_The_epidemic_of_the_century


2. D'Amour KA, Bang AG, Eliazer S, Kelly OG, Agulnick AD, Smart
NG, et al. Production of pancreatic hormone–expressing endocrine
cells from human embryonic stem cells. Nat Biotechnol.
2006;24(11):1392-401.

3. Ma S, Viola R, Sui L, Cherubini V, Barbetti F, Egli D. β cell
replacement after gene editing of a neonatal diabetes-causing mutation
at the insulin locus. Stem Cell Rep. 2018;11(6):1407-1415.

4. Aguayo-Mazzucato C, Bonner-Weir S. Stem cell therapy for type 1
diabetes mellitus. Nat Rev Endocrinol. 2010;6(3):139-148.

5. Russ HA, Parent AV, Ringler JJ, Hennings TG, Nair GG,
Shveygert M, et al. Controlled induction of human pancreatic
progenitors produces functional beta‐like cells in vitro. The EMBO
journal. 2015;34(13):1759-1772.

6. Lithovius V, Saarimaki-Vire J, Balboa D, Ibrahim H, Montaser H,
Barsby T, et al. SUR1-mutant iPS cell-derived islets recapitulate the
pathophysiology of congenital hyperinsulinism. Diabetologia.
2021;64:630-640.

7. Eizirik DL, Pipeleers DG, Ling Z, Welsh N, Hellerstrom C,
Andersson A. Major species differences between humans and rodents
in the susceptibility to pancreatic beta-cell injury. Proc Natl Acad Sci.
1994;91(20):9253-9256.

8. Fonseca SG, Gromada J, Urano F. Endoplasmic reticulum stress and
pancreatic β-cell death. Trends Endocrinol Metab. 2011;22(7):
266-274.

9. Mahaddalkar PU, Scheibner K, Pfluger S, Sterr M, Beckenbauer J,
Irmler M, et al. Generation of pancreatic β cells from CD177+
anterior definitive endoderm. Nat Biotechnol. 2020;38(9):
1061-1072.

10. Shapiro AJ, Lakey JR, Ryan EA, Korbutt GS, Toth E, Warnock
GL, et al. Islet transplantation in seven patients with type 1 diabetes
mellitus using a glucocorticoid-free immunosuppressive regimen. N
Engl J Med. 2000;343(4):230-238.

11. Hering BJ, Clarke WR, Bridges ND, Eggerman TL, Alejandro R,
Bellin MD, et al. Phase 3 trial of transplantation of human islets in
type 1 diabetes complicated by severe hypoglycemia. Diabetes care.
2016;39(7):1230-1240.

12. Delaune V, Berney T, Lacotte S, Toso C. Intraportal islet
transplantation: the impact of the liver microenvironment. Transpl
Int. 2017;30(3):227-238.

Qian L

2Diabetes Case Rep, Vol.08 Iss.01 No:1000145

https://www.nature.com/articles/nbt1259
https://www.nature.com/articles/nbt1259
https://www.sciencedirect.com/science/article/pii/S2213671118304740
https://www.sciencedirect.com/science/article/pii/S2213671118304740
https://www.sciencedirect.com/science/article/pii/S2213671118304740
https://www.nature.com/articles/nrendo.2009.274
https://www.nature.com/articles/nrendo.2009.274
https://www.embopress.org/doi/full/10.15252/embj.201591058
https://www.embopress.org/doi/full/10.15252/embj.201591058
https://link.springer.com/article/10.1007/s00125-020-05346-7
https://link.springer.com/article/10.1007/s00125-020-05346-7
https://www.pnas.org/doi/abs/10.1073/pnas.91.20.9253
https://www.pnas.org/doi/abs/10.1073/pnas.91.20.9253
https://www.sciencedirect.com/science/article/abs/pii/S104327601100035X
https://www.sciencedirect.com/science/article/abs/pii/S104327601100035X
https://www.nature.com/articles/s41587-020-0492-5
https://www.nature.com/articles/s41587-020-0492-5
https://www.nejm.org/doi/full/10.1056/nejm200007273430401
https://www.nejm.org/doi/full/10.1056/nejm200007273430401
https://diabetesjournals.org/care/article/39/7/1230/37365/Phase-3-Trial-of-Transplantation-of-Human-Islets
https://diabetesjournals.org/care/article/39/7/1230/37365/Phase-3-Trial-of-Transplantation-of-Human-Islets
https://onlinelibrary.wiley.com/doi/full/10.1111/tri.12919
https://onlinelibrary.wiley.com/doi/full/10.1111/tri.12919

	Contents
	Cell-Replacement Therapy and Pancreatic β-cells in Diabetic Patients
	DESCRIPTION
	CONCLUSION
	REFERENCES




