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Why we need new treatment for treating of DNP? 

1-The global prevalence of DM is increasing, with more than 400 million people projected to 
be affected by 2030 and Diabetic nephropathy is a potentially life-threatening complication 
of DM that affects approximately one-third of all diabetic individuals and is the leading 
cause of ESRD. 
 

2. More complete inhibition of the RAAS system, have halted for safety concerns: 
 
ALTITUDE trialCombining ACEi or ARB +aliskiren Terminated for renal complications, Hyperkalemia and 

Stroke. 

 
NEPHRON-D trialCombining ACEi+ARB Induced acute loss of renal function and severe hyperkalemia. 

 

3.New favourable treatments were ineffective for progression of DNP. 
 
BEACON Phase III Bardoxolone methyl Halted because of increased risk of CHF,MI and nonfatal stroke. 

 

ASCEND trial Endothelin receptor antagonist halted because of fluid overload and heart failure. 

 



J Diabetes Res. 2017; 13 March, 1-7 



Stem cells have two properties that distinguish them from other cell types 

(1) 

(2) 
Self Renewal 

Differentiation 

Differentiated Cells 

Stem Cells 

Stem Cell 



 

In a developing embryo, stem cells can differentiate into all 

the specialized cells—ectoderm, endoderm and mesoderm 
 

 
 

 

In adult organisms, act as a repair system for the body. 
 
 

 

Function of Stem cells:  



 MSCs have numerous characteristics that 

make them suitable for medical uses  

The capability to relocate to tissue damage areas 

Is a potent immunosuppression 

Post-infusion safety 



Diabetes 



Risk of tumors 

(teratomas)  

 

Requires use of 

embryo 

cells can 

differentiate into 

all cell types. 

 

Risk of tumors 

(teratomas) 

Produce a 

limited number 

of cell types. 

 

Difficult to 

identify, isolate 

and grow. 

Limitations Beta Cell Mass Replacement Beta Cell Mass Regeneration 



The most promising applications of somatic cell reprogramming  

production of customized 

pluripotent stem cells 

followed by gene correction 

differentiation into HSCs 

Autotransplant 

with intention to 

cure of inherited 

genetic disorders 



Therapeutic cloning by Stem 
Cells 



K. Turksen (ed.), Stem Cells: Current Challenges and New Directions, Stem Cell Biology and Regenerative Medicine 33, 2013 



These cells can be obtained via a noninvasive, 

simple, safe, and low-cost procedure. 

 With a higher telomerase activity and longer 

telomere length compared to other types of MSCs, 

these cells showed a high self-renewal and 

proliferation capacity. 

Advantage of using Urinary stem cells: 



PSCs should facilitate treatment of organ diseases 

Successful cell transplantation will require optimizing the best cell type and site for engraftment, overcoming 

limitations to cell migration , and possibly needing to control immunologic reactivity 

Identify Site of 

Delivery 

Immunogenicity 

Integration and 

Migration of 

Cells 

The obstacles 



  The MSC preparations from different laboratories or different donors are 

highly heterogeneous. 

Cell passage and culture conditions in vitro affect the phenotype of bone 

marrow MSCs.  

Aging-related disorders significantly impair the survival and differentiation 

potential of bone marrow MSCs.  

 Bone marrow MSCs isolated from CHF and CKD models displayed a reduced 

proliferation and differentiation capacity. 

Shortcomings of MSCs Using for Diabetic Nephropathy 
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To elucidate the role of MNCs in improving the renal function 
changes associated with streptozotocin (STZ)-induced diabetic 
nephropathy in rats, as well as controlling diabetes, and 
proliferation of insulin secreting β-cells 

The goal 



 Diabetic 
control  

 MNCs 
 group 

Metformin 
group 

Normal 
controls 

Methodology 







MNCs have acceptably  improved induced renal 
STZ-induced diabetic nephropathy in the rats 



INTERNATIONAL JOURNAL OF MOLECULAR MEDICINE  30:  85-92,  2012 



The goal 

To investigate the therapeutic potential of autologous MSC 
transplantation in delaying the progression of diabetic nephropathy in 
rats 

INTERNATIONAL JOURNAL OF MOLECULAR MEDICINE  30:  85-92,  2012 
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Autologous transplantation of MSCs 
protects against diabetic nephropathy 
by restoring the biochemical alterations 
as well as inhibition of oxidative stress, 
pro-inflammatory gene expression 

INTERNATIONAL JOURNAL OF MOLECULAR MEDICINE  30:  85-92,  2012 





The goal 

To evaluate whether MSC could exert their protective effects against 
diabetic podocyte injury.  

Biol Blood Marrow Transplant 19 (2013) 538-546 



Methodology 

Biol Blood Marrow Transplant 19 (2013) 538-546 



2 × 106 MNCs to 
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MSC could not only exert anti-albuminuric 
effects but also, more important, prevent 
early phenotypic changes in podocytes 
and, subsequently, glomerulosclerosis.  

Biol Blood Marrow Transplant 19 (2013) 538-546 





Biology of Blood and Marrow Transplantation 14:631-640 (2008)  

The goal 

To evaluate systemically administered bone marrow-derived MSCs 
might contribute to the regeneration of the pancreas and kidney in type 
1 diabetic (DMT 1) animals 



Biology of Blood and Marrow Transplantation 14:631-640 (2008)  

Diabetic + MScs group 
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Biology of Blood and Marrow Transplantation 14:631-640 (2008)  



Insulin producing cells 

Glucagon producing cells 

Biology of Blood and Marrow Transplantation 14:631-640 (2008)  



Biology of Blood and Marrow Transplantation 14:631-640 (2008)  



Systemic administration of MSCs has 
therapeutic effect in the diabetic 
nephropathy  

Biology of Blood and Marrow Transplantation 14:631-640 (2008)  





The goal 

To find the mechanisms responsible for 
effectiveness of bone marrow derived MSC in 
the suppression of DM and DNP  



RENAL FAILURE, 2017 VOL. 39, NO. 1, 67–76 

Methodology 
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RENAL FAILURE, 2017 VOL. 39, NO. 1, 67–76 

The favorable impact of BMSCs treatment was 
evidenced by recovery of kidney functions, 
glucose, insulin, HO-1, and AGEs in diabetic and 
diabetic nephropathy bearing rats. Also, BM-
MSCs revealed a strong ability to modulate 
growth factors and downregulate MCP-1 and IL-8 
gene expression in kidney tissues.  



Stem cell and gene therapies for diabetes mellitus 

Calne, R. Y. et al. (2010) Stem cell and gene therapies for diabetes mellitus  Nat. Rev. Endocrinol. , 2009.276 
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Encapsulated stem cells: Better delivery and longer duration of the desired therapy 

Nature Medicine 
22, 306–311 (2016) 



Encapsulated stem cells 
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 Because studies are on the animals, these findings must be 
confirmed after further study, such as clinical trial, on human 
subjects. 
 

 By diversity of methodology (such as the stage of diabetes, the 
cause of diabetes and the type of used stem cells) conclusion is 
hard.  



Thank 
you 

For Your 
Attention 
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