
Diabetes Mellitus (DM) is the most common cause of neuropathy in the world. There are 12x106 patients with non-insulin dependent DM (NIDDM) in the USA and 1x106 patients with insulin dependent DM (IDDM).  
In absolute numbers, against the estimated global prevalence of diabetes of 438 million by 2030 (Diabetes Atlas, 2013), DPN is likely to affect as many as 236 million persons worldwide with its complications.There have not been any definitive disease-modifying treatments to reverse DN. The current treatment focuses on tight glycemic control and symptomatic management. In many studies, deficiency of neurotrophic factors and lack of vascular support have been regarded as key factors in the development DN. Therefore, cell therapy has recently emerged as an attractive therapeutic strategy to meet the needs of both neurotrophic and vascular deficiencies of DPN (Hosseini M. et al., 2015).
MSCs are particularly attractive therapeutic agents because of their ability to self-renew, differentiate into multi lineage cell types (Jackson L. et al., 2007), 
may also be an effective therapeutic agent for the DPN treatment through the paracrine effects of bFGF (Shibata et al., 2008) and vEGF and their potential to differentiate into neural cells such as astrocytes, oligodendrocytes, and Schwann cells and its effect on neovascularization and neural regeneration( Keilhoff G. et al., 2006). 

Bernardo ME et al., 2007 mentioned systemic delivery is attractive as this may result in benefit for multiple complications and has the potential to improve glycemic control. Although an attractive option, the systemic delivery of MSCs has some barriers, such as homing of these cells to tissues of interest with high efficiency and clinically meaningful engraftment. More cells are required for injection owing to passive cell entrapment within non-specific tissues. 
Topical application may be a very relevant alternate strategy for diabetic foot ulcers but this is approach can be limited by localized vascular damage as a result of diabetes at the site of administration. 
Our study was conducted to study the effect of MSCs transfusion, all our patients were chosen from Kasr El Aini Hospital. A written consent was obtained from all patients.
 
It was conducted on 10 patients with peripheral neuropathy; 6 males and 4 females. Their age ranged from 33 to 45 years, with mean = 41.20±4.59 years.
 
[bookmark: _Hlk491689118][bookmark: _Hlk491688930][bookmark: _Hlk491688906][bookmark: _Hlk491688977][bookmark: _Hlk491689377]There was a significant difference in the scores for Fasting Glucose level for at basal level (Zero Day) with mean ± SD (211.3 ±61.9) and after follow up period (90 Days) mean ± SD (145.7± 37.6) with (p value = 0.007) .
[bookmark: _Hlk491689166] Also, there was a significant difference in the scores for 2 Hours Post Prandial at basal level (Zero Day) with mean ± SD (291.5±106.6) and after following up period (90 Days) mean ± SD (190.3±56.4) with (p value =0.005). There was improvement but not a significant difference in the scores for HbA1C with (p value= 0.0153) before and after intervention.
 
[bookmark: _Hlk491689552]There were no significant differences between the FGF levels at Zero Level with mean ± SD(30.2±16.7) and at 90 Days with mean ± SD(30.3± 14.8) with  (p value= 0.959). However, there was a statistically significant change in the FGF levels at zero Day mean ± SD(30.2±121.9)  and at 7 Days with mean ± SD( 55.4±12.3) with  (p value= 0.005).
[bookmark: _Hlk491872572][bookmark: _Hlk491689871]There were no significant differences between the v-EGF Factor levels at Zero Levels with mean ± SD (428.7±125.0) and at 90 Days with mean ± SD (371.5±121.9)  running trials  with(p value= 0.285). However, there was a statistically significant change in the v-EGF levels at zero mean ± SD (428.7±125.0) Day and at 7 Days mean ± SD(601.8±141.8)  with (p value = 0.005).There is a positive correlation between v EGF and HA1C with p value 0.03.
The table showing b-FGF & v-EGF tests comparisons at baseline (Day zero), 7 Days  and 90 days after intervention:

	 
	Zero days
	7 days
	90 days
	P value*
	0*7
	7*90

	b-FGF 
	30.2
	±
	16.7
	55.4
	±
	12.3
	30.3
	±
	14.8
	0.001
	0.005
	0.005

	v-EGF 
	428.7
	±
	125.0
	601.8
	±
	141.8
	371.5
	±
	121.9
	0.001
	0.005
	0.005




The graph showing Comparison of Fibroblast Growth Factor levels for different assessment points.





The graph showing Comparison of Vascular Endothelial Growth Factor levels for different assessment points 


With comparison of nerve conduction studies before and after intervention: Most of nerve conduction studies improved after stem cell transfusion but not statistically significant.
Only Sural nerve amplitude showing statistically significance before and after intervention.



[bookmark: _GoBack]Figure showing Comparison of means of Sural nerve response Amplitude tests at basal line (day zero) and 90 days post intervention



This can be explained by, Amplitude is first function to be improved after regeneration, controversy with nerve velocity that may reduce first then increase by longer duration. If there is a very slow loss of axons in a generalized neuropathy, the remaining unaffected axons may have time to sprout new connections to muscle fibers that have lost their innervation (collateral reinnervation) and the CMAP (compound muscle action potential arising from the activation of muscle fibers in a target muscle supplied by the nerve) may remain within the normal amplitude range even though the total number of nerve axons is smaller. However, the immature regenerating fibers have slower velocities due to the effect of the short inter nodal distances and this produces a more dispersed CMAP (malik A and Weir AI , 2005).
Yunqian Z et al.,2014 mentioned: Importantly, sensory nerves were affected to more than motor nerves, indicating that sensory nerves are more vulnerable to damage in DPN. The extent of nerve fiber lesions in the lower extremities is more severe than that in the upper extremities. Importantly the nearer the damage is to the distal end, the more severe the extent of impairment. 
Shibata et al.2009, conducted study on MSCs, were isolated from bone marrow of adult rats and transplanted into hind limb skeletal muscles of rats with an 8-week duration of streptozotocin (STZ)-induced diabetes or age-matched normal rats by unilateral intramuscular injection. Four weeks after transplantation, (vEGF)and(bFGF) productions in transplanted sites, current perception threshold, NCV, sciatic nerve blood flow (SNBF), capillary number–to–muscle fiber ratio in soleus muscles, and sural nerve morphometry were evaluated. vEGF and bFGF mRNA expression were significantly increased in MSC-injected thigh muscles of STZ-induced diabetic rats. Furthermore, colocalization of MSCs with VEGF and bFGF in the transplanted sites was confirmed. STZ-induced diabetic rats showed hypoalgesia, delayed NCV, decreased SNBF, and decreased capillary number–to–muscle fiber ratio in soleus muscles, which were all ameliorated by MSC transplantation.Sural nerve morphometry showed decreased axonal circularity in STZ-induced diabetic rats, which was normalized by MSC transplantation.These results in our study and other previous studies suggest that MSC transplantation could have therapeutic effects on DPN.

Zero days	Sural nerve conduction Amplitude	5.2	90 days	Sural nerve conduction Amplitude	7.3	

b-FGF 	
Zero days	7 days	90 days	30.2	55.4	30.3	



v-EGF 	
Zero days	7 days	90 days	428.7	601.79999999999995	371.5	


     

