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Abstract
Background/Aims: Every year, around the world, between 250000 and 500000 people suffer 
from  spinal cord injury (SCI). This study investigated the potential for poly (lactic-co-glycolic 
acid) (PLGA) complex inoculated with olfactory ensheathing cells (OECs) to treat spinal cord 
injury in a rat model. Methods: 
nerve growth factor receptor (NGFR) p75. The Basso, Beattie, and Bresnahan (BBB) score, 
together with an inclined plane (IP) test were used to detect functional recovery. Nissl staining 
along with the luxol fast blue (LFB) staining were independently employed to illustrate 

protein (GFAP) and the microtubule-associated protein-2 (MAP-2), representing astrocytes 
and neurons respectively, were investigated at time points of weeks 2 and 8 post-operation. 
Results: 
protected neurons post SCI when compared with either PLGA or untreated groups (P < 0.05). 
Conclusion: PLGA complexes inoculated with OECs improve locomotor functional recovery in 
transected spinal cord injured rat models, which is most likely due to the fact it is conducive 
to a relatively benevolent microenvironment, has nerve protective effects, as well as the ability 
to enhance remyelination, via a promotion of cell differentiation and inhibition of astrocyte 
formation.
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Introduction

In addition to paralysis and loss of sensation, SCI can result in dysfunction to the cardio-
circulatory, gastrointestinal, respiratory and urogenital systems [1]. SCI sites are unable to 

regain function.
There have been several investigations into engineered bio-constructs that use various 

transplantation of neural stem cells like embryonic stem cells [9], mesenchymal stem cells 

regeneration and functional recovery. Similarly, research has demonstrated that nerve 

reduce glial scaring and produce a number of trophic factors such as vascular endothelial 

investigation into the treatment of SCI.

function, in SCI models. Furthermore, a number of studies have reported the effects of OECs 

Materials and Methods

Animals
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Preparation of the PLGA complex

CO
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Behavioral Assessment 

 

independent scorers.

 

Histological assessment

Nissl staining

Luxol fast blue staining
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P P P P 

Results

The structure of the PLGA complexes

in the bleeding of the bladder, as ascertained by 

Table 1. Comparison of mortality rate 
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Behavioral tests

Fig. 1.

-

-

-

-

Fig. 2.

P P P < 0.001).
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P 
 

P 

P 

Fig. 3. 

P P P

Fig. 4.
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P < 0.01), indicating greater functional 
improvement than in the other groups.

Histological evaluation 
In order to illustrate the morphological changes of the degenerated neurons, the spinal 

P 

Fig. 5. 

presented in the transverse section of 

 

P P < 
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displayed less demyelination areas than that of the SCI group.

P < 0.01). The positive cells in 

Fig. 6.

presented in the transverse sec-

-

-

sitive neurons in the transverse 

section from the SCI group (Fig. 

SCI. The statistical analysis indi-

cated 

P P P 
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P 

compared to the control group.

complete transection of the spinal cord segments manifested a considerable reduction in 
  

P < 0.01) and 
 P

damage.

Discussion

investigate the corollary of this strategy on SCI improvement. Our results illustrated that the 

properties of being easily controlled and contrived into many shapes, to be both biocompatible 

and OECs as nerve grafts to bridge the neural gap generated by a complete transected spinal 
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in demyelination. The derived results demonstrated less demyelination area and a marked 
remyelination around the cavity in both the coronal and the longitudinal sectional stainings 

environment comprising of chondroitin sulfate proteoglycans and glial scarring around the 

remains elusive, further research into this is vital to further elucidate the viability of this 

in these processes. 

this is novel approach for the treatment of SCI, more research needs to be done into the 

D
ow

nloaded from
 http://w

w
w

.karger.com
/nsg/article-pdf/25/1/1/3263329/000471828.pdf by guest on 25 April 2024

http://dx.doi.org/10.1159%2F000471828


Neurosignals 2017;25:1-14
DOI: 10.1159/000471828 

Published online: March 30, 2017
© 2017 The Author(s). Published by S. Karger AG, Basel

www.karger.com/nsg 12

Wang et al.: Neural Recovery of OECs Seeded-PLGA on SCI Rats

must be further investigated, particularly the long term ones, as must a comparison of the 
effectiveness of this treatment in similitude 
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