
                                                                                                                             Results 
      

 65 

Results 

Clinical Observation: 

   Clinically the diseased group showed quadriplegia. On the other 

hand differentiated mesenchymal stem cells transplanted group and 

mesenchymal stem cells transplanted group showed low grade of 

movement (quadriparesis). 
 

Assessment of Stem Cells Viability by Microscopy: 

    Cell viability was detected by trypan blue stain (fig. 7). The percentage of 

viability is about 95% as detected by haemocytomerter. The living cells are 

non stained cells and the dead cells are stained cells. 

 

 

 

 

 

 

 

 

Figure 7: A photomicrograph of mesenchymal stem cell suspended in culture in vitro 

showing the liv ing cells are non stained cells (L) and the dead cells are stained cells (D) 

(trypan blue X 400). 
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Flow Cytometry: 

    Analysis of cell surface molecules was performed on mesenchymal stem 

cells preparations to assess purity, positivity for CD44 and negativity for 

CD34 mesenchymal markers (fig. 8).  

 

 

 

 

Figure 8: Flow cytometric chart analysis of surface antigens of MSCs, 

MSCs were positive for CD44 and negative for CD34. 
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Fluorescent Microscopic Evaluation: 

1-Immunocytochemical Detection of Glial Fibrillary Acidic 

Protein: 

     Differentiated mesenchymal stem cells were detected by 

immunocytochemical detection of GFAP in neurospheres by GFAP 

antibodies in culture in vitro (fig. 9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: A photomicrograph of differentiated neurospheres suspended in culture in 

vitro showing that the location of more intense red staining (head arrow) inside the cells 

is consistent with the presence of GFAP in the intracellular matrix of neurospheres 

(immuno- fluorescent technique X 400). 
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2-Transfection of Stem Cells (Cell Tagging):    

    Fluorescence microscopical image demonstrating the green fluorescence 

of the transgenic rabbit derived mesenchymal stem cells labeled with 

enhanced green fluorescent protein in the cerebral cortex of group IIIA one 

week after implantation of mesenchymal stem cells (fig. 10). Also showing 

the green fluorescence of differentiated mesenchymal stem cells (neurogenic 

cells) labeled with enhanced green fluorescent protein in the cerebral cortex 

of group IIIB  one week after implantation of differentiated mesenchymal 

stem cells (fig. 11).  
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Figure 10: Fluorescence microscopical image in the cerebral cortex of male albino 

rabbit of group IIIA demonstrating the green fluorescence of mesenchymal stem cells  

labeled with enhanced green fluorescent protein one week after implantation (head arrow 

indicate green fluorescent cells) (fluorescent technique X 200). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11:  Fluorescence microscopy image in the cerebral cortex of male albino rabbit 

of group IIIB demonstrating the green fluorescence of differentiated mesenchymal stem 

cells labeled with enhanced green fluorescent protein one week after implantation (head 

arrow indicate green fluorescent cells) (fluorescent technique X 200). 
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Histological  Results: 
1-Haematoxylin and Eosin Stain: 

- Group I :  

- This group was used as negative control and each one was left without any 

treatment.  

  

-The cerebral cortex showed normal histological structure of gray matter 

with neurons and neuroglial cells (fig. 12). 

 

-The cervical region of the spinal cord showed normal histological structure; 

normal gray matter with neurons and normal white matter (fig. 13).  
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Figure 12: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group I showing normal neuron (A) and neuroglial cell (B) (H&E X400). 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: A photomicrograph of a section in the cervical region of the spinal cord of 

male albino rabbit of group I showing normal white matter (A) & normal gray matter 

with neurons (B) (H&E X 100). 
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- Group II: 

- This group was used as positive control and encephalomyelitis was induced 

by injection of 0.3 ml/ kg of ethidium bromide 0.01% solution intrathecally 

and was left without any treatment. 

 

- The cerebral cortex gray matter showed severe perivascular inflammation 

(Fig. 14), vacuolations in between neurons with beginning of neuronal 

degeneration (Fig. 15), neuronal cell swelling and rounding with peripheral 

displacement of the nucleus (Fig. 16), shrinkage of the neural cell body with 

pyknosis of the nucleus and disappearance of the nucleolus (Fig. 17) and 

aggregates of microglia at sites of tissue injury (Fig. 18). On the other hand, 

the cerebral cortex white matter showed hyaline degeneration in the form of 

eosinophilic body formation (fig. 19). 

             

- The cervical region of the spinal cord showed increased vacuolations in the 

white matter indicating demyelination (fig. 20). 
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Figure 14: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group II showing severe perivascular inflammatory cells (arrows) (H&E 

X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group II showing vacuolations in between neurons (A) and beginning of 

neuronal degeneration (B) (H&E X 400). 
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Figure 16: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group II showing neuronal cell swelling and rounding with peripheral 

displacement of the pyknotic nucleus (head arrows) (H&E  X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group II showing shrinkage of the cell body, pyknosis of the nucleus and 

disappearance of the nucleolus (head arrows) (H&E X 400). 
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Figure 18: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group II showing microglia forming aggregates at sites of tissue 

injury(head arrow)  (H&E X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 19: A photomicrograph of a section in the cerebral cortex white matter of male 

albino rabbit of group II showing hyaline degeneration in the form of eosinophilic body 

formation (arrows) (H&E X 400). 
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Figure 20: A photomicrograph of a section in the cervical region of the spinal cord of 

male albino rabbit of group II showing gray matter with shrinked neuron (A) and 

increased vacuolations in the white matter (B) (H&E X 100). 
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-Group IIIA (mesenchymal stem cells transplants): 

- This group received autologous mesenchymal stem cells in a dose ranged 

from 2-3 million cells in 0.5 ml sterile normal saline intrathecally one week 

after disease induction. 

 

- The cerebral cortex gray matter showed less inflammatory cells than group 

II  and minimal vacuolation with many normal neurons (fig. 21). 

 

- The cerebral cortex white matter showed less inflammatory cells than 

group II  (fig. 22). 

 

- The cervical region of the spinal cord showed decreased vacuolations in 

the white matter indicating remyelination (fig. 23).  
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Figure 21: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group IIIA showing normal neuron (A), less vacuolations in between (B) 

and less inflammatory cells than group II (C) (H&E X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 22: A photomicrograph of a section in the cerebral cortex white matter of male 

albino rabbit of group IIIA showing less inflammatory cells than group II (A) and 

ependymal cells (B) (H&E X 200). 
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Figure 23: A photomicrograph of a section in the cervical region of the spinal cord of 

male albino rabbit of group IIIA showing less vacuolations in the white matter than group 

II (A) and gray matter with normal neurons (B) (H&E X 100). 
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-Group IIIB , (neurogenic stem cells transplants): 

- This group received differentiated mesenchymal stem cell in a dose ranged 

from 2-3 million cells in 0.5 ml sterile normal saline intrathecally one week 

after disease induction. 

 

- The cerebral cortex gray matter showed less inflammatory cells than group 

II  and minimal vacuolation with many normal neurons (fig. 24). 

 

- The cerebral cortex white matter showed less inflammatory cells than 

group II  (fig. 25). 

 

- The cervical region of the spinal cord showed decreased vacuolations in 

the white matter indicates remyelination (fig. 26).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                                             Results 
      

 81 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group IIIB showing normal neuron (A), less vacuolations in between (B) 

and less inflammatory cells than group II (C) (H&E X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 25: A photomicrograph of a section in the cerebral cortex white matter of male 

albino rabbit of group IIIB showing less inflammatory cells than group II (A) and 

ependymal cells (B) (H&E X 200). 



                                                                                                                             Results 
      

 82 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 26: A photomicrograph of a section in the cervical region of the spinal cord of 

male albino rabbit of group IIIB showing gray matter with normal neurons (A) and less 

vacuolations in the white matter than group II (B) (H&E X 100). 
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2-Toluidine Blue Stain: 
 

- Group I: 

- This group was used as negative control and each one leaved without any 

measures.  

 

- The cerebral cortex showed normal histological structure of gray matter 

with normal neurons (fig. 27) and normal arrangement of unmyelinated 

nerve fibers and myelinated nerve fibers in the white matter (fig. 28). 

 

- The cervical region of the spinal cord showed normal histological structure 

of gray matter with normal neurons and normal white matter  (fig. 29&30). 

 

- The nerve trunk emerged from the cervical region showed normal 

myelinated nerve fibers (fig. 31). 
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Figure 27: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group I showing normal neuron (head arrow) (toluidine blue X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 28: A photomicrograph of a section in the cerebral cortex white matter of male 

albino rabbit of group I showing normal arrangement of unmyelinated nerve fibers (head 

arrow) and the myelinated nerve fibers (arrows) (toluidine blue X 400). 
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Figure 29: A photomicrograph of a section in the cervical region of the spinal cord of 

male albino rabbit of group I showing normal neurons in the gray matter (A) and normal 

white matter (B) (toluidine blue X 100). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 30: photomicrographs of a section in the spinal cord of male albino rabbit of 

group I showing normal white matter with higher magnification (toluidine blue X 200). 
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Figure 31: A photomicrograph of a section in the nerve trunk emerged from the 

cervical region of male albino rabbit of group I showing normal myelinated nerve fibers 

with normal myelination (head arrows) (toluidine blue X 1000). 
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- Group II: 

- This group was used as positive control and encephalomyelitis was induced 

by injection of 0.3 ml/ kg of ethidium bromide 0.01% solution intrathecally 

and leaved without any treatment. 

 

- The cerebral cortex gray matter showed vacuolations in between neurons 

(fig. 32), shrinkage of neural cell body and pyknosis of the nucleus with 

intense staining of the cytoplasm (fig. 33) and axon disintegration (fig.34). 

    

- The cerebral cortex white matter showed vacuolations in between 

unmyelinated nerve fibers and demyelination of the myelinated nerve fibers 

(fig. 35). 

 

- The cervical region of the spinal cord showed shrinkage of the neuronal 

cell body in the gray matter and severe vacuolation in the white matter 

indicating demyelination (fig. 36&37).  

 

-The nerve trunk emerged from the cervical region showed vacuolations 

around the nerve fibers indicating demyelination (fig. 38). 
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Figure 32: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group II showing vacuolations in between neurons (head arrows) 

(toluidine blue X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 33: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group II showing shrinkage of the cell body and pyknosis of the nucleus 

with intense staining of the cytoplasm (head arrow)  (toluidine blue X 800). 
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Figure 34: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group II showing the axon is disintegrated (head arrow)  (toluidine blue 

X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 35: A photomicrograph of a section in the cerebral cortex white matter of male 

albino rabbit of group II showing vacuolations in between unmyelinated nerve fibers 

(head arrows) and demyelination of the myelinated nerve fibers (arrows) (toluidine blue 

X 400). 
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Figure 36: A photomicrograph of a section in the cervical region of the spinal cord of 

male albino rabbit of group II showing severe vacuolations in the white matter 

(demyelination) (A) and shrinkage of the neuronal cell body in the gray matter (B)  

(toluidine blue X 100). 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37: A photomicrograph of a section in the cervical region of the spinal cord of 

male albino rabbit of group II showing severe vacuolations in the white matter with 

higher magnification (toluidine blue X 200). 
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Figure 38: A photomicrograph of a section in the nerve trunk emerged from the 

cervical region of male albino rabbit of group II showing vacuolation in the nerve fibers 

indicates demyelination (head arrows) (toluidine blue X 1000). 
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-Group IIIA:  
 

- This group received autologous mesenchymal stem cells in a dose ranged 

from 2-3 million cells in 0.5 ml sterile normal saline intrathecally one week 

after disease induction. 

 

- The cerebral cortex gray matter showed minimal vacuolations in between 

neurons with many normal neurons (fig.39). 

 

- The white matter showed minimal vacuolations in between unmyelinated 

nerve fibers and the myelinated nerve fibers (fig.40). 

 

- The cervical region of the spinal cord showed normal neurons in the gray 

matter and decreased vacuolations in the white matter which indicating 

remyelination (fig.41&42).  

 

- The nerve trunk emerged from the cervical region showed beginning of 

remyelination in the nerve fibers (fig.43). 
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Figure 39: A photomicrograph of a section in the cerebral cortex gray matter of male 

albino rabbit of group IIIA showing minimal vacuolations (A) in between neurons (B) 

(toluidine blue X 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 40: A photomicrograph of a section in the cerebral cortex white matter of male 

albino rabbit of group IIIA  showing moderate vacuolations in between unmyelinated 

nerve fibers (head arrow) and the myelinated nerve fibers (arrows) (toluidine blue X 

400). 

 




