Results

Results

Clinical Observation

Clinically the diseased group showed quadriple@athe other
hand differentiated mesenchymal stemsilinsplanted group and
mesenchymal stem cells transplanted group showed low grade of

movement (quadripasis).

Assassmentof StemCells Viability by Microscopy:
Cell viability was detected by trypan blue stdig (7). The percentage of
viahility is about 95% as detected by haemocytomeritee. living cells are

non stained cells and the dead cells are stainesl cell

Figure 7. A photomicrographof mesenchymal stem ceduspended in culture in vitro
showingtheliving cells arenon stained cells (Landthe deadcells arestainedcells (D)
(trypan bluex 400.



Results

Flow Cytometry:

Analysis of cell surface metules was performed anesenchymastem
cells preparations to assess puripgsitivity for CD44 and negativty for
CD34 mesenchymainarkerg(fig. 8).
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Figure 8: Flow cytometricchart analysisof surface antigens of MSCs
MSCs were positive for CD4dnd negative for CD34.
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FluorescentMicroscopicEvaluation:

1-Immunocytochemical Detection of Glial Fibrillary Acidic

Protein:

Differentiated mesenchyamh stem cells were detected by
immunocytochemical detection of @P in neurospheres by @GP
antibodies in culture in vitrffig. 9).

Figure 9: A photomicrograph of differentiated neurospheres suspended in culture in
vitro showing that the lmation of more intense red staining (head arrow) inside the cells
is consistent with the presence GFAP in the intracellular matrix of neurospheres
(immuno fluorescent technique X 400).
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2-Transfection of Stem Cells (Cell Tagging):

Fluorescence mroscopcal image demonstrating the green fluorescence
of the transgenic rabbit derived mesenchymal stem cells labeled with
enhanced green fluorescent proteirtha cerebral cortex ajroup IlIA one
week after implantation of mesenchymal stem céits (0). Also showing
the green fluorescence differentiated mesenchymal stem séfieurogenic
cells)labeled with enhanced green fluorescent prateiie cerebral cortex
of group llIB one week afteimplantationof differentiated mesenchymal
stem cellqfig. 11).
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Figure 10: Fluorescence microscimal imagein the cerebral cortex ahale albino
rabbit of group llIA demonstrating the green fluorescence of mesenchgteal cells
labeled with enhanced green fluorescent pradem week after implantatioméadarrow

indicate green fluorescent cellfluprescent technique X 2D0

Figure 11: Fluorescence microscopy imagetite cerebral corteaf male albino rabbit
of group 1lIB demonstrating the green fluoresoerof differentiated mesenchymal stem
cells labeled with enhanced green fluorescent protein one week after implarftedamh
arrow indicate green fluorescent cells) (fluorescent technique X 200).
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Histological Resuls:
1-Haematoxylin andeosin Stain:

- Group | :
- This groupwas used as negative control and eachveameft without any

treatment

-The cerebral cortex showatbrmal histological structure ofray matter

with neurons and neuroglial celisg. 12).

-Thecervical region of thepinal cordshoweal normal histological structure;

normal gray matter with neurons and normal white méfigpr13).
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Figure 12: A photomicrograph of a section in the cerebral cogeay matter oinale
albino rabbitof groupl showingnormalneuron (A) andheuroglialcell (B) H&E X400).

Figure 13: A photomicrograph of a section the cervical region of thepinal cordof
male albino rabbibf group| showingnormal white matter(A) & normal graymatter
with neurongB) (H&E X 100.
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- Group Il:
- This groupwas used as positive control and encephalomyelitis was induced
by injection of 0.3 ml/ kg of ethidium bromide 0.01% solution intrathecally

andwasleft without any treatment.

- The cerebral atex gray matteshowedsevereperivasculainflammation
(Fig. 14), vacuolationsin between neuronsvith beginning of neuronal
degeneratioriFig. 15), neuronalcell swelling and rounding with peripheral
displacement of the nucle(Big. 16), shrinkage oftie neural cell body with
pyknosis of the nucleuand disappearance of theucleolus Fig. 17) and
aggregates of microgliat sites of tissue injurfFig. 18). Onthe other hand
the cerebral cortexvhite matter showetlyaline degeneration in the form of

ecasinophilic bog formation(fig. 19).

- Thecervical region of thepinal cord showethcreasedracuolatiors in the

white mattelindicaing demyelination(fig. 20).
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Results

Figure 14: A photomicrograph of a sectian the cerebral cortex gray mattgrmale
albino rabbitof group Il showingsevereperivascular inflammatory cellsutows) (H&E
X 400).

Figure 15:. A photomicrograph of a section in the cerebral cortex gray maitteale
albino rabhi of group Il showingvacwlations in betweemeurons(A) andbeginningof
neuronal degeneratidB) (H&E X 400).
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Figure 16: A photomicrograph of a section in the cerebral cortex gray maftteale
albino rabbitof group Il showingneuonal cell swelling and roundingwith peripheral
displacement of thpyknotic nucleusthead arrowsjH&E X 400).

Figure 17: A photomicrograph of a section in the cerebral cortex gray maftteale
albino rabbitof group Illshowingshrinkage of the cell body, pyknosis of the nuclans
disappearance of the nucleolhead arrowsjH&E X 400).
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Figure 18: A photomicrograph of a section in the cerebral cortex gray maftterale
albino rabbit of group 1l shoving 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 maittesale
albino rabbitof group Il showng hyaline degeneratioim the form of eosophilic body
formation(arrows)(H&E X 400).
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Figure 20: A photomicrograph of a section in tiervical region of thepinalcord of
male albino rabbitof group Il showing graymatter with shrinked neuron (A) and
increasedraauolationsin the whitematter 8) (H&E X 100).
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Results

-Group IlIA (mesenchymal stem cells transplants):
- This groupreceived 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 matstowedessinflammatorycellsthangroup

[l andminimal vacuolationwith manynormal neurongfig. 21).

- The cerebral cortexwhite matter showedless inflammatory cellsthan

groupll (fig. 22).

- The cervical region of thespinal cord showed decreased vaations in

the white matteindicating remyelination(fig. 23).
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Figure 21: A photomicrograph of a section in the cerebral cogey matter oinmale
albino rabbitof group IlIA showingnormalneuron(A), less vacuolations in betwe¢R)
andless inflammatory cellthan group II(C) (H&E X 400).

Figure 22: A photomicrograph of a section in the cerebral covibite matter ofmale
albino rabbit of group IlIA showing less inflammatory cells than group 1l (A) and

ependymal cells (B) (H&E X200).
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Figure 23: A photomicrograph of a section in tieervical region of thepinal cordof
male albino rabbibf group IlIA showinglessvacwlatiors in thewhite mattethan group
Il (A) and graymatter with normaheurons (BYH&E X 100).




Results

-Group IlIB, (neurogenic stem cells transplants):

- This groupreceived differentiated mesenchymal stem cell in a dasged
from 2-3 million cells in 0.5 ml sterile normal saline intrathecally one week

after disease induction.

- The cerebral cortex gray mat@rowedessinflammatory cellghan group

Il and minimalvacuolationwith many normal neuronig. 24).

- The cerebral cortexwhite matter showedless inflammatory cellsthan

groupll (fig. 25).

- The cervical region of thespinal cord showed decreased w@ations in

the white matteindicates remyelinatio(fig. 26).
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Figure 24. A photomicrograph of a section in the cerebral cogeay matter oinale
albino rabbitof group 1lIB showingnormalneuron(A), less vacuolations in betwe¢R)
andless inflammatory cellthan group I(C) (H&E X 400).

Figure 25: A photomicrograph of a section in the cerebral covibite matter ofmale
albino rabbitof group 1lIB showing less inflammatory cells than group Il (A) and

ependymal cells (B) (H&E X00).
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Figure 26: A photomicrograph of a sectidn the cervical region of thepinal cordof
male albino rabbibf group IIIB showinggray matter with normal neurori8) andless
vacuolationsn thewhite matteithan group 1i(B) (H&E X 100)
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2-Toluidine Blue Stain:

- Group I:
- This groupwas used as negative control and each one leaved without any

measures.

- The cerebral cortex showatwrmal histological structure of gray matter
with normal neurongfig. 27) and normal arrangement afinmyelinated

nerve fibers and myelinated nerfilgersin thewhite matter(fig. 28).

- Thecervical region of thepinal cord showed normal histological structure

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

- The nerve trunkemerged from the cervical regioshowed normal

myelinatednerve fiberdfig. 31).
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Figure 27: A photomicrograph of a section in the cerebral cortex gray matterabef
albino rabbitof groupl showing normal neurorhéadarrow) (toludine bluex 400).

Figure 28: A photomicrograph of a section in the cerebral cortex white maittesale
albino rabbitof groupl showng normal arrangement ainmyelinatecherve fibers(head

arrow) andthe myelinatednerve fibergarrows) (toluidine blueX 400).
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Figure 29: A photomicrograph of a section in tiservical region of thepinal cordof
male albino rabbibf groupl showingnormal neurong the graymatter (A)andnormal
white matter(B) (toluidine blueX 100).

Figure 30: photomicrogaphs of a section in the spinal cafimale albino rabbibf
groupl showingnormalwhite matter with highemagnification(toluidine blueX 200).
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Results

Figure 31: A photomicrograph of a section in the nerve trwakerged from the
cervical regionof male albino rabbibf groupl showing normamyelinatednerve fibers
with normal myelinatior(head arrows) (toluidine bluexX 1000).
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Results

- Group Il:
- This groupwas 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 mattenowedvacuolationsn between neurons
(fig. 32), shrinkage of neural cell body and pyknosis of the nucleus with

intense staining of the cytoplagiiig. 33) andaxondisintegration(fig.34).

- The cerebral cortexwhite matter showedvacwlations in between
unmyelinated nerve fibers and demyelination of the myelinated nerve fibers
(fig. 35).

- The cervical regionof the spinal cord showedghrinkage of the neurah
cell body in the gray matter angkverevacuwlation in the white matter

indicating demyelination(fig. 36&37).

-The nerve trunkemerged from the cervical regi@howedvacuolations

aroundthenerve fikersindicaing demyelinaion (fig. 38).
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Figure 32: A photomicrograph of a section in the cerebral cortex gray mafttexale
albino rabbit of group Il shoving vacuwlations in betweemeurons (head arrows)
(toluidine bluex 400.

Figure 33: A photomicrograph of a section in the cerebral cortex gray maitterale
albino rabbitof group IIshowingshrinkage of the cebbodyandpyknosis of the nucleus
with intensestainingof the cytoplasn{head arrow)(toluidine blueX 800).
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Figure 34: A photomicrograph of a section in the cerebral cortex gray mafttexale
albino rabbitof group Il shoving the axonis disintegratedhead arrow) (toluidine blue
X 400).

Figure 35: A photomicrograph of a section in the cerebral cortex white mafterale
albino rabbitof group Il shoving vacwlations in betweenunmyelinatednerve fibers
(head arrow) and demyelination ofhe myelinated nerve fiber&rrows)(toluidine blue
X 400).
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Figure 36: A photomicrograph of a section in tieervical region of thepinal cordof
male albino rabbitof group Il showing severevacwlations in the white matter
(demyelination)(A) and shrinkage of the neurah cell bodyin the gray matte (B)
(toluidine blueX 100).

Figure 37: A photomicrograph of a section in tieervical region of thepinal cordof
male albino rabbitof group Il showingseverevacwlations in the white matter with

higher magnification(toluidine Hue X 200).
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Figure 38: A photomicrograph of a section in the nerve trumkerged from the
cervical regionof male albino rabbibf group Il showing vacuolation in the nerve fibers
indicates demyelination (head arWtoluidine ble X 1000.
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-Group IlIA:

- This groupreceived 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 mattemowed minimal vacuolations in between

neurons withmany normal neuron@ig.39).

- The white matter showeghinimal vacuolations in betweeanmyelinated

nerve fibers and the myelinated nerve fibéig40).
- The cervical region of thepinal cord showedormal neurons in the gray
matter and decreased vaolations in the white mattewhich indicating

remyelination(fig.41&42).

- The nerve trunkemerged from the cervical regi@mowedbeginning of

remyelinaton in thenervefibers(fig.43).
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Figure 39: A photomicrograph of a section in the cerebral cortex gray maftterale
albino rabbitof group IlIA showingminimal vacwlations (A) in between neuronBj

(toluidine blueX 400).

Figure 40: A photomicrogaph of a section in the cerebral cortex white mattenale
albino rabbitof group IlIA showng moderatevacuwlations in betweenunmyelinated
nerve fibers(head arrow)and the myelinated nerve fibers (arrowgjoluidine blue X

400).







