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4.4	
  -­‐	
  Immunocytochemistry	
  

Figure	
  23	
  -­‐	
  142	
  DAPI

Figure	
  25	
  -­‐	
  160	
  DAPI	
  

Figure	
  24	
  -­‐142	
  Vimentin	
  

Figure	
  26	
  -­‐160	
  Vimentin	
  

4.5	
  –	
  Cell	
  assays	
  

Figure	
   27	
   –	
  Osteoblast	
   differentiation	
  

assay	
  

Figure	
  28	
  CFU-­‐F	
  assay	
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5	
  -­‐	
  Discussion	
  

The	
  direct	
  explant	
  technique	
  is	
  an	
  acceptable	
  method	
  for	
  obtaining	
  cells	
  from	
  small	
  

tissue	
  samples	
  obtained	
  from	
  teeth	
  that	
  are	
  typically	
  discarded.	
  The	
  analysis	
  of	
  

these	
  cells	
  by	
  flow	
  cytometry	
  indicated	
  they	
  were	
  not	
  positive	
  for	
  the	
  antibodies	
  

Stro-­‐1,	
  CD235,	
  and	
  CD45.	
  However,	
  flow	
  cytometric	
  analysis	
  of	
  CD105,	
  CD146,	
  and	
  

Stro-­‐1	
  are	
  variable	
  in	
  different	
  populations	
  of	
  MSCs	
  (Zhang,	
  Nguyen,	
  Yu	
  &	
  Le,	
  2012).	
  

Zhang,	
  Nguyen,	
  Yu,	
  and	
  Le	
  compared	
  8	
  studies	
  with	
  variable	
  results	
  in	
  stem	
  cells	
  

that	
  express	
  Stro-­‐1,	
  with	
  it	
  typically	
  being	
  seen	
  in	
  bone	
  marrow	
  the	
  most	
  frequently.	
  

Stro-­‐1	
  was	
  not	
  expressed	
  in	
  stem	
  cells	
  for	
  three	
  of	
  the	
  studies	
  for	
  mesenchymal	
  

stem	
  cells,	
  one	
  study	
  for	
  mesenchymal	
  precursors	
  of	
  cells	
  found	
  in	
  the	
  blood,	
  one	
  

study	
  in	
  the	
  placenta,	
  and	
  one	
  in	
  adipose	
  tissue.	
  Stro-­‐1	
  is	
  expressed	
  in	
  bone	
  marrow	
  

in	
  four	
  of	
  the	
  studies	
  they	
  looked	
  at,	
  one	
  study	
  for	
  human	
  exfoliated	
  deciduous	
  teeth	
  

stem	
  cells,	
  and	
  mesenchymal	
  stem	
  cells	
  in	
  one	
  study.	
  One	
  other	
  factor	
  that	
  could	
  

account	
  for	
  the	
  variability	
  in	
  the	
  expression	
  of	
  adult	
  MSC	
  surface	
  markers	
  could	
  be	
  

from	
  the	
  different	
  stages	
  of	
  cell	
  proliferation	
  the	
  cells	
  were	
  in	
  when	
  they	
  were	
  

harvested,	
  and	
  the	
  markers	
  that	
  were	
  accessed	
  (Mafi,	
  Hindocha,	
  Mafi,	
  Griffin	
  &	
  

Khan,	
  2011).	
  CD45	
  and	
  CD	
  235	
  mark	
  red	
  blood	
  cells,	
  erythroid	
  precursors,	
  and	
  

hematopoietic	
  cells,	
  so	
  they	
  were	
  the	
  negative	
  control	
  and	
  were	
  expected	
  to	
  not	
  

bind	
  to	
  anything.	
  	
  

The	
  osteoblast	
  differentiation	
  assay	
  demonstrated	
  some	
  cells	
  staining	
  positive	
  for	
  

alkaline	
  phosphatase.	
  The	
  CFU-­‐F	
  assay	
  was	
  positive	
  for	
  fibroblast	
  colonies.	
  The	
  cells	
  

were	
  positive	
  for	
  vimentin,	
  which	
  is	
  commonly	
  expressed	
  in	
  MSCs,	
  and	
  cells	
  were	
  

negative	
  for	
  cytokeratin,	
  which	
  marks	
  a	
  protein	
  found	
  in	
  keratinocytes.	
  These	
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results	
  showed	
  that	
  the	
  cells	
  display	
  many	
  properties	
  consistent	
  with	
  MSCs.	
  With	
  

the	
  discrepancy	
  in	
  the	
  literature	
  about	
  variable	
  populations	
  of	
  stem	
  cells	
  expressing	
  

different	
  surface	
  markers,	
  and	
  the	
  markers	
  expressed	
  on	
  the	
  cells	
  varying	
  during	
  

different	
  stages	
  of	
  proliferation,	
  further	
  testing	
  needs	
  to	
  be	
  done	
  on	
  gingival	
  

fibroblasts.	
  A	
  different	
  panel	
  of	
  antibodies	
  will	
  be	
  utilized	
  for	
  flow	
  cytometry	
  in	
  the	
  

future,	
  to	
  determine	
  if	
  they	
  express	
  markers	
  that	
  mesenchymal	
  stem	
  cells	
  are	
  

known	
  to	
  have	
  in	
  other	
  tissues.	
  If	
  the	
  presence	
  of	
  MSCs	
  is	
  confirmed	
  it	
  will	
  be	
  

possible	
  to	
  manipulate	
  them	
  to	
  differentiate	
  into	
  osteoblasts,	
  which	
  are	
  the	
  cells	
  

responsible	
  for	
  bone	
  development.	
  The	
  use	
  of	
  MSCs	
  as	
  a	
  biological	
  therapy	
  has	
  

clinical	
  applications	
  for	
  both	
  dental	
  and	
  medical	
  science.	
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