
CHAPTER V

DISCUSSION
A m ajor fo cu s  in exp erim en ta l h em ato lo gy  is the  delineatin  of conditions 

th a t w ould allow HSC to b e  m an ip u la ted  in vitro in su ch  a  w ay  th a t cou ld  e x p a n d  in 
n u m b e r ye t m ainta in  all o f the  ch a ra c te r is tic s  th a t de fine  and HSC. R ecent reports  have  
show n th a t extrinsic  s ig n a ls , su ch  a s  so lub le  fac to rs  a n d  adh esio n /m atrix  p ro te ins 
p ro v id ed  b y  the s tem  cell m icroenvironm ent o r s tem  cell “n ich e ,” p lay  a crucial role in 
the  asym m etric  division of s tem  cells  a n d  m a in ten an ce  of the  s tem  cell pool[95-101]. 
T hus far, th e  m ajority of s tu d ie s  th a t hav e  d e m o n s tra te d  ex p an sio n  of long-term  
e ng ra fting  HSC have  a c c o m p lish e d  this b y  em ploying  cultu re  system s that com b ine  
cytokine stim ulation with su p p o rt of f e e d e r  cell layers.

เท the  las t two d e c a d e s ,  a  n u m b er of x en o g e n e ic  strom al cell lines, 
e sp ec ia lly  nurine strom al cell lines, have  b e e n  u se d  a s  tools to s tu d y  the  m ech an ism s 
regu la tin g  early  s ta g e s  of h em ato p o ies is , so m e  of w hich w ere  rep o rted  to p o s s e s  the 
ability to m ainta in  o r expand  stem  cell a c tiv ity  in vitro[73, 102-105]. H ow ever, 
x en o g e n e ic  strom al cell lines m ay  have  b e e n  in fected  by  m icro o rg an ism s an d  c a u s e  
transm issio n  of infectious d is e a s e s , w hen  e x p a n d e d  cells  a re  in ocu la ted  to pa tien ts . 
FCS, if su p p le m e n te d  in culutre, cou ld  b e  an o th e r so u rc e  of infectious m icroo rgan ism s. 
T he a d v e n ta g e s  of be ing  ab le  to using  MSC lay ers of hum an origin th a t cou ld  b e  
h a rv e s te d  e ith e r from  the  p a tien t o f from  a llogene ic  sources and the serum -free  cu lu tre  
m edium  Stem linell w ould have  sign ifican t clinical app lica tion , s in ce  it w ould re d u c e  the 
po ten tial for con tam ination  of infectious a g e n ts .

FL w ere  u se d  s in ce  th ey  a re  know to positive in fluence self-renew al, 
proliferation, an d  p rese rv a tio n  from  a p o p to s is  of th e  m ore prim itive hem atopo ie tic  
cells, e sp e c ia lly  in sy n e rg y  with sev e ra l o th e r cy tok ine[106, 107], เท 1997, P iac ibe llo  et 
al. d e m o n s tra te  the cultu re sy s tem  c o m p o se  of two hem atopo ie tic  grow th fac to r (FL 
an d  TPO), in the a b s e n c e  of strom al cells, w hich can  b e  su sta in in g  for m ore than  6 
m onths bo th  proliferation a n d  renew al of CB prim itive s tem  cells, with out an y  sign  of 
their exhaustion[41], เท th is s tu d ie s  they  u se d  a  popu lation  of ad u lt CB cells  en rich ed  
for th e  su rface  m a rke r C D 133 w hich is e x p re s s e d  only in the  C D 34brl9ht s u b s e t  of hum an
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hem atopo ie tic  p rogen ito r. This popu lation  a re  enrich  with S C ID -repopu lating  cells  an d  
w ere  show n to en g ra ft su ccess fu lly  in fetal s h e e p  transp lan ta tion  m odel of p rim ary  an d  
se c o n d a ry  rec ip ien t su g g e s tin g  th a t th e se  cell fraction h a s  long-term  repop u la tin g  
po ten tial. T hus, th e se  d a ta  s u g g e s t  th a t C D 133 cou ld  b e  a  spec ific  m ark er for 
hem atopo ie tic  s tem  an d  p rog en ito r cell population .

เท ou r s tu d y  w e in v estig a ted  the  ability of hum an MSC layers o b ta in ed  
from norm al random ly  s e le c te d  m arrow  d o n o rs , in the p re s e n c e  of I L - la  o r  TPO a n d  FL 
to su p p o rt th e  ex  vivo ex p an s io n /m a in ten an ce  of hum an C B -derived  HSC. We 
d e m o n s tra te d  th a t hum an M SCs from  healthy  d o n o rs  cou ld  efficiently su p p o rt 
ex p an sio n  of p ro g en ito r cells  in sy n e rg y  with IL -1 a  o r FL a n d  TPO u n d e r  seru m -free  
cultu re condition.

The m e ch an ism s of the su p p o rtiv e  e ffec ts  of M SCs on the ex p an sio n  of 
prim itive p ro g en ito rs  a re  not known a t this tim e. O ne possib ility  is th a t m em b ra n e - 
b o u n d  cytok ines o r th o se  s e q u e s tra te d  in the ex trace llu lar m atrix of M SCs w ere  
re sp o n s ib le . C ytokines s e c re a te d  by  M SC s only upon  c o n ta c t with p ro g en ito r ce lls  m ay 
have  b e e n  essen tia l. A nother possib ility  is th a t cell-cell c o n ta c t of strom al cells  a n a d  
p rog en ito rs  w as  e ssen tia l.

เท ou r s tu d ie s  w e w ere  ab le  to su ccessfu lly  e x p a n d  CB C D 34+ cells  
an d  ac h ie v e d  a 93.77-fold an d  35.37-fold in condition 3 a n d  1 respectively . 
Furtherm ore, w e w ere  a lso  ab le  to e x p a n d  the m ore primitive C D 13 3+ C d 34 +  cells  an d  
C D 34+C D 38- cells  a n d  ach iev ed  a  33.28-fold (cond itions) an d  12.52-fold (cond ition l) 
a n d  46 .23  (cond itions) a n d  10.01 (co n d itio n l), re sp ec tiv e ly  in c r e a s e  in this popu lation  
in CB cu ltu res.

We w ere  a lso  a b le  to ทาain ta in /ex pan d  the c lo n o g en ic  po ten tial of FISC 
p o pu la tion s in th e  sy stem  d e sc r ib e d . The total fold in c re a se  in CFU-GM  co lon ies p e r  
104 cells  a t d ay 16  w a s  3,155-, 3 ,198-, an d  3,717-fold in co n d itio n l, 3 an d  4, 
resp ective ly . CFU-GEMM co lon ies p e r  104 cells  a t d a y  12 w as 4,704-, 5,018-, an d  
5,417-fold in co n d itio n l, 3, an d  4 ,resp ective ly . W e show  th a t th e  c lo n o g en ic  po ten tial in 
condition d e s c r ib e d  is not significantly  differentiation.

A lthough the bo th  cultu re cond itions utilized here  resu lted  in the 
gen era tio n  of sim ilar n u m b ers  of a s s a y a b le  p ro g en ito r cells, the  m o st ex tensiv e
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ex p an sio n  of total n u c lea ted  cells  o c c u rre d  a lm o st exclusively  in the  MSC with TPO an d  
FL cultu re system .

The ce lls  p ro d u c e d  u n d e r  th e  cond itions m en tion ed  in th e se  s tu d ies  
w ere  shifted  to w ard s  the  m yeloid lin eag e  a s  can  b e  s e e n  with g ie m sa  stain ing w hich 
in d ica ted  th a t the  m orpho logy  of the m o st e x p a n d e d  cell ten d  to b e  cell with high 
granularity . A lthough the  differentiative po ten tial of CB cells  cocu ltu re  with hum an MSC 
w a s  prim arily sh ifted  to w ards the m yeloid lin eag e  with no C D 5+ a n d  C D 19+ c e ll  

popu la tion s, CB ce lls  sh o w ed  an  in c re a se  in p e rc e n ta g e  of C D 7+ ce lls  with tim e in 
culture: by  d a y  20 the  p e rc e n ta g e  of C D 7+ cells  w as  40% -48% . T hus, w e co n c lu d e  that 
MSC tre a te d  with I L - la  o r TPO an d  FL cultu re  sy s tem  is a lso  ab le  to e x p a n d  cells  with 
an  early  lym phocytic p h en o ty p e . C D 7 is the  ea rlie s t an tig en  m ark e r e x p re s s e d  in the  T 
lineage , b e in g  found on T cell p re c u rso rs  in fetal liver a n d  thorax prio r to thym ic 
colon ization , a n d  in thym us an d  BM [108-110].

เท vivo s tu d ie s  in m o u se  m odel of hum an h em a to p o ie s is  a re  be ing  
perfo rm ed  to a d d re s s  the qu estio n  of w h e th e r the  ex p an sio n  sy stem  d e s c r ib e d  herein 
will allow norm al en g ra ftm en t an d  differentiation of e x p a n d e d  cell population .
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