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notc tlral thc PPP strpportcci prolif 'crlt ion cotrlpitrablc lo l l lc sclcclc(l lol ol

fc ta l  bov inc  scr r rn t  in  hMS( ' ( j x ru , th  Mcd iun t .  
' l - l r i s  

i s  in lPor l i rn l  s t t te t  t l t t

da ta  rcgard ing  thc  n r i togcn ic  l c t io l l  o fPP[ ' i s  a  c r i t rc i r l  con l lo l  in  l l t t s  s t t t t i r

aua ins t  rv l t i c l t  lhc  c f fcc ls  o l  l ' l lP  r r tus t  bc  t t t c i t s t t t c t l

Introduction: Platclcts arc knou'll lo pcrfolnl ntultiplc functions during

injury and tissuc rcpair. Whilc thcir rolc in ltctttostasis is u'cll undcrstood'

thcir rncchanisnr of action in protttoling u'outld hcaling rcquircs funhcr

charactcrization. As a rcpository ofrnultiplc growth fflclols such as PDGF'

EGF. VEGF, and TGF-Bcta (l). clcgranUlation of pltrtclcts ilt \^'ouud sitcs

scrvcs l.o initiatc or cnhancc lhc hcaling casc:tclc. Artrlcd wjth this knowlcdgc.

clinicians havc uscd platclcl col)ccntlillcs il ' l conjullclion with bonc glaft

nratcrials to cnhancc osscous rcptrir' (2, 3). lll acldititlD. cxpcl itrlcntal cvidcncc

has shown that whcn PDGF or plillclcl collccl.lll itcs 0rc conrbincd with

dcnrinclalizcd bonc or ccl't:rin olllcr lllalcrials' auglncntation of bonc

fornration cnsucs (4, 5). Thc ptrrposc of this study was to bcgin clucidating

thc ccllular nrcclranisnrs that undcrlic thcsc obscrva(iot]s. Sincc nlcscnchyllral

stcm cclls (MSCs) arc known to l)c aD csscllli0i cot'tlponcnt of thc lissuc rcpair

proccss, wc sought to chamctcrizc clcnlcnts of lhcir lcsponsc to plalclct

conccntratcs in thc controllcd itr vilttt ctrvitotrttlcnt.
Methods: Platclct rich plasnra (PRP) was isolatcd ftont approxinratcly 55 ntl

of frcsh hunran blood (lRB-appxrvcd protocol) using thc SynrphonyrM

Platclct Conccntration Systcllr (DcPLry AcloMcd. Rayrrhant' MA), dcsigncd to

bc uscd at thc point-of-carc for oblnining a plalclct conccnlralc flont a snrall

amount of blood. Sanrplcs of lhc starting nratclial and platclct conccntratcs

wcrc analyzcd to dctcrnrinc thc absolutc conccnlratiolls of platclcts' PRP,

platclct pool plasnta (PPP) and unllactionatcd blood wcfc clottcd witl]

ihrombin(1000 U/nrl in 100 nrg/nrl C'aCil) by adding I part thronrbin stock

solution 10 ninc parts PRP, PPP oI blood to yicld a final thronrbin

conccntration of 100 u pcr nrl. Tlrc solublc platclct lclcasatcs fronr thc clottcd

prcparations wcrc isolatcd by ccntriiugation and clcalcd by ultlafiltlation

PRP and PPP rclcasatcs wcrc dilutcd in scrunl-fi'cc DMEM to gcncratc

appropriatc final dilutjons of PRP.
Hunran MSCs (hMSCs) wcrc isolatcd arrd cullurc-cxpandcd fionr bonc

nrarrow (lRB-approvcd pt'otocol) as dcscribcd prcviously ln ordcr to

cvaluatc tltc nritogcnic activily of PRP' sccond passagc hMSCs wcrc lcplatcd

at a dcnsity of 3x103 cclls pcr ctttl in scrunl-ftcc DMEM. Cclls wcrc allowcd

to attach and incubatc for 48 h, at which iinrc culturc nrcdiunt was rcplaccd

with tcst rlcdia. Tcst ntcdia consistcd of DMEM supplcnrcntcd ro l0'% and

20% (vlv) with undilutcd PRP rclcasatc ln addition' DMEM was

supplcmcntcd to l0% (v/v) u'irh PRP rclcasatc that rvas dilutcd in PPP such

thaithc final conccntration ofPRP rclcasatc rnngcd fiotr 0.(125- to 2 5-fold of

that in nativc pcriphcral blood. Fol cotrpatison' control llcdin consistcd of

scnrm frcc urcdiunr, or DMEM sttp;rlctltcntcd to l0% (v/v) rvith thc following

prcpBrations: fctal bonc scrunl sclcclcd for optinral growth nnd rctcntion oftllc

LMSC plrcnotypc (hMSC Grorvth nrcditttl)' PPP rclcasatc fllonc' ol scrunl

from clottcd hunran blood. hMSCs rvcrc allorvcd to illcubntc lll lcst and

control mcdia for 7 days witll conrplclc ntcdia changcs tilking placc on day 4

At thc cnd of thc 7 day tinrc coursc' cclls rvctc rclcascd rvith trypsin and

countcd wilh a hcmocytonlclcl.
Results: Tlrc cfficicncy of platclct rccovcly rvas -(167o, thus crcating n -5-

fold conccntration following lcrrtoval of PPP fronl thc disposablc

conccnnation dcvicc. For cxanrplc, this produccd a PRP conccntmtc of 1600

x 103 platclcts pcr pl, which is a 5-fold cnt ichntcut cotlrpatcd to thc 3 | 5 x | 0r

platclcts pcr pl in thc sanrc palicnt's pcriphcral blood. Exposulc ofhMSCs to

PRP rclcasatc causcd a dratlatic nlitogcnic cffcct in a dosc-dcpcndcnt nlanncr
(Figurc l). Culturcs that rcccivcd nrcdia supplcntcntcd with 5-fold and l0-

fold PRI' rclcasatc gcncralcd tt4lt'Z' and 7207o nrolc hMSCs by day 7 than

culturcs incubatcd in hMSC Gt'ou'th tncdiunr (p < 0.01). Culturcs cxposcd to

2.5- oL 1.25-fold PRP conccntrations sinrilarly rcspondcd rvitlr incrcrscs of

325%(p < 0.05) and 356Y"(p ' '  0 .01) '  rcspcct ivc ly lntcrcstrngly '  thc l '25-

fold rclcasatc was ntorc nritogcnic tilrn thc scrunl fronl a flcsh blood clot'

which stinrulatcd prolifcralion by 20lirZ, (p < 0 05). Ancl lastly' it is uscful to

SF ( iM t ' t J  t ' l , t '  0 .625 t  25  I  5  i  l t t

I:(rld l lnrichnrcDt ol l ' l i l lclcr I{clcrrs:rt!

F igure  L  Mi togcn ic  rcspot ' l sc  o f  hMSCs to  cu l tu rc  l l l cd t i t  s t tpp lc t l cn lc ( i  \ \ ' r l l l

va r ious  concc t r t ta t ions  o f  p la tc lc t  rc lc { l sa tc .  N t rn rbcrs  o l l  x - i l x ts  rc l ) rcscr l l

fo ld -conccnr la t ions  o f  p la lc lc ts  uscd lo  gcnc ta tc  tc lcasatc  te l l r l l ve  t ( )

pcriphcral blood platclct conccntralioll Fo[ col]trols' hMSCs wcrc ttrcubrlccl

in ,"rrnl-fr"" nrcdiunr (SF). hMSC Groq'th mcdiunr ((iM). pcriphcral blood

c lo t  rc lcasatc  (PB) ,  o r  PPP rc lcasatc  (PPP) .  S ta t i s t i ca l  d i f f c rcnccs  ca lcu l i t t cc l

usirrg two-tailcd paircd T-tcsts arc slrown rclativc to hMSC Growth nrcdlunt

cont ro l ,  +p  <  0 .0  |  and +*p  <  0 ,05 .

Discussion: PRP rclcasatc posscsscs thc abil ity to stinlulatc prolifcration of

hMSCs in a dosc-dcpcndcnt t ltanncr. whilc thcsc cxpctit] lct1ts dcttlonstratc

that scrull ' t fronr a fi 'csh lrunran blood clot, and cvcn PPP. can sti l l lulalc ccll

p ro l i f c la t ion ,  up  to  90%,  o f t l rc  n t i togcn ic  ac t iv i t y  In  PRP rc lcasatc  ts  t l c r i vc t l

horrr t lrc cottccrtt latcd Dlatclcts ln thc sctting of woutrd hcalirrg or t isstrc

rcna i r .  co l tccn t ra tcd  PRP c<t t t l c l  t l r c rc f t l rc  s l i l l l L t l r t c  p r t r l i l c ra t r r rn  ' r l '

n rcscnchy t r ra l  p rogcn i to r  cc l l s  lha t  S ivc  r i sc  1o  t l t t sc t t loskc lc la l  l l ssucs  s t rch  r t5

carti lagc and bonc. PRP nray tlrcrcforc scrvc to i lccclcli) lc ()I cDll it l lcc l l)(

I rca l ing  rcsponsc  by  inc rcas ing  thc  s izc  o l t l t c  loca l  rcpa i r  b las tcn lc '

ln  thc  sc t  o f  in  V i t ro  cxpcr in rcnrs  dcsO. ibcc j  l rc rc .  co t ] t i l lUous  cxposr r l  f  l ( )

h igh  lcvc ls  o f  PRP rc lcasatc  u ,as  s l ruwn to  caLrsc  robus l  p ru l i f c ra t io t r  o l  MS(  s

in  thc  abscncc  o f  spcc i f i c  os tco in t luc t i vc  t l t t l l ccu lcs  ln  l rssuc  rcp i l l r  s l l cs '

l rowcvcr .  whcrc  d i l f t rs ion  tv i l l  cvcn tua l l y  rcdr rcc  thc  loca l  conccn l ra t ion  o f

such a  rc lcasa lc .  cc l l s  o f  lhc  rcpa i r  b las tc t r ra  u ' i l l  havc  t l l c  o l )Por l l l l l i l \ '  1 ( r

rcspond to  o lhcr  bonc  or  car t i lagc  d i f f c lcn t i l t ion  s ig r ra ls  in  l l l c  loc i l l

", 'r,, i 'onnl",rt. ln addition. Slatcr ct al ((r) havc shown tlrf lt plalclct

conccnt! 'alcs cxcrt a sti l l lulatol] cffcct on human fctal ostcoblast-l ikc cclls and

ntainlain thcir diffcrcntiatcd funcrion. lt is possiblc, t lrclcfot'c. that follou'ing

iuit ial cxposurc to thc synlplrony of factots in PRP. MSCs and otltcr

rcsponding cclls arc pnnlcd to plogrcss thlough thc l l l i l t t lraliolral stitgcr

lcquilcd foI stt 'uclural t issuc synthcsis al cvcn ftrstcf ri l lcs. Exllctitrrclrts

unicrrvay in thc labor.ator.y now ar.c rinrcd at cxploring tSis t 'cclrlnisrrt itnl

othcr carly cvcnts oftissuc rcpair ntcdiatcd by plntclcts atxl thctr rclcNsrlc

Rcfc renccs :  (  l  )  Kcvy ,  S .  c t  a l .  B ionr r tc r ia ls  200 l  :  27 '  262.  (2 )  Ma lx .  l {  c t  l l

O la l  Su lg  Ora l  Mcd Ola l  Path  Ora l  Rad io l  Endod l9 t i l i :  l i s .618-646 ( i )

Lowcry ,  G.  c t  a l .  Bor lc  1994,25 ,475-505.  (4 )  l lou 'cs '  R  c t  l l  (  i l l c i l ' l ' r ss  l r ) l

l 9 8 S l  4 2 .  l 4 - 3 t i .  ( 5 )  S c t h i .  P .  c t  r l .  I S S L S  2 ( X )  l :  2 t i '  l l 7  ( 6 )  S l l t c r '  l r 4  e  t  r r l

J  Or thop Rcs  1995:  l . l ,  655-663

++DcPLty  Ac loMcd,  RaYnhant ,  N4A
**+DcPuy AcroMcd,  Rayn l ra t r l ,  MA and C lasc  Wcstc r t r  l t cscrvc  Un lvcrs r tY '

C lcvc land.  O l l .

A hitr

>i
b 5{X)

E 4(X)

A to0

t {x )

o

48th Annual Meeting o{lhe Orthopaedic Research Socicr.l

Poster No: 0462

hNISC l ' ro l i l t ra t io t t  as  a  I 'u i l c l io t r  ( r l

l l -da1 '  ! i xposurc  lo  l ) la tc le l  Rc lcasa lc  C( , r l cc t r l ra l io i l s


