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Bone Marrow Stromal Stem Cells: Nature, Biology,

and Potential Applications

PAOLO Bravco,” Mara Rivisuccn,” STan GRONTHOS, PAMELA GEHRON ROBEY*

“Dipartimento di Medicing Spenmentale ¢ Patologia, Universita’ La Supienza. Roma, Italy:
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Skeletal Diseases Branch, National Institute of Dental and Craniofacial Reésearch, National Institutes
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ABSTRACT

Bone marrow stromal cells arve progenitors of skeletal
tissue components such ns bone, cartilage, the hemato-
pulesis-supporting stroma, and adipocytes, In addition,
they may be experimentally induced to undergo unortho-
dox differentiation, possibly forming neural and myogenic
vells. As such, they represent an imporiant paradigm of

post-natal nonhematopoietic stem cells, and an easy source
for potential therapentic use. Along with an pverview of
the basics of their biology, we discuss here thelr potential
mature as components of the vascular wall, and the pro-
spects for their use in local and systemic transplantation
and gene therupy. Stem Cefls 2001 209 18k {42
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Adult  bope-marmwderived masenchymal stem  cslls  are
immunestppressive and prolong - the rejection of mismatched
skin grafts In animals. We transplanted haploidentical
mesanchymal stem cells in a pstient with severs treatment-
resictant grade IV acute graft-versus-host disease of the gt
and liver. Clinical meponse was shiking. The patiert Is now
wioll sfter 1 year. Wa p ate that r wmad stem cslls
have a potent Immunosuppressive affect in viva.

Lancet 2004; 363 1439-41
S Commmertary page 3411
Severe acute profi-verms-host discsse (GVHDY) after ollogencic
swem-cell rransplantadon ® gssociated with high mormlny
EBone moarow contning pluripotent: mesenchymol stem celly
that form bone, camiloge, adipose tasae, and muscle. These
swem ¢ells are pot immunogenic and sscape. recognition
by olloreactve T cells and namral killer celle, Mesenchymal
cells given intravenomly have bean well tolorated,
crmgre, they are immunosuppressive and nbubic
profiferation of Ediomu:rm: T eelts. Prelimmary repores nl{ Hiighl
Wi *d hocmopoictc

T i 4 redocnon n
107167010 3126112 PM ¢ experience. of
see-Gregory =t 3l a0

m czlls to trear
Antntica,

A Uayear-ald oy with acate bmphoblasoe lenkasma an
third remission recenved 2 transplant of blood slem cells from
an HLA-A, HLA-B, HLA-DRED identical, unrelated,
{female ‘denor afier condiborung with ovclophospharmzde
(120 molg) snd fracoonated total body wradmson (3 Gy
for 4 days), Immunoiuppresaon meladed  thymoglnbubm
(& mp'kg) durmg the condinonmeg, followed by ciclosporin
combined with four doses of methotrexate. On day 11 sfier
allogeneic stem-cell transplanmtion, the patient developed a
msculapapulur rash of the therae and bacl thar progressed
despite . trectmont with prednisolone (2 mgfkg dailyl. By
day 23, the patient develaped dierrhoen (> 1000 mL per day)
and shdominal poin requiring morphine. He swopped
eating on day 24 Bilirubin and alanine sminotranaforpse
concenratonn cose (fgare 1), Peorolen and ulmavialer-A
light PUVA) wreamment {two to three umes per weel)
for 3 wocks wae Followed by extracorpersal PUVA (one
1o fiour tlmcs per week} fm 6 weelss, Infliximsh flﬂ g F_g)

ighted by you-at 3:2055 PM an :pat'_udalg; Octoberl, 2010 kday) for

were b wied. By day 70, the pateonr had developed

grade IV scure GVHD, inclading diarrhocs up to 20 times

duity, and a bilirubin conccoeation of 250 mmolL. He was

weated for repeared bactedal, viral, and iswvasive fangal
infeciioms,

in cancentration {maal)
. 3

We chose the mother as  donor,
because she way readily avallable ansd
because MHC<ompaubility & non
pecessary, for mesenchymal  stem-cell
mmunesuppressivn,”  After ethios-
commitiee  approval  und  informed
womnsent, mesenchymal stem ¢ells were
iselited @y previvusly described.’ Brieily.
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CURRENT DIRECTIONS IN PSYCHOLOGICAL STIENCE

Piotr Winkielman' and Kem €. Bf*r"rillgf'2

ABSTRACT—Conscios foelings have iraditionally een vivteed s
a eentral and necessary ingredient of emotion, Here ae orgue
et emaotion olsa can be genubiely uneomsciouns, We describe
evtddence that positiey and megative reactions cor be elivited
sublinally and remienn noccessalile to mitrospection, Dedpite
the abzence of subjective fealings in such cases, sebliminally
inedneed wffective reachions stall inﬂur‘ﬂrv peaples preference
Juddgmeni _(um‘ eren the amonnt af heverage they consume, This
evidenee (s consistent with coolutionary considerations sug-
gesting thet systens wnderlving basie affective renciions origi-
ated prior to syatems for conseions awareness. The idea of
unesnseiows mmotion & also suppertod by evidence from affective
neterasoieace indicaring that sabvortical brain svatems widerlio
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stilliminally wnd remin inecersabli to introspeetion. Despite
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