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cENTilAL NERVOUS SYSTEM INJURY INDUCES EXPRESSlON-OF NEUTRAL ENDOPEPTIDA.SE-
24.11 (NEP; "ENKEPHALINASE") IN REACTIVE ASTROCYTES: IMPORTANCE FOR PEOIATIUC 
Ol..IOMAS. S. A. Back*. A. Liu•. J.H. F..noa•. F. L Meys~ens Jr.•*. and S. Loughlin*. Depts. of 
pediauic.s, AnaLomy and Ne.Ucobiology ~the Oinjcal Cmeer Cen1£r, Ullivc:nir:y or Califomia, lrvinc, CA 

'The enzyme NEP is identical to the common &aLlC lymphocytic lc:Wccmia ami9cn (CALLA), a turner muker 
&S30'il1cd with improv~ prognosis in children diagnosed with acute lymphocylic leukemill.. NEP is ~pressed 
ill bumm gliom~ cell lines and rat mixed glial mmors, suggesting a role in pediluric gliomll.3. In I.he present 

5iucty, NEP expn:.sSion in astrocytea was ex•minc:<J histochemically in the fcrebnin of rats 3w28 days alter ~ 
nc\lfOtoXin N-ntelhyl-0-aspanate (NMDA) was su:rCOla.xica.Uy injected into lho r;..a1.1d'!lle puiamen (Bac::k and 
G~tein, L. Neumsci. ,2:4439-4455, 1989) a a crawnaLic injury wu induci:.d by '~creotaxically advancmg a l 
~ Hamilion .syringe iot.o I.he cerebral cortex or c.md.uc. T \Ssuc sections were processed for inununocyiochemical 
Joealit.aLion or me astrocyle marker grial fibrillOU)' acidic proteill (OFAP) or transfonning growth factor-alpha 
(rGfCf.); In normal rorebrain. NEP loc:aliud Lo oc;gsional GFAP-l•beled protoplumic Utr~ytcs in layer 1 of 
I.he neocortex. At 3 LO 28 days after NMDA injection. a maxked rc.ctive utrocyloais surrounded the site of 
iJljur)'· Many of thc:.se reactive asttoc:ytes ronl.aimd GFAP and NEP, as demonsi:nted using a double-labeling 
nll~cc t~que. The speci licity of lhc NEP localiz.ation was verified using the selective NEP inhibiton, 
!Hf-26 or phosphol'a.inidon, which abolished all as1tocyle $liining at conc:eni:ntions u low as 10 nM. 
J"W11el"OUS TOFa:- inununorcaclive as~tcs w~ Uso observed at the site of NMDA injection, many of which 
caai.a.incd bolh NEP and TGFa.. Colocaliza.Lioo of OFAP and TOF11 conflnned lbat the population of cells 
~pressing TCFa. were exclusively asuocytes. Panllel srudies, a.frer i:nwnalic injury, similary demomaiued th111t 
numerous reactive astrocytcs u tfie injury sile coexpressed NEP and TGFa.. 

'fhesc studies provide !.he fml ~vidence that amocyw can express NEP. NEP expression c~lates with 
bol.h tho prolifentive stale of CNS utr~ytcs mcl the expression of TOFa.. While, ~il1g a.strocyle$ nrely 
upRSS NEP, NEP activity is m~edly incri;ucd in TGf ~a·positive reacLive uttooyi.e.s. Rew;mtly, TGf t:I was 
shown to be bighly a5sociar.ed with human malignant gliomu in one series ol 20 patients. Reaclive uaocyLCS, 
lhUS, behave ll"ke malignant gliomu cells in Uw they also coexpress NEP and TGfa.. We hypothesize Lha1 
enM.nced NEP ex;p~sion ~un in rcaetive ascrocytes as part of a. mobilization of the immune system in the 
CNS. and may occur in respOllliC to an imm~ mcdiOllOl' such u the cytokine irueTlcukin· 1, an in vitro .subs1r11e 
of NEP and a latown mediator of ~ltoglial ~ glioma cell proliferalion. This reactive utrocytc model 
tcpres~ts a wef ul $ystem to study lhe mechanisms which regulate NEP expression in proliCeraling glial cells, 
and may yield new insigh1s into lhc functional ~rtanee or NEP in pediatric gliomas. S.A.B. is a Bank of 
Amc:ril:a-Giannini Foundation fellow. 




