
PA,D,O Bill

BIBLID 0370-8179, 131 (2003) 1-2 p. 26-30 UDC: 616.896.8-07:616.831 :2-073.43

BOlIYMETPI1JCKA AHAJII13A CI1BE MACE, EElIE MACE I1 ITPOCTOPA
UEPEEPOCITI1HAJIHE TEQHOCTI1 Y CXI130<DPEHI1JI1

Hal)a MAPI1li l
, Thomas KAMER2, Thomas SCHNEIDER AXMANN2, Indra DANI"',

MHpOCJIaBa JAlllOBI1li fAlllI1li l
, BJIaAHMHp P. I1AYHOBI1li l

, Peter FALKAI 2

1. I1HcTaTYT sa rrcnxnjarpnjy KJIaHl1'IKOr~eHTpa Cp6aje, Beorpan; 2. Klinik fur Psychiatrie und Psychotherapie,

University Saarlandes, Homburg; 3. Klinik fur Psychiatrie und Psychotherapie.

Friedrich-Wilhelms-University, Bonn

YBO,IJ,
TIo'leTKOM rrpOlllJIOr aexa, E. Kpaertcnnn je HarOBeCTI10 na
ce KOI-\ otionemrx 01-\ dementiae praecox (xacnnje: CX1130
¢peHl1ja) Mory O'leKI1BaTlf lllHpOKO pacrrpOCTpalheHa
onrrehen.a HepBHor rxasa KOpTeKGl (1). TOKOM nocnen
n.e TpIf neuennje, TeXHIfKe nnaycnnsauaje M03ra cy 06e3
6el-\Iflle onronapajyhe YClIOBe aa in vivo aHallIf3Y I-\lfCKpeT
HIfX MOP¢OllOIllKlfX a6HopMallHocTlf, rra je MeTOl-\aMa
aHaJII13e nojennna-rnnx perlfOHa If nojenaaa-mnx CTpyK
Typa (T3B. MeTOI-\ "perIfOHa 01-\ mrrepeca"- ROI), KOI-\ 060
lIeJIHX 01-\ CXIf30¢peHIfje yO'leHo rrpoIllIfpelhe KOMopHor
CIfCTeMa, a6HopM,llIHOCTIf perIfOHa nperpponrannor KOp
TeKGl, TeMrrOpaJIHHX cTpyKTypaxao HperlfoHa rrapIfJeTaJI
HOfpe)J(lha (2) .

TIoCJIel-\lbIfX ronnna, OClfM ROI xrerona, rrpo)"IaBaIbe je
CBe smue yCMepaBaHo na rnoriarnry rrp0I:\eHY TpH HHTpa
xpannjamra KOMrrapnvlaHa: OIBy xracy, 6eJIy Macy If rrpo
CTOp I:\epe6p0CI1HHallHe Te'IHOCTa (y l-\,lJbeM rexcry: GM,
WM 11 CSF) (3).

Y re cBpxe xopnnrhenn cy rrporpaMcKlf naxern ca MO
ryhnocnoaa ayToMaTcKe cen-renraunje BIfCOKOKBaJIHTeT
HIfX Tp0I-\IfMeH3HOHaJIHHX sarnrca 1-\06HjeHI1x TeXHIfKOM
MarHeTHo-pe30HaHTHor HMHlJIfHra (y l-\aJIveM TeKcTY MRI)
11 nan-a anannse rro npunrummra BOlJeJI-6a3IfpaHe BOlly

MeTplfje (4).
Ilocanaunsn pe3yJITaTH crynnja cxnaocppeunje xoje cy

yKlby'IIfBaJIeHcnHTaHIfKe CBIfX cTapocHIfx 1-\06H, pa3JIIf'IH
re nyxcnue rpajan.a 601leCTI-I, pa3JIWlIfTe l-\y)J(HHe H3JIara
n.a ncnxorpapxraujnaa, Betu-lHoM MyIllKor nona, noxaayjy
l-\ellHMH'IHY IfHKOH3I1CTeHTHOCT. Kaxo cy cTapelbe M03ra,
erpexrn XPOHIfI:\IfTeTa 601leCTI-I, e¢eKTH Mel-\IfKaI:\Ifje If caxr

non diaxropn KOjIf yTWly na HaJIa3 (5-7), y onarinpy Y30P
xa noceriny na)J(lbY CMO nOCBeTl1l1H KOHTpOllH OrpaHlf'le
n,a xoja npOlfCTl1'ly 01-\ HaBel-\eHHX rrapaMeTapa. [(Hlb OBe
crymrje je 6110 na ce yTBpp,e npOMeHe BOllyMeHa GM, WM
H CSF xapaxrepacrnuue sa CXH30¢peHIfjyncmrrmsan.exr
Y30pKa MlIap,e arryrrrrre nonynaunje yjerma-rene nornre p,H
crpnoyinrje.

METO,IJ,
Y30PaK - 3a ncrpeoe CTYlIl1je onaopano je 64 IfCI1HTaHHKa
cTapHx 18-31 g. (npocex crapocTIf 25.5 g., SD=3.8 g.) H3
Betle rpyrre yKn,y'leHe y rrpojeKaT "MRI Family Study"
(HoCHJIaI:\ rrpojel<Ta: TI. CPaJIK,m).

Pnq je apux6nneH 3n wIThlMay 12.6.2002.
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KapaKTepHCTHKe rpyrre nare cy na rarienn 1. Eonccmr
I:\H (M=181 )1:(=13) cy nnj.u-nocrmconann HHcTpyMelIToM
SCID I H II (8) pana nornphnnan.a DSM IV nnjaruo:«:
cXI130¢peHHje IfllH cXH30a¢eKTHBHOf nopcr-rehaja (rro-re

TaK 6oJIecnr: 23.2 ± 4.6 r., rpajan.e: 3.3 ± 2.8 1'.). Cnu cy
pannje Hml aKTyenHo neuenn HeypollenTTflJ,HMa. TOKo1\!
HCrrHTHBaIba 6111111 cy BetlHHOM y pexnrcnjn (PANSS = 20.2
±18.9 (9»). KOHTpOllHy rpyrry 'lIfH11110 je 33 (M= 19/3= 14)
ncrnrrannxa, ycarnanrenux rrpeMa rOlJ,IIlIaMa, nOIlY H er
Hlf'IKOj nplIrrap,HocTH ca 601leCHHI:\HMa II onaopaunx Mel)y
npHrrap,HHI:\IIMa KlIIIHH'IKOr nepcowllIa. CBlIM HcnIITaHIJ
I:\I1Ma je yrnpljeua xeMHccPepwlHa noxmnanuja (10) H HH
reanremmja (II). Kprrrepnjyxnr IICKII,y'lIfBalba: Heypollo
mxe rionecrn, 60JIeCTII 3aBIICHOCTII, IIOBpep,e M03ra ca ry
6IITKOM CBeCTH P,}')KHM on 3 MHH. I1C!1l-rTlIB<1lbe je BpmeHo
na ncnxajarpnjcxnxr KnlIHIIKaMa - Heinrich Heine Uni
versity, Duesseldorf, H Friedrich-Wilhelms- University
Bonn, aa OCHOBy KOHceKyTHBHHx npl1jeMa TOKOM nq1l10
na 1995-2001, ca ozrotipen.eu ETJI'IKHX KOMllTeTa 06<1
YHlIBep3TeTa H rrOTrrl1GlHHM rrpIlCT,maKOM cy6jeKaTa aa

y-remhe y CTyp,HjH.
Crynuja je pahena TOKOM 2001-02, YLaboratory for the

Brain Research, TICH)CHjaTpHjcKa KlIllHHIGl y 1301-ry, Hcr-i.ur
xa, cpep,CTBHMa H3 "Balkan-Initiative der Berlin-Brander
burg Wissensehaft - Fellowship".

MRI CHHMalbe - CHHMalbe je 06aBJI,eHO ua msa cxeuepa:
I. Siemens Magnetom lSI (Dusseldorf): Tl , opae exo

CeKBeHI:\e, pcncriuurja 40 MC, 5!>I/e exo, epmHl-yrao
40 creueuu, yKyrrHo 128 KOHeeKYTlfBHllX npeccKa IlC

6lbHHe 1.17MM ea 256x256 TIIIKCen-a rro npeeeKY.
2. Phylips Gyroscan 1.51' (Bonn), Tl, Typ60 exo cc

KBeHI:\e, penernunja 12 Me, 4 M/e exo, c!mlm-yrao 20
crerreurt, yKyIlHO 160 npeceKa l mm lre6IhHHe,
256x256 muccen-a no rrpeCeKj'.

Oopana MRI eHHMaKa - Y TOKy oopane 3,UlIIGl, ](OPH

nrherre cy ncjxpopsraacc TpH nporpaMcKa n.uceru: Analyze
(Mayo Clinic, www.mayo.edu/birISoftware/Analyze),
SI'M99 (Welleome Department of Cognitive Neurology,
www.fil.ion.ud.ac.uk/spm) H Matlab (www.mat
hworks.eom/matlabcentrall). CBH aarnrcu ey cncncnu rru
ueperipyxr, jep npojexuuja Hll)J(IlX MO>Kl!'lHlfX nenona MO
)J(e p,aee HHTeprrOHHjXl y ClIrHalle ca cynpaTellTOpllj'lJ1HIlX
JIOKamUeTa, rra ee OrpaHII'IaB,UbeM Ha llepe6py.\f yj\l,llhyje
IvlOryhHocT rpewKe (12)



cpnCKV1 APXV1B 3A l...(EJlOKVnHO JlEKAPCTBO

KOHTpOIIHa rpyrra CXYl30cjJpe HlI jCl P

Controls Schizophrenia

[oAHHe cTapocTH 24,5 ± 3,5 26,6 ± 3,R 0.02

Age

TIolIHaAHCTPH6Yl\Hja (MyIllKapl\H/)KeHe) 19/ 14 18/13 0.97

Sex (male female)

BHCHHa (ern) 175.3 ± 6,4 177.4 ± 10,6 OA5

Height (ern)

IHTeIIHreHl\Hja (MWB-cKCllIa) 31.0 ± 2.5 28.9 ± 3.5 0.05

Inteligence (MWB- scale)
I

MeCTO MRI canxran.a (Dusseldorf / Bonn) 10 /23 23/ R 0.00

MRI location (Dusseldorf! Bonn)

Ta6ena 1. Onurre KapaKTepHCTHKe HcnHTaHHKa

Table 1. General characteristics of subject group

AHlIJIHse: 1. I'Ipnrtpexra CHHMaKa sa aHalUl3Y (yjenna-ia

aan.e opnjenrannje sarnrca H xopexunje pa3IIHKa ycnen
pa3JIWIHTHX nonoacaja rnane rrpH cxemrpan.y): Omnrjon
"oblique display fly" CBaKH CHHMaK rrOCTaBIbeH napanena
HO ca JIHHHjOM xoja crraja npeAH,y H 3a)]JbY KOMHCypy
(AC-PC IIHHHja). HaKOH Tora, H3BpweHa je: 2. CTaHP;ap
nnsanaja na p;HMeH3Hje BOKCeJIa 1,1,1 MM, ca peaonyuajosr
3,UIHca on 8-6HTa, npeKo onepaunje "MaTpHKc". 3. Ce
JIeK,-\I1ja nonpynja I1CTII1TI1BaIba. OvIBwlaBalbe uepecpyxa
je I13BpWeHona 10 cny-rajno onadpaanx 3anI1Ca: rpaHI1'-\a
sa onsajan,e on M03p;aHor cTa6IIa je 6I1JIa JII1HHja xoja cna
ja ueperipanae nerrynxyne ca BpXOM Me3eHIJ,e<palIwIHor
TeKTyMa, a nepeoerrysr je onnojesr rrpHpop;HOM rpaHHIJ,OM
H3Hap; renropnjyxra IJ,epe6eJIJIH, nnycrpaunja 1.

Onaj rroCTyrraK je pal)eH rrapalIelIHo orr CTpaHe nna HC
Tpa>KHB,l'Ia (H.M., T.K.) H nornpheaa je Mel)yco6Ha
ycroralyenocr HaJIa3a on 0.89. Ha OCHOBy 10 3aIIHca KOH
cTpyHcaHa je ,-\epe6palIHa MaCKa, a 3aTHM je pap;H ayTo
MaTCKe CeJIeKIJ,Hje nepeopyxra OHa npojexrosana na CBHX
64 sarnrca nporpastosr SPM 99.

SPM 99 1. CerMeHTaIJ,Hja. AyToMaTcKH cy onnojenn H
YKJIOIheHH CBH CHrHaJIH KOjH npnnanajy KOWTaHOM TKHBy
(<pyHKIJ,Hja "scalp editing"). 2. HopMalIH3aIJ,Hja: npeocra
JII1 samrc aa CBHX 64 HcrrHTaHHKa je HeJIHHeapHoM TpaH
c<popMaIJ,HjoM anarrrrrpan y cTaHp;app;H30BaHH rrpocrop
SPM 99 OrrIJ,HjoM "HOpMaJIH3aIJ,Hja", na p;HMeH3Hje "bo
unding box-a": x) -78 no 78mm, y) -112 no 76mm H 3) -50
no 85mm, rrpeMa aTlIacy Talairach&Tournoux (13). 3.
Ilpojexunja nepeopanne MaCKe. Ha CKyrr CBHX aopxranu
30BaHHX sanrtca aYTOMaTCKH je npojexrosaaa nepeopanna
MaCKa notinjena HOpMaJIH3aIJ,HjoM necer oopahemrx aarnr
ca, H CBH 3arrI1CH CBep;eHH cy na uepeopysr. 4. Cer-sreura
rmja. Tpaucdiopscaunja aannca na WM, GM H CSF H3Bp
urena je npeKo SPM 99 <pyHKIJ,Hje xoja ce 6a3Hpa na
Bayesian anropHTMy, rra OCHOBy xora ce GI'IHIbaBajy npo-

6a6HJII1CTWIKe xrane rj.cxexre uepouaruohe HaJI,DKeIhCl 1\a
Tor KOMrrapTMaHa y naroj Ta'IIOl (14)

MaTJIa6: Ha OCHOBy oripaliernrx CHIIMaKa H BOKCeJI
craunapmraaunje nanpureue rrpeTxop;Ho, II:1p,l'IyHaT je BO
IIyMeH nojennna-nmx KorvrrrapTMaHa Tj. cyMa CBHX BOKCeJI
a CBpCTaHHX y jenan KOMtIapTMaH.

CTaTHCTWiKa o6pa,n;a - 3aBHCHe BapHja6JIe: IlOJlYMeH
uepeopyna, cnne, 6eJIe Mace xao H rrpOCTopaIJ,epe6pOCIIH

aanae Te'IHCTH cy napaxceae xao peJIaTHBHe y OP;HOCY ua
3arrpeMHHyM03ra. Tlpexo MYIITHnlIe aHaJII!3e KOBapHjaH
ce (MAHIJ,OBA), Kp03 <pHKCIfpaH <paKTOp: nnjaruosa, ys
xonapnjance: IJ,eHTap H rounue (6e3 Mel)yco6He KOpeJI,I
IJ,Hje), aHaJIH3HpaH je erpexar nnjaruose rra BOJlyMeH KOM
rrapTMaHa.

PE3YJITATJ1
KapaKTepHCTIfKe rpyrre npHKa3aHe cy y Ta6eml l. Mel)y
rpyrraMa nnje 6HJIO pa3JlHKe y IIOIIHOj )\HCrpI16Yl\HjH
(chi2= 0.00, p=0.97), IlHCHHH (F= 0.5R, p=0.45), xexruccbc

pnunoj P;OMHHal\HjH (chi2 = 0.08, p=O.78). 3a OHe CjhlKTO
pe sa xoje je yrnphena Mel)yrpyIIHa pa3JIHKa: uurcnnrcn
IJ,Hja, rornrne cTapocTH H JIOIG1IJ,Hja cnnr-tan.a, ncmrrau jt:
ediexar na T(aIbe CTaTHCTHqKe anannae. Ha aaurrcue lJapH
jatizre cy yrrrnane IIOKaqHja CHHM,Uba II rozume crapocrn
(HeraTHBHa KOpeJI<lIlV1ja ca GM 3anpeMIIHoM), na cy y 11,<1
IbHM anamraaxra KOHTpOIIHG1HH H xopurouauu HaBe!reHII
erpexrn.

Flpoce-ran M03uaHH BOJIyMeH (B~I) H3HOCHO je 1518
cm ' (100%) YrpyrrH 3p;paBHx OUHOCHO 1508 ern (100%,) Y
rpyrrH 060JIeJIHx. EOJIyMeH uepedpysra 3Up,lI3HX je OliO
1240.2cl11' , P;OK je KOU o6oJIeJII1x OH 3aY3HMao 1217.3 em
(81.7% rj, 80.7% EM). Ediexar nnjarnoae 'rj. aanaaceua pc
UYKl\Hja uepeopysra nuje HMaJIa mrno IlHCOKe CTaTHCTII'I
xe sna-rajnocrn (p=O.16). Crrna Maca je 3aY3IuvraJIa 675 ern
KOt:( 3p;paBJ1X H 636 cnr' KOP; o6OJleJIIIX (44.5 ')-b Tj. 42.2')-(,
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cpnCKV1 APXV1B 3A LJ,EJlOKVnHO JlEKAPCTBO

3arrpeMHHa KOMrrapTMaHa (cm') ± SD Pa3J1lIKa MANCOVA'

Complartment volume (crn') ± SD
Difference

KOMrrapTMaHH KOHTpOJIIla rpyrra Cxnaorppemrja Df F P

Compartmants
I

Ileperipyxr 1240,2±16.5 1217,3±15.7 - 2% 1,5 2.1 0.16
I

Cerebrum

C1IBa Maca (GM) 675,5±10.8 636,4±9.6 -6% 1,5 8.1 0.006**

Gray Matter (GM)

Bena Maca (WM) 384,1±6.9 372,5±4.5 - 3% 1,5 7.6 0.019

White Matter (WM)

Uepe6pOCm1IIaJlHa Te'lHOCT 176,1±2.3 203,6±4.1 + 14% 1,5 ]6.2 0.0002**

(CSF)

Cerebrospinal tluid (CSF)

Totieno 2. BonYMeTp~ia cnae Mace, Sene Mace ~ npocropo uepebpocru-xonue Te"HOCT~

Table 2. Volumetry of groy metter, white matler and cerebrospinal fluid

* ouorurse «opuroaoae Y OAHOCy Ha eq,eKTe nopowercpo: ueurop, cropocr (analysis corrected for the factors: center, age)
* * visoka statisticka znocoinosr, (high statisticalsignificance)

BM), ca ec!JeKToM rnrjarnose na HI1BOY BHCOKe CTaTHCTH'I
xe ana-rajnocrn (penyxunja KO,lJ, 060JleJlHX 6%, p=0.006).
Bena Maca je 6HJla 3% pe,lJ,yKoBaHa KO,lJ, 060JIeJIHX (sarrpe
MHHa 372.5, rj, 24.7% BM) YO,lJ,HOCy na KOHTpOJIHy rpyrry
(sanpexnnra 384,1, Tj. 25.3% BM), HHBO CTaTHCTH'IKe 3Ha
qajHOCTH p=O.O19. Ilosehan,e rrpocTopa nepeopocmraan
He Te'IHOCTH 0,lJ, 14% je BHCOKO CTaTHCTH'IKH sna-rajno
(p=0.0002), a 0,lJ,pa3aBa pa3JIHKy 3arrpeMHHa 0,lJ, 203,0 cnr'
(13.6% BM) KOP 060JIemIX y OpHOCY rra 176,lcm' (11.6%
BM) KOpKOHTpOJIHHX cyojexara.

,Q11CKYCYIJA
BOJIyMeTpHjcKa aHaJII13a OIBe Mace (GM), 6eJIe Mace
(WM) H rrpocTopa uepeopocnnnanne Te'IHOCTH (CSF) je
noxaaana na y CXH30¢peHHjH nocrojn CMalbeH BOJlyMeH
GM, noschau BOJIyMeH rrpocTopa CSF H HerrpoMelbeH BO
JlyMeHWM.

Pe3YJlTaTH OBe crynnje HHTeprrpenlpaHH cy na HHBOy
CTaTHCTWtKe anauajaocrn p<O.OI na 6H ce nocrnrna BH
COKa rroy3,1J,aHOCT H MHHHMH3HpaJlH e¢eKTH arperpaxara,
C ,lJ,pyre CTpaHe, y CTaTHCTH'IKe aua.nrse cy xao KOBapH
jance yKlby'lHBaHH CBH ¢aKTopH KOjH cy KOpeJIHpaJlH ca
3aBHCHHM BapHja6JlaMa 0,lJ, HI1BOa p<0.05. Ha onaj H<l'II1H,
06e36el)eHa je anexnartra KOHTpOJla 11 xopexunja KOpeJla
unje BapHja6JI!'I 11 OTKj']OI-beHa je MorYl\HOCT nojane na
ACHo-rr03I1THBHHX pesynrara.

06311pOM na KOHTpOJly cpaKTopa MepI1Kal\l1je, CTapeH,a
11 nona, OBa cryrtnja je yxaaana na yrnphene rrpOMeHe He
rrpol1cTwly 0,lJ, XPOHI1l\HTeTa 60JIeCTI1, erpexara nyror 113
rraran.a ncnxodiapxrannxra HJlH GIMOr CTapelha M03ra, seh
ua ce pal~H 0 npoxreuaua KapaKTepHCTWIHHM 3'160neCT y
u.enor najpannioj ¢a311, eBeHTyaJlHo 11 npexroprinnno.
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11aKo cy 60JIeCHI1l\H 61[;']11 113J1mKeHH ncnxocpapxramr
r-ra, rrpoce'lHa pYACHHa 60necnI yxuayje rIa ce par(lIJlO 0
xparxorpajnoj eKCrr03Hl\HjH H He M(»Ke ce O'leKHBaTH WI

611 OHa xrorna HMaTH 3Ha'IajHHx erpexara ua pc,ym'aTe
(113MeHa BOJIyMeHa 6a3aJlHHX ranr.mja je O'leKHBaHa npo

MeHa ycneA XpOHH'lHe HeypOJIerrTWIKe TeparrH)e, aJIH ce

OHaHaJla3H TeK HaKOH BI111IerO,lJ,HllIlber nanararr.a (15).
Mcra aHaJIH3a xojy je enpoBeo Wright (6), cyxrnpana je

pe3ynTaTe 6 cryrmja ca pa3J1H'IHTHM OrpaHI'l'leIbHMa H
yTBppHJIa cpeplbY Bpe,lJ,HOcT penyxuuje GM on 2-4'Xl, WM
0,lJ, 1-2%, a nouehan.e 3arrpeMHHe CSF op20-30%. CTYl(H
ja 60neCHI1Ka HaKOH rrpBe eII![301IC 60JICCrII ('LY>KHHa 60

neCTI1 2.3-3.3 r., rrpoce'IHa CTapoCT ncrtur.mruca 26 r.) 3H
rrypcKor ca cap. (16), YTBprrHJla je penyxnnjy GM KOJl 060-

Cn~Ka 1: OrpaHH"aBafhe peruouo OA HHTepeca - uepeopvx-



cpnCKlIl APXlIlB 3A L\EnOKynHO nEKAPCTBO

JIeJIHX OA 7-10%, OACyCTBO rrpoMeHa BOJIyMeHa WM H

rrpollIHpelbe CSF sa 7%. CJIWIHO n.oj, cTYAHja I'yp H cap.

(17) KOjOM je npahena rrpoMeHa GM KOA 60JIeCHJIKa rrpe

nanaran.a acyponerrrnunxra, noxaaana je peAYKI~Hjy OA

6% KOA MyrnKapaIJ,a H 2% KOA HcrrHTaHHIJ,a )KeHCKOr no

JIa 060JIeJIHX OACXH30cjJpeHHje,lllTO HaJIa)KeH nazse ucnn

THBaIbe ca rroce6HHM OCBpTOM na rrOJIHH MO)KAaHH AH

MopcjJH3aM.

Y CBaKOM cnysajy, MO)Ke ce 3aKJI'Y'IHTH na cy H<lJIa3H

OBe cTYAHje y camaCHOCTH ca BenHHoM perpepncanxx pe

3yJITaTa npyrnx aYTopa H na crora noysnano OCJIHKaBajy

MO)KAaHY narosroprponorujy CXH30cjJpeHHje.

TIoAaIJ,H H3 JIHTepaType KOjH ce ozuroce na OCTaJIe ncrr

xajarpujcxe nopesrehaje noxaayjy na ce Hrrp.y 6HrrOJIap

HOM nopexrehajy HaJIa3H casro rrpOlllHpelbe CSF (18), 6e3

rrpoMeHa y OCTaJIa ABa KOMrrapTMaHa. C Apyre crpane, KOA

AereHepaTHBHX 60JIeCTHCNS, Hrrp. AeMeHIJ,Hje Alzhaimer

rrma HJIH y cny-rajy aJIKOXOJIH3Ma (19) yO'IeHa je peAyKIJ,H

ja KaKO GM , TaKO H WM. OACyCTBO rrpoMeHa BOJIyMeHa

WM y CXH30cjJpeHYIjH O'J"HmeAHO YK'13yje na ce OHa He MO

ae CBpCTaTH y nereueparanne 60JIeCTH, neh rrpe na cy na

JIa3H Hallie, xao H HaBeAHHX CTYAHja, jour jenan apryMeHT

aeypopasnojne XHrrOTe3e HaCTaHKa 60JIecTYI.

PeAyKIJ,Hja CHBe Mace (najxapaxrepacrn-nmjn H,lJIa3 aa

CXH30cjJpeHHjy) je 3,mpaBO OApa3 rrpOlvIeHa HeypOrrHJIa, rj,
CHHanTH'J"KHX H AeHApHTCKHX CTpyKTypa, aJIHAO cana HH}e

rrOCTHrHYTKOHceH3yc OKO Tora na JIH peAYKIJ,Hja BOJIyMeHa

GM yxaayje na nonehan,e HJIH na CHH)Kelbe rycTHHe hernrja
y KOMrrapTMaHy (20). HaHMe, nocrojn MorynHocT na MalbH

BOJIyMeH 3Ha'lH nomrceuy ryCTHHy TeJIa HeypoHa (rrpH6JIH

»canajy ce y OACyCTBy pa3rpaHaTHx AeHApHTcKHX CTa6aJIa H

O'IeKHBaHor 6poja CJIHarrCH), ann H xroryhaocr na cy BOJIy

MeTpHjcKe npoxreae pe3yJITaT cmracen.a hennjcxe rycrnne

yoncre, Y TOM CMHCJIy IlOTpe6Ha je narsa eKCIIJIOpaIJ,Hja.

Me!)YTYIM, y 06a czry-iaja IlpoMeHe na HHBOy AeHApHTa

H cnaance Mory na H3a30BY anrepainrje npoIJ,eca oripane

nurpopxnumje rj, yTWly na rrpOIJ,ece npnjexra Apa)KH, ax

THBaIJ,Hje HeypoHa y OACyCTBy CTHMyJIyca lIJIH onnaran.a

nOBpaTKa y MHpOBaIbe HaKOH HHHIJ,HjaIJ,Hje aKTHBaI~Hje

HeypOHa. CBH OBH rrpOIJ,eCYI y 'lHjoj OCHOBH je penyxunja

HeypoIIIm'1 Tj. BOJIyMeH'1 CJ1Be Mace, Mory na 6YAY OCHOB'1

H'1CT'1HK'1 cjJeHOMeHOJIOrHje K'1paK"replICTH'IHe 3'1 CXlI30

cjJpeHHjy. ,IJ,a JIH je y OCHOBli penyxmrje CYIBe Mace JIe)KH

KOpTl'!KaJIHa AHcreHe3'1 y p'1HOM p'13BO}y, rrpOIJ,eCYI "rrpyH

HHHr"-'1 (opesnaau.a) xacnnje HJIII CrreIJ,HcjJWIHa AHH'1MH

xa xoja ce OAHOCH H'1 HeypOIlJI'1CTHIJ,HTeT, ocraje Ba)KHO

mrran,e xoje 3'1c'1A'1 rrpeBa3HJI'13H AOMeH '1KTye)IHe CTYAH

je.

OBO HCTp'1>KHB'1I-be 6H Tpe6'1JIo na npencraan,n rrpBH H

neortxonan KopaK xa yrnplnman.y rJI06,lJIHHX MOpcjJOJIO

llIKHX CrreIJ,HcjJHIJ,HOCTH y CXH30cjJpeHHjH (MapKHp<lI-be a6

HOpM'1JIHOCTH) H CJIy)KHne xao rrOJIa3Ha OCHOBa aa aH,lJIH

ae yCMepeHe xa ncnmnnarr.y npodnrna perHOHaJIHe AH

CTPH6YIJ,Hje BOJIyMeTplljCKHX rrpoMeHa GM H CSF. AHaJIH

3'1 npodinna AHCTPH6YllHje a6HopMalIHOCTH naje OCHOBy

aa pa3M<lTp'1lbe IbHXOBHX cjJyHKIJ,HOHaJIHHX KOpelI<1T<l, a

TliMe H A<lJbe rrpH61IH)KaBalbe KlIHHH'J"KOj AHlvIeH3HjH rrpo

6JIeMa.
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VOLUMETRIC ANALYSIS OF GRAY MATTER, WHITE MATTER AND CEREBROSPINAL FLUID IN
SCHIZOPHRENIA
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Schizophrenia is characterized by diffuse brain abnormali

ties, some of them involving volumes of three intracranial com

partments: gray matter (GM), white matter (WM) and cere

brospinal fluid (CSF). Novel methods, such as Statistical

Parametrical Mapping, provide an automated means of com

paring structural features across high quality MRI scans and

the measurement based on the principles of voxel based mor

phometry.

For the purposes of the present study, we selected sex bal
anced group of young adults with recent onset illness to

assess the effects of the illness on the volumes of compart

ments and also to minimize the effects of chronicity, medica

tion, sex and aging.

Sixty-four subjects were selected from a larger sample (inclu

sion criteria: age range 18-31). Thirty-one had DSM IV diag

nosis of schizophrenia or schizoaffective disorder, 33 were

controls. T1 weighted MRI images were acquired on two

scanners (1.5T both): c] fast gradient echo sequence, FLASH,

40msec repetition time, 5ms echo time, 40 degree flip angle

and b) turbo gradient echo, 12msec repetition time, 4msec

echo time, 20 degree flip angle, 1 excitation). The resulting

data set consisted of: a) 128 consecutive slices with 1.17mm

thickness and 256x256 pixels per slice and b) 160 consec

utive slices of 1mm thickness and 256x256 pixels per slice.

All 64 images were processed by ANALZYE, and normal

ized and segmented by SPM99. Following the automatic

segmentation of the images into the three intracranial com-

30

partments, volumetry was performed based on the principles

of voxel analysis. Results were expressed relotive to whole

brain volume, and MANOVA analyses were performed to

correct the confounding effects of MRI acquisition center dif

ferences and age difference between diagnostic groups.

Young adults with recent onset schizophrenia had 6% reduc

tion in GM volume and 14% increase in the volume of CSF,

after all confounders were included into analyses (MANCO

VA: p=0.006 and 0.0002, respectively). No significant
changes in WM volume were evident.

In comparison to a few similar studies published recently, all

results yielded similar scores regarding effects of recent onset

illness and young adult population, thus confirming the relia

bility of the procedure.

In conclusion, global neuropil reduction was discussed as a

consequence of the cortical neurodevelopmental disgenesis.

It was suggested thot neuropil reduction i.e. synaptic and

dendritic changes were to induce functional abnormalities

and the expression of schizophrenia.

Key words: schizophrenia, magnetic resonance imaging,

gray matter, white matter, cerebrospinal fluid
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