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Awmmunonn Oeta-nporenH;q (AIl40) e mentua co
HHUCKa MOJICKyJlapHa TE&KHHA TMPOM3BEICH HU3 KH-
BOTOT BO TEKOT Ha HOPMAIHHOT MeTaboi3aM Ha
KJIeTKaTa U HEBPOTeHepaTUBHUTE OoJecTH. 3apaan
CBOUTE HEBPOTPOOUYHH U HEBPOTOKCUYHH eeK-
TH, CerairHaTa CTyaMja Oellle CIpoBe/IeHa 3a Ja T
MpoIleHN HUBoata Ha cepyM Ha AIT40 kaj 3mpaBute
Cy0jeKkTH, Jernara co ayTh3aM W TalHueHTUTE CO
AnnxajmepoBa 6onect. Cepymor AIl40 Gere me-
pEH CcO aHaiM3a Ha EH3MMO-TIOBP3aH HMYHOCOP-
oent (EJIMCA). AIT40 e 3HAYUTEIHO MOBUCOK Kaj
HOPMAJTHHTE JIela CIIOPEIEHH CO HOPMAaITHUTE TI0C-
TapH KOHTPOJHH JIMIA, Kaj HOPMAJTHUTE Jela CIo-
pelleHn co Jerara co ayTu3aM M Kaj Jernara co
ayTH3aM CIIOpPElIEeHH CO MAaIlMEHTHTE cO AJIXaj-
MepoBa Oojiect (p BpeAHOCTa Oele momMajga Oj
0.05 3a cute rpynu). OBOj Haoj cyrepupa Hama-
nyBame Ha cepymor AII40 Bo omHOC Ha BO3pacrta
Kaj HOpMAITHOTO cTapeerme, KaKo U Kaj ayTH3MOT U
AnnxajMepoBata 6osect. OBOj maJi MoXKeOu pe3yi-
THpa o aOHOpMajHaTa 00pabOoTKa Ha MPETXOIHH-
KOT Ha amuiion] oera-niporenHot (AIIIT) Bo Tekor
HA HOPMAITHOTO CTapeeke U OOJNECTHTE MOBpP3aHU
CO BO3pacTa Kako INTO Ce ayTH3MOT Kaj aenara u
AnnxajMepoBaTa 00JIECT Kaj mocTapute. MOKHOTO
o0jacHyBam€ 3a OBOj MaJ MOXKE J1a TH BKJIYYH 3r0-
nemenute naTepakunu Ha All40 Bo ogHOC Ha BO3-
pacra Kaj UTOCKEIETHUTE MIPOTEHHU 32 TallOKCH e
BO MO30YHOTO TKHBO, 3r0JIEMEHATa CEpHH MpOTeasa
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Abstract

Amyloid beta-protein; 49 (AP40) is a low molecu-
lar weight peptide produced throughout life during
normal cell metabolism and neurodegenerative
diseases. Owing to its neurotrophic and neurotoxic
effects, the present study was conducted to evalu-
ate serum levels of AP40 in healthy subjects, au-
tistic children and Alzheimer’s disease patients.
Serum AP40 was measured by enzyme-linked im-
munosorbent assay (ELISA). AP40 was signifi-
cantly higher in normal children compared to nor-
mal older controls, in normal children compared to
autistic children, and in autistic children compared
to Alzheimer’s patients (p value was less than 0.05
for all groups). This finding suggests an age-re-
lated decline of serum AP40 in normal aging, as
well as in autism and Alzheimer’s disease. This
decline may result from abnormal processing of
amyloid beta-protein precursor (APP) during nor-
mal aging and age-related diseases such as autism
in children and Alzheimer’s disease in elderly.
Possible explanations for this decline may include
age-related increased interactions of AP40 with
cytoskeletal proteins for brain tissue deposition,
increased serine proteases for APP metabolism or
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3a AIIIl merabonu3aM WM XUIIEPUMYHOJIOIIKA Pe-
akuuja (antutena Ha All40) 3a oTcTpaHyBame Ha
uupkynupadkuotr All40. [la 3axmyuume, AI140 me-
TabojM3aM omnara Kaj HOPMaJHOTO CTapeckme, a
IITO Ce OJHECYBa JI0 HEropara yyora kaj Auixaj-
MepoBarta OOJIeCT OBOj MPOTEHH MOXKE HCTO Taka
nia OuJie MpHUIoHECYBauKU (HaKTOp Kaj ayTH3MOT.

Knyunu 3aboposu: Aymuzam, amunouo-éema npo-
meun Autism; Amyloid-beta protein, Anyxajmeposa
bonecm; cmapeerbe, HeBPONAMONO2Ujd

Boegeo

Axymynanuja Ha AIl40 ce japyBa BO MO3OKOT BO
TEKOT Ha HOPMAITHOTO CTapecmke HO HeropaTta Ko-
JUYUHA € 3rojeMeHa BO MO30KOT Ha TalMeHTHTE
co Amxajmepora 6onect (1). Bo ogHoc Ha M030-
koT, AII40 ce nokamu3upa HATBOP Ol MO3OKOT Ha
KOKHHTE (prOpo0IacTH U OMO-JIOIIKATE TEYHOCTH,
BKIy4yBajKkKi TO W KpBHUOT cepyMm. [loOpo e
no3Hato aeka AlT40 mokaxyBa U HEBPOTPODUUKH
W HEBPOTOKCHYKH e(peKTH (2-4), BKITy4yBajKu HEB-
POTECHCKO JleNlyBame Bp3 CTEOJIOTO HAa HEPBHHUTE
kierku (5). 3eMajku TM TIPEIBHI OBHE CBOjCTBA,
mpernoctaByBame neka All40 moxe ma wurpa
MATOreHEeTCKa YJIora Kaj ayTH3MOT.

AYTH3MOT € paHO HapyllyBame Ha IEHTPAIHUOT
HepBeH cucteM Bo pa3Boj (LIHC), manudectupajku
HEBPOJIOIIKK W OMXEBHOpaIHM omTeryBama. OBa
HapYyIIyBamke MPUYHHYBA TEIIKH JEePUIIMTH Ha TO-
BHUCOKHTE MEHTAIHH (DYHKIIMK KaKO IITO CE COIHU-
jajgHaTa MHTEPAaKIIMja, ja3uK, CO3HABAHE, KOMYHH-
Kaluja ¥ umaruHaiuja. OBa HapyllyBame T MOTo-
JyBa MWJIHOHM IIyI'e¢ IIHMPYM CBETOB, HO MHOTY
MaJIKy Cce 3Hae 3a eTHOJIOTHjaTa U MmaTtoreHe3ara Ha
HAPYIIYBamkeT0. AKTYEITHHTE TEOPUH TH BKIydy-
BaaT TEHETCKUTE (PaKTOpH, UMYHOJIOIIKUATE PaKTO-
pH, PaKTopuTe Ha CpeMHATa U APYTH HEUJCHTH-
¢uxyBanu ¢pakropu. Kaj ayruzmor Opry ce akymy-
JMpaaT ¥ MOAATOIM 3a MOIPIIKA Ha ,,aBTOUMYHO-
nomkara xumnore3a” (6-10). ABTOUMYHUTETOT Kaj
JeraTta co ayTH3aM € TpUKa)XxaH cO HEKOJIKY aBTO-
UMYHOJIOIIKA (PaKToOpu: crienn(pUIHA MO3OYHU aB-
TOQHTHUTEIIA, OIICTCHU JUMGPOLUTHU (PYHKIIMH, a0-
HOpMallHa IIMTOKHHCKA peryiaiuja, BUPyCcHa aco-
[Wjalnnja, MOBP3aHOCT Ha M3BECHU UMYHOT'CHETCKH
(dakTopu W pearupame Ha Tepanujata 3a UMyHO-
Jiolka Moayiaiuja (6-10).

hyperimmune reaction (antibodies to AP40) for
removal of circulating AP40. To conclude, the
AP40 metabolism declines with normal aging and
in addition to its role in Alzheimer’s disease this
protein might also be a contributing factor in au-

tism.

Key Words: Autism; Amyloid-beta protein, Alzhei-
mer’s disease; Aging, Neuropathology

Introduction

Accumulation of AP40 occurs in the brain during
normal aging but its amount is increased in the
brain of patients with Alzheimer’s disease (1). In
addition to brain, AP40 has been localized outside
the brain in skin fibroblasts and biological fluids,
including the blood serum. AP40 is well known to
exhibit both neurotrophic and neurotoxic effects
(2-4), including neurogenic action on neural stem
cells (5). Considering these properties, we hy-
pothesized that AP40 might play a pathogenic role
in autism.

Autism is an early-onset disorder of the developing
central nervous system (CNS), manifesting both
neurological and behavioral impairments. The dis-
order causes severe deficits of higher mental func-
tions such as social interaction, language, cogni-
tion, communication, and imagination. Autism is
the fastest-growing developmental disability today.
The disorder affects millions of people worldwide,
but very little is known about the etiology and
pathogenesis of the disorder. Current theories in-
clude genetic factors, immune factors, environ-
mental factors and yet other unidentified factors.
The evidence is rapidly accumulating to support
autism  (6-10).
Autoimmunity in autistic children is shown by

“autoimmune hypothesis” in
several autoimmune factors: brain-specific autoan-
tibodies, impaired lymphocyte functions, abnormal
cytokine regulation, viral association, linkage of
certain immunogenetic factors, and response to
immune modulation therapy (6-10).
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CeraniHata CTyAdja I'M OIMIIYBa PE3yITaTUTE O]
naboparopuckaTa aHanu3a Ha cepymotr AII40, koj
OTKpHBME JIeKa ce€ HamajyBa BO TEKOT Ha HOpMal-
HOTO CTapeeme, Kaj Jenara co ayTu3aM W MalueH-
tute co AnmxajmepoBa Ooxect. [IpenuMuHapHuTe
HAOJAM Ha OBaa CTyAMja Oca MPE3CHTUPAHHU HA JAPY-
ro mecto (11).

Yoeeuku cydjekmu u memoou

CryaujaTta BKIyud 53 HOpMaJHHU Jiena (Ha BO3pact
on 3-13 rogunn), 9 HOpManHu Bo3pacHu (25-40 ro-
nuHK), 9 HopMmanHu KoHTpoiHM jauna (50-80 roau-
HH), 53 nmemna co aytusam (4-12 roaunun) u 21 ma-
UEeHT co AunmnxajmepoBa Oosect (60-82 roguum).
Knnnuukara aujarHosa kaj ayTu3MoT Oelle Hampa-
BEHa BO OCHOBa cmopen crangapauute DSM-1V
KpUTepUYyMH Ha AMepHKaHCKaTa acolujanuja Ha
nenujatpu, Bammurron, JuCu. HeBponosute Ha-
npaBHja KIMHUYKA JUjarHo3a Ha AJIXajMepoBaTa
6onect (Ab) cnopen xputepuymute Ha NINCDS-
ADRDA, koja HCTO Taka BKJIyYH €JHO UCIIUTYBAakhE
Ha ,MUHHM-MEHTaJHAa COCTO0j0a“ M JBETOJMILICH
omarayky Tek Ha mporpecujata Ha 6onecra. IRB Ha
VHUBEP3UTETOT Ha ApxkaBaTa JyTa U YHUBEp3UTeE-
TOT Ha MHYHUIEH TO OlleHH]ja ¥ 0J00pHja IPOTOKO-
JOT Ha HAIIETO HCTPa)XyBame, KOe BKIYYH U KO-
pucTeme Ha MPUMEPONM Ha dYoBedka KpB (6-8).
Cure cybjexktn Oea Ha OCHOBHATa JMHH]ja Oe3 HUKA-
KOB TpE€TMaH CO IPCHUIICHUW MCIUKAMCHTH BO
BpeMe Ha coOMpameTo Ha KpBTa WiHM Oapem 2 He-
JeTH TIPETX0JHO o] TpeTMaHoT. CuTe mpuMeporu
Ha CepyM HpeTXojHO Oea coOpaHU Kako JieN Ha Te-
KOBHATa CTy/Hja 32 aBTOMMYHHUTETOT MPU HAPYIIY-
Bama Ha [[HC u ce uyBaa 3aMp3HaTH HA OKOJY -
200C.

OBa Mepeme Ha cepymoT AIT40 ce u3Bene rimaBHO
CropeJl aHalTu3aTa Ha €H3UMO-TOBP3aH UMYHOCOP-
Oenr (EJIUCA). Onpemara 3a ananuzara (Code No.
17713) xopuctejku eaHo aHTUTEN0 MPOTHB Allj)g
6eme xymeHa ox IBL Awmepuka, Oxnen Ha KMI
Diagonostics, Inc. (Munujanomuc, MH, CAJ]) u
ymaTcTBaTa Ha MPOM3BEIYBAYOT 3a MPOIEAypaTa Ha
aHanu3aTa ce cieaea 0e3 HUKAKBH MOAU(DHUKAINY.
ITpuMmepouuTe O HOPMAJIHUTE MCIUTAHULU H
namueHTuTe 0ea MCTOBPEMEHO aHAM3UpaHH. AHa-
JM3ara Ha mojaTtonute Oemie u3BeaeHa co Student-
OBHOT t-TECT 3a NPUMEPONHTE 0e3 JBOjHUK
KOPHUCTEjKH T0o cOPTBEPOT Statview 3a KOMITjyTepH-
Te MakunToul. [TogaTonuTe ce npe3eHTUpPaAHU KakKo
cpenHa BpeqHoCT = cranaapana rpemka (S.E.)

The present study describes results of laboratory
analysis of serum AP40, which was found to de-
cline during normal aging, autistic children and
Alzheimer’s patients. Preliminary findings of this

study were presented elsewhere (11).

Human Subjects and Methods

The study included 53 normal children (age 3-13
yrs), 9 normal adults (age 25-40 yrs), 9 normal
aged controls (age 50-80 yrs), 53 autistic children
(age 4-12 yrs) and 21 Alzheimer’s disease patients
(age 60-82 yrs). The clinical diagnosis of autism
was made essentially according to the standard
DSM-IV criteria of the American Association of
Psychiatrists, Washington, DC. Neurologists made
the clinical diagnosis of Alzheimer’s disease (AD)
according to the NINCDS-ADRDA criteria, which
also included a ‘Mini-Mental State’ examination
and a two-year downward course of the disease
progression. The IRB of Utah State University and
the University of Michigan reviewed and approved
our research protocol involving the use of human
blood samples (6-8). All subjects were at the base-
line without any treatment with prescription medi-
cations at the time of blood collection or at least
two weeks prior to it. All serum samples were pre-
viously collected as part of our ongoing study of
autoimmunity in CNS disorders and they were
stored frozen at about -200C.

This measurement of serum AP40 was performed
essentially according to enzyme-linked immu-
nosorbent assay (ELISA). The assay kits (Code No.
17713) employing an antibody against AP, 5 were
purchased from IBL America, a Division of KMI
Diagonostics, Inc. (Minneapolis, MN, USA) and
the manufacturer’s instructions of assay procedure
were followed without any modification. The
normal and patient samples
simultaneously. Data analysis was performed by

were analyzed
Student’s t test for non-paired samples by using the
Statview software for Macintosh computer. The
data are presented as the mean value + standard
error (S.E.).

HE®EKTOJIOIIKA TEOPHJA U ITIPAKTHUKA 2008, 1-2: 93-99

95



WORLD EXPERIENCE AND CURRENT EVENTS

Pe3ynmamu u ouckycuja

Hopmanuure nena umaa 3HaAYUTETHO MOBUCOKO HU-
B0 Ha AIl40 cmopeneHo cO HOPMAIHOTO CTapeckHhe
Ha uHauBuayute (Ciuka 1).
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Results and Discussion

Normal children had a significantly higher level of
AP40 compared to the normal aged individuals
(Figure 1).

Hopwamn siena (n=53)
Normal Children (n=53)

Hopmamia Bospact (n=9)
Normal Aged (n=9)

Hopwmann Bospacii (n=9)
Normal Adults (1=9)

Cy®jekt Bo ctyaujata (Subject in the Study)

Cnuxa 1. Juempubyyujama na cepymom AIl40 xaxo ¢ymkyuja na
HoOpManHomo cmapeerve. Jlesama 6epmuKaina KOIOHA 2u NPUKAIICYEA
nooamoyume 3a  HOpManHume Oeya, cpedHama KOAOHA 34
HOpMAIHUMe 603PACHU U O0eCHAmMA KOJIOHA 3d UHOUSOYume wimo
cmapeam. Apummemuukama cpeouna + S.E. e npukasicana 3a cexoja
epyna. Hopmannume deya umaa 3HAYumenHo NOBUCOKA 6PEOHOC
cnopedena co Hopmaanume unousuoyu wimo cmapeam (p=0.000).

Husoro na AII40 xaj HopManHUTE BO3pacHH Oemie
no0JIMCKY 10 HUBOTO Ha HOPMAIHHUTE Jiella HO TO-
BHCOKO OJI HOPMaJHOTO CTapeeme Ha Cy0jeKTHTe.
Jenara co ayTusaM 3aap)xaa 3HAUYMTEIHO TOHHUCKO
HuBo Ha AII40 og mHopmanuute nena (Cnuka 2).

-

Huso na cepym o AP40 (pg/mL)
Serum level of AP40 (pg/mL)

Figure 1. Distribution of serum AP40 as a function of normal aging.
The left hand vertical column shows data for normal children, middle
column for normal adults and the right hand column for aged
individuals. The arithmetic mean + S.E. is depicted for each group.
Normal children had a significantly higher value as compared to
normal aged individuals (p=0.000).

The level of AP40 in normal adults was closer to
the level in normal children but higher than the
normal aged subjects. Autistic children harbored a
significantly lower level of AP40 than the normal
children (Figure 2).

Hopvamn siena (n=53)
Normal Children (n=53)

Jlena co ayrisam (n=53)
Autistic Children (n=53)

Cy®jekr Bo cryaujata (Subject in the Study)

Cnuka 2. Huso na cepym na AIl40 kaj nopmannu deya u oeya co
aymuszam. Jlesama eepmuKkaina KOAOHA 2U NPUKAJICYEA NOOAMOYUmMe
3a Hopmainume Oeya a Oechama KOJIOHA 3a Oeyama cO Aymu3am.
Apummemuukama cpeduna + S.E. e npukadxcana 3a cexoja epyna.
Jeyama co aymuzam umaa 3Hauumenno nOHUCKA 8PeOHOCT Cnopedend
co nopmannume deya (p=0.034).

Figure 2. Serum level of AP40 in Normal Children and Autistic
Children. The left hand vertical column shows data for normal
children and the right hand column for autistic children. The
arithmetic mean + S.E. is depicted for each group. Autistic children

had a significantly lower value as compared to normal children
(p=0.034).
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Jenata co ayTu3zaM HWMaa 3HAYUTEIHO TTOBHCOKO
HuBO Ha AII40 on mamMeHTHTE cO AJIXajMepoBa
Oonect. Taka OTKpUBME Jlaka HUBOTO HA CEPYyMOT
ATI40 omara co crapeemeTo Kaj 3paBUTe UHINBH-
nyu. Hopmanuure nema nMaa HajBUCOKO HHMBO, HO
HUBOTO Oellle HaMaJICHO Kaj JelaTa CO ayTHu3am,
IITO Cyrepupalie 3a yjioraTa Ha 0OBOj HEBPOIIEIITH T
Kaj HeBpOIaTOJIOTHjaTa Ha ayTH3MOT.
Axymynanuja Ha AIT40 Bo MO30KOT ce jaByBa Mpu-
POIHO Kako (pyHKIIMja Ha HOPMAJHOTO CTapecHe,
MeryToa, HEroBOTO KOJHWYECTBO JAPAMATHYHO Ce
HamaJlyBa BO MO30KOT Kaj HallMEHTUTE co AJIxaj-
MepoBa Ooisect (1, 2). W mokpaj eKCTEH3UBHHTE
WCTHUTYBamWa, yJorara Ha MEeNTHIOT ¢¢ YIITE ocTa-
HyBa KOHTpOBEp3Ha Kaj AnixajMepoBarta OOJeCT.
He e mo3naTto manu Toj ¢ mpuurHa 3a 0ojiecTa WIn
€IHOCTaBHO € HyCHpou3Boj Ha Oonecra. Bo ogHOC
Ha M030KoT, ATT40 ce jaByBa IpHUPOJHO BO KPBHHU-
OT cepyM/IUta3ma, IiepeOpOCIMHAIHATa TEYHOCT,
KOKHHUTE (hHOpOOIACTH U IPYTH KISTKH Ha HUIA4X
(1-4). lpucycreoro Ha AIT40 BO OMoONOMIKKUTE TEU-
HOCTH Cyrepupaiie Jieka OBOj MENTHJI ce MPOU3-
Be/lyBa BO TEKOT Ha HOPMAJHHUOT MeTaboin3aM Ha
KJIeTKaTa HajBEpOjaTHO HUMajku  (PU3UOJIOIKA
¢ynkuja HU3 xkuBoTOT. HaBuctuna, AI140 ru mno-
Ka)XyBa JIBOJHHTE JICjCTBH]ja, T.€. HEBPOTPOPUUKHU-
OT e)eKT Ha MOHUCKH KOHIIEHTpAIMH (TIOMAJIKY O
5-10 micromolar) ¥ HEBPOTOKCHYKHOT eeKT Ha
MMOBUCOKH KOHIIEHTpanuu (rorojeMu of 15-20 mi-
cromolar) (1-5). Kon Toa, HUE MpeTXoaHO TOKa-
xaBMme neka All40 npeaussukyBa nponudepaimja
Ha rnepu(epHUTEe KPBHU MOHOHYKJICAPHH KIICTKH
(ITIKMHK) (¢ppakumja Ha Oenmu KpBHU KIIETKH KOH
CoApKaT TUMQOIUTA U MOHOIIUTH) Ha HOPMAJIHH-
Te yoBeuku cyOjext, Ho [IKMHK Ha nanuentute
co AnmxajMepoBa OosiecT He pearupaa Ha AlT40 Bo
¢yHkIoHanHata aHanusa (3). Opa Oeiie enuH-
CTBEHATa KapaKTEPUCTHKA IITO OM MOXKEJO MOTEH-
[UjaTHO J1a CE Pa3NINKyBa Mely HOPMAJHOTO cTape-
eme U AJxajMepoBaTa OoecT.

[Tonatamy, Hue uzBectusme aeka All40 npenusBu-
KyBa mponudepanyja Ha MO30YHHTE KIETKH BO
npuMapHuTe KyiTypu Ha xierkute (4). OBoj
edekT Oelle co JONOJIHYBamke Ha CyIcTaHiara P
BO KYJITYPUTE Ha MO30OYHHTE KJICTKH U TIOCpEyBa-
e Bua nporenHckata kunaza C (IIKL]), mareka Ha
KJICTOYHOTO CUTHAIHM3Upame (4).

Autistic children had a significantly higher level of
AP40 than the Alzheimer’s disease patients. Thus
we found that the serum level of AP40 decreased
with aging in healthy individuals. Normal children
had the highest level but the level was reduced in
autistic children, suggesting a role for this neu-
ropeptide in the neuropathology of autism.

The brain accumulation of AP40 occurs naturally
as a function of normal aging; however, its amount
is dramatically increased in the brain of patients
with Alzheimer’s disease (1, 2). In spite of exten-
sive investigations, the role of this peptide still re-
mains controversial in Alzheimer’s disease. It is
not known if it is the cause of the disease or simply
a by-product of the disease. In addition to brain,
AP40 occurs naturally in the blood serum/plasma,
cerebrospinal fluid, skin fibroblasts and other
mammalian cells (1-4). The presence of AP40 in
biological fluids suggested that this peptide is pro-
duced during normal cell metabolism presumably
having a physiological function throughout life.
Indeed, AP40 displays dual actions, i.e. a neuro-
trophic effect at lower concentrations (less than 5-
10 micromolar) and a neurotoxic effect at higher
concentrations (greater than 15-20 micromolar) (1-
5). To that end, we previously showed that AP40
induces proliferation of peripheral blood mononu-
clear cells (PBMNC) (a fraction of white blood
cells containing lymphocytes and monocytes) of
normal human subjects but the PBMNC of Alz-
heimer’s patients did not respond to AP40 in this
functional assay (3). This was a unique feature that
could potentially distinguish between normal aging
and Alzheimer’s disease.

Furthermore, we reported that AP40 induced pro-
liferation of brain cells in primary cell cultures (4).
This effect was reversed by the supplementation of
substance P in brain cell cultures and mediated via
protein kinase C (PKC) pathway of cell signaling

(4).
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Tue Haoau naeHTH(HUKYBaa e1eH KIeToYHa MPONn-
depanmja wm HeBpoTtopuuHO nejctBo 3a All40,
KOe HeoJlaMHa TOKaXka JieKa Cce MOBp3yBa CO HEB-
porenckuot edpekr Ha AI140 Ha cTe0oTO Ha HEPB-
HUTE KIeTKH (5).

Kaxko mro e OBJIC ONMUIIAaHO, HUEC OTKPUBMCE ITOHUC-
Ko o1 HopManHOTO HUBO Ha All40 kaj memara co
aytu3am. OBOj HaoJ MOXeE Jia YKa)ke Ha Heoc-
tatok Ha All40 kaj ayru3mor. Kako pesynrat Ha
TOa HHE MPETIOCTABUBME JIeKa ayTU3MOT MOXeE Jia
BKITy4dyBa nedekt wim Hegocratok Ha Al140 mera-
00JIN3MOT 3apajiil HErOBUTE HEBPOTPODHUUKHI H/HITH
HEBPOr'eHCKH akTHBHOCTH. OBOj HEJJOCTATOK BEPO-
jaTHO MOXe Ja pesynTtupa oj aedekTHara obpa-
00TKa Ha MPETXOAHUKOT Ha OeTa-aMHIION/I TPOTEH-
HoT (AIIIT) wim uMyHyIomKaTa peakinuja (aHTUTe-
na Ha AII40) 3a oTcTpanyBame Ha HUPKYITHPAUKH-
ot AII40 (1). Moxe na uma HapyuryBame Ha AIIIT
METa0OoNMM3MOT Ka] ayTUCTUYKOTO MO30YHO Hapy-
IIyBame, CIUYHO Ha, HO pasnuuHo on AIIIl mera-
0onu3MoT Kaj AulixajMepoBaTa OosiecT. AnTepHa-
TUBHO, ayTHU3MOT MOXE Jia MHBOJIBUpA pas3In4HU
nporenHcku nHTEepakimu Mery All40 u apyru kie-
TOYHHU MPOTEHHH OJI IIITO TOA TO MpaBH AJIxajMe-
poBarta Gosecr.

[NonaTamy, HUE OTKpUBME JieKa JIelaTa co ayTH3am
“Maa MmoBHUCOKO HUBO Ha AlI40 cmopenenu co ma-
nueHTHTe co AuxajMepoBa Oojiect. OBa € mpB
M3BEIITaj KOj ja MOKa)KyBa IJaBHATa pa3jinka Mery
OBHE JIB€ HEBPOJIOIIKK HapyllyBawa. [Ipen Hamm-
ot u3BemTaj, Al140 ce cMeraie Kako KapaKTepuc-
THYHA IpTa Ha AJxajMepoBara OosiecT. Meryroa,
CIIOPEEeHO CO MAalMEHTHTE CO AJlxajMepoBa 00-
JiecT, MOBUCOKOTO HUBO Ha AII40 kaj memarta co
ayTH3aM MOXKE Jia cyrepupa HOB MEXaHH3aM 3a He-
roBa JUCTPUOYIHja BO TEIOTO, MOCEOHO HEroBaTa
aKyMyJalHja U TalloXKeme BO MO30KOT. [IpupoaHo,
OBaa TeMa TH ONpaBIyBa MOHATAMOIIHHUTE HUCTpa-
KyBama 3a yJorata Ha 0eTa-aMHIION]] IPOTEHHOT
Kaj ayTU3MOT U AIxajMepoBara 00JecT.

These findings identified a cell proliferative or
neurotrophic action for AP40, which has recently
shown to be associated with the neurogenic effect
of AP40 on neural stem cells (5).

As described here, we found lower than normal
level of AP40 in autistic children. This finding
may point to a deficiency of AP40 in autism. Con-
sequently, we postulate that autism may involve a
defect or deficiency of AP40 metabolism because
of its neurotrophic and/or neurogenic activities.
This deficiency presumably may result from a de-
fective processing of beta-amyloid protein precur-
sor (APP) or immune response (antibodies to
AP40) for removal of circulating AP40 (1). There
might be a disturbance of the APP metabolism in
autistic brain disorder, similar to but different from
APP metabolism in Alzheimer’s disease. Alterna-
tively, autism may involve different protein inter-
actions between AP40 and other cellular proteins
than the Alzheimer’s disease does.

Furthermore, we found that autistic children had a
much higher level of AP40 as compared to Alz-
heimer’s disease patients. This is the first report to
show a major difference between these two neu-
rological disorders. Until our report, AP40 was
regarded as the hallmark feature of Alzheimer’s
disease only. However, relative to Alzheimer’s
patients, the higher levels of AP40 in autistic chil-
dren may suggest a novel mechanism of its distri-
bution in the body, in particular its accumulation
and deposition in the brain. Naturally, this topic
warrants further investigations on the role of beta-
amyloid protein in autism and Alzheimer’s dis-
ease.
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HCKYCTBA 1 HOBUHH O] CBETOT

400

Huso na cepym o AP40 (pg/mL)
Serum level of AP40 (pg/mL)

Jlena co ayrisam (n=53)
Autistic Children (n=53)

TMawwentn co Asmuxajveposa Gonect (n=21)
Alzheimer’s patient (n=21)

Cy®jekr Bo ctyaujata (Subject in the Study)

Cnuxa 3. Huso na cepym na AII140 kaj deya co aymuszam u nayuenmu
co Anyxajmeposa 6onecm. Jlegama 8epmuKkanna KOIOHA 2u NPUKAIICYEA
nooamoyume 3a oeya co aymusam, a 0eCHama KOIOHA 3d NAYUeHMU CO
Anyxajmeposa  6Gonecm. Apummemuykama cpeduna + S.E. e
npukaxcana 3a cexoja epyna. [eyama co aymuzam umaa 3Haqumensno
nosucoka 6pedHocm cnopedena co nayuenmu co Anyxajmeposa
bonecm (p=0.000).
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