NMATOPUSUONTOTUIA HEPBHOT
CUCTEMA

Mpo¢. ap 3opuua JosaHoBUh



CAAPHAJ NMPEAABAA

MwuwunhHa obo/bema

OwTehere nepudepHOr HeypoHa
Guillain-Barre-oB cuHapom
MwujacTeHunja rpasumc

Mopemehaju moxaaHOr KPBOTOKA

MynTunnaa ckneposa
Ob6osberba 6a3anHUX raHrnja
[MapKknHcoHOBa bonect

XunepKkuHesuje



HEPBHU CUCTEM

UEHTPA/THU HEPBHU
CUCTEM

NEPUPEPHUN HEPBHMU
CUCTEM

v

N “

Mo3aK: Benunku
MO3aK,
mehymosak,
cpearbu MO3aK,
MaJIM MO3aK,
npoAay»eHa
MO AWUHA

KnumeHa *12 napwu
MO AMHA KpaHUjaaHNX
HepaBsa

*31 nap
CNUHANIHNUX
HepaBa (cBu

N

BeretatuBHU
HepBHMU
cucrem

"\

S

MeLIoBUTH)

YIOTA: ynpaB/ba OpraHUu3ImMmom




LleHTpanHU HepBHU CUCTEM




Mopemehaju motopHe PyHKLUMje HEepPBHOT
cucrema



MoTtopHa ¢pyHKumja LUHC-a

MoTopHe pyHKLUNje HeEpPBHOI cUCTEMA:

* WM3Bohere BO/bHUX U pedNEeKCHUX MOKPETa

 OpaprkaBatbe paBHOTEXe Tesia n obesbehmBarbe cTabmuaHOCTU 33
n3soheme nokperta

 KoopauHauyuja KOHTpaKumje muwmha Koja obesehyje puHe un
rIaTKe NOKpeTe



3a nssohere Bo/bHUX NOKpeTa je notpebaH
UHTErpuTeT 1nHunje:

1. LleHTpanHu (roptbU) MOTOPHU HEYPOH - Tena y NPUMapHO]

MOTOPHOj Kopw (girus praecentralis, apea 4 no Brodman-y).

[NaBHY y/0ry y Bpweky MOTOPHE PyHKLUMje LeHTPaAHOr HEPBHOI CUMCTEMA:
MoTOpHa Kopa Be/IMKOr M03ra
basanHe raHrnuje
Manun mosak

2. MepudepHn (AoHU) MOTOPHU HEYPOH: TeNa y NpeaHbum POroBUma
KUYMEHE MOXKAMHE N MOTOPHUM jeapMMa KpaHMjaHUX HepaBa,
aKCOHM Hanase y cacTaBy MOTOPHUX HEpPABA eKCcTpemuTeTa 1 Tpyna u
MOTOPHUX KPaHMjaNHUX HEPABA

3. Muwuhu



MpuMmapHN MOTOPHU KOPTEKC Mpegrn poroBu KNUMeHe
(ueHTpanHu moTopHU HepB) MmoxKauHe (nepndepHn MOTOPHU HepB)

Senzitivni nerv

Motorni nerv

MiSsié Ki¢mena mozdina
-efektor

MOTOpPHM KpaHUjalHU HepPBMU:
n. oculomotorius (1)

n. trochlearis (V)

n. abducens (VI)
n
n

. accessorius (XI)
. hypoglossus (XIlI)
MewosnTn KpaHUjaiHN HepBMu:
n. trigeminus (V)
n. facialis (VII)
n. glossopharyngeus (IX)
n. vagus (X) 8



HEYPOMUWULLUUTKHA OBOJbEHA

e 060/merba muwnha

* Mopemehaju HeypomuwinhHe cnojHULe

* NMopemehaju nepndepHnx Hepasa



O6o/berba muwnha

* MuwunhHe atpoduje

* Metabonanuke mmonartuje

e 3anasbeHcKa o6o/berba muwnha (NOAMMNMO3NCTUC; A€PMATOMUNO3ZUTUC)
* MUOTOHMje

* [lepuoguyHe napanumse

10



MuwunhHe atpodmje

XpoHM4YHa o0bos/bera Koja ce oa/INKYjy nporpecmBHom cnabowhy um
aTpodmnjom Hekux rpyna muwimnha

* MuwunhHe gucrtpodumje (npumapHe mmonaruje):
npumapHo obosbera mmwmnha

* CeKyHpapHe muwmnhHe atpoduje: nocneanua owteherba (Man
obosbera) nepndepHoOr MOTOPHOT HEYPOHA

11



MULLUWURHE AUCTPODUIE

* [lpumapHa, HacnegHa obosberba muinha, Koja ce KapaKkTepuLly
nporpecnsHom cnabowhy n gereHepauymnjom ckenetHnx mmwinha
(Maga mory 3axBaTUTU U ApYyre opraHe).

* YrnaBHom cy 3axBaheHu npoKcumanHu muwmhu (KapandHu m
pameHu nojac)

12



Duchenne-oB 06nuK guctpoduje
(nceypoxuneptpodpunuHmn)

Hacnehusame: npeko X Xpomo3oma (xeHe npeHocuoum, gevaum obosbesajy)
PaHu noyeTtak (npse 3 roanHe XnBoTa)

zdrava nositeljica ~ zdrava djevojcica bolestan djeéak zdravi djecak

1/4 1/4 1/4 1/4 13



Duchenne-oB 06auK aucrpoduje
(nceyaoxuneprtpodpunuHn)

— Misi¢

Y3pOKOBaH HeAOCTAaTKOM NpoTenHa ANCTpodPuH:
(AnctpoduH: cybcapkonemanHu
NPOTEUH KOju je BE3aH TPAHCMEMOPaAHCKMM

Klupko misi¢nih
vlakana

Membrana misi¢nog vlakna
distrofin)

KOMM/IEKCOM 33 JAaMUHUH Y eKCTpaLLe/lylapHOM MpOoCTopy,
noBesyje UMTOCKeNeT N eKCTpaLeNy/epHu .-:-.-,...‘-I'--, 1--;.'-.-1‘.22::--
MaTpUKC 1 omoryhaBa KOHTPaKTUAHOCT

MULWKNHOT BNAKHa). %
Istrotin

 CumeTpunyHo 3axBaheHn muwnhm KapamyHor

N paMeHOor nojaca

* [lceypoxmnneptpoduja mmwmha

* Moe 3axBaTUTU cpue n pecnupaTopHe mmnwmnhe " ¢
* Becker-oBa gucrpodmumja: nakwm obank

Duchenne-ose aucrpoduje (cmarbeH AunctpoduH) || '} ;f \(i/



daumockanynapHa muwmhHa aucrpoduja

P ﬁ»‘"\

1Y
LR

HacnhehuBarbe: ayTo3oMHO

¢/

NOMUHAHTHO (Xpomo3om 4).

3axBaTa muwmnhe OKo o4mnjy n ycTa,
3aTMM pPaMeHa, HagNaKTULE, a HeKaa
n mmwmnhe Kykosa n abagomeHa.

==

15



Limb-Girdle (LGMD) aucrtpodmuja
-nojacHa mmwmnhHa gucrpodmja-

Hacnehunsame: ayTo3oMHO
NOMWHAHTHO UM PELECUBHO

Cnopo nporpecuBHa auctpoduja

Cnaboct muwnha pameHa u
KYKOBa.

16




OpodapuHreanHa gucrpodumja

Hacnehusare: ayTo30MHO
NOMMWHAHTHO (peTKo peuecnBHO) |

CnabocTt o4yHnx, mmwmnha
nmua u papuHKca.

17



MwuotoHu4yHa aucrpodumja
(Steinert-oBa 6onecr)

MuoToHumja: oTerkaHa 1 O4N0XKEHA penakcaumnja muwmnha nocne
CHa)He BOJ/bHEe KOHTpaKuuje.

HacnehuBarbe: JOMUHAHTHO UM PeLLecUBHO (No4Yntbe y
aJoNecLueHUUjn UIn Ko ogpacaunx).

MwuoToHuja (NpcTujy u jesnka)

Ounctpoduja (wake, nognaktuue, paumec mmonatmnka, nabynos
Bpar)

Ounctpoduje octanmx opraHa (aTpoduja Tectnca, atpoduja mosra,
KaTapakTa, GpOHTa/IHa asioneuuja).

18



* Obo/merba nepudpepHnX HepaBa



Mo xucronowkoj rpahu u
HauuHy nposohera aKUMOHUX NOTEHLMjaNna, HEpPBHA B/IaKHA ce aene:

MujenuHcKka nnm BnakHa
T™MnNa A.
LLIBaHOBe henunje

AMMjeNIMHCKA UAun BNaKHa
7 1nna U (Hemajy MnjenmHcku

omoTay Beh je HEKONMKO
_ FMX YTUCHYTO Y LLIBaHOBY
MujennHcKn omoTay: hennijy).
Nvnupam (Lepebposnan,
cyndaTtnam, xonecrepon) | >
70-80% f

Mpotennn: 20-30%.

20




NMepudepHa HepBHA BJIAKHA

* EnnHeypujym
* [lepunHeypujym
* EHOoOHeypUujym




Heyponartuje

Heyponartuje cy obos/berba nepmdepHOr HEPBHOT cMCTEMA OA
KOpPEeHOBa KUUMeHe MOXAUHe A0 c1060AHNX HEPBHMX 3aBpLUETAKa
nepndpepHNx Hepasa.

Zadnji rogovi

Senzorna ganglija

Periferni \
(mesSoviti) P T T

nerv

Bela masa
Prednji rogovi Siva masa

© Fleshandbones.com Davies et al: Human Physiology

22



[Mopena HeypomnaTuja

Nopena:
* HacnegHe
* CreyeHe

Nopena npema TOKy:

* AKyTHe (HeKonukKo AaHa Ao 6 Heaesba)
 CybakyTHe (6 Heges/ba Ao 6 meceumn)

e XpoHu4He (BMwWe oa 6 meceum)

Ha OCHOBY KNIMHMYKe C/IMKe HeyponaTuje ce aene Ha:
= MoTopHe

= (CeH30pHe

= CeH30MOTOpHe

= AyTOHOMHE HeyponaTuje

23



[Mopena HeyponaTtuja npema
PaCcnpPoOCTPatbEeHOCTU

MoHoHeyponaTtuje - cumnTomm n 3Haum owtehera pyHKUMje
jeaHor nepudepHor Hepsa (Hajuewhe nocnegmnua nospene NN

ycnen KomrnpecuBHor owteherwa nepndepHUX HepaBa y HUXOBUM
OU3MONOLWKNM KaHA/IMMA).

MonnHeyponaTtuje - nakwe nau Texxe saxsaheHu cesmn nepudepHmn
HEPBU CUMETPUYHE ANUCTPUbyLUje.

24



MoHOHeyponaTtuje

ETnonoruja:

* Jlauepaumja (TpaHceKUMja NAnN Npeceuatbe): ca AeNMMNYHUM
AN MOTNYHUM NPEKUAOM KOHTUHYUTETA

* WUctesamwe (TpaKumja) u KOHTYy3Mje: (KOHTUHYMUTET HEPBA OYYBaH)

* Komnpecuje n ncxemuje

* NrweKunoHe nospege

* EneKkTpuuHe, TEpMUYKE N 1 paaUujalMoHe nospesae



OwTtehere nepudpepHOr MOTOPHOT HEYPOHaA

Mapanusa n. radialisa

Pad Stopala

MNermaina desna nogo: Desna roga
Stopals u doez:fleksi ) Palo open

Mapanusa n. peroneusa

-NnpUMmepu-

a1 ooy
Wy of oroe bcs

NepudepHa napanms

oalas ok

a n. facialisa



CreneHu owTteherwa nepudepHor HepBa

Heyponpakcuja (I cteneH): agenmmmnyHo (cermeHTHO) owteherwbe MUjenmnHcke
OBOjHMUE, Ca OMYBaHUM KOHTUHYUTETOM aKCcoHa. OnopasakK 3a 3 Ao 6 Heaesba.

AkcoHotme3a (ll, I, IV cTreneH)

Il cteneH: npekna KOHTUHYMTETA aKCOHA U MUjENMHCKOT OMOTada, npahexe
anctanHom Waller-oBom gereHepaumjom u pereHepauunjom. OuyBaH eHAOHEYPUjYM.
lll cteneH: owTehere eHAOHEYpUjyma. EnnHeypujym v nepmHeypujym cy ovyBaHM.
[Npouec pereHepaymnje HeKOMMAETaH.

IV cteneH: nepuHeypujym owteheH. EnnHeypunjym ouyBaH. PereHepaymnje Hema.

HeypoTtmesa (V cteneH): noTNyHM NpeKkna, KOHTUHYMUTETa HepBa. N ennHeypujym
owTeheH.

Artery and vein

T =l 27

Endonourium

Pernnaeutium




CreneHu owteherwa nepudepHor HepsBa u
onopasak

28



TexxuHa owtehera HeypoHa

TeXnHa owTtehera HeYpPOHa 3aBUCK OA;:
1. 06nnKa, npupoae U 0ceT/bMBOCTU HEYPOHA

2. MecTa n1e3uje aKCoHa (NpoKCUMasiHe fie3unje akcoHa, Koje cy bamke
henujckom Teny, Texe cy oa ANCTaNHUX)

3. nocTojarbe Konarepasa npe mecra nesmje
4. dpaKkTopa pacta uam HeypoTpodPuHa
5. apyrux pakrTopa (HNp. cTaktbe Maaux KPBHUX Cya0Ba)

Obnnuun gereHepaTtuBHUX nopemehaja:
 Waller-oBa pereHepaumja (aHTeporpagHa aereHepatmja)
* PeTporpaaHa gereHepauuja



Waller-oBa aereHepauuja nepndpepHor HeypoHa

5—-30 MUH HaKoH owTehewa ANUCTaNHU U
NPOKCUMANTHU AE0 NpecevyeHor HePBHOT

———— So—— ~~__  BJIaKHa NoAneXy aKyTHOj AereHepaumjm
LI B N "~ aKcoHa ycneg noseharba MHTpaLLenynapHor
:"T"‘*&}? 5_—"""14 Kaauujyma, KOju aKTUBUPaAjy Kanuunjym saBucHe
o 48“1» ™S, npoTtease, KannamHe. Cnopa akCOHaNHa
- peTpaKkuMja - aKCOHCKK bynbyc.
e — 21% * Cnepehux 24-48 caTtu je nepuoa penatneHe
-~ £ NaTeHue

—~——

Z
st
- j"‘/'-.—' 4 ™
L e\ ~ e g .
< W,
he . gy N
ASTROCYTES

HakoH 72: pe3nHTerpauuja akconsasmaTckor
MUKPOTYDOya n HeypodunameHaTa gMCcTaaHor
aena.

MujennHcKn omoTau ce ge3nHTerpuLLe y MacHe Kansbuue (npomeHe ce jaB/bajy oa 8
no 35 naHa). MakpodarHe henuje oTknamajy aebpuc.
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PeTporpagHa aereHepauuja nepudepHor HepBa

[MaTonowWwkKe npomeHe Koje ce aorahajy y akCoHy NPOKCUMANHO O/
mecTta owTtehewa n henmjckom Teny HeypoHa .

[lpomeHe y aKCOHY: 0 npBor PaHBjepoBoOr
Cy*KeHa C/IMYHEe cy NpomMeHama y AUCTaIHOM
Aeny akCoHa.

Retrograde  Anterograde (Wallerian)
«— —>

1423 4 r
2o, .%r“; J

I

[MpomeHe y COMM HEYPOHaA: NOYNHY YHYTApP
48 catn og nospeae (makcmmym 15-20 paHa):
XpomaTtonmsa Hucnosux rpaHyna,
aesnHTterpaumja fonyn anaparta, Site of Degmmion o mye"n
Heypodunbpune HecTtajy, oToK hennjckor Tena Eccentric atotomy :
(akKymynaumja Boae), jeapo ce NocTaB/ba nucleus neraton of axon
nepndepHo, HeKaaa A01a3M A0 U3NaCKa Cmomatolysis

jeapa n3 henujckor tena.

31



PereHepauunja nepudepHor Hepsa

PereHepauuja je moryha ako je: jeapo y henmjckom teny HeowteheHo 1 ako cy

AEeN0BU NpecevyeHor HepBa Y KOHTAKTY.

Mounrbe 36 yacoBa HaKOH NoBpehuBara, PopMUpPa Ce KOHYC pacTa ca HPOojHMM

dunonogunjama (aKCOHCKM U3aaHLMK), Koje PYHKLMNOHMULLY KAao CEH30PU 33

neTekToBame npucyctea LLIBaHoBux henuja.

[TpOKCMMaANHM OKpajak HEPBHOT MPOHaNa3n eHAOHeypaaHU Tybyc

AMNCTaNHOr OKpajKa U ypacTa y era. PacT n enoHraumnja HepBHOr BNAKHaA

(6p3nHom oa 3.5—4 mm Ha aaH). OBaj npouec ce 3aBpLUaBa 3 mecela of nospee.

- MwujennHunsauuja Tpaje rogmHy AaHa.

- Y hennjckom Tteny ce onopassba Hnucnosa cyncraHua, lonyujes anapart, henuja
rybu soay, a jeapo 3ay3mma LeHTpasIHy No3uumjy.

- ®OYHKUMOHANHW ONOpaBaK HepBa je AyroTpajaH.

YKonuko He aohe Ao ycnelwHe pereHepaumje HEPBHUX BlakaHa, MOry Aa HacTaHy
le30praHM3oBaHe, TYMOPCKe mace casgaHe opf HeypuTta u LLiBaHoBux henuja
3apob/beHUX Y BE3UBHOM OXWU/bKY (HEYPUHOMM). 32



[ereHepauuja n pereHepauunja nepudepHor
HepBa

Site of injury

STEP1: STEP 3:

Axon sends buds into network of Schwann cells and
then starts growing along cord of Schwann cells.

Schwann cell

Macrophage

STEP 2:

_ STEP 4:
Schwann cells form cord, grow into cut, and uritg stumps. Axon continues to grow into distal stump 33
Macrophages engulf degenerated axon and myelin. and is enfolded by Schwann cells.

To Step 3



Cumntomu owteherwa nepudpepHoOor MOTOpHOT

HeypoHa

1. CermeHTHe Unn nepudepHe cnaboctmn ogpehene rpyne mmwmnha

2. Atpoduja namn xunorpodpuja mmwnha

3. MnwuhHM TOHYC je CHUXEeH MK yraweH (XMNoToHMja nan aToHuja)

4. PepneKcHa aKTUBHOCT - CMatbeHa (Maum yraweHa)

5. MaTonowkun pedpnekcu ce He NojaB/byjy

6. ®acumukynauyuje (cnoHTaHM Tp3aju muwnMhHMX cHonosa) u pubpunaumje
7. icnagun ceHsnbuaunterta (no tuny pacnogene nepmdbepHUX Kmseaua 1

CErMEHTHU UAU PaAUKYIAPHU UCnaan).

34



MonunHeyponaTuje-etnonoruja

1. Metabonnuke u eHaOKpuHe HeyponaTuje (anjaberecHa,
YPeMMjCKa, XxernaTu4yHa HeyponaTunja, HeypornaTnja Koa XmnoTmpeose,
XUNnepTnpeose, akpomeranmje)

2. HytputusHe (6epun-6epun HeyponaTuja, Koa aeduumjeHumje u
MHTOKCUKaLUnje BUTaMMHOM B6)

3. TOKCUUYHe HeyponaTuje (aNKoXxonHa HeyponaTuja)
4. AyToumyHcKe HeyponaTtuje (Guillain-Barre-oB cuHgpom)

5. UHdpeKkTnBHE HeyponaTtuje (HIV nupekumja, xepnec 3octep,
NnajMmcka bonect, audrtepuja, nenpa)

6. HeyponaTtuje yapy*KeHe ca BaCKyamTucuma, obo/bernma
BE3UBHOT TKMBA 1 FPAHY/IOMaTO3HUM 000/beHbUMaA.



Guillain-Barre-oB cuHapom

* AYyTOMMYHCKO 060/bere nepudepHux
HeypoHa

e lemunjennumnsmnpajyha
No/IMHeyponaTuja, Koja BMLLUE 3axBaTa
MOTOpPHE HEYpOHE

* MmnjennHCKM OMOTay CMUHANHUX U
KpaHWjaNHMX HepaBa je owTeheH Motor nerve endin
ANDY3HUM MHPAAMATOPHMM NPOLLECOM

* Y BehuHu cny4dajeBa nokpehe ra

BUPYCHa nHdekumnja(l-3 Hegesbe no

BUPYCHOj MHbEKUNjN)

Sensory
recepor
-

36



Etuonorunja Guillain-Barre-osor cuHApoma

UHdeKkuyumja

* Bupycu: Influenza, Coxaki, EBV, Herpes, HIV, Hepatitis, CMV
* bBakrtepuje: Campylobacter jejuni, Mycoplasma, E. coli

* Mapasutu: Plazmodium malarije, Toxoplasma

Apyru y3pouu: MMyHU3aLMja, HEKN IEKOBU U TOKCUHU, TPYyAHONQ,
onepauuje, TpaHcnaTaLmMja KOCTHE CPXU, CUCTEMCKA 000/berba

BE3UBHOI TKMBA, capKonaosa, X0OA4KMHOB TMMGOM,
XxunepTupeonamnsam, Uta.
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MaToreHesa Guillain-Barre-oBor cuHApOMa
MonekynapHa mumukpmja

< MACROPHAGE "
c_,O ACTIVATING
(> TUMOR FACTOR _/
\)QQ NECROSIS
,‘/6 FACTOR W
MAJOR HISTO-
COMPATIBILITY
(=) ANTIGEN COMPLEX GAMMA
INTERFERON
Hann l‘,"
T . ANTIGEN Sui]|
—( PRESENTING
rigger (+) CELL Zatllifh)

(+)

COMPLEMENT
ACTIVATION
DESTRUCTION

MYELIN
STRIPPING



MatoreHe3a Guillain-Barre-osor cmHapoma

[ecTtpyKumja ce Hajuewhe jaB/ba namehy PaHBUjepoBUX CyXKema

OnopasaK je moryh ako henunjcko teno (coma) Huje owteheHo
AKo je henunjcko teno (coma) owteheHo = TpajHo owTehene

2} 4 ,\"‘ .
{13 '\

»
Myelin sheath £ { |
\\ ™\

\ ’\_-‘ Damageto
A %7 =\  myelin sheath
) WL (demyelination)

Nerve axon
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CnuHanHa muwuhHa atpoduja (CMA)

CMA npepactaB/ba Apyro Hajuewhe ayTo30MHO-peLLeCUBHO
obosberbe (HakoH unctnyHe prnbpose)

Hajuewhu obank CMA y3poKoBaH je myTauujom reHa SMIN1 (engl.
Survival motor neuron 1) Ha 5. xpomo3omy (Hajuewhe
XOMO3UroTHa aeneumnja SMN1 Ha 5913 xpomo3omy)

[lona3u no nponagarba 0-MOTOPHUX HEYPOHA Y nNpeaHnm
POroBMMa KUYMeEHe MOXANHE, LUTO Hajnpe y3poKyje cnabocr
Mmnwnha, a noTom u tbmxosy aTpodujy

ATpodunja NpoKCUMaNHNX BO/bHUX MULLMha n3paXKeHuja je Koa
NOHUNX HEFO TOPHUX EKCTPEMUTETA, A0K MULIKMhK O4YMnjy 1 Mnua
HMKazda HUcy 3axBaheHun 6onewhy

Kako 6onect Hanpeayje, cnaboct n atpoduja mmwmnha 3axsaTajy u
anctanHe sosbHe muwmnhe, oa 6 Ha Kpajy 6o 3axBaheH ueo Tpyn
40



ETnonartoreHesa CMA

Mutation in
the SMN1 gene

Loss of motor neurons
in the anterior horns
of the spinal cord
prevents signalling

Deficiency in between the brain
the SMN protein and skeletal muscles
leads to splicing
defects in motor neurons Progressive muscle

weakness and atrophy

41



O6anum CMA

CMA tun | (akyTHa geumnja CMA) je HajTexkn obank CMA.
CumnTOMM Ce jaB/bajy Y NPBUX LLECT Meceun XMBOTa
HoBopoheHyeTa. O4yeKkmnBaHa Ay*KUHaA KMBOTA KoAa Hajseher 6poja
aeue je 2 rogunHe.

CMA 1un Il (xpoHnyHa aevnja CMA) je nakwum obnuk 6onectw.
CnmnTomu ce jaBsbajy namehy 6. n 18. meceua XnBoTa
HoBopoheHueTa. BehuHa goxunsm 20. roguHy.

CMA tun lll, jyBeHUNHM 06UK.
CMA 1tun IV, agyntHu 06numK (Hajbnaxku obnumk).



AmMunoTtpodun4yHa natepanHa cCKneposa

[MporpecnuBHO HeypoaereHepaTUBHO
obosberbe (nperkmBr/baBambe 2-4 rognHa).
[ereHepaumja nepndepHOr MOTOPHOT

HeypOHa y KMLIMeHOj N\O)-K|£|||/IHI/I n Amyotrophic Lateral Sclerosis (ALS)
LUEeHTPa/IHOI MOTOPHOI HEYPOHA KOjM /\Q&QZ L Nerve Cell
rpagn nmpaMmnaHum nyT. ék

\'

JaBsba ce namehy 40 n 70 rogmnHa
60% cy mywKapuu j“ w \/< ,

1 Muscle

|- Affected
Nerve Cell

[MpBW 3HAK je acumeTpuyHa cnabocr,
atpoduja n pacumrynaymje mmwmha
eKCcTpemuTeTa, UK ce jaBsbajy bynbapHun |/
3Hauu (aucdaruja, aucapTpwmja). o ; ‘- ALS

—T— Wasted
Muscle

ETMonormja: Heno3Harta
1. DamununjapHu 061nK (MyTaymja reHa 3a
SOD1 Ha 21 xpomo3omy)

2. Cnopagn4Hm o6nmK (90%)
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NMatodusmnonornja HeypomuwmnhHe cnojHnuUe

44



MujacteHuja rpaBuc

MujacteHunja rpaBuc - XPOHUYHO ayTOMMYHCKO 000/beHe
HeypomunwmnhHe cnojHuue npaheHo cnabowhy u
3amopsbmsowhy ckeneTHnx mmwnha.
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O6nnumn mujacteHuje rpaBuC

1. OKynapHu 06auK (Noam3aum Kanaka 1 cnosballtbm 04HU MULLKhn)
NTO3a, BOC/IMKE

2. [eHepann3soBaHu 06KK (NpoKCUManHU mulnhn ekcTpemuTeTa,
eKCcTeH30pu BpaTa, mmwmnhu Tpyna, pecnmpatopHu muwimnhn)

3. bynbapHu 06aukK (IX, X, Xl n Xl KpaHnjanHu HepB) -
KapaKTepucTM4aH U3pas inLa, NpoMeHe riaca 1 rosopa, Tewkohe ca
ryTakbem

46



ETMonaTtoreHe3a mujacteHunje rpasuc

- B. Myasthenia Gravis — S

. e
leHcKa aucno3uumja (yapy»KeHocCT ca Voo W
DR3 1 DQw2 cybTnosmnma GHK) DQw2 S
BupycHe uHbeKumje: \ “l T
LLUTOMErasIoBUPYC U Xepnec : |
CMMMNEKC BUPYCH
. Sensitization
MexaHu3am: MoNeKynapHa b ACR s
MUMUKpPUja il
A ntibocy
[MaTonolKe npomeHe TMMYyCa = M
- b
(xunepnnasuja, TMMOM)-Kog, 75% e AT
obonenux 5 s ’(4
il N s

Myasthenia gravis




ETMonaTtoreHe3a mujacreHuje rpasuc

Mopemehaj je Ha NOCTCMHANTUYKOj membpaHu:
- CMatberbe bpoja 1 BeNnYMHe NOCTCMHANTUYKMX Habopa
- CMakberbe bpoja nAch peuenTtopa

MonuknoHcKa npoussoara aHTU-AchR aHTutena (1gG)

MexaHun3mu Kojuma IgG cmampyje 6poj nAch peuentopa:
- bIoOKMpatbem aKTUBHUX MmecTa Be3mBatba ACh Ha
PeLLenToOPCKOM KOMMJIEKCY

- NpOMeHOM meTabonunykor obpTta peuenTtopa, ybp3ambem
pa3rpagre

- DEeCTPYKLMjOM MNOCTCUHANTUYKMX Habopa
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ETMonatoreHe3a mujacteHuje rpaBuc

BLOCKING AUTO-ANTIBODIES (Myasthenia gravis)

Acetylcholine —e g ¢ 2

et b A

® L0, 0 0 o o—
.....

Auto-antibody
\ / to AChR
l Muscle cell >><
Muscle activation Muscle activation inhibited
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Lambert-Eaton-oB nceyaoMmujacTeHUYNHMU

CUHAPOM

Koa mukpouenynapHor
KapunHoma nayha: henuje
KapuMHOMaA eKCrpummnpajy Ha CBOjOj
NMOBPLUMHN HAaNOHCKM 3aBucHe Ca?*
KaHane KOoju MOry Aa NOKPeHy
ayTOMMYHe rnpouece

At Ha Ca?* kaHane (cmarbeHo
ocnobahare ACh ns
NPecUHanNTUYKOr 3aBpLUeTKa)

— C. Pseudomyasthenic Syndrome ——

’
o>
~_ 2
(]

.‘",
Sensitization
agamst Ca™ channels
of the tumeor cells

d:'(

e 1
Repetitive stimulation =g
= \\

\\~,

'; T A

—-

SN me
N . >
~

Lambert-Eaton
myasthenic syndrome 50




Mopemehaju HeypomuwnhHe TpaHcmuUucuje

— A. Disorders of Neuromuscular Transmission

Local

anesthetics
A, Botulinus toxin
'~‘~!‘\\l “i‘l\\‘l"l ‘,
LT,
it \‘\’ i \ Mg®’, hemicholine
\“ \\ . - »
Antibodies ~L \\ ‘m‘%h - W , Physostigmine

Curare




BacKynapHe 6onectn mosra
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Mo3ak

Maca 2-3% (yKynHe mace
OpraHmM3ma)

[MpoTOoK KpBU 20% MUHYTHOT
BOJIYMEHA Y MNPOBakby

MoTpowrsa O, 20% (yKkynHe
notpowrse O,)

MoTpowrba eHepruje 20% yKynHe (a
50% yKyrnHe NOTPOLLHE INTyKo3e)
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BACKYJIAPU3ALUIA MO3TA

1. A. carotis interna
(rpaHa a. carotis communis)

2. A. basilaris
(rpaHa a. vertebralis)

Willisov wectoyrao

(Ha 6a3u mo3za)

. cerebri ant.

. cerebri med.

. ophtalmica

. choroidea ant.

. communicans post.

Q0 O 0 O QD

a.a. cereberalles
a. cerebri post.

aa. cerebri ant. (aa. communicans ant.)

aa. carotis int.
aa. cerebri post. (aa. communicans post.)
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Willisov wecTtoyrao




Knacudukauymja nopemehaja moxxpgaHor
KPBOTOKA

1. Ucxemmja (80% LIBU)
Tpombo3a
Emb6onnja

2. Xemoparuja (20% LIBW)
CybapaxHounpanHa
UHTpauepebpanHa
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dakTopu pu3ukKa 3a LIBU

 HemogundpukabunHu

Crapocrt
Mon
Paca

Hacnehe(Apolipoprotein E
(APOE) reH)

[MpeaxogHn UHCYANT

* MoaundpukabunHu

XunepTeH3uja
Xvnepannmgemuja
Onjabetec menntyc
[Mywere

Obosbera cpua

e AtpujanHa ¢ubpunaymja
* [Mopemehaju KOHTPaAKTUAHE
$yHKUuje cpua

Obosberba KapoTUAHUX apTepuja
XunepKoarybuaHocT
Nonuuntemmnja, aHemmja cprnacTux
henwnja
[0ja3HOCT/MHAKTUBUTET

Ankoxon
57

KoKkauH



KnnHuuka knacudpukaumja nopemehaja moxxgaHor
KPBOTOKa

1. AKYTHO, nponasHo apuwHo owrtehewe (TIA) (cumntomm 1
3HaUW y Tpajamy < 24 caTa)

2. TpajHo, pokanHo owiteherwe (anonnekcuja) (cmntomm u
3HaUW y Tpajawy > 24 caTa)
a) Thrombosis vasorum cerebri
6) Embolia vasorum cerebri
B) Haemorrhagia cerebri (nHTpauepebpasiHn xemaTom)

3. AKyTHO audys3Ho uepebpoBacKkynapHo owTteherwe
(xunepTeH3nBHa eHuedanonartmja)

4. XpoHnyHo andy3Ho uepebpoBackynapHo owrteherwe
(apTepmnocknepotuuHa gemeHumja)

5. KombuHauuje o



Ucxemuja

LilepebpanHe aptepunje 6noKmupaHe Tpombom nam apyrmm
CTPaHUM MmaTepunjanom

Y3poKyje ucxemujy (HeageksaTtHy nepdy3mnjy mosra)
Mporpeavpa y uH¢papkr (owtehere TKMBA)
Knacndukaumja:

— Embonuja

— Tpombo3a



Tpomb603a mos3ra

* Okny3uja nlassaHa uepebpanHnm Tpombom, a Tpomb ce cTBapa
NOCTENEHO Ha nNpeaxoaHMm obosberwsmma 1 owteherwbmma
(aTepockneposa) aptepuja n 4OBOAM A0 ONCTPYKLUMje

Ishemiéni mozdani
udar

Ugrusak krvi
zaustavlja protok krvi

u podrutje mozga 60



Emb6onuja

. _ Embonyc us KapotugHe aptepuje
= OKAy3unja y3pokoBaHa embos1iycom Koju ce

NyTeM KPBHUX CyA0Ba AJIOHOCU U3 APYIUX
AenoBa opraHM3ama

= Hajyewhe cy TpombMm

= [lopeKkno Tpomba:

- Cpue (aTpujanHa pmnbpunaymja,
Ba/IBy/lapHa 0b60/bera, AnnataumoHa
MMOKapanonatuja, bakTepmjcku
eHA0KapANTNC, MUKCOM)

- KapotuaHa n BeptebpanaH apTepwmja

= Jlokanmnszauwuja embonunje: cpeama
uepebpanHa apTepuja

= Pehe cy embonycu: Ba3ayx, TYMOPCKO
TKMBO, MACTMW.

= [Mlocneaunue: MHPAPKT Aena MO3ra Koju
cHAPNera TAl KDRHU CVVA

Thrombus lodges =\
ina cerebral artery
causing a stroke

Thrombus in

the carotid artery
breaks off and travels
to a cerebral artery
in the brain

The effects of a stroke

Inadequate blood flow
S causes an area of
rain damage

clot of material originating
elsewhere in the body travels to
and blocks an artery in the brain
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JTakyHapHU MHDAPKT

NHbapKT Mannx KpBHUX Cya0Ba
BennynHa nHpapKta oa HEKOANKO muammeTtapa 4o 1-2 um

Jlokanusauuja y Ay6oKMM, HEKOPTUKANHUM AEN0OBUMA MO3Ta
NN MOXKOaHor cTabna

Y3pouu: embonmnja, xunepTeHsunja, xematonowkn nopemehajn,
MaJia UHTpauepebpasHa KpBapeHa, Ba3ocnasam.

360r cBOje Be/IMYMHE U SIOKaUUje, NaKyHAPHU MHPAPKTU
0b6MYHO He M3a3mMBajy KOPTUKANHE AedULUTE Kao WTO je
adasuja unm anpakcuja.

4

[Mpoun3BoAe KlacMyHe Npeno3HaT/buBe ,JakyHapHe cuHapome’
Kao LITO CY YNCTA MOTOPHA XeMUNJIermja, YNCTa CeH30pHa
Xemunnaernja u amsapTpuja ca CMHAPOMOM HECHPETHUX PYKY.



MaTtodpusmonowkKe nocneamnue nopemehaja
LMPKynauuje y mosry

3aBuce oA,
1. BeanunHe yupkynauymja y mosry
2. BpemeHa

HopmanHa umpKynaymja y mosry:

= oKo 50ml/100gr/min (y 6enoj macn 20ml/100gr/min, ay
cusoj 80ml/100gr/min)

= 20-30ml/100gr/min: rybutak enekTpuyHe akTUBHOCTMU

= <10ml/100gr/min: cMpT HeypoHa
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AyToperynauuja KpsoToKa u nopemehaju Kopa
LIBU

OpaprkaBakbe KPOTOKA Yy MO3ry NyTem aytoperynauuje:
cpearu apTepujcku nputmncak namehy 60 n 150 mmHg.

Carebral blood fNow

Mean arterial pressure (mmityg) 65




[MaTodusnonoLwKke nocneguue ncxemumje mosra

LleHTpanHo jesrpo NeHymb6pa
30Ha Mpesep3nbuIHe 30Ha peBep3nbunHe ncxemmje
ncxemuje

Linpkynauunja 25-50% HopmanHe

HeKpo3a u cMpT HeypoHa Nopemehaj ayToperynauuje KpBOTOKa

BnabuaHoOCT HeypoHa 3aBUCK Of,
KPUTUYHOI BPeMEHa YCNOoCTaB/bakba
umMpkynaumje (2 po 4 cata?)

AnonTto3a HeypoOHa 66




MexaHnsmm Koju posoae ao owrteherwa u
CMPTU HEYPOHA Y Ucxemmju
W

f p\v

—Leukocyte

y
Release of //
mediators of <
inflammation
Axon
e Decreased eneragy
terminal \ production |
{
\ elease of Failure of ionic pumps;
glutamate and increased cellular
other exchotoxlns Na*, Cl-, and Ca2+
Na" ;
Kalnate Ca2+
receptor (
Na* s \ R
AMPA Ca2+ Generation of
s receptor Nucleus oxygen radicals

//”
— NMDA
recaptor  Na+
Ca2+ Stimulation of
phospholipases

Stimulation of
proteases

e ————

e Increased free
. > fatty acids Breakdown of
cytoskeleton
N\ and DNA
Neuron 5

Arachidonic acid




Xemoparuja

1. UHTpauepebpanHa
2. CybapaxHomnpganHa
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UHTpauepebpanHa xemoparuja

AKYTHO M CMNOHTAHO KpBapeme y

MO JAHO TKMBO, KOje MOXe NpoapeTn y AMMAONAHA aHFMONaTH]a

KOMOpe Mo3ra n cybapaxHonaHu npocTop.

ETmonoruja: it O

» apTepujcka xunepreH3suja (oko 70%) I e
(HenobapHa: nyTameH, NOHc, TaslaMyc, | '"“?%35 i o
uepebenym)

» amunoupHa aHruonatuja (nobapHa ULX ‘\\\ -

(B amunonann nentna (AB40) HacTaje uenatbem x; "ondmes” ..‘.

ammaongHor npeKkycopckor npotenHa (AMM) Bwny xv/‘\\J_ O

LDL recaptor
related
protein-1 &
across the
blood-brain
barrier and

CeKpeTa3om) ~
L@ N ¢

Apyrv yspouu: o
- BaCKy/napHe mandopmaumje

- aHTMKOArynaHTHa Tepanwuja

- Tpayma

- Tymopwu 6o

- amdoeTanmmuug voavaimiud

.

through
lymphatic
drainage



UHTpauepebpanHa xemoparuja

Nocnepguue:
= [pumapHe: nHTpauepebpasnHm xematom, nosehaHe
MHTPAKPaHWjaIHOT NPUTUCKA

= CeKyHAapHe: egem, KOMNpecuja MOXOaHOr TKMBA, UCXeMUja
(Ba3ocnasam OKOMHUX KPBHUX cyAoBa), MHbAamauumja.

— Neighboring rebleeding

Hematoma expansion
_ Wound healing signaling T cells, M1/M2 microglia, Neutrophils

Leese

ey advascul rleakage

‘5 - ﬂgM]unctlon disruption
’\ -
/s - 'é
‘ ﬂ-ﬂ

signaling increase
neuronal firing and
|\, excitoxicity

Vasogenic edema

Systemic Inflammation
leads to recruiting of more
immune cells from circulation

Inside-out breakdown of the BBB
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Epem mosra

1. UMTOTOKCMYHM epaem: nocneanua
nopemehaja ATI-3aBMUCHOT TpaHCNOpPTa
Na *u Ca’* wTo goBoAM A0 aKymynauuje
BOZE M OTOKa henunja: HeypoHa,
MUjanHnX n eHpoTenHnx henunja

2. BasoreHu egem: nocnegmnua
nosehaHe NponycT/bMBOCTM KPBHO-
MoOXaaHe bapujepe ycnen owtehera
eHaoTenHux henwuja. NMpoTtenHn n apyru
MaKpPOMOEeKYyInN n3nasey
eKCcTpaLuenynapHu NnpocTop u
nosehaBajy ekcTpauenyiapHy
3anpemMumnHy Te4YHOCTU.

_ Edematous
neuron

Edematous
capillary
» endothelial cell

cell




A) Lobar
Subcortical
Hemorrhage
(—=20-30%)

B) Putaminal
Hemorrhage
(—40-50%)

Jlokanusauyuja
MHTpauepebpanHe xemoparumje

C) Thalamic
Hemorrhage
(~20-30%)

D) Pontine
Hemorrhage
(—8%)

E) Cerebellar
Hemorrhage
(—8%)

'NSA

Qureshi Al, et al. N Engl J Med. 2001;344:1450-1460. 30
Teravama Y. et al. Stroke. 1997:28:1185-1188

Mayer SA, Rincon F. Lancet Neurol. 2005;4:662-672.
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KnnHuuKa npeseHtaumja nHtpauepebpante
Xemoparuje

NMopemehaju cBectu
My4HUHa 1 noBpahamwe
nasobosba

KoHByn3unje

doKanHU HeypoNoLKN AePUUNT
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doKanHu HeyponowkKu aedbmumnt

MyTameH: KOHTpanaTepasHa Xxemumnapesa, KOHTpanaTepasHu
rybuTtak ceH3nbmunnuteTa, XOMOHMMHA XeMMaHoNCcKja, nopemeha;j
KOHbyroBaHor norneaa, adasunja, HErneKT, anpakcuja

Tanamyc: KOHTpanaTepasHun rybutak ceH3anbunnTera,
KOHTpanaTepasiHa xemunapesa, nopemehaj KorbyroBaHor norneaa,
XOMOHMMHa XemnaHoncuja, mmo3sa, adpasmja, KoHdpy3uja

JlobapHa: KOHTpanaTepanHa xemmnapesa nan ryburtak
ceH3nbunuteta, nopemehaj KorbyroBaHor norneaa, XOMOHUMHA
XeMUaHoncuja, abynuja, adasunja, HErNEKT, anpaKkcKja

HyKneyc KaypaTyc: KOHTpasiaTepasiHa Xemmnapesa,
KOHTpanaTepasnHu nopemehaj KorbyrosaHor norneaa, KoHpysuja
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doKanHu HeyponowkKu aedbmumnt

Mo aaHo ctabno: KBagpunapesa, cnaboct paumjanHmx
mmnwnha, nopemehaj ceectn, nopemehaj KorbyroBaHor norieaa,
MMO3a, ayTOHOMHA HecTabuiHocT

Llepebenym: atakcmnja, nuctoctpaHa cnaboct paumjanHux
munwmnha, UCToCTpaHu rybutak ceHanbumnmnteta, nopemehaj
nornega, mmo3a, nopemehaj ceectu
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XemucdepHu LIBU

OwTehere pecHe
(HeAOMMHAHTHA)
xemucdepe mosra

JleBocTpaHa xemunneruja
[Y6uTaK ceH3nbunurera neso

[edeKkTn nese NonoBUHE BUAHOr
nosba

JleBoCTpaHa XOMOHMMHA
XemMmmaHoncumja

Mopemehaj KowyrosaHor norneaa
yneso (aesujaumja rnase n 6ynbyca
yaecHo, 6onecHUK rneaa y *apuwTe)

J1leBOCTpPaHM NPOCTOPHU HErNEKT
(3aHemapuBambe)

AHO30rHo3suja (oacycTBo cBeCTU 0
noctojehem MOTOPHOM, BU3YE/THOM
NN KOTHUTUBHOM AednunTy)

Av3apTtpuja

OwTehere nese
(AOMKWHaAHTHA)
xemucepe mosra

[lecHocTpaHa xemunaeruja
Adasuja
'ybuTaKk ceH3nbunurera aecHo

JleCHOCTpaHW NPOCTOPHU HerneKT
(3aHemapuBambe)

JedeKTn gecHe Nos0BUHE BUAHOT
nosba

JlecHOCTpaHa XOMOHMMHaA
XeMMnaHoncuja

Mopemehaj KokbyrosaHor norneaa
yaecHo (aesujaumnja rnase u bynbyca
yneBo, 60NeCHUK reda y XKapuwiTe)

Ov3apTtpuja
Mpobnemu ca untarbem, NUcasem,
DbauvHaAaHkH-EeM



CybapaxHouaanHa xemoparuja

KpBapere n3BaH mosray
uepebpocnmHanHy TEYHOCT

KOja ncnyrasa npoctop namehy nuje
MaTep U apaxHougeje.

ETuonoruja cnoHtaHux CAX:
» AHeypusme (85%)

KOHreHutanHe
= TpaymaTcke

NHdeKTUBHE (MMKOTUYHE)
= [lnceKaHTHe

= ApTepunoBeHcke mandpopmaumje (5%)
= Backynutucwu

= [lopemehaju Koarynauymje

= Tpombo3a aypanHor cMHyca

daKTOpPU PU3UKA: }KEHCKU NON, XMNEPTEH3Uja, a/IKOXO/, HUKOTUH,
KOKauH, ampeTamMunH, nta,
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CybapaxHoupaanHa xemoparuja

AHeypusme (85%)

ApTtepunoseHcKke mandpopmaumje (5%)

draining
vein

AVM

In an AVM, blood passes




AHeypusme

Saccular Aneurysm Fusiform Aneurysm

=l

Ruptured Aneursym
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CybapaxHoupaanHa xemoparuja

AHeypu3ame cy Hajuewhe Ha
pauBama Be/IMKUX KPBHUX
cyaoBa Bunucosor wectoyrna
(mecTa Hajseher
XeMOAMNHAMCKOT CTpeca)
YrnaBHOM Yy KAPOTUAHOM C/IMBY
(85-90%):

- NMpeaHta KOMYHMKAHTHA
apTepuja

- YHyTpalwHa KapoTnaHa
apTepuja

- Cpearba uepebpasnHa
apTepuja

Pehe y BepTtebpobasnnapHom
camsy (5-15%)

Hajuewhe nokanusauyuje
aHeypusme

Anterior
communicating

. .Anterior cerebral

Internal
carotid

oooooooooo

................. Middle cerebral

Posterior
cerebhellar

Posterior
" “.communicating

.
.
....
-k
.
A

«+/...Vertebral
Superior |
cerebellar.”

Basilar, - © RnCeus.com
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Nocnepuue pyntype aHeypusme

[npekTHO owTehera OKONHOT TKUBA

Basocnasam ca UCXxemmnjom mosra

Mopemehaj apeHaxKe nnkBopa 1 noseharba MHTPaAKpPaHMjanHor
NPUTUCKA

NUputauymja mMoXaAaHUX OBOjJHULA
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AEMWENTNHUSUPAIJYRE BONECTU
LEHTPATHOI HEPBHOI' CUCTEMA
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Mopena obomerwa mujenmHa

OemunjenuHusmnpajyhe 6onecrn: HopmanaH mmjenmH owteheH
NEejCTBOM Pa3NNUYNTUX PaKTopa

Aucmunjenunusunpajyhe 6onectu: yHytpawra abHopmanHocT
MUjeNnmnHa.
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Etuonorunja obomerwba mujenmnHa

1. AyTOMMYHCKe
Myntunna ckneposa
AKYTHU ancemmnHoBaHu eHuedbanomujenmtuc (ADEM)

2. UHpeKTnBHe

3. TokcmyHo/meTabonunuke
NedunumnjeHumja ButammHa 612
TpoBaH€e YI/beH MOHOKCUAOM, }KUBOM
ANKoXoN
XUMoKcuja

4. BacKynapHe
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MujennHckn omoTtay omoryhasa 6p)Ky TpaHCMUCHUjy HEPBHUX

umnynca usmehy mosra n gpyrmx agenosa opraHmsma.
OnuropaeHapoUUTH

Demyelination of Nerve Fibers in MS

[lecTpyKumnja mmjenIMHCKOr omoTaYva AoBoaun Ao nopemeheHe
KOMYHUKauuje namehy HepBHUX hennja n HeyponoLLKUX

CMMMNTOMaA Kao WwTo cy nopemehaju ceH3nbunmnteTa, napanmse
85
npobnemu ca BUAOM.



Myntunna ckneposa

XPOHUYHO, MHONAMATOPHO, AeMmUnjennHmnlnpajyhe obosberse

LLeHTPANHOr HEPBHOT cucTema (Mo3ra M KUUMEHE MOXKANHE,
ONTUYKOT HepBa)

Jassba ce namehy 18-40 roamHe xumnsota (yewhe Kopa KeHa)

KAMHWYKa cKKa: cmetbuBatbe erdauepbaumja n pemmcuja
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ETuonorunja myntunne cknepose

[eHeTcKKn pakTopun (HLA DR2)

dakTopu cnosbawrbe cpeamnHe (MHpekumja (EBB),
XxmnosutamuHosa 3, TpyaHoha, eMOTUBHM CTPEC, TEXKAK
3amop, dU3NYKa NnoBpeaa, NoLle onLwTe CTakbe opraHn3ma)

KombunHaumja reHeTCKMX 1 cnosballkbnx dakTopa
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ETMnonoruja myntunne cknepose

MoKpeTauun: yrnaBHom BUpycHe nHpeKuuje

MexaHn3amu (NpeTnocTaB/beHN):

1.
2.
3.

MonekynapHa mMMmukpuja

AKTMBaUMja cynepaHTUreHa

Nosehawe 6poja aytopeaktuBHux T ammdouunta (BMpycn Nnomaxky
FbMXOBO NpeXKnB/baBame)

LLinpere enntona (epitope spreading). Hactaje Kaga ce 6pojHu
aHTUIreHWN HACTaIn CEKBECTPUPAHEM MUjEIMHCKOT OMOTauya
NPUKa3syjy MMYHCKOM CUCTEMY, LUTO A0BOAU A0 XPOHUYHE
HeypouHdaamaumje.
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1

[laToreHe3a myntTunne cKknepose

. lHMUMjaumnja myntunne cknepose

NHbeKymja Bupycom (am apyrm ctpaHu Ag)

AHTUreH npeseHtyjyhe hennje (APC): npeno3Hajy Ag: aurectuja
Ag, obpaaa n npouecosate

Ag ce ekcnpummnpa y cknony monekyna MHC Ha nospumnHn APC
MHC-Ag npeno3Hajy peuentopu Ha nospwnHu CDA* T aumdoumnta

AkTnBaumja T rmmdoumnta
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2. NosehaHa nepmeabunHoOCT KpBHO-
MoXXaaHe bapujepe
5. AktuBucaHu T ammoounTtn nyye nportease (pasrpahyjy
KPBHO-MOXKAaHy bapujepy):
T rmmdountn nponase KPBHO-MOXKAaHY bapunjepy

B numdoumntn nponase KPBHO-MOXKAAHY bapujepy

920



3. UHdbnamatopHu oarosop y UHC-y

6. T hanmdoumntn ce y CNS cpehy ca nokanHum Al (rimnjanne henwnje)
7. ATTR peakTtuBupajy nponHpnamatopHe T aumooumnte (Thl n Thl7)

8. AkTnBmcauu T ammooumntn n3nyuyjy untokuue (IL-2, IFN-y)
CTUMYIULLY MUKPOTANjY

9. AKTUBMCaHa mukpornuja: IL-1, IL-12, xeMOKUHU =
- aKTuBaumja T ammoounTa

- B numdoumnTa, npomnssoar-a At - akTUBaLMja cMcTema
KOMMAEeMEHTA
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4. [lereHepaTtnBHa ¢a3a

=

[nytamat (nosBehaBa
KoHUeHTpauujy Ca?)
PeakKTuBHM 06AMUM

KUCeOHWUKa
KomnnemeHT

Pesynrar:
[MpumapHa gereHepauunja onNroaeHApPOLMTA
[Mponndepaunja actpoumnTa
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MaToreHe3sa mynTunae ckaepose
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MaTOXMCTONOLWLKU HAaNA3 KOA MYyATUNIe CKaepo3e

Ob6osbere bene mace mo3ra (rae ce Hanase MUjeIMHN30BaHa
HepBHa B/IaKHA-aKCoHWU, U rujanHe henunje).

HacTajy kapuwra (nnakosu) nndnamauymje, gemujenmHmnsaumje,
aKCoHasnHor owTehera u rybuTka.

MpeannekumMoHa mecTta naakosa: 6ena maca nepmBeHTPUKYNAPHO,
OMTUYKU HEPB M TPAKT, KOPMYC Kano3ym, uepebenym, cybKopTUKanHo.

J[1oKa3aHW cy N1aKOBU U Y KOPTEKCY.

Liln/b Tepanuje aTtaka je cynpecuja MHGNaMaToOPHOr aTaKka U
pemunjennHnilayuja.
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LlepebpocnmnHanHa Te4HOCT KOoa MyATUNAE
CKnepose

LlepebpocnmHanHa Te4HOCT: noBehaH HUBO MMYHO/100YMHA
(yrnasHoMm 1gG)

Ha KBannTaTuBHE NPOMEHEe MMYHOTN0OYAMHA NNKBOPA YKa3yjy
0/1U20K/I0HA/IHEe MpAakKe - cenapaumnjom npoTemHa JIMKBOPaA —
nocebHn nsrnen y rnobynnMHCKOr permoHa

HauynH ncnosbaBakba O/IMTOKAOHANHUX TPAKa je KoA CBaKor
nojeauHayYyHor 6os1ecHMKa cTanaH y ToKy bonectw.

Koz nojeanHux 6oecHMKa ce He Hana3e OJIMTOK/I0Ha/IHE TpakKe.

Mory ce Hahu Kog, 8% bonecHMKa Koju Mmajy Apyra Heypoa0LKa
obosbema.
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KAMHMUYKe KapaKTepucTuKe MyaTunie cKiepose

- PeTpobynbapHu HeypuTtuc

- Annnonwunje

- CnabocTt y BMay xemmnapesa, napanapesa, MOHOMapesa
- [MapecTes3nje y nojeauHUm genosBmuma Tena

- BepTuro

- Mopemehajn pacnonoxxemwa
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KoHTpos1a moTOopHe PpyHKUMUje

cerebral cortex

Y
v ) v
basal * | thalamus |« cerebellum

ganglion — - =
!
— hml—
-
v
sensory *| spinal
vaht fe—) mowlm.rm
t

basal ganglion cortex =

SPINAL CORD AND
BRAINSTEM CIRCUITS

spinal cord

sensory
movements event



NATOPUSNOJTOTUIA BASANTHUX TAHITTUIA

BasanHe raHrumje: rpyna mehycobHo noBe3aHUxX CTPYKTypa namehy
Kope mo3ra n MoxaaHor ctabna

dyHKUMja:

" MOTOpPHA KOHTPO/1a (Ca MOTOPHMM KOPTEKCOM, KOPTUKOCMUHANHUM
nyTem u uepebenymom)

corpus striatum
nucleus caudatus
putamen

globus palidus

subtalamic nucleus
substantia nigra

. Nucleus

N3mehy ynasa n usnasa cy aBa nyTz&ki(/ ,
AVUPEKTHU N UHANPEKTHMU \&)

Substantia
Nigra



HeypoTtpaHcmurtepcku cuctemu 6asasiHUX raHrnuja

KopTeKc: rnyramaTt-eKcumuTalnja corpus

striatum
. . Indirect Pathway Direct Pathway

Corpus striatum: rnasHu ynas uHpopmaumja Corltex
(input) :
AUETUNXONUNH (EKCLUUTATOPHU TPAHCMUTEP) Glu l , Oty l
nosoamn no cnHese NABA-npojekumja y Su:?:::tia 108 cau dig"f‘;’;‘tamen) $ DA | Su:;tanﬁa
globus palidus ; ). =

- GABA I
Globus palidus: rnaBHu nsnas unpopmaumjs GABAG_T‘ !
(OUtPUt SIN :GABA-
FTABA-MHXMbnumnja Tanamyca n UHXnMbumuuja — GPISNF
Kope |

GABA -\ 1 GABA -\
Substantia nigra: gonamuH- ekcuutaymja Thalamus
ABA HeypoHa y cTpujaTymy (U MHXMbuuKja y l : -
MHAMPEKTHOM NyTy) —
Subtalamic nucleus (MHaMpeKTHU nyT):
rnyramar- ekcumtaumja globus palidus
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AUPEeKTHU nyT
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D1 peuentopu
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UHAUPEKTHU NyT
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(a) Dopaminergic synapse (B) oo

. NH,
Tyrosine '
@ tyrosine
Presynaptic L-DorPAD Tyrosine
. Hydroxylase .
terminal JL melanine
Dopamine HOO OH
» .. Q.
°e
=
=L-dihydroxyphe alanlan
L-DOPAD _ <,
\‘:» )
Autoreceptor DOPA
B @
5% decarboxylase 3-O-methyldopa
OH
NH,
d ~~ OH
opamine
P 00%’ o
'YO '&’\.

3-methoxytyramine,
3,4-dihydroxyphenylacetate (DOPAC),

Signal transduction 3-methoxy, 4-hydroxyphenylacetate (HVA).
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Ob6o/mera 6a3anHUX raHrnja

[loaena:
1. AKMHETCKO pUrnaHu cuHapomum-fapKUHCOHU3am

2. XunepkuHesuje
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lNopaena NnapKMHCOHU3MA

1. Upmonartcka MapkuHcoHoBa 6onect (75%)

2. CUMNTOMATCKM NapKUHCOHM3am (BackynapHu nopemehaju, Tpayme,
NHpeKuuje, NeKoBu)

3. MapKUHCOHU3aM NYyC CUHAPOMMU

Myntunna cuctemcka atpoduja

MporpecnBHa cynpaHyKAepHa napanamsa
KopTukobasunapHa aereHepaumja

bonect andysHux JleBnjeBux tena
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MapKnHcoHoBa bonecr

 CnopapguyHa lNMapknHcoHoBa bonect (Hajuewhe); nocne 60 roanHe

* MopopanyHa NapKMHCOHOBA BONECT-FreHCKU YCNOB/bEHA
(2-10% MapKuHcoHoBe bonectn: A0 caga je MaeHTUPUKOBAHO je 23
reHa: Parkin, PINK1, DJ-1/PARK7, a- synuclein/SNCA, GCH1 1 LRRK2)
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MaTtoreHe3a MNapKunHcoHoBe 6onectu

[MporpecrBHa noaMmepusaumja BUCOKO CONYyOUNHMUX HAaTUBHUX
NpoOTENHa, NPOMEHEe HKnXxoBe KOHboPMaLMje LWTO Y3POoKyje
WHTaUenynapHy arperaumje npaheHy Hekposom henwja.

N3merbeHU NPOTEUHU Ce OTK1ambajy:
YOMKBUTUH-NPEOoTE030Ma/IHUM CUCTEMOM
aytodarujom (nnsosomm)

[MapKnUHcoHOBa 6bonecT: AUCHYHKUNja YOUKBUTUH-NPEOTEO3OMHOT U
ayTodarHoO-11M3030MaIHOT CUCTEMA.
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Heyponatonowku mapkepu NapKMHCOHOBe
bonectu

* Lewy-jeBa Tena (eo3auHopuNAHE LUTONIA3MATCKe UHKAY3Kje y
HEeYPOHUMaA) U Lewy-jeBU HEeYpPUTHK.

* Anda-cMHYK/IEUH - OCHOBHAa KOMMOHEHTa Lewy-jeBux Tena

* Anda-cuHyKneunH je koampaH SNCA reHom.

Ondative stress

Diwupoon of axeal wansporn
Proten squeszation

| Mitocthandrial dysfusction

Synapec dysunction

Ishiditian of ubsguitinproteossmes syvien




OwTeherwe u cMpPT AONaMUHEPTUUYKUX
HeypoHa:

Arperaumnja anda CMHYKNENHA
AncodyHKUMja YOUKBUTUH-NPOTEO30MHOI CUCTEMA

OncdyHKUMja MUTOXOHAPMja (peaKTnBHM 0banum
KNCEOHWKa)

OKcuaaumja gonammHa (nopemehaj cknaguwitera m
ocnobahara AonamuHa)

HeypouHdnamauuja

PE3Y/ITAT:

HEYPOAENEHEPALUIA HEYPOHA
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Hosa Teopuja NMNapKoHcoHOBe 6onecTu-
MpuoHcKa Teopuja (Bpakosa Teopuja)!ll

 Anda cMHYKNeuH je npuoH-owtehere cyceaHmnx
HeypoOHa
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MapKnHcoHoBa b6onecrt je obosbere sBUuLle
HeypoTpaHcmuTtepa (He camo gonamuHa)!!!

1. Mopemehaju gonammUHEPTUUKNX MEXaHM3aMa:

[MporpecmBHa gereHepauurja 4ONaMUHEPTUYKMX HEYPOHA Y pars

compacta substantie nigre — nesuja HurpocrpujatHux npojekuyuja
nponagarbe Hajmare 70-80% HUrpoCTpmjaTHOr cnMcTema.

2. CmatbeH HOpaapeHaNUnH: MHTeNeKTYyaIHO Nponagame, genpecuja
3. CMarbeH cepoOTOHUH
4. CmarbeHa KOHUEHTpauuja HeyponenTtuaa

5. AUeTUNXONNH-CMaHeH
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MaTtoreHe3a MNapKuUHcOHOBe 60secTu

Increased

NMpekomepHe aKTUBHOCT MHAUPEKTHOT nyTta 11!



OwTeherwe Apyrnx CTPyKTypa mosra Koz,
MapKuHcoHoBe 6bonectu

MNopen 6a3anHux raHrnnja HaheHa cy v owTtehera npedpoHTaNHOr
KopTeKca U PpoHTOCTpUjaTaNHMUX nyTeBa (04roBOpHM 33
nopemehaje naxkwe, memopuje, bp3nHe meHTa/IHUX GYHKLUje n
MMMYNACUBHOCT) KOZ, NapKUHCOHMYaPa.
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KAnHunyKe Ka PaKTEPUCTUKE

bpagukuHesuja

MNoctypanHa NManonatcKu

HecTabunHocT —  PurngHocr
NapKUHCOHU3aM




XUNEPKUHE3SWUIE

1. Xopeja

- AytonmyHcKa (Chorea minor)

- HacnhepHa (Huntigton-oBa xopeja, Wilson-oBa 6onecT)

- MegnKkameHTo3Ha xopeja (QHTUMNAPKNMHCOHULUWU, aHTUKOHBYN3UBMU,
ctumynaHcm UHC, KoHTpauenTtusm)

- Metabonunyka (xuneptupeongmsam, xmnepraimkemmja)

- UHPpekTmBHa (AIDS)

2. Xemubanusam
3. AAUCTOHMUja

4. Tukosu
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Chorea minor
(Sydenham chorea)

JaB/ba ce namehy 8-9 roanHe KMBOTa
(yewhe Kopa, aeBojunLa)

ETnonorunja: eHuedpanmtnuc Be3aH 3a
CTPENnTOKOKHY UHeKUMjy Kapena
(6eTa XeMO/IMTUYKM CTPENTOKOK rpyne
A).

MexaHn3am: moaeKynapHa MMMUKPHU]a
KnnHnuke KapaKrepucrtuke:

XOPENYKM NOKPETHU (PpYyKe, Hore U

je3MK) KOjUu ce y CHY CMMpYjy a ca
y3byherem nojayaBajy U ncnmxmykm
nopemehaju.

Camonummntupajyha 6onect (6-12
meceum).




Huntington-oBa xopeja

* AYTO30MHO AOMMHAHTHO

* [eHCKM gedeKT Ha 4. Xxpomo3omy
* maHudectyje ce namehy 40. n 50.

rogonHe XNBOT4d

* [lopemahaj je yrnaBHOM Ha HUBOY

corpus striatuma

* [loBehaHa eKCUUTOTOKCUYHOCT =
AereHepauuja HeypoHa y cTpujatymy
* KnnHunyke maHudectaumje -
nporpecusHa xopea (NpBo 3axBaTa

PYKe U nue) u aemeHumja

- C. Chorea —
Genet t
 Gap.
o ': -w'f“ ./‘ |
== =Ek
B~ Rk —d=]
NEEEE
=
Glutamate
o ¥ 4
i v
% Glutamate action 4
‘ !
1l
v
" Ca inflow 11
‘.’, i
.¥|l§; - \L- \
q { Irreversible
: degeneration
Ca’

‘ 1 Huntington's chpgea



Huntington-osa xopeja

CmameHa aKTUBHOCT MHAnpeKTHor nyTta !l



Wilson-oBa 6onecr
XenaTtoneHTUKyNapHa gereHepauumja

Defective ATP7B gene in chromosome 13
TT——=> Resulits:

HacnepgHa dYTO30OMHO-

peuecmsHa bonect

2 Copper excretion

P, /"C“ 2 into bile
° C 6 £ NN Copper binding
MabEHO BE3NBAHbE DAKPA OV, Lo with Cerioplasmin
‘I \\ .ﬁ
-9 : !
3ad uepyaonnasmmH \‘.ﬁmn tFreecopper
* MlosehaHa KOHUEHTPAauUuunja . Sebies / \-«
absorpton ———
cnoboaHor 6akpa y KpBu /| |R \‘

Chronic

* CMarbeHo n3nyymnBsatrbe lﬁ“ — ‘
6aKkpa nyTem xyuu = J%:.mm, =
* Haromunasarwe 6akpay o 23 QR Cinhosis ‘LNWOM ‘
jeTpu, o4HOM coumBy, “\:\ coppor axaraton LN, disorders

6a3aHUM raHrAnjama

Tissues
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Wilson-oBa 6onecrt
XenaTtoneHTUKYNapHa gereHepauuja

KnnHuuKe Kapakrepucrtuke: nopemehaj ToHyca (purnamntet),
xopeja, nopemehaju KoopanHauuje BoO/bHMUX NOKPETA, AMN3apTpuja u
Apyrn 6ynbapHu 3Haum, AUCTOHUjA U NCUXUYKE CMETHE
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Xemubanunszam

ETMonaTtoreHesa: . ;
: Ischemiz,
OwrTehere cybranamuukor jegpa i |
(ncxemmnja, Tymop) > -——%— Flinging movemants
Ae3nHxnbunumja HeypoHa R\ Hemiballism
Tanamyca v
Ceall death in the .'-"&:"
subthalamic nucleus f, Z’:—j...
KapakTepuctuke: seoma rpyou, e e[ A
\w» = e |
HEBOJ/bHU NOKPeTU y 061nKy ' A7 ;
. ‘, prad ,
HaLarba, MOHOB/LEHU U ¢ b \;é ]
CTePeOoTUNHM. G A
Pallidum 7 ay’ “'TJ:_ A5
| 8
1 ‘\:.:
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TapauBHe AUCKUHE3Uuje-ANCTOHUnje

Treatment with

neuroleptics

Y3poKoBaHe AyrotpajHoOM
Tepanujom HeyponenTuumuma ¥

Receptor density t Dopamine

[MoBeharba bpoja ,
v 4 &0
AonNamMmuUHepruvyKkux peuentopa Ha i RS
MNOCTCMHANTMYKO] MemMbpaHu overstimulafion

| |
[ Involuntary movements

[MoBehaHa gonaMmMnHEpPruyKa

aKTMBHOCT CMakbyje aKTUBHOCT ‘ Tardiva dyskinesia
cybranamuykor jeapa / “‘é%

To foBOAM A0 Ae3nHXUbuumje W ,'\IQ’/ ;
Tasfamyca — ANCKUHEe3Nje U " Wl G o 1
ANCTOHMU]a /

‘! i

Y .-O
"-»—/k 121
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TapanBHaA AUCTOHMU]A
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YMecCTO 3aK/byyKa

Kada pricate, vi samo
ponavljate ono Sto vec
znate. Ali ako slusate,
mozda naucite nesto

novo.

- Dalai Lama
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