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AMWJIONI03 — CTPOMAaJIbHO-COCYIMCTBIN JUCITPOTEHUHO3,
KOTOPBIA COMPOBOKAACTCA IPyObIM HAPYILICHUEM
0€eJIKOBOTO 0OMEHA, MOABJICHUEM aHOMAJIBLHOTO
(GUOPHUIIISIPHOTO O€IKa 1 00Pa30BAHUEM B MEKYTOUHOM
TKaAHU ¥ CTEHKaX COCYJO0B CJ0KHOI0 BEIecTBA —
AMMJIOM/IA.

K. Poknuranckuit P. Bupxos M.M. Pynuen B. Krone




CocTtaB amunounaa

‘ F'KOM"OHeHT\ AHTUreHHblIe
CBOWMCTBA
+
P-KOMNOHEeHT
+

XoHgpouTuHcynbgartbi
TKaHU

-

‘ OUOPUH U UMMYHHbIE KOMMIEKChHI \

‘ CnoxHoe BewecTBo - AMUITION ‘




F-KOMMOHEeHT MOXeT ObITh

00Opa3oBaH:

® 1) HOpMaJIbLHBIMHU ® 2) Oelky,
OeKaMu, KOTOpPBIC oOpa3oBaBIIIKECS B
00pa3ysiCh B MOBBIIIICHHBIX pE3YIBTATE MYTAIWH,
KOJIMYECTBAX, IIEPECTAIOT KOTOPBIE CKJIOHHBI K
aJICKBaTHO HETIPAaBUIILHOU
JACHATYpUPOBATHCH, JACHATypaI1H, C
CBOPAUYMBAOTCS MOCJIEAYIOIIEU
aHOMaJbHBIM 00pa3oM, arperanueiu
o0pa3ys GpuOPUIIbI U MEXXKJIETOYHOM
OCaX/Ial0TCS B BUJIC IIPOCTPAHCTRBE.
GuodpuI B
MEKKIIETOUHOM

POCTPAHCTBE




B HOpME HEnpaBUIIBHO
CBEPHYTbIC OCJIKU pa3iararoTcs
BHYTPHUKJIETOYHO B
IPOTEACOMax UM BHEKIETOYHO
Makpodaramu.

[Ipu amunonose, 3T
MEXAHU3MBbI HAPYIIAKOTCS, YTO
IIPUBOJUT K HAKOTJIEHUIO
AHOMAaJILHOT'O O€JIKa BHE KJIETOK,
I7i€ B JaJIbHEUIIIEM OH
IIOJIBEPracTCs U3BPAILICHHOMY
CUHTE3Y, PE3YJILTATOM KOTOPOI'O
SIBIIIETCS CJI0KHOE BellecTBO
aMUJIOU/I.

) 4 ', l‘j _'1-
- 7' -hrtk, r" ‘

Electron micrograph of 7.5- to 10-nm

amyloid fibrils. (From Merlini G, Bellotti V: Molecular
mechanisms of amyloidosis. N Engl J Med
2003;349:583-596, with permission of the
Massachusetts

Medical Society)




Knaccuukaums

ITo cnenuduke F-xommonenra:

® AA - Genok npeaiecTBeHHUK - SAA — 6enok ocTpoit
(assbr;

® AL — Genok mpesiiecTBeHHUK — Jerkue nenu 1g,
IIPEUMYIIIECTBEHHO A THIIA;

® AT'TR - Genok mpenmiecTBeHHNUK — TPAHCTEPUTHH;

oA
oA
o A

321M — OeNOK-MPEAIICCTBEHHUK - 32-MUKPONIOOYIINH;
3 - 6enok npenmecrsennnk APP;
Cal - - 6enok npesnecTBEHHUK KaIbLUTOHUH;

® AIAPP - 6enok npenmecTBeHHuK aMuIuH (OCTPOBKOBBIM
aAMUJIOVIHBIN ITOJIUIICITHI);

® AANTYF - npencepnubiii HatpuitypeTraeckuii paxTop.




Knaccuukaums

ITo pacipoCTpaHEHHOCTH:
® CucremHsly;

® JloxanbHbIN

[To KTMHUYECKUM IPOSBICHUSIM:
Kapaunonarunyeckuii;
Hedponaruueckuii;
Hewnponarnueckui;
I'emaronarnyeckuii;
OnuHepponaTHIECKH;
APUD-amunnonos;
CyemanHplii !

ITo IpOKUCXOXKAEHHUIO:

® [lepBuuHbIi (MIUOTIATHYECKUIL ), BKITFOUAsT HACJICICTBCHHBIN;

® Bropuunsliil (mpruoOpeTEHHBIH);

® Crapueckuid

Kak Ho3zomnorudeckue opMbl pacCMaTpPUBAIOT MIEPBUYHBIHN, HACIEICTBEHHBIN U CTAPUYECKUH.
BropuuHsblii sIBIIsSIETCS OCIO)KHEHUEM OCHOBHOTO 3a00JIeBaHMUSI.




Table 6-17 Classification of Amyloidosis

Clinicopathologic Category
Systemic (Generalized) Amyloidosis

Immunocyte dyscrasias with amyloidosis (primary

amyloidosis)

Reactive systemic amyloidosis (secondary amyloidosis)

Hemodialysis-associated amyloidosis

Hereditary Amyloidosis
Familial Mediterranean fever

Familial amyloidotic neuropathies (several types)

Systemic senile amyloidosis
Localized Amyloidosis
Senile cerebral
Endocrine
Medullary carcinoma of thyroid
Islets of Langerhans
Isolated atrial amyloidosis

Associated Diseases

Multiple myeloma and other
monoclonal plasma cell proliferations

Chronic inflammatory conditions
Chronic renal failure

Alzheimer disease
Type 2 diabetes

Major Fibril Protein ~ Chemically Related Precursor Protein

AL

AA
AB,m

AA
ATTR
ATTR

AB

A Cal
AIAPP
AANF

Immunoglobulin light chains, chiefly
A type

SAA
B,-microglobulin

SAA
Transthyretin
Transthyretin

APP
Calcitonin

Islet amyloid peptide
Atrial natriuretic factor
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[laToreHes

Native folded

Amyloidogenic intermediate

\ g (e.g., misfolded protein)

Monomers assemble to
form B-sheet structure

FIBRIL

PRODUCTION OF ABNORMAL
AMOUNTS OF PROTEIN

Acquired
mutations

'

Monoclonal
B-lymphocyte
proliferation

Plasma
cells

Immunoglobulin
light chains

Limited
proteolysis

AL PROTEIN

Chronic inflammation

Macrophage
activation

Interleukins 1 and 6

SAA Protein

Limited

proteolysis

AA PROTEIN

PRODUCTION OF NORMAL
AMOUNTS OF MUTANT
PROTEIN (e.g., transthyretin)

Mutation

\

Mutant
transthyretin

Aggregation

ATTR PROTEIN

ROBBINS AND COTRAN PATHOLOGIC BASIS OF DISEASE,

Ninth Edition




® BTOpUYHBIN aMUIOUIO03
— CUCTEMHEBIN, AA TuIa,
B OCHOBE - XPOHHYECKHE
BOCHAJIUTEIIbHBIC
3a00JIeBaHus.

® [lepBUYHBIK AMUIOUJIO3:
cuctemusnii, AL tuma, B
OCHOBE -
[ATOJIOTHYECKUE
U3MEHEHUSA
IJ1a3MOLIMTOB U
MOHOKJIOHAJIbHAs
raMmariaTus.

e CTapyeckun ammnonagos:
cnopagnyeckn CUCTEMHbIW, YaLle
NoKanbHbIW — OTNOXEHUS
npenmyllecTBeHHo B cepaue, ATTR
TUNa, B OCHOBE MyTauus reHa benka
TPaHCTEPUTUHA.




TUHKTOpUanbHbIE CBOUCTBA

AMunong uMeeT BU
TOMOT'€HHBIX MaccC
PO30BOI0 IIBETA
(203UHOMDUIBHBIX) TIpU
OKpacke
reMaTOKCHUJIMHOM U
703UHOM.




Cneundunyeckasa okpacka — KoHro

A4

KpaCHbIN




[longapunsaumoHHaa MUKPOCKOMNUSA

e Congo red staining
shows apple-green
birefringence
under polarized
light, a diagnostic
feature of
amyloid.

ROBBINS AND COTRAN
PATHOLOGIC BASIS OF
DISEASE, Ninth Edition




CneBa: OTnoxeHna macc amunona B CTEHKax apTepum, CTpOMe CeneseHKn, OKpalLeHHbIE B
KMpAn4HO-KpacHbIn uBeT. Okpacka KoHro PoT. X10

CnpaBa: 3eneHoBaTo-XXenToBaToe CBeYEHNe B NONSAPU30BaHHOM CBETE CTEHOK apTepPUn 1 B
MeHbLIen cTeneHn — ctpoMbl. Okpacka KoHro PoT. X10
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ONEKTPOHHAsA MUKPOCKOMMUSI.

Electron micrograph of 75- to 10-nm
amyloid fibrils.

AMUIIONTHBIC BOJIOKHA (YBEJIIMUCHHBIC HA CHUMKE B
12000 pa3)




JTtoMnHecueHTHas MUKPOCKOMUSA

BEITIOJTHEHO THCTONOTHYECKOE NCCIIEIOBAHNE
ouonTara U3 y4yacTka M3MEHEHHOU KOXKH: MO
SMHUICPMHICOM, B COCOYKOBOM U BEpXHEH 4acTu
CETYaTOro CJI0S IEPMbI, BOKPYT MTOTOBBIX JKEJIe3 U
BOJIOCSTHBIX (DOJLTUKYI OTPEACIISIINCH CKOTICHUS
amop(dnoro r03uHOPMIBHOTO BeniecTsa. [locne
okpacke THO(hIaBHHOM T TaHHBIE CKOTIIICHHSI
JIaBaJIH JKEJITO-3eIeHYI0 (IIF0OOPECIICHIINIO Ha
o0yudeHue yabTpadHroIEeTOBBIM CBETOM.

Medieine Live
A 4

HUctounuk:

http:/medicine-live.ru/incident/2015/09/08/si1
stemnvv-al-amiloidoz.html




[loyka - Makpo
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AMuUIon103 MOYKH («OOJIBIITNE CaIbHBIC
MOYKU», «00JbIINE OEIIbIe AMUJIOU THbIE
MOYKU»): IOYKH YBEITUYCHBI,
YIUIOTHEHBI, C TIIAJIKOM WK ¢1a00
3€pHUCTON MaTOBOU MOBEPXHOCTHIO,
OJIEHOTO KEITOBATO-CEPOTO 1IBETA C
CaJIbHBIM OJIECKOM C TOBEPXHOCTH U Ha
paspese (Ha pa3pese TakKe cTepTa
IpaHUIIa MEK]1y KOPKOBBIM U MO3TOBBIM
BEIIIECTBOM )




I_I O4YKNN - MU Kpo AMUIONI03 NOYEK: aMUIOM]T

BBISIBJISIETCS] B ME3aHT UM
MOYEYHBIX KJTYOOYKOB,
OTJICIbHBIX KalTWJISIPHBIX
NeTIsIX U apTeproiax (1o xomy
OazaIbHBIX MEMOpaH), TaKXXe MO
xoay 0azabHBIX MEMOpaH
KaHAJIbIIEB, IEPUPETUKYIISIPHO B
CTpOME.




AMUNONA03 NOYKMN.
Amunoug B knybouke. Cnesa — oKkpacka KOHro-por,
cnpasa — reHyuaHBuoner.




Haanovye4yHukn - MUKpO

OTinoxeHue aMuiIon1a KUPIUYHO-
OpPaH’>KEBOTO I[BETA 10 XOIy COCYUCTHIX
CTEHOK, CTPOMBI HaJITOYECYHHUKA, B
TOJIIIE €TO KarCyJbl (CTPENIKH).

Oxkpacka: KoHro-kpacHbI.

Veemmuenue x100 u x250.




Cenes3eHkKa - Makpo

® AmMuIIonI03 CelIe3eHKH («caroBas»
CeJIe3eHKa): Celie3eHKA YBEIMUCHA B
pa3Mmepax, YIUIOTHEHA, ¢ TIIaJIKON
MIOBEPXHOCTHIO, OJICTHO-CUHIOITHON
OKpacku (OKpacka yTpauynBacTCs B
My3eHHOM MaKpoIperapare), ¢
OYaroBbIM HAKOIICHUEM ILIOTHOTO
CEpPOBATOr0 BEIIECTBA C CaTbHBIM
OJIECKOM B BHJIC ITOTYIIPO3PAYHBIX
3epCH, HATOMUHAOIINX 3¢pHA Caro
(aMuIION T OTKJIAIBIBACTCS B
auM@ONIHBIX (OJUTHKYIIAX),

T (mpenapat my3est kadenpsr

l” ] , I ! TIaTOJIOTNYECKOM aHATOMUHI
- MI'MCY)

!
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Cenes3eHkKa - Makpo

«CapHayg ceJIe3eHKa» -
- YBEJIMYEHA, TIOTHAS,

KOPUYHEBO-KpacHasi,
r1azakas, iMeeT cajlbHbIN
OJIECK Ha pa3pe3se.




Cenes3eHKa - MUKPO
T RS 7 : AMUI0MI03 CeNe3eHKHU («caroBasi»
CeJIe3eHKa): OTJIOKEHHSI aMUJION/1a B
muM@onaHbIX (HOIUTHKYIIAX, KOTOPBIE
3aMenarT TUMQPOUIHYIO TKaHb
AMWIONT OKPAIIMBAETCS B KUPITUYHO-
KPACHBIN LIBET MPU OKPACKE KOHTO
KpacHbIM (0) U BBISIBISICTCS PU
MOJISIPU3AIIMOHHON MUKPOCKOIIUH (B).
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CeneseHka - MUKPO

AMUION03 cene3EHKu (canbHasl
cene3énka). OTI0XKeHUE
MaTOJIOTUYECKOTO OeiIKa
aMUJIOUAa OPAHIKEBO-KEITOTO
[[BETA B TOJIIIE COCYAUCTHIX
CTEHOK, B CTPOME ITYJIbIIbI, B
KarcyJe ceyie3¢HKHU (CTPEeIIKu).

Oxkpacka: KOHro kpacHbI.
VYeenuuenue x250.




[leyeHb - Makpo

Ileuens yBenucHa B
pa3sMepax, [I0THad,
MMEET CaJIbHBIN OJIECK.




[le4eHb — MUKpPO

Amyloidosis. A, A section of the liver stained with Congo red reveals pink-red deposits of am
yloid in the walls of blood vessels and along sinusoids.

B, Note the yellow-green birefringence of the deposits when observed by polarizing
microscope. (Courtesy Dr. Trace Worrell and Sandy Hinton, Department

of Pathology, University of Texas Southwestern Medical School, Dallas, Texas.)
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KNLEYHUK - MUKPO

Duodenum amyloid
deposition - Congo Red
Duodenum with amyloid
deposition in lamina
propria. Amyloid etiology
unknown. Amyloid shows
up as homogenous bright
pink material in lamina
propria and around blood
vessels after staining with
congo red 10X.

(Michael Feldman, MD, PhD
University of Pennsylvania
School of Medicine)




Cepaue - MaKkpo

AMmunouaHasa kapguonaTtusa (Makponpenapar). AMuIonaos cepaua npea-
cTasnseT coboil TUNUYHbIN BapuaHT PECTPUKTUBHON KapaAMOMUMONaTuu.

B cepaiie omioxkeHne aMmuiionia B
CTPOME U COCYJlaX MHOKap/ia, B
SIIUKAP/IE 110 X0y BEH BEAET K
aMHJIOMTHOW KapAUOMET TN H.
Cepatie CTaHOBUTCS TUIOTHBIM,
MHUOKap/1 MpUOOpeTaeT CaJbHbBIN
BUJ] — KPE3UHOBOE CEPJILIEN.

Hcrounuk:

http:/conmed.ru/magazines/cardio
/cardio-01-2014/amiloidnaya kardi

opatiya/




CepaLe - MUKPO

R o

A. Congo red stain shows
“congophilic” deposits upon
bright field light microscopy.
(Congo red. (X100).

B. Examination of the same
section under polarized light
microcopy shows birefringent
collagen in white and “apple
ﬁreen’f birefringent amyloid

eposits corresponding to the
congophilic material in A.
Sgl%r(l)%o red, polarized light.

Hctounux:

http://www.e—heart.or/%/Paées/ .

03_Cardiomyopathy/03_Cardi

ﬁmyopathy_Amylmdosm_010.
tm




Jlerkme - MUKpO

OTnoXKeHHs NOSBISIOTCS CHavyaa B
CTEHKaxX Pa3BETBJIIEHUM JIETOUHBIX
apTEpPUU U BEH, 4 TAKXKE B
nepuopoHxuaabHol TKaHu. [1o3xe
aMUJIOU]] TIOSABJISIETCS B
MEKaJIbBEOJISIPHBIX IIEPETOPOAKAX.

Puc. 5 Or1noxeHne amuiounga B TKaHU
nerkux ¢ ee pepopmaumen. Okpacka rema-
TOKCUJTMHOM ¥ 303NHOM. x40.




‘;51.19\' Ve L™ )i 2 o 53 Al RIS R RS
MepubpoHxuantHeit, Nnepu-eackynapHeiit |  OThoxeHue aMunonaa, oKpalwneasmoro MepueackynApHOe 1 NepUBPOHXManLEHo
CKNnepoa, o4aroekIit cknepoa KoHro por, e cTeHkax 6poHXoB, COCY A0B OTNOXEHWe aMunonga no xony

MEXaNLE80NAPHEX NepPeropofok. M MEXansBaonApHEIX NeperopoaKax. KONNareHoBLX BONOKOH.
Okpacka remMaToKCHIMHOM U 203uMHOM X 200 Okpacka KoHro pot. x 200 Okpacka KoHro por. x 200




[looxenygo4yHasa xenesa - MUKPO
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CTeHKku apTepuin 1 MeNKNxX BeH yTOJ'IIJ.I,eHbI,
OKpaLLeHbl B KAPNNYHO-KPACHbIN LIBET,
npocBeThbl He cykeHbl. Okpacka KoHro Por.

X10

3eneHoBaToe cBeYeHne aMmnonaHbIX Macc B
Nonsipu3oBaHHOM CBETE B CTEHKAX apTepuin u
BEH noakenynodHou xenesbl. Okpacka KoHro

Pot. X10.




LLlnToBMAHAaA xenesa - MUKPO

MenoynnsapHbin pak LWMTOBUOHON
Kenesbl C aMunonao3om CTPOMb

271. Meny/usipHblii paK UMTOBMAHOH >Kese3bl. X120.




Koxa

[lopaxxeHne KOXKH Kak
IIpaBUJIO HAOIIOJAETCS
ITPU IEPBUYHOM
aMHUJIONIO3E.

AMUION 03 KOKA
IIEPBUYHBIN
MECTHBIN BCTPEYAETCA B
TPEX BApUAHTAX:

® Y3EJIKOBBIN,
® [ISITHUCTBIY,
® y3J10BaTO-OJISIICUHBIN.




KoxXa - MUKpO

JHuddy3Hoe oToxeHne
aMUJION]Ia B COCOYKAX KOXKH U

€€ PETUKYJISIPHOM CJI0€, B
CTEHKaX COCY/IOB U IO
nepudepur MOTOBBIX U CATbHBIX
KEJIe3, UTO COMPOBOXKIACTCSA
NECTPYKIUEN DITACTUYECKUX
BOJIOKOH U aTpodueit
SMUJIEPMHUCA.
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COIIPpOBOKIACTCA
MaKpOIJI0CCHUCHU




[ ONOBHOW MO3T

Alzheimer's

Alzheimer's Brain Cells




[ ONOBHOWM MO3r

B HEoKOpTEeKCe onpenenstoTes
CECHWJIbHBIC OJISTIIKY, XapaKTePHBIC IS
0omne3uun AnblreriMmepa. OHH
IPEICTABIISAIOT COO0 BHEKICTOTHBIC
neno3uthl AP (60K npeaiecTBeHHUK
APP). B MHOro4HCIIEHHBIX METKUX
i dy3HO pacoIOKEHHBIX OJISAIIIKaX
OTJIOKCHHSI TOCTPOCHBI 3 (PUITAMEHTOB.

"B cocTaB CeHUIIbHBIX OJISIICK BXOSAT
TUCTPO(UUECKU U3MEHEHHBIE,
pacIIMpeHHbIe, H3BUTHIE HEUPOHBI U
KJeTku Mukporuu. [Tokazarenem
PEAKTUBHBIX U3MEHEHUH SBIISIOTCS
PacIoIOKEeHHBIE Ha nepudepru OJISIIICK
acTporuThl. Hanbosnpiiee Koau4aecTBo
OJsIIeK OOHAPYKUBACTCS B
HEOKOPTEKCE U TUITIIOKAMIIE.




[ ONOBHOWM MO3r
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ObpasoBaHne amunonagHom 6rsLwKn (NokasaHo 6ernou CTpPenkon).
CVHMI UBET — OTNOXEHNS aMnnonaa, 3ereHbli — HEMPOHBI; ASINHA
MacLuTabHOM NUHENKN 20 MKM. [lony4YeHo ¢ NOMOLLbIO
KOHJoOoKanbHOro MmMKpockona.




DIHOOPECIIEHTHOE
N300paKeHUE
aMHUJIOUTHOM OJISIIIIKH.




TpaHCMVICCI/IOHHaFI AJNIEKTPOHHAaA MUKPOCKOMNMUA

(TEM)

by Thomas Deerinck
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