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AMYLOIDOSIS OF CARDIOVASCULAR SYSTEM

In most industrialized countries with a high level of urbanization
diseases of the cardiovascular system are the leading cause of mor-
bidity and mortality. Every year about 9.4 million people die from
cardiovascular diseases. One of the causes of cardiovascular disease
is an amyloidosis. Its incidence in the population, according to re-
cent data, is 1 in 50 thousand of people, there is a tendency to more
frequent detection of cases.

The aim of the study is to analyze the literature to determine dif-
ferent proteins’ role in the etiopathogenesis of amyloidosis of the
cardiovascular system.

Amyloid deposition in the heart may have different anatomical
allocation, including atrial, ventricles, perivascular spaces such as
heart valve leaflets, and in some cases — in the cardiac conductive
system. Amyloidosis of the heart is established or by the help of
positive cardiac biopsy with the presence of amyloid infiltration, or
by an increase of left ventricular wall > 12 mm, in the case of arte-
rial hypertension (AH) absence or absence of other potential causes
of the genuine LV hypertrophy with a positive cardiac biopsy.

Among amyloid proteins, which affect a heart, there are such
types: AL-amyloidosis (amyloid of light chains), family amyloido-
sis (F), senile systemic amyloidosis (SSA), isolated atrial amyloi-
dosis (IAA) and the secondary (AA) amyloidosis.

Recently amyloidosis of heart went out of the category of rare
diseases; it has become possible thanks to the different methods of
research, including the possibility of studying the heterogeneity of
the protein composition of amyloid fibril formation. However, sys-
temic amyloidosis and particularly amyloidosis of the heart contin-
ue to belong to diseases, which are diagnosed difficult, considering
the non-specific symptoms of disease, a small suspicion among
physicians with regard to amyloidosis and multiple organ destruc-
tion.

Keywords: amyloidosis, cardiovascular system, amyloid pro-
teins, heart failure, atherosclerosis, biomineralization.

Corresponding author: r.moskalenko@med.sumdu.edu.ua

e-mail: jcandemr@gmail.com
© Cymchkuii nepxaBHuil yHiBepceuter, 2018


http://www.ujcem.med.sumdu.edu.ua/

Temvmancoxa B. H., 3axopko I-M. C., Mockanenxo FO. B. ma in.

Pesrome
rerbmancbka B. H.,
13alcop1<0 I-M. C,,
Mockaaenko IO. B.,
l)j[ﬂqemco 0.0,
"Mockanenko P. A.,

'Kagpeopa namonoziunoi anamomii

Cymcokoeo Oepoicagnozo  yHigep-
cumemy;

’Kaghedpa xipypeii ma omxonozii

Cymcokoeo  Oeparcagnozo  yHigep-

cumemy, 6y1.  Pumcvkozo-Kop-

cakoea, 2, m. Cymu, VYxpaiuna,
40007
Pe3rome

Terbmanckas B. H,,

l3alcop1c0 H-M. C.,

Mockaaenko IO. B.,

1I[ﬂqemc0 0.0,

"Mockanenko P. A.,

'Kapeopa namonoeuuecroii ana-
momuu  Cymckozo 2ocyoapcmeen-
HO20 YHU8epcumema,

’Kaghedpa xupypeuu u omxonoauu
Cymcko2o 20cy0apcmeeHHozo yHu-
eepcumema, ya. Pumckozo-Kop-
cakosa, 2, .
40007

Cymul, Vxpauna,

J. Clin. Exp. Med. Res., 2018;6(1):1-9

AMLJIOi103 B CEPLIEBO-CY/JIUHHIN CUCTEMI

Y OLIBIIOCTI TPOMHUCIOBO PO3BHHEHUX KpPaiH 3 BUCOKHM PiBHEM yp-
Oamizarlii mepiie Micie cepel MPUYIUH 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
HaceJleHHs 3aiiMaroTh XBOpoOH cepreBo-cynuHHOI cuctemu. Ll{opiuno B
CBITI OMmM3bK0 9,4 MINBHOHIB JIFO/IEH BMUpAE Bijl CEpPIICBO-CYIMHHUX 3a-
XBOpIOBaHb. OIHIEIO 3 MPUYHH PO3BUTKY CEPLIEBO-CYJANHHUX 3aXBOPIO-
BaHb € aMijoino3. Yactora nposiBy Horo B MmomyJisiiii, 32 OCTaHHIMH J1a-
HUMH, CTaHOBUTH | Ha 50 THC. HacelleHHs, BII3HAYAETHCS TEHACHIIIS 10
MTOYACTINIAHHS BUSBJICHHS BUITAJIKIB 3aXBOPIOBAHHS.

Metoro poOOTH € TIPOBEACHHS aHAJI3y JITEPaTypH Il BCTAHOBJICH-
Hs poJii pi3HUX OLUIKIB B €TiomaToreHes3i aMinoino3y cepleBo-CyJIHHHOT
CHCTEMHU.

BinkmageHHs aMinoiny B cepii MOKe MaTH Pi3HHNA aHATOMIYHHHN Po-
31O/, BKJIFOYAOUH Mepescep s, IUTYHOUYKH, MePUBACKYISIPHI TPOCTO-
¥ SIK JTUCTKIB CEPIICBHUX KIJIAIIAHIB, TaK 1 B JESKUX BUMAIKAX — IPOBITHOL
cHCTeMH cepilst. AMINIOIN03 cepiisi BCTAHOBIIOEThCS 400 3a JIOMOMOTO0
MTO3UTUBHOI KapaAialbHOI Oioricii 3 HasBHICTIO aMutoigHol iH(DLIBTparii,
abo mpu 301mbmenHi ctinky JIII> 12 MM, pu BiICyTHOCTI apTepianbHOi
rineprensii (Al') abo iHIMX MOTEHLIHNX MPUYXH ICTHHHOI TinepTpodii
JII 3 MO3UTHBHOIO KapAiaabHOI 0i0TICi€rO.

Cepen aminoigHux OUIKIB, SIKi BIUIMBAIOTh Ha Ceplie, BHIUISIOTHCS
Taki Tunu: AL-aminoino3 (amMinoin JeTkux JAHIIOTIB), CiIMEHHUI aMio-
ino3 (F), crapeumii cucremumnit aminoino3 (SSA), i3ompoBanuil aTpiais-
Huit aminoino3 (IAA) i BropunHuit (AA) aminoinos.

3a ocTaHHIN Yac aMiIoino3 cepIisi BUHIIOB 3 PANY PiOKICHUX 3aXBO-
PIOBaHB, II€ CTAJI0 MOXKIIUBUM 3aBISKH PI3HUM METOIUKAM JOCIiIKEH-
HSl, B TOMY YHMCJI MOJJIMBOCTI JOCIIPKEHHS T€TEPOTeHHOCTI O1JIKOBOTO
cKJIany aMminoigaux ¢iopmi. OmHaK, 3 OTJIsAY Ha HECTCIU(IUHICTh CUM-
MITOMIB 3aXBOPIOBAHHS, MaJy HACTOPOXKEHICTh CEpejl JIIKapiB MO0 aMi-
701103y 1 MOJIOPraHHOCTh YPaXKeHHs, CHCTEMHHI aMiJIoi03 1 aMinoino3
cepIls 30KpeMa MPOIOBKYE HAJICHKATH J0 3aXBOPIOBaHb, SIKi BAXKKO Jiar-
HOCTYIOTHCS.

Kiro4uoBi cjoBa: aminoinos, cepueBo-CyIMHHA CHCTEMa, aMiJIOiqHi
OinkH, cepiieBa HeIOCTATHICTh, aTEPOCKIePO3, OioMiHepai3arlis.

AMHUJIOUA03 B CEPIEYHO-COCYIUCTON CUCTEME

B OonmpImMHCTBE MPOMBIIIICHHO Pa3BUTHIX CTPAH C BBICOKOW CTerie-
HBIO ypOaHW3alMU TEPBOE MECTO CPEeNy NPUYMH 3a00JIeBACMOCTH W
CMEpPTHOCTH HACEJICHHs 3aHHUMAIOT OOJIE3HU CEpIIeYHO-COCYAUCTON CH-
crembl. ExxeronHo B Mupe okono 9,4 MUIJTMOHOB JIIOJEH yMupaeT OT
CEPICYHO-COCYTUCTHIX 3a0oneBanuii. OMHON U3 MPUYHUH Pa3BUTHUSA CEp-
JICUHO-COCYIUCTHIX 3a00JICBAHUIA SBJISICTCS aMHIION103. YacToTa mposiB-
JIEHUS €ro B MOMYJISIIIMU, 1O MOCIEIHUM JaHHBIM, cocTaBisieT 1 Ha 50
TBHIC. HACEJICHHSI, OTMEUAETCsl TCHICHIUS K YYaIllleHUIO BBISIBICHUS CITy-
yaeB 3a00JICBaHUS.

Ienpto paboOTHI SBISETCS TMPOBEICHWE aHANM3a JIATEPATYPHl UIA
YCTaHOBIICHHS POJIH PA3IUIHBIX OCIKOB B 3THOINATOTCHE3E aMHJIONI03a
CEPIEYHO-COCYTUCTOM CUCTEMBL.

OTIJIOKEHUS aMIUIOU/IA B CEPJIIE MOKET UMETh Pa3IMYHOE aHATOMHU-
YECKOE pacmpe/iesieHue, BKIYasl MpeIcepans, KeayJ0UKH, IepUBacKy-
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JSIpHBIE TTPOCTPAHCTBA KaK JINCTKOB CEPJICUHBIX KIIAllaHOB, TaK M B He-
KOTOPBIX CITydasX — MPOBOJSIIEH CUCTEMBI cepAna. AMUIONI03 CEepla
YCTaHaBJIMBACTCS MIIH C TIOMOIIIBIO TIOJOKUTEIbHON KapAHanbHON Onor-
CHM C HaJMYHEeM aMWJIOWAHOW MH(QWIBTpaNWH, WIM KaK YyBEIWYEHHE
crenku JIK > 12 MM, ipu oTcyreTBUM apTepuanbHoi runeprensun (Al)
WM JPYTUX MOTEHIMAIBHBIX NPUYMH MCTHHHOM runeprpodun JIK c
MOJIOKUTEIBHON Kap/IMaJIbHOM OHOTICHEN.

Cpenu BIUSIONIMX Ha Cep/Ille aMUJIOUIHBIX OEJIKOB, BBIIEINSIOTCS Ta-
ke TUnbl: AL-aMuton03 (aMHUIIONT JIETKUX IeTel), CEMEHHBIH aMUI0-
uno3 (F), crapueckmii cucreMHbIit aMuimon03 (SSA), M30IMPOBAHHBIH
aTpuanbHbeiid amunonno3 (IAA) u BTopuaHbIil (AA) aMIIIOn103.

3a mocnenHee BpeMs aMIJIOWI03 CEep/lla BBIIEN U3 pas3psiia PeaKux
3a00JIeBaHMH, 3TO CTAJI0O BO3MOKHBIM Onarofapsi pa3iudHBIM METONH-
KaM HCCJIEJOBaHMs, B TOM YHCIIE BO3MOXXHOCTH HCCIIEJOBaHUS TeTepo-
TeHHOCTH OEJIKOBOTO COCTaBa aMWIOMIHBIX (uOpmi1. OfHAKO, YIHUTHI-
Bas HecnelM(UIHOCTh CUMITOMOB 3a00JIEBaHUs, MalIyl0 HACTOPOXKEH-
HOCTh Cpely Bpayell B OTHOIICHHH aMHJIOW032 U MOJHOPTaHHOCTh I10-
paXKeHUs, CUCTEMHBIH aMMJIOMJ03 M aMWJIOHMJO3 Cep/lla B YaCTHOCTH
MIPOJIOIDKAET OTHOCUTHCS K TPYAHO AUATHOCTHPYEMbIM 3a00ICBaHHUSM.

KnioueBble ci10Ba: aMHIONI03, CEPAEYHO-COCYAUCTAs CHUCTEMA,
aMHJIONIHBIe OCNKHM, cepledHas HelI0CTaTOYHOCTb, aTepPOCKIIepos3, OHno-
MHUHEPATH3ALAL.

ABTOp, BiinoBiganHuii 3a cryBanHs: r.moskalenko@med.sumdu.edu.ua

Introduction

In most industrialized countries with a high
level of urbanization (which include also Ukraine)
diseases of the cardiovascular system are the
leading cause of morbidity and mortality. Every
year about 9.4 million people die from
cardiovascular disease [1]. It is estimated that only
in 2012 17.5 million people died from heart
diseases, this amounted 31% of all death cases in
the world. According to WHO estimations about
23.6 million people will die from cardiovascular
disease each year till 2030 that is why the only
leading cause of death will be still heart diseases
[2]. Over 75% of CVD deaths occur in low- and
middle-income countries, to which Ukraine
belongs. Diseases of the cardiovascular system
(CVD) determine 66% of the total mortality level of
our country population. They remain the leading
cause of death (30%) also among people in working
age [3].

One of the causes of cardiovascular disease is
an amyloidosis [4]. It’s incidence in the population,
according to recent data, is 1 in 50 thousand of
people, there is a tendency to more frequent detec-
tion of cases. Detection of amyloidosis is prognos-
tically the most serious complication in patients
with various rheumatic diseases, kidney and cardi-
ovascular system diseases, it causes the develop-
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ment of a functional organ failure and patients’
death. A huge number of studies have been con-
ducted to find out the pathogenesis of the disease,
but today the issue of detection and, the most im-
portant, treatment of amyloidosis remains insuffi-
ciently studied [2].

The aim of the study is to analyze the literature
to determine different proteins’ role in the etiopath-
ogenesis of amyloidosis of the cardiovascular sys-
tem.

Amyloidosis is a heterogeneous group of clini-
cal disorders, which are characterized by abnormal
extracellular deposition of insoluble fibrils, which
are formed by the aggregation of misfolded soluble
proteins [2, 5].

Amyloid is composed approximately by 95% of
the fibrils, which were formed by the aggregation of
incorrectly composed protein, the other 5% are P-
component (pentameric protein, it is from whey pen-
taxin protein family) and other glycoproteins, such as
proteoglycans or sulfited glycoproteins [5, 6].

Protein fibrils consist of more than 28 different
unrelated proteins, which are improperly stored
parallel or in other alternative physiological way [2,
5]. P-component contributes to the deposition of
amyloid by fibrils’ stabilizing, reducing the possi-
bility of its dissolution. During the light microscopy
amyloid appears as amorphous eosinophilic sub-
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stance in preparations stained with hematoxylin-
eosin. Congo red staining of amyloid and formation
of green glow in the polarization light is the gold
standard in amyloidosis diagnostic [7].

The study of amyloid leads to the identification
of previously unknown peptides and proteins,
which are involved in a large number of important
metabolic processes. These proteins include amy-
loid A and its precursor, cytokine-regulated serum
amyloid A (SAA), more than 70 transthyretin vari-
ants (TTP), cerebral amyloid p-protein, off and their
precursor ABRR (previously not identified), which
is associated with diabetes, islet amyloid peptide
(IAAR) and prion proteins such as causative agent
of scrapie and other neurodegenerative diseases
(ARIR) [4, 5, 8].

Studies of amyloidosis are based on the ability
of amyloid protein staining with Congo red. Affini-
ty (binding ability) of Congo red is caused by the
special B-shaped molecular conformation of amy-
loid, which can be determined by X-ray crystallog-
raphy [7]. Ultrastructurally accidentally orientation
fibrils with diameter 7.5-10 nm can be seen with
electron microscopy [9]. Thioflavin T is another
molecule that can bind to amyloid, but it is used
less than Congo red. Staining with Congo red and
ultrastructural studies are used for routine patho-
histological diagnosis, but these methods don’t give
possibility to differentiate the various subtypes of
amyloid. The classification of amyloid is based on
the imunohistological technique with an antibodies
panel against amyloidogenic proteins or proteono-
mic technique [7]

Based on the spectrum of the affected organs by
amyloidosis, the system localized forms with amy-
loid deposits can be identified [4]. The reasons of
the diversity of organs and tissues, which are af-
fected by amyloidosis, are unknown. Amyloid dep-
osition in the heart may have different anatomical
allocation, including atrial, ventricles, perivascular
spaces such as heart valve leaflets, and in some
cases — in the cardiac conductive system [2, 4, 9].

Despite the type of cardiac amyloidosis, the
presence of a heavy amyloid cardiomyopathy is an
important factor of influence on the patients’ prog-
nosis. According to the consensus (the 10th Interna-
tional Symposium about amyloidosis) heart amy-
loidosis is established or by the help of positive
cardiac biopsy with the presence of amyloid infil-
tration, or by an increase of left ventricular wall>
12 mm, in the case of arterial hypertension (AH)
absence or absence of other potential causes of the
genuine LV hypertrophy with a positive cardiac
biopsy [9, 10].

Types of amyloidosis

As amyloid fibrils can form different proteins,
amyloidosis type is classified depending on the
protein specificity and prevalence of amyloid de-
posits [12].

Among amyloid proteins, which affect the heart,
there are such types: AL-amyloidosis (amyloid of
light chains), family amyloidosis (F), senile system-
ic amyloidosis (SSA), isolated atrial amyloidosis
(IAA) and the secondary (AA) amyloidosis [11-13]
(Table 1).

Table 1 — Total systematization of amyloids, which affect the heart

. . Synthesis
Amyloid type Protein y Organs affected
place
AL Light chains . A Bone Kidneys, heart, ga.stromtestm_al tract, liver,
marrow nervous tissue, soft tissue
. Mutant transthyretin .
F (famil Liver Nerv m, hear
(family) (TTR) e ervous system, heart,
SSA (senile) “Wild” type of TTP Liver Heart
. . Kidn rointestinal tract, liver, spleen, nerv-
AA (secondary) Serum amyloid A Liver dneys, gastrointestina tac.t, €r, spieen, e
ous system, sometimes heart
IA (isolated Atrial natriuretic pep- .
. . Arial Hear
atrial) tide (ANP) a cart

Systemic AL amyloidosis

Previously known as primary amyloidosis, sys-
temic AL amyloidosis is the most diagnosed form
of amyloid clinical disease in many countries. [5]
Men and women complain of this disease at near
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the same rate (with a slight prevalence of men over
women). Mostly disease is diagnosed between the
ages 55-60 years [13]. In primary amyloidosis ab-
normal plasma cells’ clones of bone marrow pro-
duce amyloidogenic immunoglobulins. Some ami-
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no acids in the variable regions of light chains of
these immunoglobulins occupy an unusual position,
this leads to their instability and causes the tenden-
cy to fibrilogenesis [14]. In patients with primary
amyloidosis the content of plasma cells is increased
to 5-10% in the bone marrow (normally less than
4%, in the case of myeloma — more than 12%), and
they produce a particular isotype of immunoglobu-
lin light chains, which is the predominant during
immunohistochemical staining. AL fibrils are
formed from the monoclonal immunoglobulin light
chains and form the most amount of the variable
domains (VL) [13]. Almost any B cell dyscrasia,
including myeloma, macroglobulinemia and lym-
phoma, can be complicated by AL amyloidosis. In
the case of AL amyloidosis the monoclonal popula-
tion of plasma cells produces abnormal monoclonal
light chains or, more often, their fragments, which
are converted into amyloid in misfolding way. Free
monoclonal light chains of predominant lambda or
(rarely) kappa isotype are determined in blood and
urine, but their content is lower than in the case of
myeloma [13].

In the most cases (69%) all patient's organ sys-
tems are involved in amyloidogenesis (typical mul-
tiple organ infiltration), however, the most often
heart, kidneys (approximately 74%), liver (approx-
imately 27%), peripheral nervous (22%), and the
autonomic nervous system (18%) are affected [9].
However, heart tissue can be unchanged visually
[15]. In the presence of the amyloid depositions in
the myocardium a variety of arrhythmias, progres-
sive heart failure develop, which can be preceded
by asymptomatic ECG changes in the form of re-
duced voltage peaks. Echocardiography reveals
concentric wall thickening of the left and right ven-
tricle, reducing of heart cavities volume, a moderate
decrease in ejection fraction, diastolic dysfunction
of the left ventricle [16].

The prognosis in the case of primary amyloidosis
is worse than in other forms of this disease, life ex-
pectancy does not exceed two years. Patients die
within a few months in the case of heart disease or
multiple organ injury without necessary treatment.
The most frequent causes of death are heart and kid-
ney failure, sepsis, vascular complications and ca-
chexia. Pathogenetic similarity with multiple mye-
loma can rely on the inhibition of disease progression
during chemotherapy, which is carried out with the
purpose monoclonal plasma cells’ suppression [21].

The hereditary systemic amyloidosis

Hereditary systemic amyloidosis is caused by
deposition of amyloid fibrils, which are derived
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from genetic variants of the transthyretin (TTR),
apolipoprotein Al, alpha-chains of fibrinogen and
lysozyme, or other species [17, 18]. Family amyloi-
dosis is usually associated with recurrent disease,
which is transmitted in an autosomal dominant way.
This variant is not rare; actually amyloidogenic
TTR Val lle 122 variant is present in 4% of all Af-
rican-Americans and in 23% of African-Americans
with heart amyloidosis [18]. There are nephro-
pathic, neuropathic and cardiopathic types of hered-
itary amyloidosis. This amyloidosis can be the only
one manifestation of the disease [19].

There are more than 80 mutations of the TTR
gene, which cause diseases. Most TTR mutations
are associated with damage of heart or nervous sys-
tem [20]. Usually clinical symptoms don’t debut
earlier than 35-40 years. For transthyretin amyloi-
dosis lesion of peripheral nerves with the develop-
ment of amyloid polyneuropathy (sensory-motor or
in the type of violations of autonomous vegetative
functions), heart (amyloid cardiomyopathy), the
gastrointestinal tract, the vitreous body, the devel-
opment of carpal tunnel syndrome are typical.
Prevalence of any symptoms depends on the type of
gene mutations and on the type of family transthy-
retin amyloidosis. If the mutation is localized closer
to the N-end of the protein transthyretin molecule,
than the development of polyneuropathy (30Met) is
more pronounced; if the mutation is located closer
to the C-end, than the clinical picture of cardiomy-
opathy is more evident (121Met) [17].

The main manifestations of hereditary amyloi-
dosis of the heart and cardiovascular system are the
rhythm and conduction disturbances, false angina
(it is caused by lesions of small coronary vessels)
and progressive heart failure. During echocardiog-
raphy a sharp compaction and thickening of the
myocardium with a decrease of the size of the left
ventricular cavity are revealed [21, 22].

Rare manifestations of a family non-TTR amy-
loidosis are mutations in genes, which encode fi-
brinogen, gelsolin, lysozyme and apolipoprotein Al
and A2 [23, 24]. Mutations of fibrinogen and
apolipoprotein lead mainly to the amyloid kidney
damage, progressive cardiomyopathy and severe
heart failure can occur in some patients with dis-
covered apolipoprotein A1 mutation (Ng, 2005)
[20]. Gelsolin mutation, which is endemic in Fin-
land and can be found rarely all over the world,
almost always it is associated with diseases of car-
diac conduction system [24].

The identification of pathological myocardial
amyloid infiltration during endomyocardial biopsy
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is necessary for the diagnosis of a family-type car-
diac amyloidosis [25, 26].

Senile systemic amyloidosis (SSA)

SSA has been recognized as endemic in Japan
(1968), Sweden (1976), and sporadic in many coun-
tries [27].

Senile systemic amyloidosis, which should be
differentiated from AL-amyloidosis, is rare. Local
forms of senile amyloidosis are dominant; they are
presented as endocrine and not endocrine amyloi-
dosis. Endocrine forms should include senile isolat-
ed atrial amyloidosis and senile amyloidosis of
pancreatic islets, and not endocrine — senile aortic
amyloidosis, senile cerebral amyloidosis, senile eye
amyloidosis and senile amyloidosis of the prostate
or seminal vesicles [20, 28-30].

In addition to the most frequently observed
mono organ manifestations in the local senile amy-
loidosis, multiple organ manifestations are possible
— multiple organ senile (matched) amyloidosis,
which is not found in more than 5% of cases. Com-
binations of endocrine forms of amyloidosis with
amyloidosis of aorta or pancreatic islets, with cere-
bral amyloidosis and associated eyes amyloidosis
are the most common [20].

In the case of senile amyloidosis lesions of
heart, arteries, brain and pancreatic islets are typi-
cal. These changes, as well as atherosclerosis, cause
senile physical and mental degradation. Older peo-
ple have a clear link between amyloidosis, athero-
sclerosis and diabetes, which combines age-
metabolic disorders [31]. In the presence of senile
amyloidosis the local forms (amyloidosis of atrial,
brain, aorta, pancreatic islets) are most frequent,
however a generalized senile amyloidosis can be
observed with affecting mainly the heart and blood
vessels, which is not much different from the gen-
eralized primary amyloidosis clinically [20].

SSA is caused by the deposition of amyloid fi-
brils, which were derived from normal transthyretin
of "wild" type and presented always slowly pro-
gressive infiltrative amyloid cardiomyopathy. TTP
is a transport protein, which is mainly produced in
the liver. TTR gene is located on the 18" chromo-
some (18g23). The disease is transmitted in an au-
tosomal dominant way with high penetrance [32].
Most often mutation is manifested in replace of
valine into methionine at position 50 (Val50Met),
firstly it was discovered in the Portuguese popula-
tion. Cases of senile amyloidosis rarely occur in
people younger than 60 years, but its prevalence
ranges from 25% to 36% in patients older than 80
years and from 3.6 to 46.0% in patients older than
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70 years. The predominance of male patients
among the total number of patients is typical, also
preferential cardiac lesions of SSA are noted [32].

In the presence of senile amyloidosis chest part
of aorta is affected mainly, not the abdominal aorta,
as in the case of atherosclerosis, which makes doubt
on the role of hemodynamic factors in amyloido-
genesis. But in the most cases there is a combina-
tion of amyloidosis and atherosclerosis in the same
aorta parts. And this combination in different age
periods has a different character: up to 80 years —a
rare, from 80 to 89 years — a possible, but there are
no correlations, over 90 years — frequent, and dom-
inant amyloidosis [2, 33]. The combination of amy-
loidosis and atherosclerosis of aorta in old age has
not univalent pathogenetic assessments and it is
based on gerontological patterns [27]. The clinical
manifestations of senile amyloidosis are extremely
different: dysfunction of the myocardium, insulin
dependent diabetes mellitus, presenile and senile
dementia, cataract, glaucoma, age-related macular
degeneration, etc. However, the senile amyloidosis
is detected extremely rare during the life [2, 33].

Isolated atrial amyloidosis (I1AA)

This is the most common variant of amyloido-
sis, which occurs mainly in old age — its prevalence
exceeds 95% among people over 80 years and it is
usually diagnosed as a random finding during au-
topsy. Typically, the disease has a benign course
and is associated with atrial fibrillation [30, 34].

For 1AA precursor protein is atrial natriuretic
peptide (ANP), which forms the amyloid deposits
only in the atrium. This disease is a representative
of true localized forms of amyloidosis, which don’t
affect other organs. Thus, the IAA diagnosis can be
established only during autopsy, an endomyocardial
biopsy from a thin wall of the atrium is associated
with an unacceptable risk of perforation. Unlike the
SSA, this disease is typical for elder women [34].
According to the analysis of autopsies, increasing
of IAA frequency occurs with age, reaching 95% in
the 81-90 year old people [10]. Despite the high
prevalence, 1AA is not clinically significant type of
amyloidosis, which is responsible for the occur-
rence ultimately heart failure. However, in some
works a potential role in the development of atrial
conduction disorders and atrial fibrillation in older
patients is suggested [10, 34].

Besides the above information, the role of in-
flammatory proteins calgranulins A and B (S100A8
and S100A9) are considered in the formation of
amyloid deposits in the cardiovascular system.
These proteins belong to the family of S100 Ca?*-
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binding proteins and in some studies their relation
with pathology of cardiovascular system is indicat-
ed [35-39]. The presence of mRNA and S100A8
and S100A9 proteins are also expressed in the mi-
crovasculature in the areas of neovascularization.
Monomeric and complex shapes of S100A9 were
prevalent in the matrix vesicles, which were isolat-
ed from human aorta and carotid arteries, suggest-

Conclusions

The studies of amyloid lead to the identification
of previously unknown peptides and proteins,
which are involved in a large number of important
metabolic processes. These proteins include amy-
loid A and its precursor, cytokine-regulated serum
amyloid A (SAA), more than 70 variants of the
transthyretin (TTR), cerebral amyloid - protein, af8
and their predecessor ABRR, associated with diabe-
tes islet amyloid peptide (IAAR) and prion proteins
such as an agent of scrapie and other neurodegener-
ative diseases (ARIR).

Currently more than 29 different proteins are
learned, they are identified as the causative agents
of amyloid diseases. Despite the heterogeneity of
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