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Korolenko H.S., Strelchenia O.V. Clinical and histolog-
ical features of dermatomyositis.

Abstract. Dermatomyositis is a rare immune-mediated
disease with predominant lesion of muscles and skin. Derma-
tomyositis can be associated with malignant neoplasms in about
30% of cases. The etiopathogenesis of dermatomyositis is still
unclear, but a range of factors such as genetic predisposition,
immunologic, and environmental factors, viral infections and ul-
traviolet light play a role in the development of the disorder.
Different types of dermatomyositis have been identified.
Although a majority of cases of dermatomyositis share the
common presentation of muscle weakness, they differ clinically
in terms of skin lesions involved. Moreover, patients with
amyopathic dermatomyositis have the cutaneous findings of der-
matomyositis, but do not have muscle weakness. The diagnosis
of dermatomyositis is a difficult task due to its multiple types, its
rarity, and the fact that the disease may affect multiple organs.
In this article we will analyze of the clinical picture and histologi-
cal finding that can help in the diagnosis of dermatomyositis us-
ing literature data.

Key words: dermatomyositis,
histopathology, diagnosis, classification.

clinical  picture,

Dermatomyositis (DM) is a rare inflammatory myopathy
with ctaneous involvement. Dermatomyositis affects both
children and adults. It is most often observed beyond the age of
40, but there is also a peak of incidence between 5 and 12 years
of age[1].

Evidence supports that DM is an immune-mediated
disease and 50-70% of patients have circulating myositis-
specific autoantibodies (anti-Mi-2, anti-MDA-5, anti-NXP-2, anti-
TIF-1y, and anti-SAE-1/2), and proteins p155 and p140 with an
unexplained function. [2].

It is characterized clinically by progressive symmetrical
proximal muscle weakness and a local or generalized rash.
Some patients display typical features of DM without skin
involvement, or even without muscle involvement. Although the
process primarily attacks the skin and the muscles, it is a
systemic disease with frequent manifestations in the
gastrointestinal tract and pulmonary system. Importantly, DM is
also regarded as a paraneoplastic phenomenon, as cancer may
precede, occur concurrently with, or follow the development of
the clinical signs of disease. The risk of malignancy is estimated
in approximately 30% of cases [3].

Different DM types have been identified. The disease can
be categorized classic DM (muscular and skin involvement
coexists), juvenile, or amyopathic DM (the disease affects the
skin only), hypomyopathic DM (subclinical evidence of myositis),
postmyopathic DM (recovery of myositis with persisting
cutaneous involvement) and DM sine dermatitis (muscular
biopsy indicative of DM without cutaneous signs) [4].

Given such diverse presentations, dermatomyositis is a
diagnostic challenge. In addition, a some diseases can also
present with muscle weakness and should be excluded by
investigations before a definitive diagnosis of dermatomyositis
can be made.

Although the diagnosis is usually based upon clinical and
laboratory findings, histopathology may help to provide
diagnostic clarity, particularly for disease phenotypes that are
rare and perhaps may be helpful in understanding disease
pathogenesis.

We set a goal to find out which clinical and histological
features can help in the diagnosis of dermatomyositis.

Materials and methods. In this article we describe the
clinical and histopathologic presentation of DM using domestic
and foreign literature data to facilitate timely diagnosis and early
treatment. Searches were built around the key words:
dermatomyositis, clinical picture, histopathology, diagnosis,
classification.

Results. Dermatomyositis is a rare inflammatory immune-
mediated muscle disease that is clinically heterogeneous and
that can be difficult to diagnose. Dermatomyositis (DM) typically
presents with subacute symmetric progressive proximal muscle
weakness, a characteristic skin rash, or both. The disease can
be acute (over weeks) or chronic (over months to years) [5].

DM affects children and adults of both genders, but
females suffer more often than males with a female to male ratio
of 2:1. Overall incidence of DM was around 5.5 per 1 million
persons. DM has two peaks of incidence: one in childhood
between 5 and 15 years of age and one in adulthood between
40 and 60 years [1].

The etiopathogenesis of DM is still unclear, but a range of
factors such as genetic predisposition, immunologic, and
environmental factors, viral infections and ultraviolet lightplay a
role in the development of the disorder [6]. Multiple studies have
indicated that patients with particular human leukocyte antigen
(HLA) types are at higher risk of dermatomyositis. There are
multiple theories about the mechanisms of virus-induced
autoimmunity at DM, such as alteration of cellular proteins,
autoantibody induced B cell activation, and molecular mimicry
[7]. Several drugs can trigger dermatomyositis. These include
antineoplastic drugs (hydroxyurea, cyclophosphamide), anti-
infectious agents (penicillin, sulfonamides, isoniazid), non-
steroidal anti-inflammatory drugs (diclofenac, phenylbutazone),
D-penicillamine,  statins, and certain vaccines [8].
Dermatomyositis has also been observed to occur more
frequently among women exposed to high-intensity ultraviolet
radiation [9].

Patients with DM have a three to eight times increased risk
for developing an associated malignancy compared with the
general population. The most common cancers that associated
with DM are ovarian, gastrointestinal tract, lung, and breast
cancers, and non-Hodgkin's lymphomas. Cancers may be
detected prior, concurrently, or after the onset of DM [10,9].

DM presents with a varying degree of muscle weakness,
which involves in a symmetric manner mainly the proximal
muscles, and is associated with contractures and atrophy in the
late course of the disease. Patients often have difficulty with
activities such as rising from a chair, climbing stairs, lifting
objects, or combing their hair. Fine motor movements that
depend on the strength of distal muscle, such as opening a
jar,buttoning a shirt are relatively unaffected [11,6].

Neck-flexor muscles are often involved, causing difficulty
in holding up the head, and patients can present with head drop.
When oropharyngeal striated muscles and upper oesophagus is
involved dysphagia may occur. With more severe disease,
patients can develop pulmonary symptoms due to weakness of
the thoracic muscles or interstitial lung disease. Cardiac
disturbances are less common, but can occur in 30% of patients,
and most often there are isolated electrocardiographic changes
that are not clinically significant.

DM has been viewed as a humorally mediated vasculopa-
thic disease given the findings of autoantibodies and comple-
ment deposition in vessels. Putative myositis-specific autoanti-
bodies directed against the endothelial cell of the endomysial ca-
pillaries cause activated complement C3 [2]. Activated C3 leads
to formation of membranolytic attack complex which deposits on
vascular walls and causes inflammation. Proinflammatory cyto-
kines promote the release of activated T cells into the perimisial
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and endomysial spaces. T cells and macrophages through their
integrins bind to the adhesion molecules and pass into the mus-
cle through the endothelial cell wall.

The histological findings of DM in muscle include the dep-
osition of immunoglobulin and 5b-9 complement components
(membrane attack complex) at the endomysial capillaries. In-
flammatory infiltrate is concentrated around the perivascular and
interfascicular regions and consists of B cells, CD4+ T helper
cells, macrophages, plasmacytic and dendritic cells. Muscle bi-
opsy at the histological investigation and ultrastructural level of-
ten shows an endothelial swelling, endothelial tubuloreticular in-
clusions [14], fibrinoid necrosis of blood vessels of the microvas-
culature and damage of muscle fibers in the interfascicular sep-
tae or the periphery of the fascicles. Finally, there is striking re-
duction in the number of capillaries with compensatory dilatation
of the lumen of the remaining capillaries [4].

Cutaneous manifestations of DM more often precede mus-
cle or systemic involvement by several months or years. A pro-
portion of patients will have the characteristic cutaneous findings
of DM, and never develop clinical or laboratory signs of myositis.
For this reason the identification of skin manifestations of DM is
highly important for an early diagnosis and a favorable prognosis
of the disease.

The Gottron’s papules, heliotrope rash, and Gottron’s sign
remain as the pathognomonic cutaneous hallmarks of DM. How-
ever, over the years, a myriad of other skin manifestations with
varying degrees of specificity have emerged as characteristic
clues to diagnosing DM [13].

Gottron’s papules are found in up to 70% of patients. They
consist of erythematous-to-violaceous slightly elevated papules
and small plaques symmetrically localized over bony promi-
nences, particularly on dorsal aspects of metacarpophalangeal,
proximal interphalangeal and/or distal interphalangeal joints.
The papules can also be found over other joints such as elbows
and knees. Papules or erythema over the palmar surfaces of the
hand joints have been described as inverse Gottron’s papules
and were reported in association with interstitial lung disease.
There are a vacuolization of the basal layer of epidermis layer,
papillomatosis, acanthosis with hypergranulosis, hyperkeratosis,
basement membrane thickening, macrophage and lymphocyte
infiltration as well as dilated lymphatic vessels in the papillary
and reticular dermis have been described as histopathological
features [4].

Another hallmark sign of DM is the heliotrope rash which
consists of erythema of the upper eyelids often with associated
edema and telangiectasia called heliotropic glasses [2]. These
lesions are primarily characterized by slight hyperkeratosis and
epidermal atrophy, with effacement of the ridge pattern; in the
dermis, extensive edema, telangiectasia, and a sparse peri-
vascular infiltrate of lymphocytes may be present. The heliotrope
rash may parallel the course of myositis and intensification in
color may suggest a flare-up of the disease.

Gottron's sign refers to erythematous macules overlying
the elbows or knees, and are less specific findings for DM. His-
tological findings are similar to Gottron’s papules, with less con-
sistent epidermal alterations [1].

Other characteristic skin changes that may help differenti-
ate DM from other conditions include “V”-sign, shawl sign and
“holster sign” [6].

The “V” sign is an erythematous rash on the neck and an-
terior chest which may be followed by crusts and discoloration in
later stages. This sign is especially common in patients who
have not used sun-protective measures. A shawl sign refers to a
symmetrical erythematous rash on the upper back and shoul-
ders. The presence of erythema on hips and lateral thighs is
known as the “holster sign”, in these areas the skin may appear
dry and cracked. This affected area is usually not exposed to
sunlight. Histological findings in erythematous lesions including
also V-neck sign, shawl sign and holster sign are the same as
heliotrope rash.

Characteristic hand lesions include rough and cracked, hy-
perkeratotic, “dirty” horizontal lines with lichenoid papules on the
lateral and palmer areas of the fingers, resembling “mechanics”

hands. Papules are frequently associated with hyperkeratosis,
scaling and fissuring of the fingers, resem bling a chronic form of
eczema. On biopsy, these lesions demonstrate hyperkeratosis,
focal parakeratosis, psoriasiform acanthosis, colloid bodies in
the epidermis, and mononuclear cell infiltrate around the blood
vessels in the upper dermis. Mucin deposition has been also de-
scribed as a characteristic sign. Presence of colloid bodies in the
epidermis is the major clue for differential diagnosis with eczema

[4].

The mechanic’s hands may be simultaneously leaking with
another similar foot lesions of DM, recently called the “hiker’s
feet”. They consist of bilateral dryness, cracking, and hyperker-
atosis predominantly on the plantar aspect of feet [4].

Among potentially significant cutaneous features of DM is
flagellate erythema or zebra-like erythema [13]. These are linear,
itchy streaks in the upper back, lateral chest and/or upper but-
tocks. Histopathology is not specific, and shows a mild epidermal
atrophy with vacuolization of the basal layer, moderate edema of
the papillary dermis, and lymphocytic infiltration in the upper der-
mis.

Skin involvement in DM also manifests with characteristic
telangiectasia in periungual areas. Dilated and tortuous blood
vessels with avascular areas are frequent findings, which are
similar to those of lupus erythematosus. However, these lesions
are hardly ever biopsied; the prominent histological finding may
be vasculitis in acute phases [7].

Poikiloderma is a manifestation of disease chronicity with
a mottled picture of hyperpigmented and hypopigmented mac-
ules interspersed with telangiectasias. In DM it is commonly
found on the posterior shoulders, upper arms, back, buttocks
and V-neck area. Histologically, poikiloderma is characterized by
hyperkeratosis, mild epidermal atrophy with loss of rete ridge
pattern, and basal cell liquefactive degeneration; the dermis may
be edematous and contain increased mucin, with dilated vessels
[12].

Lastly, calcinosis is often a late complication [1,5]. Calcin-
osis can especially occur during the childhood peak of the dis-
ease. On clinical examination, calcinosis presents as superficial
or subcutaneous nodules, the latter having a popcorn-like form.
They are mainly found on sites of repeated microtrauma such as
the buttocks, elbows, and knees. Calcinosis located on the ex-
tensor side of the extremities may ulcerate, leading to difficult-
healing chronic ulcers. From a histopathologic point of view de-
posits of calcium are localized in the dermis, in the subcutaneous
fat and even in the fascia. Calcium as a rule is inert, and no for-
eign body reaction is elicited.

Conclusion. The diagnosis of DM is a difficult task due to
its rarity, its multiple types, and the fact that the disease may
affect multiple organs. The complex differential diagnosis includ-
ing histological data with immunohistochemical study is im-
portant for the timely diagnosis and early intervention of derma-
tomyositis.
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KoponeHko I.C., CtpenbyeHs O.B. KniHiko-ricronori-
YHi ocobnuBoCTi AepmaToMio3uTa.

Pe3tome. [lepmaTtomMiosnT - pigkicHe iMyHO-onocepeako-
BaHe 3axBOPIOBaHHA 3 MEpPEeBaXHUM YpaXeHHAM M'A3iB Ta
wkipn. Oepmatomiosnt B 30% BMnagkis Moxe OyTu Nos's3aHnin
3i 3M10SAKICHUMUN HOBOYTBOPEHHsIMU. ETionaToreHes gepmaromio-
3UTY OO0 KiHUS HEBIAOMUNI, ane uinui psg akTopis, Takux sk re-
HETMYHAa CXUMbHICTb, IMyHOMOriYHi hbakTopu Ta akTopy HaBKo-
NULWLHBOrO cepefoBuLLA, BipYCHI iHGeKLiT Ta ynbTpadioneTose
CBITNO, BigirpaloTb posb Yy PO3BUTKY 3aXBOPIOBaHHS. Buginatwotb
pi3Hi TN gepMaTomio3nTy. Xo4ya B OinbLIOCTi BMNagKiB XBO-
pobu NpucyTHA M’si30Ba CnabkKiCTb, MOro KNiHiYHi NposiBu Biapi3-
HAKTBCS CTYNEHEeM 3anyyeHHs WKipy. binbLw Toro, y nauieHTis 3
amionaTtMyHMM 4epMaToMiO3UTOM € NnLLIE YpaXKeHHs LWKipn. Ye-
pe3 Pi3HOMaHITHICTb KNiHIYHUX NPOSIBIB 3aXBOPHOBaHHS, NOro pi-
OKICTb Ta 0QHOYaCHe ypaxeHHs AeKinbKOX OpraHiB AiarHocTuka
[epMaTomio3nTy nNpeacTaBnsie NeBHi TPYAHOLLI. Y Ui cTaTTi, 3a
AaHnMuy niTepaTtypu, M1 aHanisyemo KniHivHi nposisu Ta Bianosi-
[OHi ricTonoriyHi gaHi, ki MOXyTb 6YTV KOPUCHUMM B AiarHOCTML
AepmaTomiosunTy.

KniouyoBi cnoBa: fepmMaTtomioanT, KriHiYHa kapTuHa, ric-
Tonartonorid, AiarHocTuka, knacudikauis.

[0.C.BapaHHuk, O.1.CutHiveHko, B.O.MeHwwunkoBa,
I".C.KoponeHko, T.B.YceHko
CYYACHI YABNEHHS MPO KAPAIOMIOMATII. KNIHIKO-
MNATONOrOAHATOMIYHUIA BUNALOOK 3
OUNATALINHOIO KAPQIOMIOMATIELO
[HINpOBCEKMI AepXXaBHUA MEOQUYHUI YHIBEPCUTET,
Kadbeqpa naTonoriYHoi aHaToMii Ta Cy4oBOi MeanNLMHN

KapaiomionaTii € rpynoto ogHWX 3 HAMMEHLL BUBYEHUX Ka-
pAionoriyHMx 3axeoproBaHb, Oyayum 3 ogHoro Goky «terra
incognita», a 3 iHWOro — 06'eKTOM CTPIMKO po3BuMBaro4oics 06-
nacTi cydacHoi kapgionoriyHoi Hayku. lMigBuweHun iHTepec oo
npobnemn OOCNIOXKEHHS1 OaHOI rpynu 3axBOPHOBaHb Miokapaa
NOSICHIETLCA HEOBXIOHICTIO MoAanbLIOro 3'siCyBaHHSA eTionorii
Ta naTtoreHesy, Pi3HOMaHITTAM i He CNeLMdIYHICTIO X KMiHIYHUX
NnposiBiB, 3HAYHWMM AiarHOCTUYHMMU npobnemamu, TpyaHO-
LWaMm B NiKyBaHHI Ta HEOAHO3HAYHICTIO MPOrHO3Y.

Hoerun yac TepmiH "kapaiomionarTii" 3acTocoByBaBcs Ans
Mo3HaYeHHs MEepBUHHMX 3axXBOPKOBaHb MiokapAa HeBu3Haue-
HOro reHe3y. KOHKpeTHO Lel npuHumn 6yB NOKNaZeHnii B OCHOBY
nepLumx knacudikauin kapgiomionartii. B TenepiluHii yac 3axso-
ptOBaHHA Ccepus, SKi BUHMKAOTb BHACMIAOK OUCHYHKLUiT Mio-
Kapga, HasnBarTbCA KapAiomionaTiaMu (3axBOpOBaAHHAMU cep-
ueBoro M'siza). BoHn MoxyTb 6yTM nepBUHHWMMK, TOGTO MmaTo-
NOriyHi NpoLecn po3BMBaKTLCS TiMbKW B MiokapAi (MOXyTb OyTn
HacnigkoM cneumdiyHMX reHHUX MyTauil Y KOMNOHEHTaX eHep-
reTuyHoro mMetaboniamy cepusi abo B CTPYKTYPHUX i CKOPOTNU-
BMX Binkax i 7.4.) abo BTOPUHHMMM, SIKLLO MATOJOris cepusi €
KOMMOHEHTOM CUCTEMHOrO 3aXBOPHOBAHHS.

KapgiomionaTii knacudikytoTe 3a pi3HUMU KpUTeEpisiMu,
BKIIOYHO i FeHeTWuHi npuunHu aucdyHkuii. OgHak 3 MeTolo

fiarHocTukM Ta nikyBaHHA, 3rigHo MKX-10, rpyHTylounck Ha
KIiHIKO-PYHKUIOHaNbHUX Ta MOPAONOriYyHNX nposisax, BUAiNs-
I0Tb TPU Baknumei chopmu Kapgiomionartin: gunartauinHa (KoHre-
ctmBHa - [OKMI), gk HannowwmpeHiwa (90% Bunagkis
3yCTpiYaeTbCsa Y BCiX KpaiHax CBiTY), 3 OKPEMUM Pi3HOBUAOM -
ankoronbHa kapgiomionarTisi; rinepTpodiyHa (KOHCTPUKTMBHA)
(TKM) Ta pectpuktusHa (PKMIM). [1]

MeTa Ta 3aBOaHHA: 3poOMTU aHani3 nitepaTtypHUX oxe-
pen, NpUCBSAYEHNX AunaTauinHimM i rinepTpodiyHMM Kapgiomio-
naTisam, HagaTu KIiHIYHMIA BUNagoK 3 NPakTUKKU 3 nodanbLlunm na-
TONOroaHaTOMIYHUM OONiIIKEHHAM L€ naTonoril.

Marepianu Ta meToam: 0O yBarv npeacTaBrieHo KriHiko-
aHaToOMiYHMIA aHani3 NomMeprnoi ANTUHW, NpY AunaTauinHii kap-
piomionarii. MaToricTonoriyHe AOCniMKEHHA MaTepiany npoBo-
OMNoCb 3 BUKOPUCTaHHSAM CTaHAapTHWX 3aranbHOMOopdosoriy-
HUX MeToanK papOyBaHHA reMaTOKCUMIHOM i €031HOM, a TaKoX
[00AaTKOBO ANS BUSIBNIEHHSI CNOMYYHOI TKAHUHMW cnelianbHUMu
dapOHMKamMun — NiKPOPYKLUMHOM 3a MeToamKor BaH [Mi3oH.

Pesynbtatu:[lunatauinHa Kapgiomionatis xapakrtepu-
3YETLCS MPOrPECUBHUM PO3LLUMPEHHSAM Cepus i CKOPOTMMBOIO
(cucToniuHoo) AncadyHkuieto.[2] OaHa naTonoria Ayxe 4acto
acoLiloeTbCA 3 PO3BMTKOM 3acCTiiHOI CepLeBOi HeQoCTaTHOCTI,
yacTo pedpakTepHoi 4o Tepanii, LWo NpoBOANTbLCS, i HECTIPUAT-
NMBMM MPOrHO30M.

[o npvunH possutky AKMIT cnig BigHecTu reHeTuyHi ae-
ekt Miokapay, MiokapauTu, Tpueani NopyLleHHs meTaboniamy
B MiOKapai, Aito TOKCKHIB, a 40 haKTOpIiB PU3NKY — 3ITOBXMBAHHSA
ankoronem, BariTHICTb Ta NiCNANOMOroBMin nepiog, 36inbLUeHHS
npoaykuii ketexonaminis. MNposigHe Micue B eTionorii gaHoi na-
Tonorii 3aMaloTb reHeTu4Hi npuunnHn. Big 20 go 50% Bunagkis
reHeTM4yHo JeTepMiHoBaHi. Bigomo, wo npu Ui  dopmi
Kapaiomionatii BMHUKalOTb MyTauii 50 renie, npuyomy nepe-
BaXHO 3 ayTOCOMHO-AOMIHAHTHUM TUMOM YcrnagKyBaHHS.[2]
Cnig BiA3HAYMTK | OKPEMO BUAINNTU BAXIMBICTb BipyCHOro ¢hak-
TOopa B pPO3BUTKY AaHoi Kapaiomionarii, 3okpema Bipyc Kokcaki B,
aneHoBipycHy iHdekuito, Bipyc rpuny, COVID-19. OaunH 3 ocHoB-
HUX MeXaHi3MiB BUHWKHEHHS [OKMI1 - ayToiMyHHMR, WO 3anyc-
KaeTbCA KapAiOTPOMHUMK Bipycamu B YMOBaxX 3MIHEHOI iMyHO-
NOriYHOI PeaKTUBHOCTI.

XapakTtepHMMM € 3MiHM nig 4Yac MakpOCKOMiYHOro Ao-
cnigpxeHHsa. Cepue 3HayHO 30inblwieHe B po3Mipax B 2-3 pasu
(cyTTeBe 36inblUEHHA Mack cepus i cepLeBoro iHAeKkcy, Biady-
BaETbCS B OCHOBHOMY 3@ paxyHOK LUMYHOYKiB, BinbLue niBoro),i3
PO3LUMPEHNMI KaMepaMK, TaKoX rinepTpodisi i CKnepo3 cocou-
KOBUX M’A3iB, pPO3LUMPEHHST hiDPO3HUX Kinewb KnanaHiB cepusi.
Miokapg cBiTnuin, Aps6nuia, B’anuii. TOBLUMHA CTIHKK LUNYHOYKa
npy LbOMY MOXe B6yTn MeHLLIO, GinbLUoo 3a HopMy, abo HaBiTb
HopManbHOW (3a3Buyan He nepeBullye 15-16 mm). PikcyeTbca
TaKOX MOTOBLLEHHA eHaoKapAa, nepeBaxHO MiBOro LUMyHOYKA.
HasBHICTb MpUCTIHKOBMX, MypanbHux Tpombis (50-60% BHa-
CNioK YNoBiNIbHEHHSA KPOBOTOKY B MOPOXHUHAX cepus Npw ix aun-
narauii, a Takox rinepkoarynsauinHmx 3MiH remocTasy), ki Mo-
XyTb OyTV pkepenom Tpomboembonii.

CneumdivHi ricronorivni 3amiH npy OKMM BigcyTHi. Binb-
WicTb kapAiomiouuTiB rinepTpodoBaHi, 3 BOrHULLAMMW MapeHXi-
MaTO3HOI X1POBOiI ANCTPOdii, 3 0O3HaKaMK KNITMHHOIO HabPSKy,
3 MOLUKOMKEHHSIM Miodibpun (akTUHy Ta Mio3uHy), miouuToni-
30M. Mopsaa 3 UMM HasIBHICTb CTOHLLEHUX, XaOTUYHO po3TaLloBa-
HUX KapAioMiouunTiB, MOXe Y BENMKMX KiNlbKOCTAX BM3HaYaTUCA
ninodbycLUmH i BUpaxeHa iHinbTpauis nimcdouutamm. Ak Hacni-
[OK NepeHeceHoro NOLLKOMKEHHS kapAiomiounTis, y MiokapAi ni-
BOrO i piALLIe NpaBoro LWiyHOYKa BU3HAYaeTbCS BEMNMKa KinbKicTb
cybeHpokapaianbHux, iHTpamyparnbHui binyesaTux pyouunkis, ne-
peBaxHO APiGHOBOMHMLLIEBMX, SIKi MICLISIMM MOXYTb 3NMBaTUCS B
6inbl Benuki pybui. TakoX xapakTEepHUM € PO3LLUMPEHHST Npo-
CBIiTY BEH i apTepin cepus.

KMI (rinepTpodivHa kapaiomionatia) — ue rineptpodis
Miokapaa 6e3 po3LUMPEHHS LUNYHOYKIB, 3a3BMYal BUSBISETLCS
HenponopuiiHe MOTOBLUEHHA MDKLLYHOYKOBOI MNEeperopoakm,
To6TO acumeTpuyHa i rineptpodia. OgHak 6ing 10% Bunagkis
TKMI BMABRAOTL KOHLEHTPUYHY rinepTpodito miokapay. MKMI
MOXe po3BmBaTUCH Oyab-siIKOMY Bili, ane sik NpaBuIIO NPosiB-
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