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Souhrn

Cil: Autoprotilatky proti slozkam 52 kDa a 60 kDa Ro/SSA jsou
dilezitym laboratornim ukazatelem zvla§té pro diagnostiku
primarniho Sjogrenova syndromu (SS) a systémového lupus
erythematodes (SLE). Déti matek s témito autoprotilatkami se
nachazeji v riziku zavaznych komplikaci (neonatilni lupus,
kongenitalni srde¢ni blokada).

Metody: V této studii jsme testovali pFitomnost autoprotilatek proti
52 kDaa 60 kDa Ro/SSA antigenim v ¢eské populaci u 31 Zen trpicich
SLE a 20 pacientek s primarnim SS. Pro srovnani byla pouzita
skupina zdravych Zen — dobrovolnic. Analyza autoprotilatek byla
provedena imunoblotovou technikou s pouzitim seti ANA/AMA —
Immunoblot (DPC, Némecko). Rozdily v obsahu autoprotilatek mezi
jednotlivymi skupinami byly vyjadieny pomoci relativnich Cetnosti.
Vysledky: Cetnost nalezii anti-52 kDa Ro/SSA byla vyznamné vyssi
u pacienti se SS (95 %, p<0,001) i u SLE pacienta (52 %, p<0,001)
nez v kontrolni skupiné (8 %). Skupina pacienti se SS vykazala
signifikantné vyssi incidenci anti 52 kDa Ro/SSA autoprotilatek nez
skupina SLE (p<0,001). Autoprotiliatky proti 60 kDa Ro/SSA byly
rovnéz ¢astéjsi u pacienti se SS (40 %, p<0,001) i SLE (23 %, p<0,001)
nez u kontrolnich Zen (0 %). Obé skupiny pacienti (SS a SLE) se
neliSily v ¢etnosti vyskytu anti 60 kDa Ro/SSA autoprotilatek.

Summary

Objective: Autoantibodies against the 52 kDa SSA-Ro and the 60 kDa
SSA-Ro are important laboratory variables in autoimmune,
immunopathological diseases, most notably in the diagnosis of primary
Sjogren,s syndrome (SS), and certain variants of systemic lupus
erythematosus (SLE). Pregnant women who have anti-SSA and/or
anti-SSB autoantibodies, regardless of their clinical status are at risk
for having infants with manifestation of neonatal lupus, including the
development of congenital heart block.

Methods: We conducted the study in which the presence of antibodies
against the 52 kDa SSA-Ro and the 60 kDa SSA-Ro in Czech
population was determined in 31 women suffered from SLE, 20 women
with primary SS and 12 healthy blood donors by immunobloting
analysis using ANA/AMA-IMMUNOBLOT (DPC Biermann GmbH,
Germany) diagnostic kit. The differences in the positive results among
different groups were calculated by the comparison of relative
frequencies of incidence.

Results: The presence of anti 52 kDa SSA-Ro antibodies was
significantly higher both in SS patients (95 %, p<0.001) and SLE
patients (52 %, p<0.01) than in control (8 %). Comparing the positivity
for anti 52 kDa SSA-Ro between SS and SLE patients the presence of
antibodies is significantly higher in former group (p<0.001). The



Zivér: Nalezy autoprotilatek proti 52 kDa a 60 kDa Ro/SSA antigeniim
byly ve shod¢ s literarnimi udaji a jejich detekce muze obohatit péci
o matku a plod.

Klicova slova: Sjogreniiv syndrom, 52 kDa SSA-Ro autoprotilatky, 60
kDa SSA-Ro autoprotilitky, systémovy lupus erythematodes.

UVOD

Pfitomnost autoprotilatek proti antigenim Ro/SSA a/
nebo La/SSB v séru téhotnych Zen je rizikovym faktorem
pro rozvoj neonatalniho lupusuu jejich déti. Patii sem piede-
vs§im pacientky se Sjogrenovym syndromem (SS) a systémo-
vym lupus erythematodes (SLE). Neonatalni lupus je prav-
dépodobné vyvolan autoprotilatkami matky proniknuvsimi
pres placentu do krevniho obéhu plodu. Projevy neonatalni-
ho lupusu mohou byt srde¢ni, kozni, jaterni nebo hematolo-
projevem je kongenitalni srdeéni blokada (CHB), jsou ostatni
projevy zpravidla transientniho charakteru a mizis postupnou
eliminaci matCinych autoprotilatek z ob¢hu ditéte. CHB je
nejcastéji diagnostikovan uz intrafetalné mezi 16. a 24. tyd-
nem gravidity a mize byt spojen s myokarditidou (2, 3).

Mechanismy, kterymi mohou matciny autoprotilatky za-
meéfené proti intracelularnim antigentim zptisobovat tyto za-
vazné poruchy srde¢ni funkce, nejsou dosud do detailti ob-
jasnény. Je znamo to, ze srdecni sval dospélého clovéka
obsahuje Ro/SSA antigen. Zvlasté vysoka hladina tohoto
antigenu vsak byla nalezena ve fetalnim srdecnim svalu.
Timto si lze vysvétlit vyssi citlivost fetalniho srdeéniho svalu
k 1gG protilatkam proti Ro/SSA antigenu. Pasivné ziskané
anti-Ro/SSA autoprotilatky se vazi na antigen fetalniho srdce
a mohou zpusobit zanét a fibrozu (3). V jedné studii byla
dokumentovana pfitomnost matéinych IgG autoprotilatek
proti La/SSA na povrchu fetalnich myokardialnich fibril (7).
Jini autofi eluovali anti Ro/SSA autoprotilatky z postizené-
ho fetalniho srdce (15). Depozita IgG byla nalezena v né-
kolika srde¢nich strukturach, tj. v atrioventrikularnim uzlu,
v Purkynovych vlaknech, na povrchu srdeéniho svalu
a v pievodnim systému (10). Obohacena frakce sér matek
s détmi postizenymi CHB a obsahujici anti-52 kDa Ro/SSA
autoprotilatky indukuje v experimentu kompletni atrioven-
trikularni blokadu na fetalnim srdci mechanismem ovlivné-
ni ICa-L inhibici kalciového kanalu L-typu (1).

Kongenitalni srdecni blokada je diagnostikovana pfibliz-
né u 5 % novorozencl matek s anti-Ro autoprotilatkami tr-
picich SLE. VSechna séra matek plodl s prenatalné zjiste-
nym CHB obsahovala autoprotilatky proti Ro/SSA (5).
Informace o pfitomnosti autoprotilatek proti Ro/SSA kom-
plexu miiZe byt velmi piinosna pro depistaz rizikovych matek.

V nasi studii jsme sledovali vyskyt autoprotilatek proti
52kDaa 60kDau skupiny pacientek s diagnézou SSa SLE
a porovnali tento nalez se skupinou zdravych zen—dobro-
volnic.

presence of anti 60 kDa SSA-Ro antibodies were significantly higher
both in SS patients (40 %, p<0.001) and SLE patients (23 %, p<0.01)
than in control (0 %). Comparison the positivity for anti 60 kDa SSA-
Ro between SS and SLE patients reveals no statistically significant
differences between these groups.

Conclusion: The information about the presence of autoantibodies
against components of SSA-Ro complex is in agreemant with literary
statements and could be very relevant for the management of
pregnancies that could be supposed.

Key words: Sjogren’s syndrome, 52 kDa SSA-Ro autoantibodies, 60
kDa SSA-Ro autoantibodies, systemic lupus erythematosus.

INTRODUCTION

The presence of autoantibodies against Ro/SSA and/
or La/SSB molecules in blood of pregnant women suffe-
red from Sjogren’s syndrome (SS) and systemic lupus
erythematosus (SLE) is the substantial risk factor for de-
velopment of neonatal lupus in their offsprings. Neona-
tal lupus is very likely caused by the maternal autoanti-
bodies passively transferred across placenta into vascular
system of fetus. Heart, skin, liver and hematopoiesis could
be affected by neonatal lupus. With the exception of con-
genital heart block (CHB) which is the most severe ma-
nifestation of neonatal lupus, other manifestations are
usualy transient and resolve with gradual elimination of
maternal autoantibodies from circulation of newborn.
CHB is usualy diagnosed in utero between 16 and 24
weeks of gravidity and could be associated with myocar-
ditis (2, 3).

It is not known what are mechanisms by which ma-
ternal autoantibodies directed against intracellular tar-
gets could perturb the fetal heart functions. It is recogni-
zed that adult myocardium include Ro/SSA molecules.
Even more, enormously high level of this antigen was
found in fetal heart muscle. It is possible to explain hig-
her suscetibility of fetal heart muscle to IgG autoantibo-
dies against Ro/SSA antigen in this way. Passively trans-
fered anti-Ro/SSA antibodies are bound to Ro/SSA
antigens of fetal heart and could induce the inflamma-
tion and fibrosis in this way (3). The deposits of mater-
nal IgG autoantibodies against Ro/SSA were documen-
ted on the surface of fetal myocardial fibrils by Horsfall
and coworkers (7). Other authors were able to eluate anti-
Ro/SSA autoantibodies from affected fetal heart (15).
Deposits of anti-Ro/SSA were found in several cardiac
structures e.g. atrioventricular node, Purkynje’s fila-
ments, on the surface of myocard and in conduction sys-
tem (10). Enriched serum fractions of mothers who deli-
vered CHB affected newborns induce complete
atrioventricular block on fetal heart by interference with
ICa-L by inhibition of calcium chanel L-type (1).

CHB is diagnosed in approximately 5 % newborns of
mothers suffered from SLE with the presence of anti-Ro/



SOUBOR NEMOCNYCH A METODY

Predmétem studie je 20 zen (pramérny vék 58 let, rozsah
41-79 let), které splnovaly mezinarodné pouzivana kritéria
pro Sjogrentiv syndrom podle Vitaliho (20) a 31 Zen pri-
mérného véku 28 let, rozsah 1941 let, které splnily klasifi-
kacni kriteria pro SLE podle ACR/1982 (American College
for Rheumatology — revidovano 1997) (6, 17). Vysledky vy-
Setfeni autoprotilatek proti Ro52 a Ro60u téchto nemocnych
byly porovnany s kontrolni skupinou 12 zdravych zen—dob-
rovolnic o primérném véku 43 let, rozsah 23-65 let.

Sérové hodnoty autoprotilatek proti slozkam 52 kD a 60
kD Ro/SSA jsme vySetiili pomoci imunoblotové techniky
s pouzitim komerc¢nich seth ANA/AMA Immunoblot firmy
DPC Germany) a pozitivni vysledky vyjadtili pomoci semi-
kvantitativni stupnice (slabé pozitivni, pozitivni, silné¢ pozi-
tivni a velmi silné pozitivni). Vysledky stanoveni autoproti-
latek (pozitivni — negativni) byly porovnany mezi skupinami
pacientii a kontrol pomoci srovnani relativnich ¢etnosti.

VYSLEDKY

Souhrnny ptehled ¢etnosti vyskytu hladin vySetfovanych
autoprotilatek proti slozkam 52 kD a 60 kD Ro/SSA je po-
déan v tabulce 1.

A) Autoprotilatky proti sloZzce 52 kD Ro/SSA

Tyto autoprotilatky byly nalezeny ve skupiné pacient
se SS statisticky vyznamné Castéji neZ v kontrolni skupiné
(p<0,001) a podobny trend byl zjistén i v ptipadé pacientl
se SLE versus kontrola (p<0,01).

Dale byl testovan rozdil v Cetnosti vyskytu pozitivnich
nalezti mezi skupinou pacientl se SS a SLE. Bylo zjisténo,
ze autoprotilatky anti-52 kD Ro/SSA se vyskytovaly statis-
ticky vyznamné castéji u SS pacientl (p<0,001).

B) Autoprotilatky proti sloZzce 60 kD Ro/SSA

Ve srovnani s kontrolni skupinou se autoprotilatky proti
slozce 60 kD Ro/SSA vyskytuji statisticky vyznamné Castéji
u obou sledovanych nemoci SLE (p<0,01) a SS (<0,001).
Cetnost vyskytu pozitivnich nalezii u obou chorob byla obdob-
na a nebyla mezi nimi nalezena statisticka odlisnost (p>0,05).

Tab. 1. Piehled vyskytu pozitivity autoprotilatek proti antigenu 52
kDa a 60 kD Ro (SSA) u pacienti s diagnozou Sjogrenav syndrom,
SLE a v kontrolni skupiné.

Tab. 1. Overall incidence of the positivity of autoantibodies against
52 kD and 60 kD Ro(SSA) in Sjgrenes syndrome and SLE patients
and in control group.

Skupina Pocet Pozitivita Pozitivita
Total Ro52kD Ro 60 kD

n % n %

Sjogrentv syndrom 20 19 95 8 40
Systémovy lupus erythematodes 31 16 52 7 23
Kontrolni skupina 12 1 8 0 0

SSA autoantibodies. All sera of mothers of fetuses with pre-
natally diagnosed CHB contain autoantibodies against Ro/
SSA (5). Knowledge about the presence of autoantibodies
against Ro/SSA complex could be very useful for identifi-
cation of mothers in risk.

In this study the presence of autoantibodies against 52
kDa and 60 kDa Ro/SSA molecules were followed in gro-
ups of patients with SS and SLE in comparison with heal-
thy volunteers.

PATIENTS AND METHODS

The group of 20 female (average age 58 years, range
41-79 years) who fulfill internationaly recognized crite-
ria for SS according to Vitali (20) and group of 31 fema-
le (average age 28 years, range 19-41 years) who fulfill
the classification criteria of ACR/1982 (American Col-
lege for Rheumatology — revised 1997) for SLE (6, 17)
were studied. The positivity of anti-Ro52 and Ro60 auto-
antibodies were compared with the control group of 12
healthy female volunteers (average age 43 years, range
23-65 years).

The presence of autoantibodies against 52 kDa and 60
kDa subunites of Ro/SSA complex in serum samples were
evaluated by immunoblot using commercially available sets
ANA/AMA IMMUNOBLOT manufactured by DPC, Ger-
many. The positive results were expressed semiquantitati-
vely in scale weak positivity, positivity, strong positivity,
very strong positivity. The results of such estimation (posi-
tivity, negativity) were statistically compared between
patient’s groups and healthy controls with the help of rela-
tive frequencies of positivity.

RESULTS

Overall incidence of the positivity of autoantibodies
against 52 kDa and 60 kDa Ro/SSA is showen in tab. 1.

1. Autoantibodies against 52 kDa Ro/SSA subunit

These autoantibodies were found statistically significan-
tly more frequently in both patients with SS (p<0.001) and
patients with SLE (p<0.01) in comparison with healthy con-
trols. The autoantibodies against 52 kDa Ro/SSA molecule
were significantly more frequent in patients with SS
(p<0.001) in comparison with SLE patients.

2. Autoantibodies against 60 kDa Ro/SSA

These autoantibodies were found statistically significan-
tly more frequently in both patients with SS (p<0.001) and
patients with SLE (p<0.01) in comparison with healthy con-
trols. No significant differencies in the frequencies of posi-
tivity of anti 60 kDa Ro/SSA antigen autoantibodies were
found between SS and SLE groups (p<0.05).



DISKUSE

Komplexy Ro/SSA a La/SSB maji vyznamnou roli
v imunopatogenezi fady onemocnéni. Pochopeni a pozna-
ni jejich struktury otevielo moznosti objasnéni fady otazek
a prispélo k rozvoji poznani v oblasti imunobiologie a mo-
lekularni genetiky. Cytobiologické funkce Ro/SSA antige-
nt jsou dosud pfedmétem zkoumani. Obé slozky SSA i SSB
jsou schopny vazby k fetézci nukleové kyseliny a maji za-
sadni vyznam pfi replikaci a transkripci, kdy zabezpecuji
docasné udrzeni vlakna nukleové kyseliny v jednofetézco-
vém a napnutém stavu pro usnadnéni piistupu DNA nebo
RNA polymeraz. Komplex Ro/SSA se sklada ze dvou hlav-
nich komponenti: RNA-vazajici protein o molekulové
hmotnosti 60 kDa, ktery ma funkci transkripéniho regula-
toru a protein o molekulové hmotnosti 52 kDa, vystupujici
jako T-bunéény regulator.

Nejcastéjsi metodou analyzy téchto autoprotilatek je
imunoblotova technika, kterd umoziuje analyzovat najed-
nou cely jejich repertoar soucasné s ur¢enim molekulové
hmotnosti cilovych antigenti (16, 18). Jinou moznosti je tech-
nika imunodifuze nebo ELISA s purifikovanymi, ptipadné
rekombinantnimi antigeny (13).

Souvislost mezi ptitomnosti IgG autoprotilatek proti Ro/
SSA a La/SSB v matcin¢ cirkulaci, jejich pfenosem na plod
a moznym rozvojem zavazné kardiologické komplikace —
kongenitalni srde¢ni blokady (CHB), je Casto diskutovana
(3,5, 11, 14).

Ben-Chetrit a spol. (1) sledovali vyskyt anti-52 kDa
a anti-60kDa autoprotilatek ve skupiné pacientt se SLE
a primarnim SS. Ve shod¢ s nasimi vysledky zjistili pfitom-
nost anti-52 kDa i anti-60 kDa autoprotilatek u obou testo-
vanych diagnoéz na rozdil od zdravych zen. Dale ve shod¢
s nas$im pozorovanim zjistili vyssi incidenci protilatek anti-
52 kDa a nikoli anti-60 kDa u SS pacientll a naopak vyssi
vyskyt anti-60 kDa a nikoli anti-52 kDa u pacient se SLE.

Obdobnych vysledkll dosahl Tsay se spolupracovniky
(18), ktefi analyzovali séra 53 pacientll se SLE a 23 pacien-
ti se SS v ¢inské populaci na pfitomnost autoprotilatek proti
52-kDa a 60-kDa Ro/SSA antigeniim soucasné dvéma me-
todami (imunoblot a ELISA techniku). 14 ze 16-ti SLE
pacientll reagovalo v imunoblotu s antigenem 60 kDa a 15
z téchto pacientll rozpoznavalo soucasné 52 kDa. Nebylo
nalezeno zadné sérum, které by obsahovalo pouze anti-60
kDa autoprotilatky. VSech 17 pacientl s diagndzou SS bylo
pozitivnich na pfitomnost anti-52 kDa, zatimco pouze 2 séra
téchto pacientt reagovala s 60 kDa antigenem. Vysledky
dosazené pomoci ELISA techniky byly s timto zji§ténim
ve shodé¢. Vyssi incidence autoprotilatek proti 60 kDa se
vyskytovala u pacientt se SLE a naproti tomu anti-52 kDa
autoprotilatky byly Castéjsi u pacientl se SS.

Tato zjisténi podporuji i nalezy St Claira a spol. (16),
kteti porovnavali reaktivitu autoprotilatek proti 52 kDa a 60

DISCUSSION

The Ro/SSA and La/SSB complex plays an important
role in the pathogenesis of several immunopathological di-
sorders. The molecular structure of this complex has been
revealed recently. The elucidation of its structure enhanced
the progress in the field of immunobiology. The study of
cytobiological functions of Ro/SSA and La/SSB complex
is now under progress. Both subunits SSA and SSB are ca-
pable to bind to nucleic acid chain and posses fundamental
function in replication and transcription of DNA. They tran-
siently maintain single-stranded DNA to enable access of
DNA and RNA polymerases. Complex Ro/SSA consists of
two principal components: RNA-binding protein, molecu-
lar mass 60 kDa which serves as a transcription regulator
and 52 kDa protein with T cell regulatory functions.

The most useful technique to determine the presence of
autoantibodies against SSA/SSB complex is immunoblot
which allowed us to analyse their whole repertoir together
with the estimation of their molecular targets (16, 18). Anot-
her methods which are used is immunodifusion or ELISA
with purified or recombinant antigens (13).

Association between the presence of IgG autoantibo-
dies against Ro/SSA and La/SSB in maternal blood, their
transfer to fetus and development of severe congenital he-
art block is frequently reported (3, 5, 11, 14).

Ben-Chetrit and coworkers (1) followed the incidence of
anti 52 kDa and 60 kDa autoantibodies in patients with SLE
and primary SS. They found that the positivity of anti 52 kDa
and anti 60 kDa autoantibodies in affected groups was higher
in comparison with healthy women. Furthermore, they found
higher incidence of autoantibodies against 52 kDa antigen but
not anti 62 kDa antigen in patients with SS in contrast with
patients suffered from SLE in whom majority of patients reveal
autoantibodies directed against 60 kDa but not 52 kDa antigen.
Their results are in concordance with the results of our study.

Analogous results were obtained by Tsay et al (18) who
analyzed the positivity of autoantibodies against 52 kDa and
60 kDa Ro/SSA in serum samples of 53 patients with SLE
and 23 patients with SS in Chinese population simultaneo-
usly by immunoblot and ELISA technique. Fourteen pa-
tients from 16 patients with SLE were positive in autoanti-
bodies reacting with 60 kDa antigen and 15 SLE patients
were positive in both autoantibodies against 60 kDa and 52
kDa. No patient with single positivity of autoantibodies only
against anti 60 kDa antigen was found. All 17 patients with
SS were positive in the presence of autoantibodies against
52 kDa subunit whereas only 2 patients were positive in
autoantibodies against 60 kDa subunit. The results obtai-
ned by immunoblot were further supported by ELISA. The-
re was higher incidence of autoantibodies against 60 kDa
molecule in SLE patients and autoantibodies against 52 kDa
antigen were more frequently found in patients with SS.



kDa antigeniim u primarniho SS a SLE. Ve shod¢ s pted-
chozimi autory i s nasim pozorovanim rovnéz nalezli vyssi
vyskyt autoprotilatek proti 60 kDa SSA u pacientd s SLE
nez u pacientl se SS.

Priciny diference v distribuci protilatkové odpovédi proti
52 kDa a 60 kDa Ro/SSA antigenim mezi SS a SLE ne-
jsou jasné. Néktefti autofi se priklan€ji k domneénce, Ze exis-
tuji konformacni odlisnosti antigennich epitopit Ro/SSA
komplexu mezi obéma zminénymi imunopatologickymi sta-
vy, jini tvrdi, Ze slozky Ro/SSA komplexu hraji u obou dia-
gnodz odlisnou imunopatologickou roli.

Repertoar protilatek proti komplexu Ro/SSA byl rov-
nézZ podroben zkoumani. Keech a spol. sledovali tvorbu
protilatek proti 52 kDa a 60 kDa Ro/SSA u mysi po imuni-
zaci rekombinantnimi antigeny 52 a 60 kDa. Protilatky proti
jednomu rekombinantnimu antigenu jsou po urcité dobé
nasledovany tvorbou protilatek proti druhému antigenu, kte-
rym nebylo testované zvife imunizovano. Zkiizena reakti-
vita téchto autoprotilatek vsak nebyla potvrzena. Toto auto-
i1 vysveétluji moznosti rozsifené tvorby autoprotilatek i proti
dal$im blizkym epitopiim na stejné nebo na jinych moleku-
lach funkéniho molekularniho komplexu (tzv. ,,epitope spre-
ading®) (9). Obdobna pozorovani zveiejnili i jini autofi (4,
8, 19).

ZAVER

Analyza autoprotilatek proti 52 kDa a 60 kDa Ro/SSA
vyznamné obohacuje moznosti laboratorni diagnostiky auto-
imunitnich imunopatologickych onemocnéni. Obzvlastnim
prinosem jejich stanoveni pro klinickou praxi je identifika-
ce postizenych Zen, u kterych pfitomnost t€chto autoproti-
latek predstavuje riziko poskozeni plodu v prubéhu moz-
ného tehotenstvi.
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EPIDEMIOLOGIA OSTEOPOROZY

MASARYK P.

Osteopordza sa stala v poslednych rokoch celosvetovym
medicinskym a spolo¢enskym problémom pre jej vyrazny
— az epidemicky — narast a pre obrovské naklady na dia-
gnostiku a liecbu.

Celozivotné riziko zlomeniny krcka femuru je u 50-roc-
nej zeny 15,6 %, zlomeniny predlaktia 15 % a aspon jednej
atraumatickej zlomeniny stavca 32 %. Toto riziko je sice
nizsie ako pri KVCH (30—40 %), ale je porovnatelné s ri-
zikom rakoviny (9—12 %). Riziko umrtia v désledku zlo-
meniny krcka femuru je u tej istej zeny 2,8 %, zhodné s ri-
zikom umrtia na rakovinu prsnika a 4-krat vyssie ako pri
rakovine endometria (0,7 %).

METODOLOGICKE PROBLEMY EPIDEMIOLOGIE
OSTEOPOROZY

Stadium epidemioldgie osteopordzy nie je jednoduché.
Na vyskyt osteopordzy sa usudzuje nepriamo — pomocou
vyskytu jej komplikacii — zlomenin. VSeobecne su miesta-
mi porotickych fraktir stavce, kosti predlaktia a kréek bed-
rovej kosti. Fraktury stavcov a predlaktia st sice spojené s vy-
sokou morbiditou, ale najzavaznejsie dosledky maji prave
fraktiry krcka stehnovej kosti pre vysoku mortalitu. Zistit
vyskyt osteopordzy v populacii je velmi tazké, ba priam ne-

(pokracovanie na s. 23)



