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SOUBORNY REFERAT *

REVIEW

VEGETATIVNI PERIFERNI PROJEVY
CERVIKOBRACHIALNIHO SYNDROMU
A JEJICH ZAMENY.
SYNDROM KROPENATE DLANE

V. KRIZ

CeMR Kaostelec n.C.lesy

SOUHRN

Autor se zabyvd moznym vztahem
vertebrogennich potiZi k jinym priznakdm
¢i syndrom(m. Konkrétné upozoriiuje na
periferni pfiznaky tzv. cervicobrachialniho
syndromu, ktery mlZe na horni kongetiné
navozovat, imitovat ¢i udrZovat svalovou
inkoordinaci syndromy pretizeni tkani
horni koncetiny (Gponové syndromy
vcetné epikondylitid) a daldi bolestivé
syndromy kloub, vaz(, svald i $lach, dale
poruchou lokalniho prokrveni riizné edémy
na horni kongeting (vEetné vnitfnich edém{
ve fasciemi pevné uzavienych svalech a
tunelech, vcetné syndromu karpalniho
tunelu) a poruchou trofiky mozna i
algoneurodystroficky Sudeckdv syndrom.

Popisuje (snad poprvé popsany)
»priznak kropenaté dlané”“ a pFipomina
stary cévni ortostaticky test (i cvik)
pouzitelny i k dokumentaci funkce
prekapilarnich svéracdl cév na horni
koncetiné.

Kli¢ova slova: cervikobrachialni syndrom,
pFiznak kropenaté dlané.

SUMMARY

KFiz V. Vegetativ periferal symptomps of
cervicobrachial syndrome and their
replacements. Syndrome of spotted
palm.

Key words: Cercicobrachial syndrome,
syndrome of spotted palm.

Spravné fungovani celé patefe méa sva
klicov4 mista. Pfechod mezi kréni (C) a
hrudni (Th) patefi je jednim z
nejdllezitéjsich. Symptomatologie
priznakd z této oblasti je zahrnovana pod
pojem cervikobrachiélni syndrom (CB
sy).

Cervikotorakalni (C-Th) prechod ma
relativné malo receptor( pro bolest, takze
Casto porucha na sebe neupozorni bolesti v
misté pFiciny. Subjektivné pacienti jen
obcas citi pocit napéti (hlavné v oblasti
hornich trapéz(, ale i jinych svald na krku),
nékdy vnimaji pocit ,.boule ,coz jsou
pravé kontrahované Casti svalll krku (Casto
vice vnimané neZ viditelné), obCas je
subjektivné vniman edém nad trnem C7,
ktery je i viditelny.

Ze porucha hybnosti C-Th pfechodu je
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Castou pri€inou potizi s horni koncetinou
pacient vétSinou nevi, nevédi to ani néktefi
Iékafi.

Pfitom je mechanickd porucha
hybnosti C-Th prechodu jednou z nejsnaze
orientacné diagnostikovatelnych, a to
rotaci hlavy a kréni patefe v maximalnim
zaklonu. Pokud je tato rotace vyrazné
nesymetricka nebo bolestiva, je to zndmka
poruchy v této oblasti. Nejcastéji v téchto
pfipadech nachazime tvrdy zaraz omezujici
rotaci na jedné strané a bolestivost pfi rotaci
na druhé strané. DUlezité je udrzet béhem
diagnostickych pohybld staly maximalni
zéklon, kterym vyfazujeme z pohyblivosti
zbyvajici &ast kréni péatefe. Toto mlzZe
snadno zjistit IékaF jakéhokoliv oboru a
dokonce i sadm pouceny pacient (tzv.
autodiagnostika). Je vSak tfeba také pocitat
s tim, Ze tento diagnosticky manévr mlze
nékdy vyvolavat zavraté. Proto je také tento
pohyb zakazovan pfi skupinovych
cvienich. Pdvodné se predpokladalo, Ze
tento manévr vyvolava Gtlak a. vertebralis a
nasledné mozkovou ischémii. K tomu by
mohlo ale dojit jen za situace, ze budou
sou€asné ucpany ostatni pfivodni cévy
Willisova arterialniho mozkového okruhu,
coZ je malo pravdépodobné. Nelze oviem
vyloucit, Ze na drazdéni vegetativnich
nervy pfi tomto pohybu se mdZe podilet téZ
a.vetrebralis.

Oblast michy a vSech aferentnich
zakonceni kolem C-Th prechodu je Uzce
funk&né propojena s vegetativnimi centry v
oblasti kréni a hrudni patefe i v oblasti
prodlouzené michy a spodiny 4. komory
mozkové, coz miZe zplsobovat nejen
trofické poruchy na horni koncetiné
(poruchy prokrveni, edémy), ale i nauseu,
zvraceni, zavrati, poruchy zraku i sluchu
(vCetné tinnitu).

Jednim z castych viditelnych

vegetativnich pfiznakd je nedostatetné
prokrveni kbZe dlani a prstd typu
mramorové nebo spiSe kropenaté klZze.
MUiZzeme si ho vSimnout kdyZ pacient lezi
na brfise s rukama podél téla, zvIasté ma-li
pfi tom oto€enou hlavu do strany.

Zretelné si tento pfiznak ozfejmime
cévnim testem:

1. V prvni odkrvovaci fazi se vzpazenymi
hornimi  koncetinami (HK) provadime
maximalni silou svirani ruky v pést a jeji
rozvirani (tzv. "Zdimani") az do pocitu
nemoznosti dalSiho pohybu pro bolest ¢i
Unavu jako pfiznak( ortostaticky navozené
ischémie namahanych svall. Vzhledové
dochazi v této prvni fazi ke zbéleni kdze.
Nedokrevnost vyvolava lokalni vylucovani
vazodilatatnich pisobk( a tim uvolnéni
prékapilarnich svéraca.

2. K naplnéni kapilar dojde ve druhé fazi
testu, kdy se HK svési dold do opacné svislé
polohy asledujeme prokrveni dlani. Rychlé
a difusni z€ervenani kdZe je znamkou
dobrého arterialniho i kapilarniho
prokrveni.

3. Jakmile dojde k odplaveni
vasodilatacnich latek nastupuje v pFipadé
poruch kréniho sympatiku treti faze -
vyrazna kropenatost dlani a prstl, kterou
tvori bilé skvrny v rlZovém okoli. Ty
pfedstavuji okrsky se spazmem
prékapilarnich svéracl. Zvyrazni se tedy
obraz, ktery uz jsme mohli pozorovat v
klidu.

Test je tim G¢innéjsi, ¢im vétsi ischémii
testovany vydrzi. Test provadime soucasné
na obou HK. Kvantifikovat ho mlzeme
Casy jednotlivych zmén, jejich rozsahem a
asymetrii na pravée a levé ruce. Test
predstavuje i dobry prokrvovaci cvik, ktery
si pacient muze provadét doma sam.
PouZivd se i pfi dalSich cévnich a
nervovych poruchach periferie HK
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(plivodné to byl test na priichodnost arterii).
Cvik i test je pro pacienta atraktivni v tom,
Ze pfi ném vidi i vysledek. Pacientovi
mizeme také vysvétlit, Ze takto
zviditelnéné ischemické zmény jsou nejen
na kizi, ale i v ostatnich tkanich kongetiny,
které nejsou vidét.

Odstranime-li pfi¢inu drazdéni v
oblasti C-Th prechodu, vysledky testu se
postupné lepsi.

To je zpétné zndmkou, Ze pfiznaky na
horni konceting, pokud rovnéz ustoupily,
byly vertebrogenniho plivodu.

Nerovnomérné a lokalni (tj. v oblasti
nékolika mm) poruchy prokrveni tkni HK
miZe byt primarni pficinou (nebo jednou z
pFicin) poSkozeni svalovych skupin a jejich
Gponl i z obvyklé nebo zvIasté nadmerné ¢i
neobvyklé ndmahy.

Takto mohou vznikat a udrZzovat se
napf. epikondylitidy. Ty jsou v drtivé
vétSiné dosud léCeny lokalné, v misté
pocitované bolesti, aniz by terapeuti
uvazili mozny zdroj potizi v C-Th oblasti,
aniz tuto oblast vySetfili a snazili se o
Gpravu pomérl napfed zde. V pfipadé
jasnych poruch v C-Th oblasti je tedy
mozné oznacovat za chybu pouhou aplikaci
obsttikd do bolestivych mist, ale i aplikaci
fyzikalni l1é€by jen na loket. Z ni nejvétSim
neSvarem, presto vSak ¢asto nachdzenym v
predpisech pro rehabilitacni pracoviste, je
aplikace ultrazvuku na epikondyl, ackoliv
je aplikace UZ na kostni vy¢nélky uvadéna
jako kontraindikace v kaZzdé ucebnici
fyzikalniterapie.

Najdeme-li tedy pfi epikondylitidé
blok v C-Th oblasti, primarné upravime
poméry zde.

Podezfeni, Ze se nejednd o klasicky
tenisovy nebo oStéparsky loket z pretizeni,
by mély vyvolat i bolesti, brnéni ¢i jiné
parestézie udavané nebo zjisténé i mimo

oblast lokte. UZiteCnym vySetfenim je
vyhledani zmén kozniho odporu pfistroji
typu Rebox, Akudiast nebo Stimul, kterymi
je mozné navic nasledné tyto
elektrochemické zmény normalizovat:
katodou pfitdhnout na misto bolesti kladné
ionty, postupné neutralizujici mediatory
bolesti, které se wvyznaCuji zapornym
elektrickym nébojem. Neutralizaci téchto
mediatorti se prerusi i vasokonstrikéni
reflex (bolest vyvolava vasokonstrikei,
zabranujici krvaceni pfi poranéni) a zlepsi
se tim lokalni prokrveni, tim dojde k
odplaveni téchto a dalSich odpadovych
metabolitd a dojde ke sniZeni ¢i (Casto aZ
pfekvapivé) Uplnému odstranéni bolesti.
Zmény kozniho odporu byvaji nejen v
mistech pocitované nebo palpované
bolesti, ale Casto je pfekvapivé, kam az tyto
zmény zasahuji jak proximalné tak i
distalng, a pfi tom jsou zde pfiznakové
némé.

Dalsi €astou zménou jsou otoky na
hornich koncetinadch. Objevuji se
nejCastéji rano. Vazne flexe prstd, jak pro
viditelné zvétSeny objem, tak i pro kloubni
a Slachovou ztuhlost, svédCici o otoku i
hluboce uloZenych struktur. Pravé otoky,
pokud postihuji jen ruku, €asto svadéji k
diagnéze syndromu karpalniho tunelu.
Zde je vhodné si uvédomit, ze kromé Utlaku
jenom a primarné v misté karpalniho
tunelu, se miZe jednat i o zaskrceni nervi a
cév v karplnim tunelu otokem, jehoz
pfic¢ina je v C-Th prechodu. Upravime-li
primarné poméry v C-Th pfechodu,
sekundarné dojde k Gpravé pomérd na
periferii, aniz by byl potfeba zakrok pfimo
v oblasti karpalniho tunelu, at’ jiz je to
obstfik, aplikace fyzikalnich procedur Ci
dokonce operace.

P¥i CB syndromu dochdzi k naruseni
aferentni i eferentni signalizace. Poruchy
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aferentni signalizace se projevuji jako
parestézie, dysestézie, hyperestézie,
hypestézie €i anestézie.

Hrubé eferentni poruchy vyvolavaji
oslabeni sily svalové, tedy parézy Ci plegie
podle mini kofenové inervace. Casto je ale
postiZena jen mala ¢ast vlaken kofene.

I malé poruchy vstupli do pohybovych
vzorct mohou vyvolavat poruchy vystupd.
Vznikaji napf. inkoordinace, v jejichz
disledku dochazi k pretizeni svald,
eventuelné jen jejich cCasti nebo jen
nékolika snopcd. Tim dochazi i k porucham
jejich Upond, které mohou byt rovnéz
rGzného rozsahu. Toto mlZe vyvolavat
stejné priznaky jako Gponové syndromy
napf. v oblasti ramene, lokte €i palce.

ZAVER

Takzvany CB syndrom, jeho?
podkladem jsou poruchy v oblasti C-Th
pfechodu je v terapeutické praxi C¢asto
zaméiovan za rdzné diagnozy postizeni
horni koncCetiny. Lokalni lécba v tomto
pfipadé je nelspésnd, nebot’ nepostihuje
prvotni pricinu.

CB syndrom m0Ze byt i jedinym
pdvodcem poruch na horni konéeting, z
nichz nejcastéjSi jsou syndrom
karpalniho tunelu, epikondylitidy a
bolestivé uponové, Slachové nebo
kloubni syndromy. MdZe se podilet na

vzniku a udrZzovani Sudeckova
algoneurodystrofického syndromu.

Jestlize si uvédomime, Ze malé
ischemické okrsky, vznikajici drazdénim
tfeba jediného nervového vlédkna a
vytvérejici ,,pFiznak kropenaté dlané*
jsou nejen na kdzi dlané (kde jsou
viditelné), ale jsou i ve svalech, Slachéch,
Uponech i kostech, dovedeme si potom
pfedstavit, jakd lokalni poSkozeni zde
mohou i tyto vegetativni zmény vyvolat.

V8e dosud FeCené ovSem nevylucuje,
Ze tyto syndromy HK mohou byt primarni,
a naopak CB syndrom mizZe byt
sekundarni. | v tomto pfipadé je vhodné
vySetfit a obnovit spravnou funkci patefe,
protoZze neodstranéni jeji dysfunkce se
mlZe podilet na prodlouzeni ¢i
neuspésnosti Iéchy.
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SOUBORNY REFERAT *

REVIEW

FUNKCNI ADAPTACE A PATOBIOMECHANIKA
KONCETINOVEHO A AXIALNIHO SKELETU
PRI SILOVYCH UCINCICH

J. CULIK, *I. MARIK, **P. CERNY, *P. ZUBINA, Z. SOBOTKA+.

Ceské vysoké ugeni technické, Fakulta stavebni, Katedra stavebni mechaniky
*Ambulantni centrum pro vady pohybového aparatu pri Katedre antropologie a genetiky ¢lovéka, PFF
UK v Praze
**Qrtotika, s.r.o0.

Clanek je anotaci grantu Grantové
agenturu CR "Funk&ni adaptace a
patobiomechanika kongetinového a
axialniho skeletu pfi silovych ugincich™
Cislo 106/00/0006. Vyzkum podle
citovaného grantu je planovan na dobu 3 let
(2000 - 2002).

SOUHRN

Vyzkumny projekt je zaméfen na
zkoumani podminek a prdbéhu Fizené
funkéni adaptace konCetinového a
axialniho skeletu v zavislosti na zplisobech
jeho naméahani. Préce sleduje Gcinek zmén
zatéZovani a Casu, po kterou tyto zmény
plsobi a jejich doznivani vlivem
remodelacnich vlastnosti pojivové tkané.
Zvlastni pozornost se vénuje koncentracim
napéti v kritickych mistech skeletu a vlivu
excentricit pdsobicich sil. Z hlediska
patobiomechaniky se sleduji zmény
funk&ni adaptace kostni tkané u vrozenych
a ziskanych vad pohybového aparéatu.
Priibéh remodelace u konkrétnich pacient(
(déti) bude simulovan na pocitaCi a
porovnavan se skuteCnosti a tim

navrhovany vyzkum povede k
interdisciplinarnimu poznéni remodelace
kostni tkané za fyziologickych a
patologickych podminek. Vysledky
vyzkumu budou vyuzity pro stanoveni
optimalnich postupli konzervativniho (i
operacniho) léCeni deformit rostouciho
skeletu nové vyvijenymi koncetinovymi a
trupovymi ortézami.

Klicovad slova: biomechanika,
patobiomechanika, funkéni adaptace
kostni tk&né, kostni remodelace, ortotické
[éCeni.

SUMMARY

Culik J, Marik 1, Cerny P, Zubina P,
Sobotka Z. Functional adaptation and
patho-biomechanics of limb and axial
skeleton under force effects (project
presented for Grant Agency of Czech
Republic).

The project is directed towards the
investigation of conditions and
development of controlled functional
adaptation of the limb and axial skeleton in
dependence on the kind of stressing. The
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effect of the loading change, time during
which these changes will act and the fading
effects due to the viscoelastic properties of
bone tissue will be investigated in detail. A
special attention will be paid to the action of
forces and stress concentrations in critical
points of skeleton. In frames of patho-
biomechanics, the changes of functional
adaptation due to the congenital and
acquired bone defects will be studied. The
proposed research will lead to an
interdisciplinary knowledge of bone
remodelling in the physiological and
pathological conditions. The results will be
utilized for the conservative therapy of
bone deformities in growth period by the
new developed spinal braces and limb
orthoses.

Key words: biomechanics, patho-
biomechanics, functional bone adaptation,
bone remodelling and orthotical treatment

UvoD

Hlavni FeSitelské pracovisté
vyzkumného projektu ,,Funkéni adaptace
a patobiomechanika koncetinového a
axialniho skeletu pfi silovych Gcincich*
je Ceské vysoké uceni technické, Fakulta
stavebni, Katedra stavebni mechaniky, kde
bude FfeSena teoretickd Cast
biomechanickych problémi. Metodou
kone¢nych prvkd budou pocitany stavy
napéti a deformace koncetinového a
axialniho skeletu pfi silovych Gcincich
ortéz, odvozovan vliv stavu napéti na
rlstové zmény a provadény potfebné
materialové zkouSky. Zodpovédnym
fesitelem Ukolu je Prof. Ing. Jan Culik,
DrSc., ktery vyzkumnou préci na tomto
tématu prevzal po zemrelém Doc. Ing. Z.
Sobotkovi, DrSc. a ktery ma mnohaleté

zkuSenosti v oblastech teorie pruznosti a
plasticity, statiky a dynamiky, lomové
mechanice a predevsim v oblasti simulace a
modelovani (5,6,7,8). SpolufeSitelskym
pracovistém je Ambulantni centrum pro
vady pohybového aparatu affiliované ke
KatedFe antropologie a genetiky ¢lovéka,
PFF UK v Praze, kde se Ié&Ci déti s
vrozenymi i ziskanymi vadami
pohybového aparatu. Toto pracovisté v
ramci grantu navrhuje zpGsob Iécby,
aplikuji se zde koncetinové ortézy, provadi
se méreni vlivu silového plsobeni ortéz na
koncetinovy a axialni skelet déti a budou
vyhodnocovany vysledky konzervativni (i
chirurgické) 1é¢by. Zodpovédnym
spolufeSitelem je MUDT. Ivo Mafik, CSc.,
ktery je zaméren pfedevsim na komplexni
éCeni pacientd se systémovymi,
koncetinovymi a kombinovanymi vadami
pohybového Ustroji. Na FeSeni této Casti
vyzkumného Ukolu spolupracuje MUDr.
Petr Zubina, zabyvajici se spondylologii a
détskou ortopedii. DalSim
spoluresitelskym pracovistém je Ortotika
s.r.0. Na tomto pracovisti se zhotovuji a
aplikuji ortézy koncetinové a trupové, které
budou vybavené mérenim pfedpinaci sily a
tlaku ortézy na kondetiny a trup pacientd.
Déle budou vyvijeny nové otropedické
pomUcky podle vysledkl vyzkumu.
Zodpovédnym spolufeSitelem je Ing.
Pavel Cerny, ktery vybudoval ortotické
pracovisté na zakladé svych zkuSenosti
ziskanych ve Vyzkumném protetickém
pracovisti pfis.p. Ergon.

Zakladem pro FeSeni vyzkumného
Ukolu jsou nékteré vztahy biomechaniky a
patobiomechaniky skeletu. Patfi sem
zakladni vztahy pro namahani a pfetvareni
kosti (9,13,20) a charakteristiky deformit
pohybového dGstroji pfi kostnich
dysplaziich (16,17,26,10,24,25). Ziskané i

8 LOCOMOTOR SYSTEM VOL. 8§, 2001, No. 1



vrozené deformity skeletu jsou pFitom
ovliviovany mechanickym naméahanim
podle zakond funkéni adaptace kosti (9, 13,
25,21,22).

Obr. 1.  Schématické zobrazeni vrozenych a
ziskanych deformit koncetinového a axialniho skeletu

Na obr. 1 jsou schématicky zobrazeny
extrémni deformity koncetinového a
axialniho skeletu, s kterymi se setkdvame u
nékterych déti s kostnimi dysplaziemi
(napf. osteogenesis imperfecta,
hypofosfatemicka kfivice aj.). Néaprava
deformit koncetinového a axialniho skeletu
se dosahuje konzervativnimi a operacnimi
zplisoby léceni, tj. vhodnou kombinaci
rehabilitaniho (napf. léCebnd télesna
vychova, reflexni rehabilitace, fyzikalni
metody aj.), ortotického (koncetinové /1,
11/ a trupové ortézy /14, 28, 15, 19/) a
chirugického 1éceni (napf. korekcni
osteotomie deformovanych dlouhych kosti
a dlahové nebo nitrodferiové fixace,
prolongace a korekce pomoci zevnich
fixatort (18, 23, 27), distrakce

patologickych zakfiveni patefe a
spondylodéza s instrumentaci aj. /12, 28/),
Spoluplsobeni téchto zasahl
(konzervativni a operacni IéCeni) s funkeni
adaptaci kosti (remodelaci) je jednou ze
zakladnich podminek UspésSné terapie a
neni dosud zcela vyfeseno.

Cilem 1éCby ortézami je ovlivnit
deformity skeletu konzervativnim
zplsobem. Korigujici sily plsobi na
trojbodovém principu. Ortézy lze rozdélit
podle rdiznych kritérii. Z hlediska plisobeni
ortéz na skelet se déli na ortézy stabilizacni
a korekéni, nebo na ortézy statické a
dynamické (2).

Ortézy stabilizacni zajistuji bud
stabilitu hlavy, patefe, hornich a dolnich
koncetin, nebo stabilitu a spravnou funkci
nékterych kloubl. Mezi stabilizagni ortézy
Ize zafadit i nékteré druhy bandazi,
opatfenych vyztuznymi prvky. BandaZze ve
srovnani s ortézami nedok&zi vyvinout
potfebné tlaky dlouhodobé, proto je jejich
korekéni Gicinnost minimalni.

Ortézy korekéni koriguji vadné
postaveni nékterych c¢asti skeletu.
Koncetinové i trupové korekéni ortézy
existuji statické a dynamické. Statické
koncetinové a trupové ortézy jsou tvoreny
jednou rigidni skofepinou (1, 11), ktera
mizZe byt doplnéna dlahovym systémem a
bandazi. Koncetinové a trupové ortézy,
umoZzfujici nastaveni korekce, jsou Casto
oznacovany jako dynamické (14, 15).

Mezi doposud zndmé dynamické
ortézy trupu patfi ortéza Saint Ettiene,
ortéza firmy Proteor - francouzsky patent
Cislo: 2~644~692 a trupova ortéza typ
Cerny (spolufesitel) CZ patent &islo
281~800 (obr. 2). Prvni zkuSenosti s
GCinnosti této dynamickeé korekéni trupové
ortézy jiz byly publikovany (19, 3, 4).

Koncetinové korekéni ortézy statické
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jsou tvoreny jednou skofepinou, ktera je
doplnéna dlahovym systémem, nebo je
tvofena pouze dlahovym systémem s
vhodnou bandazi. Skofepiny jsou
vyrobeny v korigovaném tvaru tak, Zze po
nasazeni pomicky dojde k poZadovanému
postaveni. Koncetinové korekéni ortézy
dynamické jsou vSechny ortézy kloub,
které jsou opatfeny rdznymi pruZinami a
tahy (1, 11). Pomdicky d&asto pfFi
pozadovaném silovém pisobeni omezuji
rozsah pohybu. Samostatnou skupinu tvori
korekéni ortézy prednozi firmy IPOS -
Europatent €islo 0 533 969 pro korekci
addukce ¢€i abdukce prednozi (ortézy
dynamické s predpétim) a ortézy planty,
kam lze zafadit korekéni ortopedické
vlozky.

SpoluresSitelé vyzkumného Ukolu
vyvinuli korekéni ortézy s predpétim
ur€ené zejména pro korekci deformit
dolnich koncetin ve frontalni roviné (ortézy
pro korekci varozity a valgozity podle
Marika /2/) a modifikované Beckerovy
ortézy pro korekci malpozice kolennich a
hlezennich kloubd. Prvni zkusenosti s
vysokoucinnymi koncetinovymi ortézami
jsouvelmi povzbudivé. Naobr. 3a,b,c,d je
demonstrovéano batole s genua et crura vara
po prodélané frustni formé kfivice a
vysledek 10 mésicniho ortotického Iéceni.

CiLVYZKUMU

Cilem vyzkumu je stanovani
podminek a popis prGbéhu funkéni
adaptace fyziologického a patologického
konCetinového a osového skeletu. Protoze
vlivem organickych slozek kostni tkang,
jako je kolagen, elastin, proteoglytany aj.,
zavisi remodelace nejen na okamZitych
proménlivych nadprahovych zménéch

namahani, ale dozniva i pfi stalém zatiZeni
a v klidu a€inkem dopruzovani kosti (24,
25). Toto doznivani trva Casto delSi dobu
nez samotné zmény zatiZeni, a proto ma pro
remodelaci kosti v&tSi vyznam, nez se
dosud predpokladalo a je tfeba je
podrobnéji zkoumat. Ve vyzkumu bude
sledovdna remodelace u vrozenych a
ziskanych vad kosti, ke kterym patfi jednak
zakfivovani kosti, posunuti, zuzZovani a
mizeni dfefového kanélu (napf. u
syndromu osteogenesis imperfecta) a
jednak zakFiveni, zvétSovani dfefiového
kanalu, subperiostalni apozice kortikalni
kosti, kdy vysledkem je tubularni tvar
dlouhych kosti (napf. u vitamin D
rezistentni kfivice Ci hypofosfatazie). Dale
jiné symetrickeé i asymetrické deformity (i
zkraty &i prerlsty) kondetin, idiopatické,
strukturalni a kongenitalni skoliozy patefe
aj. Deformity koncetin a pétefe se budou
zkoumat se zfetelem k moZnosti
konzervativni terapie s pouzitim nové
vyvijenych koncetinovych a trupovych
ortéz (dynamicka korek€ni trupoveé ortéza
/DKTO/ podle Cerného /19, 3, 4/ akorekeni
koncetinové ortézy s ohybovym predpétim
podle Mafika/2/).

ProtoZe excentricity zatiZzeni skeletu
vlivem momentového plsobeni zvysuji az
nékolikanasobné namahani kosti a kloub,
bude sledovan jejich vliv i moZnosti
redukce. Podobny vyznam ma i stanoveni
kritickych mist skeletu, kde dochazi ke
koncentraci napéti, které se projevuje
deformitami konCetin a patefe rlizného
tvaru a stupné zakfiveni v zavislosti na
patologii pojivové tkané (kostni,
chrupavcité, vazivove asvalové).

Cilem je dale matematické vyjadfeni
zakladnich biomechanickych vztah(
fyziologického a patologického
konCetinového a osového skeletu se
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Obr. 2. Dynamicka korekéni trupova ortéza (DK TO) podle Cerného pro korekci skolidzy a s moznosti inklinace
(patent €islo 281 800 CZ).

Obr. 3a,b,c,d,e. LéCeni crura vara ,,idiopathica”. U 18 mésicniho batolete s frustni formou rachitis (bylo
prokazano prechodné zvyseni marker( osteoresobce, opoZzdéna osifikace karpu a ruky, velka fontanela byla
hmatnd na 8picku prstu) bylo indikovano ortotické lé¢eni pro varozitu dolnich kongetin - interkondylarni
vzdalenost ve stoje byla 6 cm, tibiofemorani Ghel na RTG snimku DK byl oboustranné 25 stupiiCi - obr. 3a,b.
Obr. 3c,d,e vysledek 10 mésicniho Ié€eni ortézami s ohybovym pfedpétim a suplementace vitaminu D a
kalcia.
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zfetelem k Fizené remodelaci pomoci
aplikovanych ortéz.

Navrhovany vyzkum povede ke
klinickému a rentgenologickému
vyhodnoceni vlastnosti fyziologické a
patologické kostni tkané dlouhych kosti a
patefe z hlediska funkéni adaptace
pojivové tkané a také k stanoveni
optimalniho pouzivani (Iéebného rezimu)
koncetinovych a trupovych ortéz s cilem
dosazeni co nejuc€innéjsi fizené
remodelace.

S tim souvisi dal$i vyvoj novych typl
ortéz, které by mély co nejlépe odpovidat
podminkdm biomechaniky a bioreologie
pojivové tkané. PFi vyvoji novych typl
ortéz je cilem kromé  nadprahového
silového pdsobeni na deformity také
dosazeni optimalniho stabilniho uchyceni
na koncetinach a trupu a dale minimalizace
traumatizujiciho plsobeni objimek a
tlakovych pelot ortéz na mékke tkané.

Harmonogram reSeni:

1. Diagnostika vrozenych vad pohybového
aparatu, vybér souboru pacientd (v
rlstovém obdobi) s vadami osového a
koncetinového skeletu.

2. Wmezeni podminek funkéni adaptace
patere a dlouhych kosti u fyziologickych a
patologickych stavll - etiopatogeneze
deformit kostry s ohledem na genetickou
diagnozu.

3. Zkoumani vlivu excentricit pdsobicich
sil a koncentraci napéti v kritickych bodech
na zavaznost a progresi poruch
fyziologickychtvarlia asymetrie skeletu.
4. Vliv excentricit silovych G¢inkd na
abnormalni kostni tkan u nékterych skupin
kostnich dysplazii (KD). Patfi sem
predevsim KD se snizenou kostni hustotou
(napf. osteogenesis imperfecta), KD s
defektni mineralizaci (napf. kfivice)aKD s

dezorganizovanym vyvojem
chrupavgitych a fibrosnich sloZek skeletu
(napf. exost6zova choroba nebo fibrosni
dysplazie).

5. Biomechanicka analyza deformit patefe
ve frontélni a sagitalni roviné na zakladé
klinického a rentgenologického vysetteni u
vlastniho souboru pacientd (klasifikace
hrudnich kfivek skoliéz podle Kinga a
Moea apodle Cobba).

6. Matematické formulace zéakladnich
vztahli v biomechanice a bioreologii
fyziologického a patologického osového a
koncetinového skeletu, simulace
konkrétnich terapii na pocitaci a verifikace
pocitacového modelu s realitou.

7. Srovnani Ucinnosti trupové ortézy typu
Cheneau a dynamické korekeni trupoveé
ortézy (DKTO) typu Cerny (patent
Cislo281~800~CZ), kdy dosazeny stupen
ortotické korekce U¢inné pdsobi na
remodelaci axiélniho skeletu s ohledem na
kostni vék pacientt.

8. Klinické a rentgenologické hodnoceni
biomechanické G€innosti DKTO podle
Cerného a korekénich kongetinovych ortéz
s vysokym ohybovym predpétim podle
Mafrika.

9. Dalsivyvojnovychtypl ortéz.

10. Syntéza klinickych poznatkd Fizené
remodelace osového a koncetinového
skeletu, biomechanickych,
patobiomechanickych a bioreologickych
vztahl avyvoje ortéz.

ZAVER

Vyzkum v ramci navrhovaného
projektu je syntézou biomechanickych a
bioreologickych FeSeni v oblasti funkéni
adaptace kostni tkané jako wvysledku
spoluptdsobeni skeletu s trupovymi a
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koncetinovymi ortézami, Klinickych a
rentgenologickych pozorovani,
konkrétnich aplikaci pfi vyvoji novych
typl ortéz (dynamicka korekéni trupova
ortéza typ Cerny, patent &islo
281~800~CZ, korekeni koncetinova ortéza
s vysokym ohybovym predpétim podle
Marika aj.) a pozorovani kostni
makrostruktury pFi operacich i nékterych
grafickych a matematickych
vyhodnocenich napocitacich.

Zvlastni pozornost se vénuje oblasti
patobiomechaniky zaméfené na vrozené a
ziskané vady pohybového aparatu. ReSeni
bude zahrnovat matematické formulace
novych vztaht pro pretvareni kostni tkané a
pdsobeni ortéz. Matematické formulace se
budou ovéfovat simulaci na pocitaci.
Simulovat se budou realné prdibéhy korekci
ortézou, vypoctovy model a parametry
budou verifikovany tak, aby doslo ke shodé
s realitou. Na vybrané pacienty budou
aplikovany koncetinové ortézy vybavené
meéficim zafizenim, které bude snimat
koncentrace tlakovych napéti na koncetinu
a bude umoznovat presné nastaveni sily v
predpinacim Sroubu a kazdodenni korekci
této sily. Pfedpoklada se okamzité klinické
ovérovani ziskanych vysledkd na vsech
pacientech.

Vysledky vyzkumu maji prispét k
rozvoji teoretickych zékladdi a novym
poznatkdm o funkéni adaptaci pojivové
tk&dné (zejména koncetin a pétefe) za
fyziologickych a patologickych podminek
s ohledem na uCinky aplikovanych nové
vyvijenych ortéz. DalSi pfinos je stanoveni
deformacné reologickych podminek pro
fizenou remodelaci pojivové tkané se
zfetelem k jejich ovéreni v praxi. Vyzkum
povede k novym matematickym
formulacim pfisludnych biomechanickych
a bioreologickych vztahd. Znalost téchto

vztahd umozni bezpeénou a ucinnou
aplikaci na rostouci skelet (optimalni
IéCebny rezim). Nové vyvijené trupové a
koncetinové ortézy najdou Siroké uplatnéni
v ortopedii a ortopedické protetice a stanou
se i nedilnou sou€asti chirurgickych
IéCebnych metod a rehabilitace.
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SUMMARY

Karski T, Madej J, Rehak L. The new
examination for the discovery of the so-
called idiopathic scoliosis. The necessity
and value of the early prophylactic
management.

16 years of observation, especially the
last 6 years, enable us to inform everybody;,
that the etiology of the so-called idiopathic
scoliosis is connected with the asymmetry
of load and disturbances during the walking
and in the standing position caused by the
abduction contracture of the right hip. The
new examination tests enable us to discover
the threat of the scoliosis and scoliosis
incipiens. It makes possible the prophylaxis
of this severe spine deformity.

Key words: Ethiopathogenesis of
idiopathic scoliosis, diagnostic tests,
abduction contracture of the right hip.

INTRODUCTION

The etiology of the idiopathic scoliosis
(described in this article as the so-called
idiopathic scoliosis) was presented for the

first time by T. Karski in 1995. The first
observation concerning the biomechanical
factor in the development of scoliosis were
made in Lublin 16 years ago and after 10
years of observation the discovered causes
of the development of scoliosis were
presented at the Orthopaedic Congress in
Szeged. In the years 1995-2001 on the basis
of the additional material of patients with
scoliosis treated in the Orthopaedic
Department and the Outpatients Clinic in
Lublin and also in Bratislava the ways of
examination and rehabilitation treatment
were widened.

The development of the spine
deformity is connected with the
biomechanics and biostatic changes and
asymmetry of loading during the walking
of the growing child (Karski). The
identified biomechanic factors (11, 12, 13)
were confirmed in numerous observation
and examination conducted also by authors
outside Poland (Prof. Neff - Berlin, Prof.
Makai - Bratislava, Dr Rehak - Bratislava,
Dr Reimers - Copenhagen, Dr Gardner -
Brentwood, Prof. Burwell - Nottingham,
Dr Cheneau - Toulouse, Dr Fazekas -
Debrecen).
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The discovery of the etiopathogenesis
enables the early recognition, correct
rehabilitation treatment and prophylactics
of this secret up till now malformation of
the spine.

MATERIAL

The material consists of 650 childrenin
the age of 7 to 18 years with scoliosis of 1% (
up to 30 degree) and 2™ (up to 60 degree)
stage of deformity (80 % of children). We
have observed the 3" (up to 90 degree) stage
of deformity only at children (20 %) who
had been previously treated conservatively
through old “harmful extensions
exercises”. In our material we did not
notice children with the scoliosis of the 4th
(more than 90 degree) stage of deformity.
At all children with scoliosis we found the
abduction (functional or structural) or
flexion-abduction-out-rotation contracture
ofthe right hip.

SOME BASIC QUESTION MARKS
CONCERNING SCOLIOSIS UP 1995

The first question was - what is the
etiology of the idiopathic scoliosis, the
malformation which appeared at generally
healthy children as a sudden and increasing
spine curving.

The explanation is the abduction (plus
flexion, plus out-rotation) contracture of
the right hip causes the disturbance of
walking and in the standing position of the
child, and next - the contractures of the
concave side of lumbar and thoracic
scoliosis. The abduction contracture or the
flexion-abduction-out-rotation contracture
of the right hip has its origins in the

syndrome of contractures at newborns and
babies (4, 20,21, 22,9,10,1, 31, 32,17, 12,
14, 26). In the syndrom of contractures we
observe at babies: plagiocephaly,
torticollis, infantile scoliosis (this scoliosis
has other character than later idiopathic
scoliosis), pelvis deformity, feet deformity,
sometimes knee deformity and other. Some
of above mentioned deformities persist up
to the following years of life of children and
was observed by many researchers.

Our examination do not confirm the
existence of any primary weakening of the
spinal musculature at the patients with so-
called idiopathic scoliosis.

The second question was - why
scolioses affect mainly girls. The
explanation is - the so-called idiopathic
scolioses are connected with the syndrome
of contractures and this syndrome appears
more often at girls, and thus the spinal
malformations are mostly at girls.

Till now itwas also hard to explain why
the thoracic scoliosis is always to the right
side. The explication leads again to the
syndrome of contractures. It develops “the
left side syndrome of contractures™ because
the first position of the foetus in the
mother's womb (uterus) [it means the child
is on the left side of the mother's abdomen]
comes in ca. 85% of all cases of pregnancy.
At the syndrome of contractures to the left
the abduction contracture pertains to the
right hip, and results in the development of
scolioses and conditions the direction of
scolioses lumbar to the left, thoracic to the
rightside.

The fact that scolioses develop rapidly
during the acceleration period was also
enigmatic till now. Yet the causative role of
the abduction contracture of the right hip
explains it. During the acceleration period
the bones elongate rapidly (8-10-12 cm)
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and the contracture receives its constant
value. The faster the child grows and the
taller he or she becomes the more harmful
are the effects of the contracture.

Some careful researchers (30, 3, 19, 29,
31, 23) noticed some features of asymmetry
of the body at the patients with scoliosis, for
example the deformation of the scull and
face, asymmetry of the body, pelvis tilt. It
was unclear why children with scolioses get
these deformities. Some authors found the
asymmetry in the tilt region and especially
on its left side (28, 6, 25). All the above
questions connected with the syndrome of
contractures were explained in the
publications from our Department in the
last 6 years especially in the book The
etiology of the so-called idiopathic
scoliosis (16).

THE EXAMINATION FOR THE
DISCOVERY OF THE THREAT OR
OF THE BEGINNING OF
SCOLIOSES

The orthopaedic examination up till
now was able to give evidence of existing
scoliosis only. Unfortunately, it was
impossible to find out the threat of the
scoliosis to come. Only the spine itself was
analysed during the clinical and
radiological examination and the analysis
did not include such parts of the body as the
pelvis and its deformities and very often
lowering of its left side of the pelvis, the
obliquity of the os sacrum and the low-
sided left lumbar or sacro-lumbar scoliosis.
The clinical and radiological examination
could discover only the thoracic scoliosis.
It was presumed that thoracic scoliosis
appears without the lumbar scoliosis. The
new approach towards the so-called

idiopathic scolioses proves that the primary
deformities develop in the lower parts of
the body, that is in the sacral or sacro-
lumbar regions and that the thoracic
deformities are always the secondary ones.

THE NEW EXAMINATION AND THE
TECHNIQUE OF THE
EXAMINATIONTESTS

The defining of the adduction range of
the left and right hip in the straight position
of the joint. The bigger in the difference in
the adduction range (the smaller is the
adduction of the right hip and the bigger is
the adduction of the left hip) the greater is
the threat of the development of scolioses.
It can be said “that early big scolioses
appear at children who have a real
abduction contracture of the right hip (0
adduction or 5-10 degrees of abduction
contracture) or at children who have
smaller abduction contracture of the right
hip but they have big adduction of the left
hip (40-45 degrees of adduction)” (Fig. 1,
1a,2).

The functional test of the extension
from the flexion. This test is beneficial only
at 4-6 year old children. At this time any
deformities of the spine are yet invisible
and the extension of the spine is
accompanied by side movement. This is a
symptom of the beginning of left-sided
functional lumber scoliosis.

The evaluation of the spinous
processes and the shape of the back in
flexion. The physiologically accurate spine
takes a full, symmetric and smooth shape
“as abow” in flexion of the spine. When we
have to do with the beginning of scolioses
the shape is not round, later flat, and when
the scolioses are especially dangerous a
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Fig. 1, 1a. Matgorzata S. Age 14 years. N° of History 860122. The examination for the discovery of the abduction
contracture of the hips. Adduction of the left hip 35°, adduction of the right hip 0°. Such range of adduction of both
hips informs about the danger of scoliosis.
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Fig. 2. Matgorzata S. Age 14 years. N° of History
860122.The X-ray picture in stand position of the
body. Lumbar scoliosisto the left 15°.

lordotic deformity in the lower part of the
thoracic spine can be seen. So, by observing
the spine in flexion (in planum sagitale) we
can distinguish three stages in the
development of scolioses:

The disappearing of the spinous processes
informs about the danger of scoliosis to
develop oraboutaslightscoliosis.

The inability for kyphotic bending of
the thoracic spine (in stretching) informs
that the scoliosis is of medium complicity
the lordotic deformity of the spine informs
that the scoliosis has taken its most severe

form. The above observation are confirmed
also by Prof. Renate Tomaschewski and Dr
Barbara Popp from Rehabilitation Centre
in Am Haindberg.

The flexion-rotation test.

This examination differs form the
typical examination conducted by Adams
and Meyer (as a “bending test for scoliosis”
Adams, Meyer, 1863) that the child
performs the bending not straight but
towards to the left and to the right foot as a
flexion-rotation movement in standing
position on the legs apart. The typical
Adams examination could not discover on-
coming scoliosis but this bending-rotation
examination is able to reveal the beginning
lumbar scoliosis. While bending towards
the left and the right foot the level of the
lumbar region should be identical. Thus
when the scoliosis is about to appear and
the child bends towards the right foot, the
left lumbar region is higher. This deformity
is the result of the primary rotation-
deviation deformity, primary functional
later structural (Fig. 3, 3a, 4).

The examination should also check the
patient's habit for standing in relaxed
position. All the children with the big
scolioses have the habit to stand on their
right leg only. The children who stay
sometimes also on the left leg or on the
crossed legs have no or smaller scolioses.

The investigation for the pelvis position.

There exists the lowering of the left
side of the pelvis (tilt of the left side of
pelvis) with functional shortening of the
left leg at many children (28, 6, 25).

The x-ray pictures prove that the first
deformities begin in the sacro-lumbar
region and in the pelvic region. These are
the asymmetries of the pelvic shape, the
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Fig. 3, 3a. Kasia K. Age 11 years. N° of History 890612. The “bending rotation test” to the left and to right side with
maximal rotation. The levels of the left lumbar regions should be symmetric in both movements.

Inthis case the levels of the left and right lumbar regions are not symmetric.

Lifting of the left lumbar region at bending test to the right side informs about the beginning of the lumbar scoliosis.

Fig 4. Kasia K. Age 11 years. N° of History
890612.

The X-ray picture in stand position of the
body.

Lumbar scoliosis to the left 25°.
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dislocation in the pubic symphysis, the
obliquity of the os sacrum, the wedging
deformity of the L5, the shifting of L5 to the
left.

THE PROTECTION AGAINST
SCOLIOSIS

Even in situation if the abduction
contracture exists (or abduction-flexion-
out-rotation) the today knowledge of the
etiology of the so-called idiopathic
scoliosis enable to inform that there are
some situations, which protect against
scoliosis. There are:

Long-lasting observation indicate that the
habit of standing on the left leg or on the
crossed legs protects against the
development of scolioses.

The habit of sleeping in the foetus position
since early years (with the knees at the
chin).

The toe-in habit of walking.

The intense practising of sports such as:
karate, Aikido, Kung-Fu, Judo, Jujitsu,
artistic and acrobatic gymnastics, and many
other sports as well as modern and classic
dance.
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VYVOJ REVIZNI JAMKY S MAKROPOROZNIM
POVRCHEM U DEFEKTU ACETABULA

R. SASSEN, U. OSTENDORF, R. JUNG
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SOUHRN

Revizni operace endoprotéz kycelniho

kloubu jsou naro€né z hlediska korektniho
planovani zakroku zejména pfi uvolnéni
jamky s defektem acetabula. Autofi
popisuji zplisob operace s volbou specialni
tzv. kranidlni jamky s por6znim povrchem
pri feSeni rlznych defektd acetabula dle
klasifikace DGOT z roku 1997. Ovalné
defekty v kranialni a kaudalni Casti
acetabula jsou vyplnény asymetrickou
kovovou c¢asti jamky, operace je dle
potfeby doplnéna aplikaci kostnich
aloStépd. Autofi predstavuji soubor 63
pacientdl s 65 revizemi acetabula s vyse
popsanou nhecementovanou jamkou.
Priimérna doba klinické a RTG kontroly
byla 35 mésicd po operaci. Souhrnné byli
zjistény velmi dobré klinické vysledky (dle
Harrisova schématu), pfi RTG zhodnoceni
nedoSlo k uvolnéni nebo migraci revizni
jamky. Kranialni necementovana jamka s
por6znim povrchem je velmi vhodnad k
reviznim operacim uvolnénych jamek s
defektem v acetabulu.
Klicova slova: totalni endoprotéza
ky€elniho kloubu, revize acetabularni
komponenty, necementovana kranialni
jamka, metalspongiosa.

SUMMARY

Sasssen R, Ostendorf U, Jung R. Revision
cups with cancellous surface in
acetabulum deffects.

The revisions of hip endoprostheses
are complicated operations concerning the
planning and election of the proper implant
in the case of acetabular deffects. The
authors describe the hip revision because of
cup loosening with bone deffects im
acetabulum according to DGOT
classification from 1997. The so-called
cranial cup with the cancellous surface fills
the oval deffects cranially or caudally in
acetabulum, sometimes with additional
transplantation of bone allografts. The
outcome of 63 patients with 65 cup
revisions are introduced, average 35
months after the operation. The clinical
results (‘according to the Harris Hip Score)
and x-ray evaluation were very good and no
migration of the new cup was observed.
The cementless cranial cup with spongious
surface is very available for the revision
operation with the acetabulum deffects.
Key words: total endoprosthesis of the hip
joint, revision of the acetabular loosened
component, cementless cranial cup,
metalspongiosa.
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UvoD

V souvislosti se stoupajicim poctem
primarnich implantaci endoprotéz
operace uvolnénych endoprotéz. Podil
téchto zakrokd na celkovych operacich
endoprotéz kycelniho kloubu €ini mezi 10-
15%. Problémy pfi revizich jsou zplisobeny
zejména dudsledkem kostnich defektl
acetabula v oblasti uvolnéné, prevéazné
cementované polyetylénové jamky. Podle
klasifikace DGOT (némecka spolecnost
pro ortopedii a traumatologii) z roku 1997
(1) jsou v oblasti acetabula nejCastgjsi
defekty typu Il a Ill s kostni ztratou v
kranialni ¢asti a dnu kostniho acetabula.

O revisich a vyménach acetabularni
Casti endoprotézy pomoci cementované
jamky jsou znamé jen pFevazné
neuspokojivé vysledky. K uvolnéni
cementované revizni jamky dochézi dfive a
Castéji neZ u necementované jamky s kostni
rekonstrukci defektll pomoci kostnich
Stépd (7,10). Z tohoto dlvodu davame
prednost necementovanym revizim.

O zkuSenostech s biologickou
rekonstrukci acetabula pomoci kostnich
alostépll a s implantaci necementované
kovové jamky informujeme v nasledujici
kazuistice.

MATERIAL AMETODA

Od roku 1995 (rok otevfeni kliniky) do
31.10.1997 bylo na naSem pracovisti
primarné implantovano 1029 kycelnich
endoprotéz firmy ESKA Libeck. Podil
necementované verse byl 95%.

Obé komponenty necementované
endoprotézy jsou vyrobeny ze slitiny
kobalt-chrom s pfimési molybdenu a niklu,

jehoZ obsah nepresahuje 0,3 % (I1SO 5832-
IV/ASTM F 75). Povrch odlitku
endoprotézy je pfipraven specialnim
procesem oxydace takovym zplsobem,
aby nedoSlo ke korozi implantatu a
uvoliiovani kovovych iontd.

Endoprotézy se vyznaluji pordzné
utvafenou povrchovou strukturou -
podobné kostni spongiose jde o tzv.
metalspongiosu. Tento spongidzni kovovy
povrch vytvaFi na endoprotéze vrstvu 2-3
mm hlubokou, a to jak na jamce, tak dFiku.
Svym trojrozmérnym systémem dutinek a
pfemost’ujicich kovovych tramcl je
umoZnéna novotvorba kostni tkané v této
struktufe a tim pevna sekundarni fixace
endoprotézy v Kkosti. Ve srovnani s
endoprotézami vyrobenych z titanu (s
bioaktivnim povrchem) se jedna o
kvalitativné rozdilnou integraci
implantatu. Kostni tk&fi neni pfimo spojena
s povrchem kovu, ale trojrozmérnym
vristem zralé kosti a astenym kontaktem
s kovem jsou oba systémy (kovovy povrch
a vrostla kost) spojeny ve smyslu tzv.
mechanického zaklinéni (“interlocking")
Tento zpUsob fixace implantatu je klinicky
a mikromorfologicky dok&zan nejen u
primarnich, ale i reviznich implantaci
(5,9,12).

Ve vySe uvedeném obdobi jsme
revidovali 86 uvolnénych endoprotéz
kyCelniho kloubu. Jednalo o 20 vymén
dfiku, 24 vymén jamky, 42 kompletnich
revizi s vyménou obou komponent a o0 6
bipol&rnich cervikokapitalnich endoprotéz.
Operovano bylo 17 muzl a 47 Zen s
vékovym rozmezim 33 az 87 let (prtimér 70
let). Pacienti méli v prlméru télesnou
vysku 164 cm a télesnou vahu 70,8 kg. PFi
revisich bylo explantovdno 35
cementovanych polyetylénovych jamek,
17 necementovanych jamek se zavitem a 8
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sférickych necementovanych jamek.

Dlvod vymény uvedenych typd
endoprotéz byla klinicka bolest, omezeni
pohybu kycle a radiologické uvolnéni az
migrace jamky s doprovodnym defektem
acetabula.

OPERACNI TECHNIKA

Operacni pristup byl volen lateralné s
tzv. omega technikou odklopenim m.
vastus lateralis a gluteus medius. Po
odstranéni nové vytvofeného pouzdra a
jizevnaté tkané byla endoprotéza luxovana,
provedeno dalSi uvolnéni svalu a mékkych
tkani a uvolnéna jamka odstranéna. Dno
acetabula bylo pomoci rotacni frézy
prohloubeno a vétsi defekty v proximalni a
centralni Casti acetabula vyplnény alostépy
z vlastni kostni banky. Tyto Stépy byly
potom komprimovany frézou s opalnym
chodem, aby bylo dosazeno dle moznosti
pdvodniho tvaru acetabula. Pro primarni
stabilitu necementované jamky je
podstatny stav kosti - tzv. acetabularniho
prstence, zejména v jeji ventralni a dorsalni
Casti. Jen tehdy Ize docilit Castecné pressfit
implantace. PFi poruSe prstence je nutno
jamku fixovat jednim nebo vice Srouby.

Jako implantaty slouzily specialni
jamky (Fa ESKA, Libeck) ve dvojim
vyhotoveni (Obr. 1). U vétSich kranialnich
defektl jsme pouzili tzv. kranidlnich jamek
(velikost 1 -6, 0 prliiméru 44 - 68 mm), které
maji ovoidni tvar. Tato forma umozni v
kranidlni oblasti acetabula kostni defekt
vyplnit a zaroven ¢astecné fixovat. (Obr.
2a,2b). Revizni jamky maji ve dnu otvory
pro zaSroubovani, takzZe Ize docilit pomoci
Sroubl primarni stabilitu jamky v kosti.

Dalsi alternativou byly sférické jamky
s dlazkovym okrajem v proximalni Casti

(Weigandova jamka) opatfené otvory,
kterymi lze jamku fixovat k okraji
acetabula zevné. Alternativné je mozna i
klasicka sféricka jamka, pouzivana pfi
primarni implantaci (Obr. 3a,3b).V téchto
pfipadech se pouZivaji jamky vétSich
rozmérd, tzv. Jumbo-Cup nad 64 mm.

Do kovovych jamek je vsazena potom
polyetylénova vloZka s vnitfnim primérem
28 mm, a to jak symetricka, tak i se
zvySenym okrajem, ktery lIze pouZit jako
kompenzaci retro- nebo anteverze kovové
jamky:.

LéCba po operaci zavisi na primarni
stabilité implantované jamky a stavu
mékkych tkani. Primérné bylo dodrZzovano
odlehceni operované koncetiny po dobu 6-
12 tydn.

Po 2 tydnech hospitalizace byli
pacienti dale Ié¢eni na rehabilitacni klinice
po dobu 3-4 tydn(. Tato klinika je pfimo
napojena na ortopedickou kliniku, takZe je
mozna pfima domluva s operatérem a v
pfipadé komplikaci i okamzité FeSeni na
operacnim séle nebo intenzivni jednotce.

VYSLEDKY

Celkem bylo implantovano 66
reviznich jamek u 64 pacienttl, z toho se
jednalo o 22 celkovych vymeén endoprotéz.
U velkych kranidlnich defektll acetabula
bylo pouzito 12 tzv. kranialnich jamek,
jejichz ovélna Cast defekty vyplnila. Tyto
jamky jsou vyrobeny individualngé a dle
anatomicke situace pred operaci doplnény i
dlazkou k fixaci na zevnim okraji
acetabula. DalSi alternativou byly tzv.
Weigandovy jamky. Tyto byly pouZity 9x,
ve zbyvajicich pfipadech byly
implantovany standardni jamky vétSich
rozmérd.
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Obr. I. Makroporézni povrch necementované kovoveé jamky ESKA-Liibeck tzv. kranialni forma.
Fig. 1. Macroporous surface of cementless metal cup ESKA-Liibeck-cranial form.
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Obr. 2a,2b. Defekt typ 2-3 podle Bettin-Katthagena (a). Pouzita kraniélni revizni jamka s pfidatnou dlazkou 10
mésicll po operaci.

Fig. 2a, 2b. Deffect of grade 2-3 according to Bettin-Katthagen. Implanted cranial cup with additional plate and
screws 10 months after the operation.

r

F €
'i

Obr. 3a,3b. Uvolnéna cementovana jamka s centralnim defektem v acetabulu. Pouziti normalni jamky s kostnimi
Stépy 42 mésicdi po operaci.

Fig. 3a, 3b. Loosening of cemented cup with a central acetabulum deffect. Revision with normal cup and bone
grafts.42 months after the operration.
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Pacienti byli vysetfeni prdmérné 35
(25-49) meésicl po operaci. Z celkového
podtu 64 pacientl bylo vySetfeno 53, u
nichz bylo implantovano 55 jamek. To
odpovida 83 % "follow-up rate".

Hodnoceny byly Kklinické vysledky
(dle Harris Hip Score) a RTG nalez.
Prlimérna hodnota dle Harrisova schématu
byla pred operaci 54 bodd, hodnoceni po
operaci bylo primérné 85 bodd. 44 z
citovaného souboru 53 pacientll (83 %)
bylo spokojeno nebo velmi spokojeno.

K revizi vyménéné jamky v naSem
souboru nedoslo. Pfi RTG vysetfeni nebyla
zjiSténa migrace Ci uvolnéni jamky nebo
dislokace kostnich $tépd.

Pohyb operovaného kycelniho kloubu
ve smyslu flexe byl v prméru 90 stupid.
Komplikace ukazuje tabulkal.

DISKUSE

Vysledky cementovanych reviznich
vymeén uvolnénych jamek s defektem v
acetabulu jsou malo povzbudivé.
Pravdépodobnost opétovné tvorby
granulacni tk&né a nésledné uvolnéni
vymeénéné jamky je vy3si. JiZ pfi prvnich
revizich chybi v acetabulu spongi6zni ¢ast
kosti k dostate€né primarni kostni fixaci.
Pri velkych kostnich defektech je vypln
jenom kostnim cementem nedostatecna.
Alternativou je vyplnéni defektu kostnimi
Stépy a cementovani, zde je vsak
problematické zajisténi priméarni fixace
implantatu. Cilem revizni operace je
nejenom vyplnéni defektu acetabula a
primarni fixace implantatu, ale i
dlouhodoba biologicka integrace revizniho
implantatu (10,12). Radiologické studie
necementovanych implantatl (s odlisSnym
povrchem neZ u naSich implantatd) v

kombinaci s alloStepy dokladuji kostni
integraci kostnich $tépl a jejich minimalni
resorbci (6,7,13).

PTi revizi jamky je dilezité obnoveni
plvodniho centra rotace kycelniho
kloubu.To znamena zaroveri obnoveni
normalni biomechaniky s dobrou funkci
svalstva v oblasti ky€elniho kloubu a tim
zabréanéni kulhani. V 6 pfipadech v naSem
souboru nebyla dosazeno funkéni stability
panve a vedlo u pacient(l k poruse chiize.
Céstecnou vyjimkou jsou velké defekty v
acetabulu, kde je prioritnim cilem mobilita
pacienta a dosazeni chize. Obnoveni
plvodniho centra rotace v téchto pripadech
hraje jenom sekundarni roli.

Fixace metalspongiozniho implantatu
vrlistem kosti do jejich povrchové struktury
je dokazéna, vSeobecné znama (2,3,4) a
potvrzena dlouhodobymi klinickymi
zkuSenostmi (8,11). Z tohoto hlediska je
kombinace kostnich $tépl a implantace
jamky s vySe uvedenym povrchem
opodstatnéna.

V naSem souboru se jedna o
kratkodobou studii, ale dosazené vysledky
jsou povzbudivé. Nas soubor budeme po 5
letech znovu hodnotit a o vysledcich
informovat.

ZAVER

Pouziti asymetrickych kovovych
jamek se spongiéznim povrchem
pfedstavuje metodu vymeény
necementované jamky pfi revizich
acetabula. Klinické vysledky pfi nizkém
procentu komplikaci jsou dobré. VSsichni
pacienti samostatné chodili a plné
konCetinu zatéZovali. Tento koncept
doplnény pouzitim kostnich alostepl je
opodstatnény a predstavuje alternativu v
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Tabulka 1. Komplikace reviznich operaci kycelniho kloubu.

bolest v tfisle

bolest trochanteru

bolest ve stehné

glutealni insuficience

(u 3 pred operaci)

povrchni infekt

hluboky infekt

hluboké trombosa

exitus (do 3 dndl po operaci.)

3/66 4,5 %
2144 4,7 %
8/42 15,0 %
2/66 9,1%
2/66 3,0 %
1/66 1,5%
1/66 1,5%
1/66 1,5%

léCebnych postupech revize acetabularni
komponenty endoprotézy kyc€elnich
kloub.
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VYVOJ HMOTNOSTNE-VYSKOVE
PROPORCIONALITY VE VZTAHU K TELESNEMU
SLOZENI U CHLAPCU V PREPUBERTE
A PRI NASTUPU PUBERTY

P. SEDLAK

Katedra antropologie a genetiky ¢lovéka PFF UK Praha, prednosta doc. RNDr. lvan Mazura, CSc.

SOUHRN

Pro podrobnéjsi analyzu vyvoje
télesné hmotnosti bylo pouzito
vyhodnoceni rozvoje jednotlivych frakci
télesného sloZeni - podil hmotnosti kostry,
kosterni svalové tkané (modifikované
rovnice podle Matiegky) a télesného tuku
(modifikovand metoda Pafizkové).
Rovnéz byla sledovdana hmotnostné-
vySkova proporcionalita ditéte pomoci
indexd vztahu télesné hmotnosti k
jednoduchym funkcim télesné vysky
(RohrerQv index, Pignet-Vearvekiv index,
F-index a Body mass index). Vstupni data
byla ziskana vySetfenim 763 zdravych
chlapcll prazskych zakladnich Skol ve
vékovém rozmezi 7 az 13 let v priibéhu let
1993/94.

Autor potvrdil stabilitu vyvoje
hmotnostné-vySkové proporcionality
prepubertalnich chlapcd. Hmotnost
jednotlivych komponent télesného slozeni
narlsta u chlapcl v prepuberté v souladu s
narGistem celkové télesné hmotnosti. V
nastupu pubertalni rlstové akcelerace pak
dochazi k vyraznému nardstu sloZek tzv.
aktivni télesné hmoty (rozvoj skeletu a
kosterniho svalstva). Hmotnost tukové

slozky téla vykazuje u chlapcd v nastupu
puberty naopak c¢asto mirny pokles.
Prepuberta, jako jedna z klidovych fazi
détské ontogeneze, je tak z klinického a
ortopedického pohledu vhodnym obdobim
k provadéni operaci a korekénich zasahd.
Kli¢ova slova: chlapci, prepuberta, nastup
puberty, hmotnostné-vySkova
proporcionalita, hmotnostni indexy, télesné
slozeni.

SUMMARY

Sedlak P. Development of body weigh-
height proportionality in relation to
body composition of boys during the
prepubertal period at the onset of
puberty.

There was used an evaluation of
development of the body composition parts
(skeleton weight and muscle tissue portions
modification of Matiegka equations and
body fat modification of Parizkova) in the
aim of getting more detailed analysis in
this study. The weight and height
propotionality of child was monitored
thanks indexes of body weight and simple
body height function relations (Rohrer
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index, Pignet-Vearvek index, F-index and
Body mass index). The incoming data were
obtained by examination of 763 healthy
boys in the age range from 7 to 13 years
during the school year 1993-1994. The
measurement was hold at elementary
Prague schools.

The author confirmed the
developmental stability of weight - height
proportionality in prepubertal boys. The
weight of individual components of body
composition in prepubertal boys grows
continually according to accumulation of
total body weight. When the pubertal
growth acceleration begins the significant
accumulation of active bone mass body
parts (development of skeleton and
muscles) rises. The weight of fat body part
shows mild decrease in the beginning of
puberty period. The prepuberty life period
as one of quiescent phases of child
ontogenesis is from the clinical and
orthopedic point of view the favourable
timeto performsurgical treatment..

Key words: boys, prepuberty, onset of
puberty, body weigh-height
proportionality, body composition

UvoD

Rst a vyvoj je kontinualni dynamicky
proces, pfedstavujici zakladni
charakteristiku détstvi a dospivani. Oba
tyto déje jsou navzajem propojené a (izce na
sobé zavislé. Maji své zakonitosti druhové,
Casové, funkeni a prostorové, ale jsou také
znacné interindividualné proménlivé. Rist
strukturalné chapeme jako pfibyvani poctu
bunék (hyperplazie) a zvétSovani jejich
velikosti (hypertrofie). Vyvoj lze
charakterizovat jako vyzravani bunék,
organi a systéml ve smyslu jejich

morfologické a funkéni diferenciace. RUst
a vyvoj ditéte vSak neprobiha rovnomerné.
To znamend, Ze jednotlivé Casti téla a
organy maji své vlastni rlstové tempo,
nevyvijeji se tedy stejné rychle. U détského
organismu nebo jeho jednotlivych ¢asti tak
pozorujeme obdobi (periody) rychlejsiho
nebo pomalejSiho vyvoje a obdobi
relativniho vyvojového klidu - zakon
periodicity aalternace (3).

Pubertalni obdobi predstavuje z tohoto
pohledu velmi dynamickou etapu vyvoje,
kdy dochazi k postupné vyrazné akceleraci
rGstu téla i jeho jednotlivych &asti az k
dosazeni PHV (Peak Height \elocity). Poté
se rlstova rychlost ditéte za¢ina postupné
snizovat az do (plIné zastavy rlstu.

Za obdobi prepuberty lze u chlapcli
povazovat vékové rozmezi mezi 6., resp. 7.
az 12. rokem (u divek mezi 6. az 10.
rokem). Tento interval neni v3ak zcela
pfesny a hlavné jeho horni hranice
vymezeni podléha, diky rozdilnému
nastupu pubertalniho rdstového spurtu,
zna€né interindividudlni variabilité. Pro
dité v této vyvojové periodé je
charakteristické celkové riistové zklidnént,
pfedstavujici pfipravnou fazi néstupu
intenzivniho rlistu v puberté.

Sledovanim vyvoje hmotnostné-
vySkové proporcionality, tedy zmén hodnot
indexd vztahu télesné hmotnosti k
jednoduchym funkcim télesné vysky
(pfipadné obvodu hrudniku) a télesného
sloZeni ditéte v jednotlivych etapach
ontogenetického vyvoje ziskdvame
uceleny prehled o celkovych rlstovych
zménach détského oganismu z pohledu
morfologického i funkéniho.

Pro podrobnéjsi zhodnoceni vyvoje
kvantitativniho znaku, jakym je télesna
hmotnost, jsme pouZili metodu sledovani
tfi hlavnich sloZek télesného sloZeni - podil

POHYBOVE USTROJI, ro¢nik 8, 2001, ¢. 1 31



hmotnosti kostry, kosterni svalové tkané a
télesného tuku. Sledovanim zmén podilu
téchto tfi kompoment na celkové télesné
hmotnosti ditéte tak dostaneme detailni
obraz vyvoje jednotlivych somatickych
systémi détského organismu.

MATERIAL A METODIKA

Predkladané vysledky vychazeji z
analyzy dat 763 zdravych chlapctl ve véku
7 az 13 let, vySetfenych v pribéhu let 1993-
94 na zékladnich Skolach v Praze. Pro
podrobngjsi analyzu znak( a podrobngjsi
zhodnoceni vyvojovych vztahd jsme
vySetfené chlapce rozdélili na zékladé
chronologického véku (ureného podle
zésad IBP v setinach roku) do 14 pdirocnich
vékovych kategorii (tab. 1).

Hmotnostné-vyskova proporcionalita
byla posuzovana na zakladé Gty indexd
télesné hmotnosti:

Rohrerdv index télesné plnosti
RI=t&l. hmotnost x 10°/ t&l. vyska’

Pignet-Vearvek{v index
PVI = (tél. hmotnost + obvod hrudniku) x
100/ tél. vyska

F-index (stout-lean index)
Fl =\ /& hmotnost x 10°/ t&l. vyska

Body mass index
BMI =t&l. hmotnost (kg) / t&l. vyska® (m)

K hodnoceni jednotlivych frakci

télesného slozeni jsme pouZili kombinaci
dvou antropometrickych metod (soucast

Tab. 1. rozdéleni vékovych kategorii a Cetnostni

zastoupeni proband.

VEKUVA Ralegor 113 1Al
/,00-7,49 1o
7,50-7,99 33
8,00-8,49 44
8,50-8,99 61
9,00-9,49 57
9,50-9,99 64
10,00-10,49 64
10,50-10,99 61
11,00-11,49 68
11,50-11,99 51
12,00-12,49 52
12,50-12,99 62
13,00-13,49 64
[ 13,50-13,99 64
celkem 763

programu ANTROPO, verze 4.0.1) (2):

- pro posouzeni vyvoje kostry a svalstva
modifikovanou metodu podle Matiegky (2)
- pro stanoveni mnoZstvi celkového
télesného tuku a procenta aktivni télesné
hmoty (ATH) modifikovanou metodu
podle Pafizkové (12, 13) (vychazi z
tloustky vétSiho poCtu koznich fas a je
tudiz pro stanoveni podilu télesného tuku
presnéjsi neZ metoda Matiegky)

Obé metody vyuZivaji regresnich
vztahll zakladnich antropometrickych
parametru:

- regresni rovnice pro stanoveni podilu
skeletu na celkové télesné hmotnosti podle
Matiegky (2) vychazi ze vztahu Sitky
epikondylu humeru a femuru, Sifky zapésti
akotniku atélesné vysky

- v regresni rovnici procentudlniho a
hmotnostniho zastoupeni svalstva podle
Matiegky (2) figuruji obvodové parametry
- stfedni obvod paZze, maximalni obvod
predlokti, stfedni obvod stehna a
maximalni obvod lytka (tedy mista s
maximalnim rozvojem svalovych skupin) a
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télesna vyska
- regresni rovnice pro vypocet mnozstvi
celkového télesného tuku podle PaFizkové
(12, 13) vychazi ze stanoveni souctu
tloustky 10 koznich fas (méFeno kaliperem
typu Best) - koZni Fasa na tvari, pod bradou,
na hrudniku I a Il, na pazi (nad musculus
triceps brachii), pod lopatkou, na b¥ise, had
crista iliaca, na stehné nad patellou a na
lytku pod fossa poplitea.
- procento ATH podle metody Pafizkové
(12, 13) pak urcime ze vztahu:

%ATH =100 - % tuku

V8echny uvedené antropometrické
parametry jsme méfili standardni
metodikou (2, 7), v dopolednich hodinach,
napravé strané téla.

Pro testovani shody primérnych
hodnot znak(i mezi vékovymi kategoriemi
byl pouzit dvouvybérovy T-test. V tomto
pfipadé testujeme nulovou hypotézu, Ze se
prdmérné hodnoty sledovaného znaku u
obou vybér(l rovnaji, oproti alternativni
hypotéze, Ze se liSi. Pokud vysledek testu
vede k zamitnuti nulové hypotézy,
Znamenato, Ze se prdimérné hodnoty znaku
u danych dvou vybér( lisi. Signifikanci
rozdild jsme hodnotili na 5% (*) a 1% (**)
hladiné vyznamnosti.

Pro zjisténi tésnosti zavislosti mezi
dvojicemi sledovanych znakd byl
vypoditan Pearsonlv korelaéni koeficient.

VYSLEDKY

Télesnd vysSka v prdbéhu
prepubertalniho obdobi u chlapch plynule
narCstd. Vysky prdmérnych diferenci se
vsak v jednotlivych vékovych kategoriich
vyraznéji lisi. Po intenzivnéj$im rdstovém
obdobi v pfedSkolnim véku dochéazi po 6.,
resp. 7. roce k markantnimu zklidnéni ristu

a vyraznému snizeni prirGstk( télesné
vysky. Vintervalu 7,5 8,5 roku jsme pak u
souboru naSich chlapcli pozorovali
statisticky signifikantni rdstové urychleni
prechodného razu, oznacované v literature
jako mid-growth-spurt (11, 16). Od 8,5
roku az do pocatku pubertalni rdstové
akcelerace (tj. u sledovanych chlapcl v
priméru do 12,5 - 13 let) byly prdmérné
prirGstky télesné vysky velmi nizké a u
vétsiny jedincll neptesahovaly 4 cm/rok
(tab.1).

Primérné hodnoty Rohrerova indexu a
F-indexu (tab. 2, graf 2, 3) se v souboru
naSich chlapct po celé prepubertalni
obdobi  téméF neménily. Prlimérné
diference mezi jednotlivymi vékovymi
kategoriemi byly statisticky nevyznamné a
pomeérné stabilizované. Jejich mirny pokles
byl pouze mirné naznacen od vékové
kategorie 12,5 roku, kdy v souladu s
nastupem pubertalni rlstové akcelerace
zaznamenavame pocatek "zesStihlovani"
télesnych proporci ditéte.

Prlimérné hodnoty Pignet-Vearvekova
indexu a BMI (tab. 2, graf 4, 5) u chlapcl
ve sledovaném vékovém obdobi mirné
narlistaly a vyvoj téchto index( vykazoval
velice podobny trend. Statisticka
prikaznost primérnych diferenci v
jednotlivych vékovych kategoriich opét
potvrzenanebyla.

Podil kostry na celkové télesné
hmotnosti, vyjadfeny v procentech, je
nejvyssi u nejmladSich vékovych kategorii
vysetfenych chlapc(, tj. u obou vékovych
skupin 7-letych (tab. 3, graf 6). Od 8 let se
podil kostry postupné pozvolna snizuje.
Primérna hmotnost Kostry, vyjadiena v
kilogramech, od 7 do 13 let nardista (tab. 3,
graf 7). Signifikantni rozdily primérnych
hodnot na 5% hladiné vyznamnosti jsme
zaznamenali ve vékovych skupinach 9,00-
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Tab. 2: VySkovi -hmotnostni indexy

vi k n RI PVI Fl BMI
X SD X SD X SD X SD
7,0-7,49 18 1,19 0,19 68,08 6,84 22,80 1,18 15,43 2,54
7,5-7,99 33 1,13 0,12 66,28 4,77 22,39 0,80 14,60 1,61
8,0-8,49 44 1,16 0,15 68,46 5,46 22,61 0,97 15,41 2,03
8,5-8,99 61 1,18 0,14 68,99 5,36 22,75 0,88 15,89 1,97
9,0-9,49 57 1,16 0,12 69,09 4,97 22,61 0,78 15,81 1,88
9,5-9,99 64 1,18 0,14 70,68 5,37 22,75 0,88 16,39 2,05
10,0-10,49 64 1,17 0,15 70,86 6,06 22,67 0,94 16,47 2,19
10,5-10,99, 61 1,19 0,19 72,25 7,63 22,75 1,17 17,01 2,78
11,0-11,49 68 1,21 0,18 74,50 7,67 22,89 1,08 17,70 2,68
11,5-11,99 51 1,19 0,18 74,50 7,51 22,77 1,06 17,70 2,57
12,0-12,49 52 1,20 0,20 76,32 8,62 22,84 1,19 18,38 3,05
12,5-12,99 62 1,17 0,14 75,85 6,06 22,66 0,90 18,24 2,20
13,0-13,49 64 1,18 0,16 78,12 7,63 22,71 1,00 18,87 2,59
13,5-13,99 64 1,17 0,16 80,00 8,18 22,69 0,99 19,31 2,90
Tab. 3: Kosterni a svalova sloZka ti la - Matiegka
vi k n kostra (kg) kostra (%) svalstvo (kg svalstvo (%)
X SD X SD X SD X SD
7,0-7,49 18 5,46 0,78 21,37 1,93 1,56 1,90 41,05 2,71
7,5-7,99 33 5,57 0,99 22,82 4,24 10,46 1,39 42,61* 2,14
8,0-8,49 44 5,69 0,76 21,08* 1,55 11,30* 1,81 41,71 3,32
8,5-8,99 61 5,98 0,84 20,88 1,67 11,81 1,83 41,18 3,33
9,0-9,49 57 6,11 0,89 20,88 1,69 12,29 2,03 41,86 3,11
9,5-9,99 64 6,45* 0,94 20,57 1,90 12,95 2,06 41,18 3,02
10,0-10,49 64 6,59 0,94 20,35 2,14 13,60 2,07 41,81 3,46
10,5-10,99 61 7,01* 1,11 20,16 2,06 14,35 2,31 41,20 3,39
11,0-11,49 68 7,45* 1,05 19,76 2,04 15,61 2,50 41,17 3,25
11,5-11,99 51 7,79 1,16 19,88 1,79 16,33 2,77 41,52 3,18
12,0-12,49 52 8,32* 1,25 19,46 2,00 17,59* 3,55 40,65 2,90
12,5-12,99 62 8,84* 1,29 19,93 1,84 18,79 3,34 42,12* 3,29
13,0-13,49 64 9,569** 1,46 19,84 1,87 20,76** 4,07 12,62 3,54
13,5-13,99 64 10,18* 1,60 19,67 2,15 22,92** 4,83 43,75 3,71

* statistickd vyznamnost na 5% hladiné, ** statisticka vyznamnost na 1% hladiné

Tab. 4: Tukova slozka ti la a ATH - Padzkova

vi k n Tuk (%) ATH (%)

X SD X SD
7,0-7,49 18 10,31 4,30 89,69 4,30
7,5-7,99 33 8,84 2,90 91,16 2,90
8,0-8,49 44 9,34 4,35 90,66 4,35
8,5-8,99 61 9,71 4,20 90,29 4,20
9,0-9,49 57 9,64 4,08 90,36 4,08
9,5-9,99 64 10,81 4,44 89,19 4,44
10,0-10,49 64 10,92 4,68 89,08 4,68
10,5-10,99 61 12,00 5,13 88,00 5,13
11,0-11,49 68 12,30 5,13 87,70 513
11,5-11,99 51 12,25 5,15 87,75 5,15
12,0-12,49 52 12,66 5,22 87,34 5,22
12,5-12,99 62 12,01 4,23 87,99 4,23
13,0-13,49 64 12,41 4,75 87,59 4,75
13,5-13,99 64 11,96 4,38 88,04 4,38
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Graf 1. Télesna vyska.

Graf 2. Rohrer index

Box Plots Box Plots
o
L]
o ° o
&%'7 ‘a_o‘r ° e ° e o
—_— L] L]
5. N NP
4 é %
o
g 2
s -
o
8 T T T T 1 g T T T T T T T T T T T T T T 1
S 775885 9 9510105111151212,513135 775 885 9 9510105111151212,513135
veék (roky) vek (roky)
Graf 3. TF - index (stout-lean index - Livi, Hirata) Graf 4. Pignet - Vearvek index
Box Plots Box Plots
o =
& ° . 3 ° o °
L] ) o
] . © o .. o] . ° e . H
& . 8 o8 e o e . e > . : ° ;
_ 8 °
Eéé% 1 B R
L]
3 0]
&7 . N %é%
=3 o
ﬂ T T T T T T T T T T T T T T 1 o T T T T T T T T T 1
7758 85 9 9,51010,51111,51212,51313,5 © 7758859 9510105111151212,513135
vék (roky) veék (roky)
Graf 5. Body mass index Graf 6. Podil hmotnosti kostry (%)- Matiegka
Box Plots Box Plots
= o
8 ° e ° ¢ ‘
e o °
=3 s ° ™
Q7 o .3 g g
e © o g
° ° o
s 2] 8 =10
o g : IZ\"?f ° . e
3
: I3 PrES
#HH 23 LLT]
° o o
= ° o
9; T T T T T T T T T T T T T T 1 d T T T T T T T T T T T T T T 1
7 758859 9,51010,51111,51212,51313,5 ~ 7758859 951010,51111,51212,51313,5
Veék (roky) vek (roky)
POHYBOVE USTROJI, roénik 8, 2001, €. 1 35



Graf 7. Podil hmotnosti kostry (kg) - Matiegka
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Graf 9. Podil hmotnosti kosterniho svalstva (kg) - Matiegka
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Graf 10. Procento tuku podle Pafizkové
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9,50 roku (0,34 kg), 10,50-10,99 roku (0,42
kg), 11,00-11,49 roku (0,44 kg), 12,00-
12,49 roku (0,53 kg), 12,50-12,99 roku
(0,52 kg) a 13,50-13,99 roku (0,59 kg).
Nejvys$si primérna diference,
korespondujici s nastupem pubertélni
rastové akcelerace (signifikantni na 1%
hlading) ve vékové skupiné 13,00-13,49
roku (0,75 kg), doklada pocatek
intenzivniho rdstu skeletu v obdobi nastupu
pubertalniho rlistového spurtu.

Podil hmotnosti kosterniho svalstva,
vyjadfeny v procentech celkové télesné
hmotnosti, je u chlapcli naseho souboru ve
vékovém obdobi 7 aZ 12 let celkem
vyrovnany (tab. 3, graf 8). V absolutnich
primérnych hodnotach hmotnost
kosterniho svalstva plynule narlsta (tab. 3,
graf 9). VyrazngéjSi akceleraci rozvoje
svalové slozky téla, stejné jako u kostry,
zaznamenavdme opét v néstupu
pubertalniho rlstového zrychleni, tj. v
priiméru okolo 13. roku.

Procento télesného tuku se u chlapcl
po celé prepubertdlni obdobi  mirné
zvySuje (tab. 4, graf 10). Prdmérné
diference mezi jednotlivymi vékovymi
kategoriemi v3ak nejsou vyrazné a jsou
statisticky nevyznamné. V pocéatku
pubertalniho urychleni rlstu je moZno
zaznamenat mirny UObytek celkového
télesného tuku. Tato redukce, dolozena
napf. i poklesem hodnot Rohrerova indexu,
se Casto v pribéhu pubertalni rlistové
akcelerace jeSté prohlubuje. ProtoZe v
obdobi puberty dochazi u chlapcd nejen k
poklesu procenta tukové slozky téla, ale
soucasné i k poklesu hodnot hmotnostnich
indext (RI, FI), miZzeme predpokladat, Ze
redukce celkového télesného tuku je v
tomto obdobi realna a nejde pouze o jeho
pfesun do viscerélni oblasti.

V souladu s nardistem procenta tukové

slozky téla klesalo u souboru naSich
chlapcli procento aktivni télesné hmoty
(ATH) (tab. 4, graf 11). Stejné jako narGst
télesného tuku, i pokles ATH byl pozvolny
a neprilis vyrazny. Od druhé poloviny 13.
roku se situace obraci a s nastupujici
pubertalni akceleraci rdistu zacina procento
ATH opét mirné nardstat. Je vSak tfeba
podotknout, Ze stanoveni ATH
modifikovanou metodou Pafizkové (12,
13) povazujeme pouze za orientacni
vySetfeni, s pomérné malou vypovédni
schopnosti, nebot’ pojem ATH nerozliSuje
jednotlivé slozky (kostra, svalstvo), jejichz
oddélené posouzeni je z hlediska
hodnoceni vyvoje ditéte nezbytné. K
tomuto Ucelu proto doporucujeme hodnotit
jejich rozvoj na zakladé uvedené metody
Matiegky (2), ktera vykazuje i ve srovnani’s
ultrazvukovymi a rentgenologickymi
postupy stanoveni télesného sloZeni (napf.
technika rentgenové denzitometrie -
DEXA\) vysokou spolehlivost (8).

Vztah jednotlivych hmotnostné-
vyskovych indexti ke komponentam
télesného slozeni se vyrazné lisi. Zatimco
tukova slozka vysoce koreluje se vsemi
Ctyfmi  vypoctenymi indexy, hmotnost
svalové slozky jiz jen s BMI a Pignet-
Vearvekovym indexem. U téchto dvou
indext byla také nalezena stfedné silna
zavislost na stupni rozvoje skeletu ditéte. U
Rohrerova indexu a F-indexu signifikantni
vztah k jednotlivym komponentam
télesného sloZeni potvrzen nebyl. Podle
pfedpokladu jsme potvrdili vysokou
zavislost rozvoje svalstva a kostry na véku
ditéte, jeho télesné hmotnosti a vysce.

DISKUSE
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V souladu se studiemi dal$ich autort
(1, 2, 4, 10) potvrzujeme stalost a relativni
vyrovnanost hodnot hmotnostné-
vyskovych index( a tudiz i stabilitu
vySkové-hmotnostni proporcionality u
prepubertalnich chlapcl. V podatku
nastupu pubertalni ristové akcelerace pak
dochézi k pfechodnému mirnému poklesu
hodnot téchto indexl, tedy vlivem
intenzivniho linearniho rdstu k
"zeStihlovani" postavy.

Priimérné piirdstky télesné vysky se u
prepubertalnich chlapctl oproti pfedchozim
vyvojovym perioddm vyrazné snizuji. PFi
bliz§i analyze pozorujeme ve vékovém
rozmezi 7,5 - 8,5 let mirné prechodné
rlstové urychleni, tzv. mid-growth-spurt,
vyskytujici se asi u 2/3 prepubertélnich
chlapcd (11, 16). Tento jev,
charakteristicky svou pomérné velkou
interindividualni variabilitou co do doby
nastupu, délky trvani i vysky prirdstka,
prisuzujeme vyslednému projevu pocéatku
sekrece adrendalnich androgend
(adrenarche). Po 9. roce pak klesaji
primérné prirtistky télesné vysky u chlapcl
na minimum v celém obdobi postnatalni
ontogeneze, linedrni rlst se vyrazné
zklidriuje a to az do pocatku pubertalni
akcelerace rlstu. Pubertalni rlstové
urychleni se projevilo u souboru naSich
chlapcl, v souladu s interindividualni
variabilitou nastupu puberty, od 12,5 roku.
Je tfeba vSak pFipomenout, Ze se jednalo o
prdmérné hodnoty télesné vysky, které
mohou byt mirné ovlivnény jedinci s Casné
normalnim néstupem puberty.

S narlstem télesné hmotnosti v
pribéhu ontogeneze roste i hmotnost
jednotlivych slozek téla. Vzajemny podil
téchto komponent celkové télesné
hmotnosti se vSak v jednotlivych obdobich

vyvoje lisi. U chlapcd v prepubertalném
obdobi mnozZstvi celkového télesného tuku
mirné nardista (5, 15). Tento proces probiha
az do obdobi pubertalniho rlstového
spurtu, kdy naopak ¢asto dochazi k jeho
prechodnému Ubytku (18). Slozky tzv.
"aktivni télesné hmoty", tzn. podilu
hmotnosti kostry a kosterniho svalstva,
maji v tomto véku vyvoj podobny. Jejich
hmotnost také mirné narCsta, vyrazngjsi
rozliseni ve smyslu vétsiho urychlenf rlistu
a vyssich prlmérnych prirlstkl vsak
pozorujeme az v pocatku pubertalni
rlistové akcelerace (6, 14). V tomto obdobi
je intenzivni télesny rlist podminén rlistem
skeletu a vyrazné anabolické plsobeni
pohlavnich hormonl a adrenalnich
androgen iniciuje v obdobi dosazeni PHV
(vrchol nejvétsi riistové rychlosti v puberté
- Peak heigh velocity) i intenzivni rozvoj
kosterniho svalstva (14).

ZAVER

Rozbor dat souboru vySetfenych
chlapcl ve véku od 7 do 13 let potvrdil
stabilitu vyvoje hmotnostné-vySkové
proporcionality prepubertalnich chlapc(, v
obdobi néstupu puberty pak, vlivem
rychlej$iho linedrniho rdstu, tendenci k
pfechodnému "zestihleni" postavy.

Hmotnost jednotlivych komponent
télesného sloZeni nardstd u chlapcl v
prepuberté v souladu s narlistem celkové
télesné hmotnosti. Ur€itou disproporci v
dalSim vyvoji zaznamenavame opét az v
pocatku pubertalni rdstové akcelerace, kdy
se nejvice zvySuje hmotnost sloZek tzv.
"aktivni télesné hmoty", nebot’ celkovy rlist
téla je podminén rdistem skeletu. S mirnym
opozdénim, v obdobi nejvyssi rlstové
rychlosti v puberté (PHV), poté nastupuje i
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intenzivni rozvoj kosterniho svalstva. V
obdobi prepuberty je vSak procentualni
zastoupeni svalové slozky na celkové
télesné hmotnosti ditéte témér konstantni.
Procentualni podil kostry se po 8. roce
postupné sniZzuje. Hmotnost tukové slozky
téla u chlapcd s nastupem puberty Casto
klesa.

Obdobi prepuberty je z hlediska rlistu
obdobim klidovym. Télesné proporce
ditéte se vyraznéji neméni, narlst viech
slozek aktivni télesné hmoty i télesného
tuku je pozvolny, v souladu s celkovym
rGstem ditéte. PFi blizsi analyze prirlstka
télesné vysky, zaznamendme v obdobi mezi
7,5 - 8,5 lety miré, prechodné rdstové
urychleni, oznaCované jako mid-growth-
spurt (11, 16, 17). Tento jev, podminény
finadlnim projevem pocatku sekrece
adrendlnich androgend, je zachytitelny i u
ostatnich délkovych parametrd (délka dolni
koncetiny, délka trupu i horniho segmentu
téla) a u télesné hmotnosti. V hodnotach
jednotlivych frakci télesného sloZeni se
vSak vyraznéji neprojevi (14). Situace se
zaCind vyrazné ménit v obdobi nastupu
pubertalni riistové akcelerace, kdy se diky
podatku intenzivniho rdstu zacina ménit
pomér télesnych komponent a vlivem
prevazujiciho linearniho rlstu i télesna
proporcionalita ditéte.

V zéavérech pro ortopedickou praxi
mizeme diky zjisténym skute¢nostem
dolozit a potvrdit vhodnost prepuberty jako
idealniho obdobi pro provadéni operaci,
korekénich zasahli na kongetinach apod.
Jedna se zejména o vékovy interval mezi 9.
rokem a pocatkem néastupu pubertalni
rlstové akcelerace, kdy se linearni rlst
vyrazné zpomaluje a piirdstky télesné
ontogenezi ditéte. ProtoZe néstup
pubertalniho rdstového spurtu je silné

individudlni, geneticky podminény, a v
prirGstcich télesné vysky se u chlapcl
vyrazné projevi aZ cca za 8 - 12 mésicl po
jeho pocatku, doporucujeme diagnostiku
podporit sledovanim sexudlni maturace
pacienta. Signalem pocéatku puberty u
chlapctl je zejména zvétSeni objemu varlat
na4 mlavice (Praderdv orchidometr) (9).
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Katedraantropologie a genetiky ¢lovéka
PFFUK Praha
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KONFERENCE

CONFERENCE

VYBRANA ABSTRAKTA
ZE 4. PAN PACIFICKEHO SYMPOSIA
SPOLECNOSTI POJIVOVYCH TKANTI,
QUEENSTOUWN, NEW ZEALAND,
15. - 19. LISTOPAD 1999

Symposium se konalo od 15. do 19.
listopadu 1999 v ramci 23. Konference
pojiva Austrdlie a Nového Zélandu v
Queenstownu, ktery lezi na jihu jizniho
ostrova. Protoze vétSinou se zemépisem
této Casti svéta nejsme moc obeznameni,
pfipomindm, Ze Qeenstown je lokalizovan
od Tasmanie na jih. Pfestoze poCasi mélo
odpovidat konci naSeho kvétna, bylo
chladno, na horach v okoli Queenstownu
lezel snih a prakticky béhem celého
symposia silné prselo. Doslo k rozvodnéni
fek a jezero, na jehoZ biehu se Qeenstown
rozklada, zvysilo svoji hladinu natolik, ze
dolni ¢ast mésta byla pod vodou. VétSina
GEastnikl se téSila na vylet do
Novozélandskych Alp po skonceni
symposia, avSak  pro zatopeni nebo
poskozeni silnic z néj seslo.

Symposia se zUc€astnilo vice nez 200
odbornikli z celého svéta, s velkou
prevahou Japoncl. Pot&sitelné je, Ze byl
pfitomni i Ctyfi GCastnici z Ceskeé republiky.
Prednasky vcetné plenarnich se tykaly
uvedenych témat:

Kolagenni biochemie a struktura.
Regulace genové exprese extracelularni
matrix.

Klinicka patofyziologie extracelularni
matrix.

Aplikace pojivovych tkani v biotechnologii.
Utrastruktura matrix a mechanické
vlastnosti.

Molekularni, bunécna a funkeéni biologie
bazalnich membran.

Elastin, fibronektin a glykoproteiny
extracelularni matrix.

Hererogenita mezibunécné hmoty.
Molekularni, bunécna a funkeéni biologie
proteoglykan(.

Proteazy a regulace katabolismu
proteoglykand.

Protedzy a regulace mezibunécného
obratu.

Patofyziologické mechanismy.
Biomechanika chrupavky a reparace.
Modulace metabolismu extracelularni
matrix.

Biotechnologie a tkafnoveé inzenyrstvi.

Presentovano bylo celkem 83 posterd,
jejichZ obsah byl vétSinou pfednesen na
vySe uvedenych zasedanich. Dalsi
panpacifické symposium se bude konat v
Japonsku v roce 2002.

Prof. MUDr. Milan Adam, DrSc.
Revmatologicky Ustav

Na Slupi4

12800 Praha?2
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SELECTED ABSTRACTS

COLLAGEN BIOCHEMISTRY, STRUCTURE,
AND FUNCTIONS
Toshihiko Hayashi
Dept. Life Sci., Grad. School of Arts and Sci., Univ. of
Tokyo

Collagenous proteins have unique molecular
structures and hence some characteristic metabolic
regulations that may not be seen in the other
macromolecules. Collagenous proteins exist as
aggregates in vivo that contribute to the tissue skeletal
structures. We have been working on structures and
possible functions of collagenous proteins by
examining the aggregates reconstituted from isolated
type 1V collagen with a chain composition of al(1V)
and 2a1(1V) and pepsin-treated type V collagen. Our
recent findings are summarized as follows.
1) The aggregated type IV collagen particularly in a
form of gel has characteristic effects on cultured cells,
smooth muscle cells and the related cells in particular,
distinct from the monomeric type IV collagen. The
molecular type IV collagen is the best substrate for
proliferation of vascular smooth muscle cells, hepatic
stellate cells, and kidney mesangial cells, while the gel
form of type 1V collagen serves as a substrate. The
cells that had once acquired highly proliferative
potential through cell passages with serum became
quiescent, when they were cultured on the type 1V
collagen gel. A contractile phenotype from a
myofibroblastic phenotype was restored by culture on
the type 1V collagen gel, as demonstrated by strong
expression of smooth muscle myosin heavy chains.
Addition of endothelin 1 to the cells after culturing on
type 1V collagen for two days induced cellular
contraction.
2) In contrary to the current hypothesis that type 1V
collagen proteins are not processed, we found that
short form of a I1(1V) and a2(1V) chains was always
found in the extracts without proteolytic treatments
from all the tissues examined. A relative ratio of the
short type IV collagen polypeptides to the procollagen
size was about one to one. Cell culture study indicated
that processing occurred after deposition of type IV
collageninthecell layer.
3) Association of type IV collagen a chains prior to
helix formation was found to depend on the
concentrations of ascorbate and serum. In a low
concentration of ascorbate with serum, the type IV
collagen-producing cells including tumor cells
secreted non-helical and nondisulfide-bonded a I(1V)
and a 2(IV) chains in culture. At a high level of
ascorbate, triple-helical molecules are secreted, while

ascorbate depletion switched off the secretion of the
triple-helical molecules and on the secretion of non-
helical a (1V) chains.

4) Pepsin treated type V collagen molecules form
banding fibrils. Another characteristic of type V
collagen fibrils may include a finite width and
essentially no branching. Type V collagen fibrils have
strong growth repressive effects on endothelial cells.

THE MOLECULAR PATHOLOGY OF
COLLAGENVI
Shireen R. Lamandé, Jamie Fitzgerald, Katherine A.
Shields, Carly Selan, Kylie A. Patterson and John F.
Bateman
Orthopaedic Molecular Biology Research Unit,
Department of Paediatrics, University of Melbourne,
Royal Children's Hospital, Parkville 3052, Victoria,
Australia

Collagen VI microfibrils are abundant in
virtually all connective tissues. Despite this ubiquitous
distribution, mutations in the genes that code for the
three collagen VI subunits, COL6AI, COL6A2, and
COL6A3, have only been associated with the
dominantly inherited muscular dystrophy, Bethlem
myopathy. One underlying disease mechanism is
reduced synthesis of structurally normal collagen VI.
In one patient, a COL6A1l frameshift mutation
introduces a premature stop codon and leads to mutant
mMRNA decay. A second patient has a COL6A1 splice
site mutation that leads to skipping of exon 14 and
deletion of 18 amino acids from the triple helix.
Mutant al(VI) chains associate with a2(VI) and
a3(VI) to form triple helical monomers, but further
assembly into dimers and tetramers is prevented and
the mutant molecules are not secreted. These
mutations are thus equivalent to the heterozygous col6
al knock-out mouse which also displays a muscle-
specific phenotype. Single amino acid substitutions
have also been identified in Bethlem myopathy.
Biosynthetic studies indicate that al(VI) and a2(VI)
chains containing glycine mutations within the triple
helix are able to assemble into multimers and are
secreted, suggesting that Bethlem myopathy can also
result from the presence of structurally abnormal
collagen VI in the matrix. In complementary studies
we are using site-directed mutagenesis of the a3(VI)
chain and stable expression to determine the effect of
mutant collagen VI on myogenesis in vitro, and define
the globular domains important for intracellular
assembly and the formation of extracellular
microfibrils.
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REGULATION OF THE HUMAN COL1A2
GENE EXPRESSION BY THE COMBINATION
OF TWO MICROSATELLITES AND ITS
RELEVANCE TOSYSTEMIC SCLEROSIS
Ryu-Ichiro Hata
Division of Adult Diseases, Medical Research
Institute, Tokyo Medical and Dental University,
Tokyo 101-0062, Japan

We have been investigating molecular
mechanisms for gene regulation of type I collagen,
which is the most abundant component of the
extracellular matrix deposited in the sclerotic tissue.
We found the presence of two dinucleotide repeats in
the presumptive transcriptional regulatory region of
the human type | collagen a2 (COL1A2) gene. These
repeats represent microsatellites which showed
polymorphism depending on individual. When we
investigated these microsatellite structures of the
genomes obtained from patients with systemic
sclerosis (SSc), significantly higher percentage of the
male SSc patients with antinuclear antibodies
contained the specific combination of the repeats than
normal controls. When transcriptional activity was
measured after transfection of the constructs with, or
without various combinations of these repeats into
human fibroblasts, the combination which was found
significantly higher frequency in the SSc patients
expressed the highest transcriptional activity among
the constructs tested. These data suggest that persons
carrying this specific combination of the two
dinucleotide repeats have increased risk factor for the
disease.

THE MOLECULAR BIOLOGY AND
PATHOLOGY OF COMP
Elizabeth Canty, Paul Holden, Michael Grant and
Michael Briggs
Wellcome Trust Centre for Cell Matrix Research,
School of Biological Sciences, University of
Manchester, UK

Cartilage oligomeric matrix protein (COMP) is
an extracellular matrix glycoprotein of cartilage,
tendon and ligament. Mutations in the COMP gene
result in the inherited connective tissue disorder
pseudoachondroplasia in which abnormal COMP and
other matrix macromolecules accumulate within the
chondrocyte RER. This suggests a pathogenic
mechanism whereby retention of abnormal COMP in
the RER holds back other secreted proteins to disrupt
cell function and reduce the quality of the surrounding
matrix. It is unclear whether this effect also occurs
within tendon and ligament cells, however, using
electron microscopy on a section of labrum ligament

from a pseudoachondroplasia patient we have seen
disorganised extracellular collagen fibrils showing
that ligament is severely affected by abnormal COMP.
To determine if abnormal COMP can be secreted from
cells and hence exert a dominant negative effect in the
matrix we have transfected human fibroblasts with a
vector encoding a COMP-green fluorescent protein
(GFP) conjugate. Preliminary results indicate that
GFP-tagged normal COMP is secreted but when
disease-causing mutations are present abnormal
COMP is retained within the cell. In addition, using
in-vitro translation in semi-permeabilized cells we
have shown normal and abnormal COMP translation
products to be translocated into the RER, oligomerised
and glycosylated. We are now using co-
immunoprecipitation to identify resident RER
chaperones, which may be involved in the retention of
abnormal COMP molecules. This work is supported by
the Wellcome Trust and the Arthritis Research
Campaign.

CLONING OF HEPARANASE: AKEY ENZYME
INVOLVED IN CELL MIGRATION.
Craig Freeman, Mark Hulett and Christopher Parish.
Div. Immunology and Cell Biology, John Curtin
School of Medical Research, ANU, Camberra.
Heparan sulphate (HS) is an important
component of the extracellular matrix (ECM) and the
vascular basal laminar which are barriers to invasion
by metastatic and inflammatory cells. Cleavage of the
HS chains by heparanase activity, which is elevated in
invading cells, may assist in the disassembly of the
ECM and facilitate cell migration. Heparanase
therefore represents an excellent target for the
development of drugs to inhibit tumour metastasis,
inflammation, angiogenesis, wound healing,
atherosclerosis and restenosis. We have purified and
characterised the enzyme from human platelets and a
rat tumour cell line, and observed similarities in their
physical properties and substrate specificities. Using
amino acid sequence derived from the human platelet
enzyme, we have now determined the complete amino
acid and cDNA sequence for the human enzyme
following screening of a human placental cDNA
lirary. Highly homologous sequences were identified
in cDNA derived from both mouse T-cells and highly
metastatic rat tumour cells, indicating that the
mammalian heparanase sequence is highly conserved
and the same enzyme is expressed in platelets, T-
lymphocytes and tumour cells. The human enzyme is
expressed as a 543 amino acid precursor which is
activated following removal of a 157 amino acid pre-
peptide from the N-terminus and contains a putative
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transmembrane sequence, suggesting that it can be
expressed on the cell surface of invading cells.
Northern blot analysis demonstrate that in normal
tissues, heparanase is restricted to the placenta and
lymphoid tissues, however, it is upregulated in
metastatic tumour cells. Exhaustive studies have so far
revealed only one heparanase sequence, consistant
with the view that this enzyme is the dominant
endoglucuronidase in mammalian tissues.

THE MATRILINS - A GROWING FAMILY OF
VWFA-DOMAIN CONTAINING MATRIX
PROTEINS

Mats Paulsson

Institute for Biochemistry, Medical Faculty,
University of Cologne, Joseph-Stelzmann-Strasse 52,
D-50931 Cologne, FRG

Recently a new subfamily of extracellular matrix
proteins with von Willebrand Factor A(VWFA)-like
domains was defined - the matrilins. To date it consists
of four members, matrilin-1(cartilage matrix protein,
CMP) and the recently cloned matrilin-2,-3 and -4.
The modular structures of matrilin subunits are
composed of one or two VWFA-like domains, between
one and ten EGF-like domains, and a coiled-coil a-
helical domain, which joins the subunits into hetero-
orhomooligomers.

While matrilin-1 and -3 are expressed in many
types of cartilage, matrilin-2 and -4 are found in other
forms of extracellular matrix. The functions have so
far mainly been studied for matrilin-1 where
interactions with collagens and aggrecan were shown.
It is tempting to speculate that the matrilins serve to
link collagen fibers to proteoglycans and that the
existence of several matrilins reflects the need for
molecules recognizing different members of the
collagen and proteoglycan families.

ENDOGENOUS EXPRESSION AND
PROCESSING OF OSTEOGENIC PROTEIN-1
IN NORMAL AND OSTEOARTHRITIC
CARTILAGE.

Susan Chubinskaya, Charis Merrihew, and Klaus E.
Kuettner.

Department of Biochemistry, Rush Medical College at
Rush Presbyterian St. Luke's Medical Center,
Chicago, IL, USA.

The loss of extracellular matrix from articular
cartilage is an important feature in the pathogenesis of
osteoarthritis (OA). Osteogenic Protein-1 (OP-1) is a
member of the bone morphogenetic protein family
which has been shown by our laboratory and by others

to stimulate synthesis of cartilage matrix components,
to promote matrix assembly, to counteract the
deleterious effect of interleukin-1, and to induce
cartilage and bone formation when applied
exogenously. The major goal of these studies was to
test whether OP-1 is an endogenous factor expressed
in human adult articular cartilage and involved in
maintaining its homeostasis. Articular cartilage from
human organ donors and patients diagnosed with OA
has been used. We have demonstrated the endogenous
mRNA expression of OP-1 by semi-quantitative RT-
PCR and by in situ hybridization. In OA cartilage, the
levels of MRNA were upregulated, while the levels of
mature OP-1 protein were downregulated in
comparison to tissues from normal adult and newborn
donors. The same OA and normal cartilages contained
detectable quantities of inactive, pro-form of the
molecule. Immunolocalization studies showed that
primarily superficial chondrocytes were able to
process OP-1 protein into an active form, whereas, the
majority of pro-OP-1was localized in the deep layer of
normal and OA cartilage. Distinct distribution of OP-1
and its potential activation in deep zones and regions
of cloning in OA cartilages may provide clues asto the
potential involvement of endogenous OP-1 in repair
mechanisms.

EFFECT OF IL-12 ENCODING PLASMID
ADMINISTRATIONONTIGHT - SKIN MOUSE.
Tsuji_J. *Nakazawa M , ‘Okuda K., *Minami M.,
“lijima K., *Hattori S., and "Sasaki T.

Dept. of 'Dermatology, ‘Immunology and
Parasitology, *Bacteriology, Yokohama City Univ. Sch
of Med., and Nippi Research Institute of Biomatrix,
Tokyo, Japan.

The tight-skin (Tsk/+) mutant mice, a putative
murine model of scleroderma, are characterized by the
excessive deposition of collagen and the presence of
antinuclear antibodies. Type 2 cytokines, such as IL-4
and IL-6, are capable of regulating the synthesis of
various matrix molecules, including type I collagen,
by fibroblasts in vitro. IL-12 is well known to induce
type | cytokine production and to reduce type 2
activity in vivo. Then, we examined the effect of IL-12
encoding plasmid (pPCAGGSIL-12) on the disease
progression of Tsk/+ mice. pCAGGSIL-12
(100mg/mouse) or pCAGGS parental vector
(100mg/mouse) was injected intramuscularly every 3
weeks for 7 times into Tsk/+ mice. One week after the
last injection, pCAGGSIL-12 administered Tsk/+
mice exhibited a marked decrease (p<0.05) in the skin
thickness compared with mice treated with pPCAGGS
vector (235 + 43 vs 291 + 60mm, respectively). The
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amounts of skin hydroxyproline and serum levels of
antinuclear antibodies were diminished in
pCAGGSIL-12 treated mice. I1L-4 production from
spleen cells of pCAGGSIL-12 treated mice (10.7 +
7.1pg/ml) was significantly lower (p<0.005) than that
of vector treated mice (59.44 + 30.1). These results
indicate pPCAGGSIL-12 administration had beneficial
effects in preventing the collagen accucnulation of
Tsk/+ mice skin via decreased production of type 2
cytokine.

ELASTIN SYNTHESIS THROUGH THE
CONCERTED PARTICIPATION OF
TROPOELASTIN DOMAINS
Weiss, A. S., Vrhovski, B., Wu, W.J. and Jensen, S.
Department of Biochemistry G08, University of
Sydney, NSW 2006 Australia

Elastin synthesis follows the sequential stages of
tropoelastin secretion from elastogenic cells into the
extracellular matrix, transport, deposition and
crosslinking. Association by coacervation is finely
tuned to conditions of the extracellular matrix, where
it is optimal under physiological conditions of
temperature, salt concentration and pH. Assembly of
an isoform of human tropoelastin that lacks the
hydrophilic 26A domain is similar to tropoelastin
containing 26A, thereby broadening the concept that
splice form variants are able to coacervate under
comparable conditions. We have found that regions of
tropoelastin individually contribute towards assembly
by coacervation. Proteolytic mapping of tropoelastin
reveals a domain structure that correlates with an
exposed recognition sequence that we have defined
for the microfbril associated glycoprotein MAGP-I.
Furthermore, tropoelastin interacts with
glycosaminoglycans (GAGs); these negatively
charged molecules bind to positively charged lysine
residues and promote coacervation of tropoelastinina
temperature- and concentration-dependent manner. A
testable model for elastin-GAG interactions is
proposed, where tropoelastin deposition during
elastogenesis is encouraged by local exposure to
extracellular matrix GAG. Unmodified proteins are
retained due to a micromolar dissociation constant.
Following lysyl oxidase modification of tropoelastin
lysine residues, they are released from GAG
interactions, thereby permitting those residues to
contribute to elastin crosslinks.

COLLAGEN BINDING PROTEINS AND

COLLAGENASSEMBLIESIN CARTILAGE.
Dick Heinegard.

Department of Cell and Molecular Biology, Lund
University, P.O. Box 94,

SE-22100 Lund, Sweden.

The collagen network is a major constituent of
most connective tissues. It consists of collagen fibrils
proper and a number of molecules bound to the fibrils.
These molecules serve functions in crossbridging
neighboring collagen fibrils, thereby contributing to
mechanical properties and providing stabilization of
the network. Also the collagen binding proteins have
major roles in regulating the assembly of the fibrils to
the very precise arrangement differing between tissues
as well as between compartments within a tissue.
Among the collagen binding molecules is aggrecan.
Its keratan sulfate rich domain appears to be involved
in collagen interactions, particularly in the pericellular
and territorial domains of articular cartilage. Other
molecules that interact with collagen are decorin,
biglycan, fibromodulin and lumican all members of
the LRR-protein family. Novel information actually
indicates that all those members of this family of
extracellular proteins, with 10-11 repeats, can bind to
collagen. These include chondroadherin, PRELP. In
all cases the binding is tight, with K, between 10° and
10° . Functional roles appear in some cases to be to
catalyze fibril formation and in other cases to inhibit
this process. Another collagen binding molecule with
apparent roles in collagen fibril formation is COMP, a
pentameric molecule with 5 identical binding sites in
each C-terminal globule. The expression of these
molecules appears to vary in tissue formation during
development and between tissues.

Future work will delineate the cooperative
actions of these molecules in collagen fiber formation
and maintenance.

DROSOPHILA POINTS THE WAY TO NEW
HUMAN ECM.

Fessler, L.1., Kramerova, I., Nelson, R.E., Kawaguchi,
N., Kramerov, A., Kumagai, C. and Fessler, J.H.
Molecular Biology Institute, UCLA, Los Angeles, CA
90095-1570 USA.

Papilin and Peroxidasin were found and
characterized by us as components of Drosophila
basement membranes and ECM. Their homologues
are now evident in humans, mice and the nematode C.
elegans.

The NH2-end of the Papilins consists of a
cassette of domains, covering several hundred amino
acids, which are shared with the non-catalytic,
COOH-end of a subset of secreted metalloproteinases
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that modulate ECM. Isolated Drosophila papilin was
shown to inhibit such a metalloproteinase.
Overexpression of papilin is lethal in Drosophila
embryos. We propose that papilins, themselves early
components of ECM, influence developmental
modulation of ECM.

The evolutionarily conserved polypeptide chains
of Peroxidasin combine several ECM domains with a
myeloperoxidase-like enzymatic domain. Isolated
Drosophila peroxidasin is a heme-containing, proven
peroxidase. Although we have yet to isolate the
corresponding vertebrate proteins, in situ
hybridization of neonatal mouse sections shows a
wide distribution of peroxidasin mRNA in mouse
connective tissues.

Vertebrate inner ear sense organs share
histological and molecular-developmental similarities
with Drosophila vibration/stretch receptors called
chordotonal organs. Study of ECM formation during
chordotonal organ development, in whole embryos
and in cell cultures, revealed differential deposition of
ECM in microscopically circumscribed patterns. This
shows that ECM can be made and patterned by
individual cells, in contradistinction to its usual
production by groups of cells in a tissue layer.
(Supported by NIH GM-57689).

MACROPHAGES SECRETE MATRIX
METALLOPROTEINASE 9 COVALENTLY
LINKED TO THE CORE PROTEIN OF
CHONDROITIN SULFATE
PROTEOGLYCANS.

Jan-Olof Winberg*, Eli Berg’, Svein O. Kolset? and
Lars Uhlin-Hansen'

Department of Biochemistry, Institute of Medical
Biology, University of Tromso, 9037 Tromso, Norway
and ’Institute of Nutrition Research, University of
Oslo, Norway.

The present work shows that under serum free
conditions, the leukemic macrophage cell line THP1
produces chondroitin sulfate proteoglycans (CSPG),
pro-matrix metalloproteinase 9 (proMMP-9) and
tissue inhibitor 1 of MMPs (TIMP-1). ProMMP-9 was
detected as a monomer with a Mr of 92 kDa, as a
homodimer with a Mr of approximately 225 kDa, as
well as a heterodimer, in which proMMP-9 was
covalently linked to the core protein of CSPG. It was
shown that proMMP-9 was linked to the core protein
of CSPG through one or more disulfide bridges. CS
depleated PG due to chondroitin ABC lyase treatment,
resulted in 145,127 and 109 kDa heterodimers of
MMP-9/CSPG core protein, based on zymography
and western blots. This heterogeneity might be due to

incomplete degradation of the GAG chains, or
alternatively, that proMMP-9 is covalently linked to
different PG core proteins. The lack of TIMP-1 bound
to the purified proMMP-9/CSPG complexes indicates
that the covalent interaction between the CSPG core
protein and proMMP-9 prevents binding to TIMP-1 or
that TIMP-1 was lost during the harsh purification
procedure. As small CSPGs such as serglycin can bind
to the cell receptor CD44, it can be assumed that the
CSPG molecule links MMP-9 to cell surfaces. This
may have implications for cell motility and invasion,
factors of major importance both in normal
remodelling events as well as in pathological
conditions such as tumor growth and metastasis.

We are grateful for the fnancial support from The
Norwegian Cancer Society, The Erna & Olav Aakre
Foundation and The Norwegian Research Council.

ROLE OF CATHEPSIN K
TURNOVER
Juho Rantakokko, Riku Kiviranta, Jukka Morko,
Hannele Uusitalo and Eero Vuorio
Department of Medical Biochemistry and Molecular
Biology, University of Turku, FIN-20520 Turku,
Finland.

Several lines of evidence suggest that cathepsin
K, a cysteine proteinase produced predominantly by
osteoclasts, plays an important role in bone resorption
and remodeling. To study the role of cathepsin K in
these processes we have determined the cDNA and
genomic structure of the murine cathepsin K. The Ctsk
gene spans 10.1 kb, contains 8 exons, and is located
4.5 kb downstream of the Arnt gene on mouse
chromosome 3 at locus 47.9. Hybridization analyses
confirmed the predominant localization of cathepsin
K mRNA in osteoclasts although small amounts were
also identified in hypertrophying chondrocytes. Two
kinds of experiments have been performed to
determine the role of cathepsin K in bone turnover and
development of osteopenia. In a mouse disuse
osteopenia model, the mRNA levels for cathepsin K
increased in parallel with the development of
significant osteopenia within 10-21 1 days of
immobilization which was detectable by
histomorphometric, biomechanical and tomographic
(pQCT) analyses. The balance of bone turnover was
further shifted towards net bone loss as the mRNA
levels for major bone components (type | collagen and
osteocalcin) were concommitantly decreased. As an
alternative way to study the role of cathepsin K in the
development of osteopenia we have produced
transgenic mice harboring additional copies of the
Ctsk gene. The expression of the transgenes has

IN BONE
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revealed good tissue specificity and has resulted in
decreased bone density by the age of four months.

CARTILAGE BIOMECHANICS AND REPAIR:
PHYSICAL REGULATION OF
CHONDROCYTE METABOLISM

AJ Grodzinskv, M Jin, AM Loening, PK Patwari, PM
Ragan, S Treppo, EH Frank.

Depts of Electrical & Mechanical Engineering, & MIT
Center for Biomedical Engineering, Massachusetts
Institute of Technology, Cambridge, MA, USA 02139

Cartilage adaptation to biomechanical demands
in degradation and repair is enabled by the ability of
chondrocytes to respond to physical stimuli. Recent
studies suggest that there are multiple regulatory
pathways by which chondrocytes respond to
mechanical stimuli and thereby alter the quantity and
quality of newly synthesized matrix macromolecules.
For example, mechanical compression can alter the
size, sulfation, and chain length of chondroitin
sulfate (CS) glycosaminoglycans and their spacing
along the newly synthesized aggrecan core protein.
The microstructural properties of these matrix
molecules and their appropriate assembly in the ECM
are critical determinants of cartilage's biomechanical
properties.

Cartilage mechanotransduction has been studied
using cartilage explants and 3-D chondrocyte gel
culture systems. Dynamic tissue shear and dynamic
axial compression can both stimulate proteoglycan
and protein synthesis. Recent studies have shown that
both static and dynamic compression of chondrocytes
in explants and in alginate gel culture can alter the
expression of aggrecan and type 11 collagen mRNA. In
addition, dramatic changes in the morphology and
volume/surface densities of intracellular organelles
induced by static compression may also regulate the
processing and structure of molecules such as
aggrecan. Injurious mechanical compression can
cause an increase in the number of apoptotic
chondrocytes in a dose dependent manner. Apoptotic
cell death can be induced at loading levels below the
threshold that produces changes in GAG release,
tissue swelling, and matrix biomechanical properties.
Funded in part by NIH Grants AR33236 and
AR45779.

AGGRECANASE(S) AND AGGRECAN
CATABOLISM
Bruce Caterson, Clare Hughes, Carl Flannery, Chris

University, Wales, U.K.

"Aggrecanase” is the term used to describe the
matrix proteinase(s)responsible for cartilage
proteoglycan (aggrecan) catabolism in the
pathogenesis of arthritis. The specificity of
aggrecanase is defined by its distinctive cleavage sites
within aggrecan, the principal one being a cleavage
between a Glu373 and an Ala374 bond in the
interglobular domain of human aggrecan core protein.
Two different aggrecanases (1 & 2) have recently been
identified as members of the A Disintegrin And
Metalloproteinase family with Thrombospondin (TS)
motifs i.e. ADAM-TS metalloproteinases (1,2).
Studies in our laboratory have identified at least two
soluble aggrecanases that may be closely related to the
recently described ADAM-TS enzymes (1,2) but the
mRNA expression levels of these ADAM-TSs
(measured using RT-PCR) differ from the enzyme
(protein) activity profiles we observe in our IL-1 or
retinoic acid stimulated cartilage explant cultures (3).
In addition to soluble "aggrecanases”, we have
identified a plasma membrane-associated aggrecanase
activity that exhibits a different inhibitor profile from
the soluble aggrecanases found in articular cartilage.
Constitutive expression of aggrecanase” activity in
both tensional and compressional regions of flexor
tendons has also been observed.

We have also investigated the influence of n-3
fatty acid supplementation of chondrocyte plasma
membranes on the expression of IL-1 induced
aggrecanase activity. These studies have shown that n-
3 fatty acid supplementation reduces soluble
aggrecanase activity in a dose dependent manner and
also abolishes the expression of message for
aggrecanase-1 & -2. Similarly, mRNA transcripts for
the inducible cyclooxygenase-2 (but not COX-I) and
autocrine IL-1 & TNF are abolished with n-3 fatty acid
supplementation. These data indicate that there are
several candidate enzymes with  “aggrecanase"
specificity which have different factors that regulate
their expression in several tissues in health and
disease. Refs: | . Tortorella et al (1999) Science 284:
1664; 2. Burn et al (1999) J. Biol. Chem "in press"; 3.
Flannery etal (1999)BBRC "in press".

COLLAGEN FRAGMENTS INDUCE
BREAKDOWN OF HUMAN ARTICULAR
CARTILAGE AND REGULATE M-RNA
EXPRESSION OF ANCHORIN CIl1lI
(CARTILAGEANNEXINYV)

Juergen Mollenhauer, Larry Jennings, Malini Gupta,

Little and Clare Curtis.
Connective Tissue Biology Laboratories, Cardiff

and Licheng Wu.
Department of Biochemistry, Rush Medical College,
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Chicago, IL, USA.

We present evidence of an induced breakdown of
cartilage tissue by collagenolytic fragments from
collagen type Il. Human knee and ankle joint cartilage
was obtained from human tissue donors and cultured
as 4 mm plugs in defined serum-free medium in the
presence of collagen type Il fragments generated with
bacterial collagenase (col2-f) and of synthetic
peptides. Col2-f induced dose-dependently a
depletion of the proteoglycan matrix. Further
degradation led to a release of hydroxyproline and an
up to 40% loss of wet weight of the cartilage explants.
Gross histological examination revealed patterns of
tissue destruction similar to those in osteoarthritis
(OA), with destruction being initiated at the articular
surface, progression to the deeper layers, formation of
fissures, and finally loss of the upper third of the tissue.
Partially, these losses could be explained by the
induction of gelatinolytic enzvmes detected by gelatin
zymography. The effect was not detectable with col2-f
subsets that could not inhibit cell attachment.
Synthetic peptides derived from the N-terminal
telopeptide of collagen type Il were also effective
although with considerably lower potency. Peptides
modeled according to triple helical domains or the C-
telopeptide were ineffective. Since anchorin CII
serves as a collagen receptor in chondrocytes, we
examined its regulation in the presence of various
peptide preparations. mRNA levels for anchorin ClI
were up-regulated up to 400% above controls. The
data support the concept of "chondrocytic
chondrolysis" induced by collagen fragments as a
contributor to cartilage destruction in OA.

COLLAGEN-POLYMER COMPOSITES
Jerome A. Werkmeister*, Jacinta F. White*, Glenn A.
Edwards’ and John A.M. Ramshaw*.
*CSIRO Molecular Science, 343 Royal Parade,
Parkville 3052, and "Department of
Veterinary Science, University of Melbourne,
Princess Highway, Werribee 3030, Australia.
Extracellular matrix components, particularly
collagens, have proved very successful as biomaterials
in a range of medical devices used in the treatment of
various tissue diseases and trauma recovery
applications. An understanding of the in vivo
performance of these devices is an essential step in
development and further improvement. We have
conducted extensive pre-implant and explant analysis
studies on a range of collagen-based devices,
particularly vascular replacements intended for use in
peripheral artery replacement. An example of these
studies has been a collagen-polymer composite, the

Omniflow Vascular Prosthesis (BioNova
International, North Melbourne). This device has
proved very successful for clinical management of
arterial disease, performing significantly better than
synthetic polymeric devices in femoral artery
replacement. Our studies have characterised the
collagen organisation in the device and have provided
information on the biochemical nature of the blood
contact surface. Studies on explants from animal
models, up to 4 years from implant, and of clinical
explants, up to 8 years from implant, have provided
detailed information of the host's response to the
device. Data show, for example, the important role of
porosity in the composite material to allow integration
of host tissue and show the differential incorporation
of new, host derived connective tissue components
into the implanted device. Together, these and other
data provide a better understanding of the in vivo
performance of this device and allow for the
development of strategies to further improve the
device for new, more challenging applications, such as
a small diameter device that would be effective for
coronary artery applications.

TISSUE ENGINEERING OF ARTICULAR
CARTILAGE:PERICHONDRIAL CELLS IN
OSTEOCHONDRALREPAIR
Amiel,D.,Ph.D.
University of California San Diego, Professor of
Orthopaedics,
Connective Tissue Biochemistry, La Jolla CA 92093-
0630 USA

Purpose: Articular cartilage repair remains a
clinical and scientific challenge with increasing
interest focused on the transplantation of
chondrogenic cells. The purpose of this study was to
evaluate the repair response during a 1 yr period after
implantation of allogenic perichondrium cell
polylacticacid (PLA) composite graft.
Methods: The graft was fitted into a 3.7 x 5 mm
osteochondral defect drilled into the medial femoral
condyles of 82 new adult New Zealand White rabbits.
The repair tissue was evaluated grossly, histologically,
histomorphometrically, biochemically and
biomechanically at 6 wks,12 wks, 6 mos, and 1 yr after
implantation.
Results: Following gross evaluation, cartilaginous
material appeared to fill the defect in 70 experimental
knees for an overall repair frequency of 85%. The
histomorphometric results and the histologic
appearances were variable. None of the specimens
were completely normal at 1 yr. Only specimens with
subchondral bone reformation displayed a definable
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cartilage appearing surface with chondrocytes
surrounded by dense matrix. Subchondral bone
reformation was inconsistent, reaching 50% at 1 yr.
Biochemically the repair tissue matured during a 1 yr
period into a hyaline type Il collagen dominant tissue,
whereas glycosaminoglycan content remained low at
all time periods. The measured compressive properties
of the repair tissue at 1 yr were not significantly
different from that of the unoperated contralateral
knee. The treatment of osteochondral defects in the
rabbit knee with allogenic perichondrium cell PLA
composite grafts yielded a high percentage of grossly
successful repairs that showed inconsistent
subchondral bone reformation.

Results: These results suggest that healthy
subchondral bone is important to articular cartilage
repair. They also highlight that a cartilaginous
appearing tissue at gross inspection may not represent
structurally normal articular cartilage. Continued
multidisciplinary studies on the arthroplastic
potential of rib perichondrial cells are necessary prior
to human studies that can rarely extend beyond gross
assessment of repair tissue

appearance.

ACKNOWLEDGMENT: Funded by NIH AR28467
and AG07996.

MODE OF ACTION OF COLLAGEN
HYDROLYSATE IN THE PERORAL
TREATMENT OF OSTEOARTHRITIS
Milan Adam. Hana Hulejova
Institute of Rheumatology, Prague, Czech Republic.
Purpose of the study: May be collagen
hydrolysate (CH) administrated perorally resorbed
from gastrointestinal tract? What is the effect of its
administration in patients with osteoarthritis?
Laboratory methods and results: Rats were injected
with proline C-14 and from skin by enzyme digestion
was prepared CH- molecular weight between 500-
3000. After feeding mice with such a labeled CH
radioactivity was ascertained rather soon after
administration in plasma and later on also in different
organs. Using specific antibodies it was possible to
detect CH in different organs either extacellulary or
intracellulary. Supplementation AA (adjuvant
arthritis) rats with CH caused downregulation of
serum ILIBand TNFa levels.
Clinical methods and results:

The Effectiveness of Collagen Hydrolysate
Administration in Osteoarthrotic (OA)Patients (a)
before, (b) after therapy.

incip.OA severe OA

knee hip knee hip
number 33 13 31 21
UPD a) 69.0 52.6 56.8 49.6
b) 42.1 453 455 39.7
UDPD a) 134 110 120 103
b) 83 114 84 78
BAP a) 208 20.2 223 20.6
b) 221 20.8 246 21.6
YKL4O a) 123.4 100.0 98.6 121.7
b) 944 493 69.2 71.9

UPD - urinary pyridinoline (nmol/mmol creat)-
HPLC

UDPD - urinary deoxypyridinoline (nmol/mmol
creat)-HPLC

BAP - bone alkaline phosphatase (U/L)-ELSIA

YKL 40 - chondrex (ng/ml) ELISA

Patients with osteoarthritis of knee joints or hip

joints were supplemented perorally with 10g CH
(from bovine skin) a day for three months. Subjective
feeling (various pains and troubles) was scored.
According to the score and results of laboratory tests
CH had beneficial effect.
Discussion: Mentioned results showed that CH is
resorbed from GIT, moreover staining with specific
antibodies to CH showed their presence in different
tissues not only in ECM but also in cells. CH
beneficial effect may be accounted for its interactions
with cells causing modifications of their biological
activities.

REPAIR OF PARTIAL THICKNESS DEFECTS
IN ARTICULAR CARTILAGE: THE
CONTRIBUTION OF MMPS AND
MACROPHAGES

Hembry RM., Hunziker EB, Tyler JA, Murphy G.
School of Biological Sciences, University of East
Anglia, Norwich NR4 7TJ, UK.

Osteoarthrosis is the most prevalent rheumatic
condition but its etiology and effective treatment
remain elusive. ldentification of the enzymes involved
in repair of partial thickness defects in articular
cartilage is of clinical importance since early
osteoarthritic changes involve the superficial cartilage
layers and knowledge of the metabolic interactions
between the chondrocyte and surrounding
extracellular matrices after mechanical damage may
help development of new treatment methods.

The partial thickness defect model used for this
study evokes ingrowth of mesenchymal cells into the
defects (Hunziker & Rosenberg 1996 J Bone Joint
Surg 77A: 721-733). The distribution of MMPs
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1,2,3,9,13and 14, TIMPs -1and -2 and collagens type
I and Il in the knee were determined by
imunolocalization of tissue from juvenile pigs during
the first eight weeks of repair, and in two adult
minipigs at eight days and three weeks.

Induction of MMP 13 was observed in
chondrocyte clusters surrounding the lesions in both
juvenile and adult pigs, strongly implicating this MMP
in the repair process. At two and eight days
macrophage migration into defects was a prominent
feature, with synthesis and deposition of MMP9 onto
new matrix in the defect and damaged cartilage
matrix. The degradation induced by MMP9 may
contribute to subsequent instability of this region.
Synthesis of collagen type I with focal synthesis of
MMPs 1,3,14 and TIMP-I occurred at later times,
suggesting continuous remodelling of the increasingly
compact repair tissue.

OSTEOGENIC PROTEIN 1 (BMP-7) AND
PHYSEAL REPAIR
E.W. Johnstone, M. McArthur, P.B. Leane, K.

analysed histologically at 4,14 and 56 days. OP-1 did
not result in a functional physis as all underwent
physeal arrest as a result of bone bridge formation
within the defect site. However OP-1 promoted
outgrowth of the adjacent physeal cartilage (p <0.01).
The physeal cartilage underwent expansion until the
mineral forming within the defect site blocked its
progress. The effect was regional only, as only the
physis at the defect margin appeared to be affected.
Further studies are addressing the reduction of
mineralisation within the defect. In addition, as the
results demonstrate a regional effect only, it provides
the first evidence that OP-1 may be safe to use in bone
defects in the growing child. Founded by The Bone
Growth Foundation and the Motor Accident
Commission of South Australia.

MOLECULAR GENETIC ANALYSIS OF
COLIA1GENE IN CZECH OSTEOGENESIS
IMPERFECTA PATIENTS.

Mazura 1., Nutsu-Mazura F., Marik 1., Viktorova T.,
Kruparova M.

Higginson*, S. Byers. B.K. Foster

Department of Orthopaedic Surgery and Department
of Chemical Pathology*, Women's and Children's
Hospital, North Adelaide, South Australia, Australia,
5006.

The physis is responsible for longitudinal bone
growth through the process of endochondral
ossification in which bone is formed via a cartilage
intermediate. The physis has a limited ability to
undergo repair and injury may result in growth arrest.
Both osteogenic protein-1(OP-1) and bone
morphogenic protein-2 (BMP-2) promote bone
formation in defects and are being pursued
commercially as therapeutics for this purpose. In
addition OP-1 (and BMP-2) promote chondrocyte
proliferation and matrix synthesis. Our goal was to
determine if the presence of OP-1 in a defect involving
the physis would promote cartilage repair. We used an
ovine (sheep) model of growth plate damage, in which
the proximal medial physis undergoes partial ablation.
Kirschner wires were placed proximally and distally
to the defect for assistance in the measurement of the
growth rate. The defect was filled with a collagen
sponge containing OP-1 (350rig) or collagen alone.
Growth rate was measured for 56 days, and the defects

The Department of Anthropology & Human Genetics,
The Faculty of Science, Charles University, Prague,
Czech Republic

Mutations in the type I-collagen gene have been
characterized as tie cause of four osteogenesis
imperfecta subtypes. In our study we analyzed three
patients with osteogenesis imperfecta phenotype
associated with typical structural abnormalities in type
I-collagen. All subjects presented in our study were
diagnosed with osteogenesis imperfecta, type I, based
on clinical and radiological examination. Radiographs
showed decreased lumbal bone density and multiple
compression fractures. Molecular genetic results were
performed by amplification and sequence-analysis in
all COL1A1 gene exons. We discovered known
COLIA1 gene mutations (4 bp insertion
polymorphism in the 3'end of the gene), but also new
mutation in exon 8 of COLIA1 gene in one Ol subject.
These results suppose that osteogenesis imperfecta is
very various human disease and molecular genetic
analysis could be help in phenotype - genotypes
correlations of different clinical Ol differences. This
work is pilot molecular epidemiology study in Czech
Ol-subjects.
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OBRAZOVA LOGA Z OBALKY CASOPISU

Obr. 1. Histologicky obraz osteomalacie - kfivice (prof.
MUDr. C. Powysil, DrSc.).

Obr. 1. Degenerovany chondrocyt klidové zony

rGstové chrupavky u diastrofické dysplazie -

elektronmikroskopicky obraz (prof. MUDr. C.

Povysil, DrSc.).

Obr. 4. Polymorfismy liské DNA - molekularné geneticka
analyza - horizontalni elekroforéza (doc. RNDr. I.
Mazura, CSc.).

Obr. 3. Histologicky preparat renalni osteopatie -
osteodystrofie (prof. MUDr. C. Povysil, DrSc.).
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SLOVO CTENARUM

Vazeni ¢tenafi, autofi a inzerenti,

omlouvame se za témér jednorocni
zpozdéni vydavani Casopisu "Pohybové
Ustroji - pokroky ve vyzkumu, diagnostice a
terapii" predevSim z ekonomickych
dlvod(. Predpokladame, Ze v roce 2001 a
2002 zpozdéni vyrovname a douféme, Ze
V&S zajem o Casopis vytrva. Pro rok 2001
planujeme vydani Cisel 1, 2 a 3+4, pocet
stran zlstane ve stejném rozsahu jako pri
vydani 4 Ccisel. 'V dvojcisle 3+4
uvefejnime 2. ¢&st monografie
"Systémové, koncetinové a kombinované
vady skeletu - kasuisticka sd&leni" (autor I.
Marik).

Pfedmétem a poslanim casopisu je
publikovat prace vychazejici z vyzkumu a
biologického wvyuziti pojivovych tkani,
prace o biochemické, morfologické,
genetické i molekularni diagnostice,
kostnim metabolismu u vrozenych poruch i
ziskanych vad. Dale klinické prace tykajici
se symptomatické léCby  kostnich
dysplazii, primarnich i sekundarnich
metabolickych kostnich chorob,
osteoporozy, osteo(spondylo)artrézy,
koncetinovych anomadlii, kombinovanych
(dismorfickych) vad pohybového aparatu a
genetickych syndromd, ale i jinych chorob
pojiva. Zvlastni pozornost vénujeme
pracim z oblasti biomechaniky, a to
neuroadaptivhim zménam skeletu,
muskuloskeletalnim a neuronalnim
interakcim, dale sdélenim
antropologickym a paleopatologickym.
Cenime si predevSim interdisciplinarné
zamérenych prispévka.

V Cisle 1 uvadime jako kazdorocné
smérnice pro autory. Plvodni prace i
kasuistiky doporu€ujeme publikovat v
anglicting. Cilem uverejiiovani pFispévkil v
anglictiné je spInéni poZadavk( kladenych

na odborné Casopisy z hlediska jejich
vyuzitelnosti v mezinarodni praxi.U
prispévkl v Cestiné zadame o anglicky
pfeklad nazvu préace, klicovych slov a
obrazové dokumentace. Publikujeme i
prace zahrani¢nich autord. Trvd moZnost
publikovani v Acta Orthopaedica
lugoslavica (EMBASE/Excerpta Medica,
Biomedicina Serbica, vedouci redaktor
Prof. Zorana VukaSinovice, MD, PhD,
pfednosta oddéleni détské ortopedie
Specialni ortopedické nemocnice
"Banjica" v Bélehradé). Do redakéni rady
Casopisu jsme pfijali pana prof. Ing. Jana
Culika, DrSc., pana doc. RNDr. Pavla
Bl&hu, CSc. a ze zahrani¢ni Dr. Michaela
Bellemora, F.R.A.C.S. (pfednosta oddéleni
détské ortopedie, Children’s Hospital
Medical Centre, Westmead NSW 2145,
Sydney).

Casopis vznikl za podpory Narodni
Iékarské knihovny (jmenovité pana PhDr.
J. Drbalka) v roce 1994. Od roku 1997
zajiSt'uje vydavani Casopisu firma Ortotika
s.r.0. V roce 2000 prevzal pocitacovou
sazbu od pana Ing. Pavla Cerného pan
MUDr. Petr Zubina. Spoluvydavateli jsou
od roku 1994 Ambulantni centrum pro vady
pohybového aparatu, Spole¢nost pro
vyzkum a vyuZiti pojivovych tkani a od
roku 2000 Katedra antropologie a genetiky
Clovéka PfF UK v Praze.

Obsah vSech Cisel vydanych v letech
1994 - 2000 je dostupny na Internetu:
www.ortotika.cz, kde jsou uvedeny i
souhrny plvodnich praci a kasuistik s
klicovymi slovy. Doporucujeme autortim,
aby vyuzili této pfilezitosti a "Summary"
psali co nejvystiznéji.

Redakéni rada
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SMERNICE PRO AUTORY PRISPEVKU

Tematika pFispévkdl

K uvefejnéni v Casopise Pohybové
Gstroji se prijimaji rukopisy praci z oblasti
pohybového Ustroji Clovéka, které se tykaji
predevSim funkce, fyziologického i
patologického stavu kosterniho a
svalového systému na vSech (rovnich
poznéni, diagnostickych metod,
ortopedickych a traumatologickych
problém, pFisluiné rehabilitace a 1éGebné i
preventivni péce. Pfedmétem z&jmu jsou
tymové prace z oboru détské ortopedie a
osteologie, dale problémy z oboru
biomechaniky, patobiomechaniky a
bioreologie. Casopis mé zajem otiskovat
¢lanky kvalitni, vysoké odborné Grovné,
které pFinaSeji néco nového a jsou zajimavé
z hlediska aplikaci a nebyly dosud nikde
uverejnény s vyjimkou ve zkracené forme.

Redakce pfijima plvodni prace a
kasuistiky, souborné C¢Clanky, které
informuji o sou¢asném stavu v pfislusnych
oblastech souvisicich s pohybovym
Gstrojim a abstrakty pFispévka{ z narodnich
a mezinarodnich konferenci, vénovanych
hlavné pohybovému Ustroji.

Prispévky, uvefejfiované v Casopise,
jsou excerpovany v periodickych
pfehledech EMBASE/Excerpta Medica,
vydavanych nakladatelstvim Elsevier.
Obsahy ¢asopisti a souhrny praci jsou
uverejnény na Internetu: www.ortotika.cz.
Pfi uvefejfiovani davame prednost
rukopislim, zpracovanym podle
jednotnych poZadavkd pro rukopisy,
zasilané do biomechanickych Casopisd -
Uniform Requirements Submitted to
Biomedical Journals (Vancouver Slova,
kterd maji byt vytisténa prolozené
podtrhnéte pferuSovanou cCarou nebo
uvadéjte v prolozené Upravé. Declaration,
Brit. med.J., 1988, 296, pp. 401-405).

Uprava rukopist

Rukopis se piSe v bézném textovém
editoru na disketé. Na prilozeném vytisku
vyznalte zafazeni obrazk( a tabulek do
textu. Vyjimecné prijimame prispévky v
napsané formé (na psacim stroji, normalni
typ pisma, ob fadku po jedné strané papiru
formétu A4).

Na titulni strané uvedte nazev ¢lanku
pod nim jméno autora, pfipadné autord,
Ufedni nazev jejich pracovisté a kone€né
adresu prvniho autora. U eskych rukopist
uvadéjte nazev Clanku a pracovisté také v
anglictiné. Na dalSi strané uvedte strucny
souhrn (do 100 slov), ktery méa informovat
o cilech, metodéach, vysledcich a zavérech
prace, doplnény podle moznosti pfekladem
do anglictiny nebo alespori anglickymi
terminy pro usnadnéni pfekladu. Za nim
pripojte nejvySe Sest klicovych slov v
anglictiné a Cestiné.

Vlastni text je u plvodnich praci
obvykle rozdélen na Gvod, material a
metodiku, vysledky, diskusi, zavér a
pfipadné podékovani. Souborné referéaty,
diskuse, zpravy z konferenci apod. jsou
bez souhrnu a jejich clenéni je dano
charakterem sdéleni. Pfed zaCatky
jednotlivych odstavcd vynechavejte pét
volnych mezer. Jednotlivé odstavce by
mély mit alespon Ctyfi strojové Fadky.
Slova, kterd maji byt vytiSténa proloZené
podtrhnéte preruSovanou c¢arou nebo
uvadgjte v prolozZené Gprave.

Tabulky a obrézky

Tabulky predkladejte kazdou na
zvl&stnim listé s pfislusSnym oznacenim
nahore. Obrazky kreslete Cernou tusi
(fixem) na pauzovaci papir. Fotografie
musi byt profesionalni kvality. Viobrazeni
se Cisluji v pofadi, v jakém jdou za sebou v
nasledujim v textu. Na levé strané
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strojopisu vyznacujte jejich predpokladané
umisténi v tiSténém textu. Na zadni strané
dole uvedte Cislo, jméno autora a jasné
oznaceni, kde bude horni a dolni Cast
obrazku. Texty k obrazkim se pisi na
zvlastni list. U Geskych rukopistl uvadéjte
texty k obrazk(m ivanglictiné.

Literatura

Seznam odkaz( na literaturu se pfipoji
v abecednim poradi na konci textu.
Odvolani na literaturu uvadéjte ve
vlastnim textu pFislusnymi cCisly v
zavorkach ().

V seznamu citované literatury uvadéjte
Udaje o knih4dch v pofadi: pfijmeni a
inicialy prvnich tfi autor(l s pfipadnym
dodatkem "et al.", nazev knihy, poradi
vydani, misto vydani, nakladatel, rok
vydani, pocet stran: Frost HM. The Laws of
Bone Structure. 4 ed. Springfield:
C.C.Thomas, 1964, 167 sincerely.

Casopiseckou literaturu uvadgéjte timto
zptisobem: pFijmeni a inicialy prvnich tfi
autorli (u vice autor(i piste za jménem
tfetiho autora et al.), nazev €lanku, nazev
Casopisu nebo jeho uzndvana zkratka,
rocnik, rok vydani, €islo, strany: Sobotka Z,
Mafrik I. Remodelation and Regeneration of
Bone Tissue at some Bone Dysplasias.
Pohybové Gstroji, 2, 1995, €.1,s.15-24.

Prispévky ve shornicich (v knize) se
uvadéji v poradi: prijmeni a inicialy
prvnich tfi autor(i, nazev ¢lanku, editor,
nézev shorniku, dil, misto, nakladatelstvi a
rok vydani, strany ve shorniku (knize):
Mafrik I, Kuklik M, Brézek J. Evaluation of
growth and development in bone
dysplasias. In: Hajnis K, ed. Growth and
Ontogenetic Development in Man. Prague:
Charles University, 1986, s. 391-403.

Korektury

Redakce povaZuje dodany rukopis za
kone€né znéni prace. VEtSi zmény pfi
korekturach nejsou pfipustné. Prosime
abyste peclivé zkontrolovali text, tabulky a
legendy k obrazkim. Pro zkréaceni
publikacni Ih{ty tiskarny je mozno pfipojit
prohladeni, Ze autor netrva na autorské
korekture.

Adresa pro zasilanipFispévkd
Rukopisy zasilejte na adresu:

MUDr. Ivo Mafik, Csc.

Ambulatni centrum pro vady pohybového
aparatu

OlSanska7

13000 Praha 3.

Jeden vytisk Casopisu Pohybové
Ustroji bude zaslan bezplatné prvnimu
autorovi pfispévku. DalSi Casopisy je
moZno objednat u vydavatele:

Adresa:

ORTOTIKAS.r.0.

U Invalidovny 7

186 00 Praha 8
Tel./fax/zazn.: (02)24816481
nebo e-mail: ortotika@

AMBULANTNI CENTRUM PRO
VADY POHYBOVEHO APARATU
OlSanska7

13000 Praha 3

Tel./fax: (02) 69722 14

e-mail: ambul_centrum@volny.cz
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INSTRUCTIONS FOR AUTHORS

Subject Matter of Contributions

The journal Locomotor System will
publish the papers from the field of
locomotor apparatus of man which are
above all concerned with the function,
physiological and pathological state of the
skeletal and muscular system on all levels
of knowledge, diagnostical methods,
orthopaedic and traumatological problems,
rehabilitation as well as the medical
treatment and preventive care of skeletal
diseases. The object of interest are
interdisciplinary papers of  paediatric
orthopaedics and osteology, further object
of interest are problems of biomechanics,
pathobiomechanics and biorheology. The
journal will accept the original papers of
high professional level which were not
published elsewhere with exception of
those which appeared in an abbreviated
form. The editorial board will also accept
the review articles, case reports and
abstracts of contributions presented at
national and international meetings
devoted largely to locomotor system. The
papers published in the journal are
excerpted in EMBASE / Excerpta Medica.
Contents and summaries of papers are
available at Internet: www.ortotika.cz.

Manuscript Requirements
Manuscripts should be submitted in
original (we recommend to the authors to
keep one copy for eventual corrections),
typed or printed double-spaced on one
side of the page of size A4 with wide
margins. The contributions submitted in the
well-known computer programs on disk
(3.5" microdisks) are  welcome. The
submitted disk will be returned.
While no maximum
contributions is prescripted,

length of
the authors

are encouraged to write concisely. The first
page of paper should be headed by the title
followed by the name(s) of author(s) and
his/her (their) affiliations. Furthermore,
the address of the author should be
indicated whoisto receive correspondence
and proofs for correction.

The second page should contain a short
abstract about 100 words followed by the
keywords no more than 6. The proper text
of original paper is laid out into
introduction,  material and methods,
results, discussion and if need be
acknowledgement. The reviews,
discussions and news from conferences are
without summaries and their lay-out
depends on the character of
communication. The paragraphs should
begin five free spaces from the left margin
and containat least four rows.

Ilustrations and Tables

Authors should supply illustrations
and tables on separate sheets but indicate
the desired location in the text. The figures
should include the relevant details and be
produced on a laser printer or
professionally drawn in black ink on
transparent or plain white paper. Drawings
should be about twice the final size
required and lettering must be clear and
sufficiently large to permit the necessary
reduction of size. Photographs must be of
high professional quality. Figure legends
should be provided for all illustrationsona
separate page and grouped in numerical
order of appearance. On the back of figures,
their number and name of the author should
be indicated.
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numerical style. They should be quoted in
the text in parantheses, i.e. (1), (2), (3,4),
etc. and grouped at the end of the paper in
alphabetical order.
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the names and initials of the first three
authors, with eventual supplement “etal.",
title of book, number of edition, place of
publishing, name of publisher, year of
appearance and number of pages, for
instance: Frost HM. The Laws of Bone
Structure. 4. ed. Springfield: C. C. Thomas,
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The references of papers published in
journals should be arranged as follows: the
names and initials of the first three authors
(eventually after the name of the third
author introduce et al.), title of the paper,
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volume, number and page numbers, for
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Remodelation and Regeneration of Bone
Tissue at Some Bone Dysplasias.
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Orf@flkﬂ sro. - Ortopedicka protetika

~

Dynamicka korekeni ortéza pro sezeni
podle Kostease

Originalni dynamicka trupova ortéza, vyvinuta na pracovisti
firmy ORTOTIKA s.r.0. Sedaci korzet je urcen predevsim pro pacienty,
ktefi jsou upoutani na invalidni vozik. Ortéza dokaze korigovat skoliotické
kFivky ve frontalni roviné, dokaze korigovat rotaci hrudni patefe a ramen.
Dynamicka korek&ni ortéza pro sezeni podle Kostease umozZiiuje do jisté
miry flexi trupu, coZ poskytuje sedicim pacientdim vyssi obratnost a komfort
pfi ovladani invalidniho voziku i pFi ostatnich dennich aktivitach.
Flexe a extenze trupu mdze byt podle pozadavku blokovana, nebo
m0Ze byt pouZito pruziny k drZeni trupu v extenzi.
Ortézy jsou vyrabény individualné na zakladé poukazu PZT,
vystavenym oSetfujicim lékarem. (kddy: 05 00949,05 00957, 05 23412).

Provozovna: Truhlafskéa 8, 110 00 Praha 1, tel.: (02) 231 4760

. patentoveé prihlaseno

\_ www.ortotika.cz ortotika@ortotika.cz

/
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Orf@flkﬂ sro. - Ortopedicka protetika

VWysokoUc€inné nocni polohovaci dlahy pro korekci deformit dolnich koncetin
podle MUDr. Mafika. Moznost postupného zvétSovani korekce pomoci
Sroubového teleskopu. Ortézy jsou vyrabény individualné na zaklade
poukazu PZT, vystavenym oSetrujicim Iékarem. (kddy: 05 00949,05 23412).

Provozovna: Truhlarska 8, 110 00 Praha 1, tel.: (02) 231 4760

Korekce valgozity kolenniho kloubu.

Kombinace ortézy a
zevniho fixatoru.

\_ www.ortotika.cz ortotika@ortotika.cz

~

/
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Vysokouginné noéni polohovaci dlahy pro korekci deformit dolnich kongetin
podle MUDr. Marika. Moznost postupného zvétSovani korekce pomoci
Sroubového teleskopu. Ortézy jsou vyrabény individualné na zakladé
poukazu PZT, vystavenym oSetrujicim Iékarem. (kddy: 05 00949,05 23412).

Provozovna: Truhlarska 8, 110 00 Praha 1, tel.: (02) 231 4760

\_ www.ortotika.cz ortotika@ortotika.cz -
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VWysokoUc€inné nocni polohovaci dlahy pro korekci deformit dolnich koncetin
podle MUDr. Marika. Moznost postupného zvétSovani korekce pomoci
Sroubového teleskopu. Ortézy jsou vyrabény individualné na zakladé
poukazu PZT, vystavenym oSetrujicim Iékarem. (kddy: 05 00949,05 23412).

Provozovna: Truhlarska 8, 110 00 Praha 1, tel.: (02) 231 4760
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A5 (188x120mm)

- zadni strana obalky barevné ..

- vnitini strana obalky barevné
- Cernobile uvnit¥ sesitu

- dvojstranka Cernobile (A4)

PLACENA INZERCE
"POHYBOVE USTROJI"

PFi vice inzeratech a pri opakovani
moznost slevy po dohodé s vydavatelem

.10.000,- K¢
. 8.000,- KC

. 5.000,- K¢

. 8.000,- K¢

forméat 120x90mm)

- vnitini strana obéalky
barevné ... 5.000,- K¢

- ¢ernobile uvnitr seSitu
... 3.000,- K¢

forméat 60x90mm)

- vnitrni strana obéalky
barevné ... 3.000,- K¢

- ¢ernobile uvnitr seSitu
... 1.800,- K¢
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