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Prvni sdelenL 

Priznive zachovani fosilnich zbytku obratlovcu, predevsim savcu 
[Mammalia), ktere by umoziiovalo podrobne mikroskopicke vysetreni 
jejich histologicke stavby, nalezi v historii paleontologickeho vyzkumu 
nasich zemi k nejvetsiln vzacnostem. Proto bylo do jiste miry necekanym 
prekvapenim, kdyz V nekolika bHze systematicky neurcitelnych fosili
sovanych zbytcfch mekkych telesnych cast! pleistocennich savcu ( kos
terni svalstvo, periartikularni vazivo, upony slach na kosti, cast patere 
s michou a dva save! mozky velkych druhu) se podarilo bezpecne zjistit 
zachovane histologicke struktury. Jejich podrobnemu paleohistologic
kemu vysetreni je venovana tato prace. 

Autor povazuje za svou milou povinnost podekovati zde svemu .dlou
holetemu prlteli J a r o s l a v u P e t r b o k o v i za poskytnuti tohoto 
nejvyse zajimaveho studijniho materialu. 

Nize popisovane paleohistologicke objekty pochazeji vesmes ze zna
meho naleziste V pleistocennich travertinech riSS-Wfirmskeho starf, Od
krytych v lomu ,Hradok" u obce Ganovce bHze Popradu v Liptovske 
kotline na Slovensku. · 

Bohate osteologicke, malakozoicke a paleobotanicke nalezy, zde uci
nene, byly jiz drive zhodnoceny (F ran z e R., Kiss P., T. K or m 6 s, 
M. Staub, A. Scherffel, F. Pax). 

Material zde popisovany byl zachranen sbery J. P et r b o k a v le
tech 1923-1925. 

Teplomilna malakofauna [ Helicogena pomatia L., Fruticola strigella 
Draparnaud, Tachea vindobonensis Ferussac, Eulota fruticum Muller, 
Carychium speciosum, Limnaeus palustJ'is Muller), kterou ziskal Petr:. 
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bok z ruznych vrstev po odlomu tvrdych travertinu, mu byla urcovac!m 
znakem riss-wiirmskeho interglacialu. 

Dalsi nalezy mozku [Rhinoceros}, karapax Emys orbicularis L., od
litek nosni prepazky a petrifikovane konchy ( Equus sp.), ztraceny ulo
mek dolni celisti se ctyrmi stolickami [Rhinoceros}, dva mnou vysetro
vane mozky neznamych savcu a mozek Hominis neanderthalensis patff 
mezi tyto vzacne objekty. 

Flora techto travertinovych vrstev je charakterisovana vyskytem 
druhu: Picea excelsa L., Pinus siluestris L., Corylus auellana L., Betula 
spec., Quercus pedunculata L., Carpinus betulus L., Salix caprea L., Salix 
cinerea L., kterou zpracoval F. N e me j c. 

Roku 1953 popsali v kolektivni studii M. D. Em an. V l c e k mozek 
Homtnis neanderthalensis i s ostatnim osteologickym Petrbokovym ma
terialem ve Slovenske archeologii (Akademia vied, Bratislava). 

Uvedene prace se zabyvaly stratigrafickym a makroskopickym zhod
nocenim nalezu. Nikdo se nepokusil o rnikroskopicky vyzkum v pred po
kladu, ze tvrdy travertin neni vhodny pro histologicka vysetreni. 

Po zevrubnem zjisteni studovanych rnaterialu jsem si rozdelil mikro
skopicke zpracovani z hlediste embryogenetickeho na derivaty: 

I. p r v n i h o zarodecneho listu (ne u roe k to de r m) - mozkomiSni 
tkaii s nahodilym nalezem petrifikovanych chlupu), 

I I. a t re t 1 h o zarodecneho listu '(mesoderm), kostni typy, kostern! 
svaly, slachy, hlenotvorne vacky (bursae mucosae), system arterio
venosni, system lymfaticky, system retikuloendothelialni krevni 
- system retikuloendothelialni lymfaticky, zarodecne buiiky rady 
erythropoeticke (haemoglobinogennf), zarodecne rady bunek lymfa
tickych ( enzymogenni) . 
System petrifikovane krevni plasmy a haemolymfy. Premenu haenw
lymfy v lymfu se zvlastn! svetelnou vlastnosti pfi sikmern osvetlenf 
rnikropreparatu seshora. 

Nove mikroobjekty jsou: filtracni zafizeni haemolymfy s filtracnimi 
stetcovitymi sterbinami, filtrace a koncentrace haemolymfy a lymfy 
V lyrnfatickych vacc!ch. Rozdeleni filtra.tu V kapilarach pres makroendo
thelie vsunutych lymfatickych kapilar s vyraznou infiltraci jejich cyto
plasmy, ktera v sikmem osvetleni v buiikach sviti. Argentaffinni syste
rny retikuloendothelialni haemoglobinogenni a argentaffinni systemy re
tikuloendothelialni lyrnfogenni. 

Nativni mikroobjekty davaly nejlepsi pozorovaci vysledky. Dobarvo
vani histochemickyrni barvivy (eosin, methyl. modr Giemsa, cinska tus 
a impregnace dusic. stribrnatym) dalo dobre zkusenosti. U ruznych mikro
objektu jsern pouzival projasiiovacich medii podle povahy preparatu zcela 
ruznych, abych jimi neporusil jejich pfirozenou brilanci ( ol. cedri, ol. 
Origani, ol. terebinthinae) a pres xylen jsern rnontoval do ruzne husteho 
kanadskeho balsarnu. 

Tkanove systerny ( cevy) i jednotlive bunecne utvary ( krvinky J se 
prornenily ve sklovite krehke prusvitne: utvary s trirozmernou plasticitou 
a rnikroreliefovou tvarnosti kostnich bunek, (rasinek), neuritu a den
dritu. 
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Pfirozena barva techto mikroskopickych, petrifikovanych utvaru 
vznikla z biogenetickych prvku, kterymi by la ziva hmota prosycena ( C, 
Fe, P, Mn, Mg, s a vedle stopovych prvku to byly i hojne plyny). 

Podle prevladajfci: barvy je mozno rozeznavati dve zakladni vedouci 
barevne slozky. Zluta a jeji odstiny patri krevnimu systemu obsahujicimu 
Fe dychacf pigment, vazany na vsechny fysikalne chemicky zmenene 
derivaty haemoglobinu. Barva voskove secta, svetlo. pohlcujici se vsemi 
odstfny cfnske tuse, ozokeritu az asfaltu je vedouci barvou ruznych de
rivatu fosforu v bunkach i jadrech (rady enzymogennl) lymfopoetickeho 
systemu, vcetne lymfy a epiteloidnich bunek vzhledu lipofagu. Dalsi kom
binacnf odstfny obou barev v podobe rezavych, nebo hrudkovitych plo
chych spinave sedozlutych hromadek (haemosiderin) i rozplihlych skvrn 
nalezam na povrchu kosti, ktere byly vystaveny pusobeni· povetrnostnfch 
zmen a podle jejich mikrostruktury jde o druhotne anorganicke meta
morfosy Fe a P. 

Barvu tuhove sedi maji vsechny bunecne utvary centralniho nerv
stva ( glia a gangliove elementy}. 

Tabul. No. V. fig. 1 (a.) I. zobrazuje zlomeny fosilisovany chlup. 
Zakladni hmota je svetlolomna a svetelnou interferenci vznikly stridave 
tmave a svetle pruhy. Zlom obnazil dren s carkovitymi bunkami i zbytky 
jejich jader. Fig. 1. Jadra korovych bunek prominujf, jsou vejcita, smolove 
cerna. Na mnohych mistech zvlneneho chlupu je dvojlom svetla. 

Fig. 1 (b.) I. zobrazuje objemnejsf chlup opet rozdeleny na ctyri 
podelne svetlolomive pasy. Na hrotovem zlomu je utvorena podkovovita 
luesba urcujfci dlouze vinute zakriveni chlupu. 

Fig. 1. (c.) I. zobrazuje' chlup stejne objemny predesleho s nalomenou 
castf misku ( follicul). Vlastnosti bunek a jader drene i kory jsou shodne 
jako u predeslych exemplaru. 

Vsechny tri chlupy jsou prostoupeny kalcitem. V sikmem zastinu 
jadra bunek kory prominuji a vsechna jadra maji vlastni i vrzeny stfn. 

Mozkova tkan (secta a bfla hmota) je promenena na mikroskopicke 
drii.zy kalcitu, apatitu, chlorapatitu a fluorapatitu, ktere obsahuji inkluse 
nervovych bunek (gangliovych-gliovych), podpurnou tkan s ruznymi vy
bezky ( dendrity, neurity a jemnou jejich plsti). 

Tabul. No. VI. fjg. 2 (a.) I. 1 + 2. Fig. c. 2 zobrazuje polyedricke gan
gliove buiiky s ulomenymi neurity o dendrity ( velikosti asi 10 fl). 

Fig. 2. (b.) I. 3. zobrazuje trojuhelnikovite gangl. b. s perinuklear
nim jasnym dvoreckem (vel. 15-20 p,). 

Fig. 2 (b.) I. 4-5. gangliove buiiky s tygroidni hmotou v cytoplasme 
( 15-20 ,u), fig. 2. (c.) I. 6, 7, 8, 9. velke gang I. b. pres 30 fl, mnohe se 
dv~ma jadry. 

Prosycenim mozkove hmoty kalcitem a jeho rekrystalisaci vznikly 
planparalelni dvojlomne mikroskopicke desticky (tabul. No. VII. fig. 3. 
(d.) I glia 5 - v mise - obj. No. Ill. makroobj. Tabul. XXXIV. - mnohdy 
tak silne, ze vznikl rastr s mnohymi inklusemi vsech ganglio-glialnich 
kostrovitych stfnii. se svetelnymi ohybovymi interferencemi. 

Stereotypni usporadani stfnu bunecnych tel i jejich vybezku dava 
zaruku, ze ve stejnych nalezech z ruznych mist jde o pozustatky byvalych 
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neuroglialnich a ganglionarnich bunecnych struktur. Tabul. No. VII. fig. 3. 
(d.) I. glia 1., 2., 3., 4., 6., 7. Normalni histologicke rosetovite usporadani 
glie ten to nazor potvrzuje fig. 3. (d.) I. glia 8., jakoz i zbytky kapil.ar 
v glialni siti uchovanych fig. 3. (d.) I. glia 3. 

Hola osova vlakna i s pochvou a obrazci Ranvierovymi Tabul. VIII. 
fig. 4. (e.) I. 1. a fig. 4. (e.) I. 2. je vzacny nalez. Take zdvojene neurity 
fig. 4. (e.) I. 3. I. 4. I. 6. 7. a zachovane dendrity fig. 4. (e.) I. 5-I. 6. 
jsou tezko k nalezeni, ale svym bizarnirn vzhledem se prozradL Impreg
nace dusicnanem stribrnatyPI dava mikrostruktury podobne tern, ktere 
ziskavame rnetodou sec. Golgi. Tabul. No. IX. fig. A. (a.) 1. I I I I. oss. (a.) 
2., (a.) 3. - zobrazuje Haverske systemy deskovitych kostnich vejirii 
z plochy, sroubovite usporadani desek s kapilarou vyzivovaciho Haver
skeho systemu, vcetne sikmych kapilarnich anastomos mezi paralelne 
polozenymi Volkmannovymi kapilarami. Fig. A. (a. J 4. I I I I. B. art. ven. 

Novotvorene kapilary ze dv6u az peti endothelii (Tabul. X., fig. A. 
(a.) 6., (a. ) 8., maji na basi bunek steny zoubkovity lem,· jak je patrny 
na isolovanych endotheliich ftg. A. (a.) 9. 11 II. Tab. XI., fig. B. (b.) 1. 11 II., 
tabul. No. XV. fig. B. (c.) 4. I I I I. a retikuloendotheliich Tabul. No. XV. 
fig. B. (c.) 1. I I II., fig. B. (c.) 2. I I II., fig. B. (c.) 3. I I II., fig. B. (c. ) 
5. 11 II., fig. B. (c.) 7. 11 II., fig. B. (c.) 8. 11 II. 

Kapilary arteriovenosniho systemu jsou jednak uvnitr kosti a jednak 
na prechodech svalii do slach a okostice. V kostech jsou to systemy Haver
sovych a Volkmannovych vyzivovacich arterial, ktere po prostoupen1 
skrze kostni otvory sikmo prostupuji do kostni drene, aniz by do ni volne 
vyusfovaly. Druhy typ jsou sroubovite vinute arter. helicinae vytvorene 
v mistech tlakem a tahem svalii vysoce namahanych. Tvori preslenovite 
vetve hadovite vinute, ktere maji schopnost dobre se rozvinout do delky, 
aniz by pfi zvysenem krevnim tlaku praskaly. Mnohe jsou opatreny sve
racem a mohou postrannim obehem prevadet krev do krevnich zasob
nich rezervoarii, tabul. No. XI. B. (b. ) 3. XII. B. (b.) 6, XIII. B. (b.) 10, 
figura c. 3, tabul. XIV, fig. B. (b.) 17 11 II., B. (b.) 19. Fig. c. 3. 

Kosti houbovite tvori tramcinu V konecnych castech a V hlavicich 
dlouhych kosti rourovitych. Majf vetevnatou strukturu a m.ezi temito 
jemnymi tramecky jsou huste systemy krevnich splavii vetsinou naplne
nych vyvojovymi stadii cervenych krvinek / Tabul. XVIII. fig. B. (c.) 
15. II., (c.) 16., (c.) 17,. (c.) 18., tabul. XIX., B. (c.) 20. II., (c. ) 19., (c.) 22. 

V techto houbovitych kostech je nejhustSi vyzivovaci krevni sit Ha
versovych kapilar. 

Kapilary tvofi uzke kanalky naplnene okyslicenyn1i krvinkami or an
zove cervenymi, kterezto petrifikovane miniaturni krevnf valecky nasedaji 
na svazky svetlolomnych, sklovite jasnych sterbin. Sterbiny tvori stetce, 
jimiz souvisi arterialni systemy se stetcovitymi sterbinami sklovite priisvit
nymi sousednich I y m fat i c k y c h kapilar. Timto ,tzpiisobem vznikaji 
nevidane (Itvary na koncich obou systemu !krevniho a lymfatickeho) 
Jakesi primitivni sterbinove filtry rnajici rozmery cc a ( 80 fi X 90 ,p X 
120 p). Tim~to zpusobem je vytvorena interkalarni filtracni zona, ktera 
prechazi asi. 70 [l d1ouhou kapilarou do ·lymfatickeho cirkulacniho 
systemu (tabul. XXI, fig. B. (d.) 12., 13., 14. ), ktery je sklovite leskly be·z-
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bunecny s carkovitymi temnymi stiny v mistech, kde normalne byva endo
thelialn1 vystelka. 

Po zacloneni kondensoru v sikmem osvetleni tato 10 fl silna kapilara 
ruzove svlti az po velkou kupovitou buiiku (makroendothelii), ktera celou 
sv1t1c1 cast kapilary uzavira. ( Tabul. XVII. fig. B (c.) 9., (c.) 10., (c.) 12., 
tabul. XX. fig. B. (d.) 1. tabul. XXI, 'fig. B. (d.) 6., tabul. XXV., B. 
!d.) 26., 27. ku pocte nalezce ganoveckych unikatu ji nazyvam ,buiika 
Petrbokova". 

Mimo sterbinovite filtry, prave popsane, nachazim daiS! filtracni lym
faticke vakovite utvary, do kterych se arterioly zanoruji a v nich se 
vetvi. Pravdepodobnel osmosou V nich vznika haernolymfa ruzove pro
svltajlci V sikrnem zastinu. Na periferii vacku, kde se V kontaktu S dvoj
vrstevnou vystelkou vacku men! haemolymfa na blle svlt1c1 lymfu, na
stava intens1vnejs1 bHe sv1cen1 hmot, ktere v prochazej1c1m svetle byly 
kourove sede a voskove matne. (Tabul. XX. fig. (d.) 3., (d.) 4., (d.) 5., 
tabul. XXII. B. (d.) 15., a.-b., tab. XXIV. B (d.) 20., 21., 22., az 25., tabul. 
XXV. (d.) 26. az 29., tab. XXVI. B. (d.) 30. az 35., tabul. XXVII. B. (d.) 
36., 37., 38., 39., 40., 42. Tmave hmoty svetlo pohlcuji. 

Filtracni lymfaticke vaky maji v interkalarnich kapilarach velkou 
makroendothelii Petrbokovu, ktera v rade srovnani a studil na materiale 
z makroobjektu IV. (Tab. XXXIV.) kost c. 1-2-3 davaji moznost vykladu 
o jeji uzaverove funkci (pressoricke) na miste uzaverove chlopne. 

Retikuloendothelie zarodecnych z6n v houbovitych kostech maji 
argentaffinnitu. Jedna rada techto bunek ma cytoplasmu i jadro zbarveno 
zlute az do oranzova a muze se funkcionalne adaptovat na vyvojovou 
radu cervenych krvinek se vsemi barevnymi znaky haemoglobinogennich 
utvaru ( erythroblasty, erythrocyty, ovalocyty, mikrocyty, arteriovenosni 
endothelie). Druha rada se funkcionalne adaptovala na osteogenni funkci 
se vsemi barevnymi znaky zluteho Fe dychaciho pigmentu. Velike reti
kuloendothelie se hrubymi zoubkovitymi kartacky zanoruji do kostni 
hmoty smerem k prvni rade osteocytu, s nimiz jsou zoubkovite pilovitym 
lemem v kontaktu. V cytoplasme se hromadi hrudkovity zluty Fe. pig
ment, buiiky se m.enf v dlouze vretenovite, obdavaj1 se kostn1 hmotou a 
zanorujl se do hloubky tvorice utvary podobne osteoblastum. Maji za
chovanou argentaffinnitu pfivodnkh neutralnich retikuloendothelii. 
I tabul. XV. fig. B. (c.) 1. 1/ 1., (c.) 2., [c.) 3., (c.) 5., (c.) 7., (c.) 8., tabul. 
XVI. B. (c.) 4. -. - tabul. xvrt fig. (c. J 7. I II. (c.) 8. 

Argentaffinni retikuloendothelie tvori jemnou s:ltovitou plst mezi 
endothelialni vystelkou arteriovenosni i endothelialni vystelkou lymfa
tickych cev. Vznikaji zde huste oxydoredukcH1 argentaffinni mrizky (tab. 
XVIII. fig. B. (c.) 14. I I I. dychaciho systemu Fe- i enzymogenniho syste
mu fosfokatalysacniho. ( 0-COTN-H.) 

Sede retikuloendothelie v dreni cylindrickych dlouhych kosti jsou 
voskove matne a pohlcuji prochazejici svetlo. ]sou argentaffinni a na basi 
1naji zoubkovite kartackovity lem. V dopadaj1c1m svetle jejich cytoplasma 
bHe svlti, zvlaste u typu makroendothelii Petrbokovych, Tabul. XXI., 
fig. B. (d.) 6. I I I., (d.) 8., tabul. XXIII. B. (d.)' 18., (d.) 19., tabul. XIX. 
fig. B. (c.) 23., (c.) 24., tabul. XXV. fig. B. (d.) 26., 27 ., 28., 29., tabul. 
XXVI. B. (d.) 34., (d.) 35., tabul. XXVII. fi~. B. (d.) 38., 39., 40., (d.) 42. 
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Ve dreni rourovitych kostl jsou lym.foepitheloidni velike bunky s ma~ 
lymi jadry vzhledu lipofagu a po jejich vyzrani se v cytoplasme hromadf 
sede granulace makro-granulocytu, velkych bloudivych, bilych krvinek. 

Tabul. XIX. fig. B. (c.) 21. I II., (c.) 25., tabul. XXI. B. (d.) 10 I II. 
V houbovitych kostech vznikaji prevahou cervene krvinky, ktere po 

vypuzeni jader jsou schopny dalSi funkce v cirkulujici krvi jako utvary 
bezjaderne. V dutych kostech rourovitych se tvotl prevahou krvinky bile 
makrogranulocyty, ktere nachazfm prevahou jenom V kostnfcb cevach 
lymfatickych a v jejich filtracnich systemech. 

Na rozhrani dvou chemicky ruznych prosttedi jsou vytvoreny argent
affinnf oxydoredukcni mrizky, ktere pravdepodobne regulovaly oxydaci 
v pericelularnich argentaffinnich sterbiach kostnich bunek, jez si zacho
valy ve vsech stadiich vyvoje puvodni argentaffinnitu zarodecnych reti
kuloendothelii. 

Po objektivne zjistenem funkcionalne diferentnim dvojim ruzne ba
revnem systemu Fe a P je prijatelny vyklad o dvou antagonistickych 
systemech: 

1. oxydoredukcnim systemu Fe haemoglobinogenne adaptovanych reti
kuloendothelH, ktery obstarava zakladni biogeneticke reakce dycha
ciho pigmentu a 

2. oxydoredukcnim systemu fosfoenzymogennim, ktery obstarava za
kladni reakce katalysacni za pritomnosti hmoty, ktera v petrifikovane 
lymfe v sikmem zastinu sviti bile a v petrifikovane haemolymfe sviti 
ruzove. 

Kostni tkan tentbrii cerebelli jsou zkostnatele mozkove blany (dura 
mater), ktere svoji mikroskopickou skladbou jsou shodne s uvedenymi 
znaky jiz popsanych kosti plochych. Diploe, houbovita sttedni vrstva je 
silne cevnata. Totez plati o strukture plochych kosti z clivus Blumen
bachii. 

Ve stenach mozkovych cev je melanoidni pigment: 
Dulezitou slozkou ttetiho zarodecneho listu (mesoderrnu) jsou va

zivove bunky, ktere jsem nalezl v plsti utvorene ve stenach velkych cev 
krevnich pomichane se slachami a kosternim svalstvem. Tvori hustou 
mrizku priCne i sikmo usporadanych vlaken spinave zlutavych. Tabul. 
XXVIII. fig. C. (a.) 1. I II., fig. C. (a.) 2. I ., (a.) 4., 

Myxofibromatosni vazivo tvoti hlavni slozku periartikularnich mek
kych casti a k nim patti i hlenotvorne vacky (bursae mucosae). Roz
lomeny upominaji na liskove orisky a jsou'- systematicky usporadany 
v prostoru mezi kostmi a prilehlymi mekkymi castmi kosterniho sval
stva. Je jich volne studiu ptistupno sest a m.aji rozrnery: 10 X 14 mm, 
9 X 6 mm, 18 X 6 mm, 16 X 10 mm, 20 X 10 mm, 10 X 6 mm a tlousrka sten 
je 2 mm. 

Steny sestavaji zhruba ze tti nosnych brilantne ttpytivych jemnych 
krystalfi, ktere v osach krystalisacnich mtizek obsahuji zbytky bunek a 
jader, myxofibromatosnich ktidlovitych bunek, zvlaste dobre patrnych 
ve dvojlomnem kalcitu (Fig. c. 4) a Tabul. XXIX. a XXX. C. · (a.) 5., az 
C.(a.]15/II. 

130 



Kosterni svaly tvori na makrnobjektu IV. (tab. XXXIV) presne odli
sitelne celky. Zhotovenim mikroreliefu a rozdelenim jednotlivych policek 
jsem ziskal prehled o dulezitych z6nach a po dlouhem hledani jsem nasel 
presvedcive modely konvexkonkavnich mikroreliefu, Tabul. XXVIII. fig. c. 
(a. J 4. I I II. a isolovane pricne pruhovane vlakno se zbytky interstitialnich 
vazivovych bunek na obvode. C. (a. J 3. I I I. 

Zaver 

Paleohistologicke vysetreni ctyr makroobjektii (mozek tab. XXXI az 
XXXII., petrifikovane obratle s michou (tab. XXXIII.) a petrifikovane 
kosterni svaly se slachovymi iipony na kosti (tab. XXXIV.) dalo radu ne
cekanych histologickych vysledkiL Petrifikovane bunky a cele tkanove 
systemy jsou dobre zachovany a mnohdy i v detailech dobre rozpozna
t e1ne. Bunky jsou jemne (Itvary neobvykle krasy, mnohdy sklovite prfi
svitne v pfirozenych barvach, takze jejich vzhled je originalni. 

Argentaffinnita jednotlivych tkani a bunek, jakoz i dobarvitelnost 
jejich histochemickymi barvivy byla zachovana. 

Nejpozoruhodnejsi vlastnost byvalych organickych hmot je jejich 
svit v dopadajicim sikmem svetle. Lze jej vystopovat ve funkcionalne spe
cialisovanych iisecich lymfatickych a haemolymfatickych cirkulacnich 
systemech, a to od kapilar az po filtracni vacky. 

Je pfijatelny vyklad o biogeneticke povaze tohoto svitu, ktery mohou 
vydavat funkcionalne adaptovane, biogeneticke, stopove prvky. 

Vyzkum tohoto pozoruhodneho efektu bude sdelen ve druhe casti 
obecneho pojednani. 
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Paleohistological researches in Riss-Wlirm trav.ertines 
in the area Hradok-Ganovce near Poprad 

First communication 

There have been fossil researches with osteologic and phytopaleonto·
logic materials in Ganovce-travertines since 1881 ( P. Kiss, M. S tau b. 
A. S c her f f e l, R. F ran z e, T. K or m os, F. Pax). 

This region was investigated in 1923-1925 by Petrbok Jaroslav, 
scientific associate of the National Museum in Prague. He gathered an 
outstanding material which had not been still found in Ganovce by 
anybody. 

Malacophauna of the interglacieral period ( H elicogena pomatia L., 
Fruticola strigella Draparnaud, Tachea vindobonensis Ferussac, Eulota 
fruticum Muller, Carychium speciosum, Limnaeus palustris Muller in 
various travertine-layers offered him a precious determining material 
of the riss-wurm period). 

By further chipping off the hard travertine material he gained 
petrified brains (Rhinoceros one, two indeterminates) and petrified brain 
belonging to the Homo neanderthalensis group. 

A unique finding (recherche) has been a set of skeleton muscles, 
tissue, bones and bursae mucosae. Further casts contain the nose septum 
and nasal conchae .. { Equus sp.), karapax ( Emys orbicularis L.), vertebras 
from the column. r 

A rarely well preserved phytopaleontological material was fixec:l and 
worked up by d. F. N~mejc. 

E. Vlcek, M. D. Completed the osseous material in collective study 
from the Slowak Archeology 1953 (Academy of Sciences in Bratislava). 

The mentioned works were chiefly interested in stratigraphy and 
macroscopical diagnosis, but nobody tried a microscopical evaluation 
because the material had been supposed as unfit for. 

In fall of 1959 I made several microscopical slides which created 
some unawaited material. 

I.) Ectodermal deriva tes (petrified hair, brains and spinal marrow). 
IL) Mesodermal derivates (various types of oss~ous architectonics, 

systems of blood and lymphatic circulation, evolution types of red 
and white blood corpuscules, reticuloendothelial lymphatic and 
blood cells, striped muscles, myxofibromatous and reticular struc
tures, argentaffine system). 

An improtant finding is that of haemolympha opalescency in a petri
fied homogenous tissue of lymphopoetical systems and that of filtration 
arrangements in arteriovenous capillaries at the place of. transition in 
lymph ea pillaries. 

Main slides gave best results. Staining of microobjects with methy
lene blue, eosine, Giemsa~Romanovsky, van Gieson, .China-in.k, and arge_pt 
nitrate and using the polarisating microscope was succesful and we 
gained much wellcomed experiences. 
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As ·clearing medias we used' OL cedri, Ol. terebinthinae; OL origani 
and via xylol prepared for the Canadian balsam. 

The tissue systems and even single cells had been well preserved. 
by the changes of biological structures and changed in tender glasslike. 
microobjects with all space plasticity of their microreliefs and galvano·· 
plastical reliefs ( bonne, cells, oligodendroglia). 

Fig. 1. Schodovite ulomeny fo
sil-isov.any chlup s ob
nazenou drenovou vrst
vou. 
The fossilica ted staire
case-like broken off 
part of the hair. The 
hair has a glassy trans
parency and marrow 
cells differ remarkably. 

The native colour of salt derivates (Fe, Co, S, P) and the luminiscency 
of petrified tissues has an original lock. 

Various lines of yellow and gray belong into the category of carbon 
metamorphoses in space and time. Valencies of C, P, Ca, Cl, As, S, Co,. 
Mg, F, Fe, 'in immense pressl.:lres and temperatures melted the biological 
structures with aid of 0, H (He?·N), into fine nuances. of China-ink,. 
graphite, ozokerit and asfalt. 

Fine cytoplasmatical structures .h .ave _been preserved by nearly all. 
cells of the ectodermal part. 

Tabul. No. V. / Fig. 1. (a.) I. contains a sickle-shaped hair, which 
is narrowing toward the end. Both ends of the hair are broken off. After
breaking off the fossiled point there emerged a staircase-like picture .. 
The lower part of the hair is wedgeshaped- and contains a cortical layer· 
of cells with nuclei. A farther part of the breaking interferes (touches J; 
with the marrow. This marrow has a glassy transparency, cylindrically 
shaped, its cells are elliptics with distinct pitch black nuclei and form 
a continuous line from the point to the broken off end. Fig. No. 1. Cortical 
and marrow cells differ (reflect) ren1arkably from the homogenous. 
glassy mass of the hair. 

In oblique (side light) micro-technique we find along the whole 
length of the hair two dark and two light-breaking stripes. Nuclei of 
cortical and marrow cells are pitch black. 

Fig. 1. (b.) I. Is broader then the above mentioned hair. Once more 
the ends are broken off, the whole length represents. a glassy trans
parency, being divided in two longitudinal dark stripes and two light
breaking stripes, the one following in term the other. Nuclei of the hair 
cortical cells are pitch black, round, prominent. The marrow-cell nuclei 
are elliptic in similarly shaped low flat cells and are pitch black. 
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Fig. 1. (c.) I. contains a third hair with a broken-off end and with a 
broken off part of follicle, shaped bulb-likely. Nuclei of cortical cells 
are elliptical with smaller elliptical nuclei. The nuclei of both layers 
are not transparent and pitch black. The mass of this petrified hair is 
light-breaking and again divided in two dark and two light stripes, 
which can be seen throughout the whole hair. On the hair fracture we 
can easily distinguish each of these stripes in the form of light breaking 
circles, which reminds us of horse-shoes, by this horse-shoe profile being 
determined the curvature of this hair as well. 

All three hairs are fulf of the main light-breaking substance (CaCo3 ). 

Marrow and cortical cells form 4 longitudinal stripes. The nuclei of 
cortical and marrow cells are opaque, pitch black. In oblique micro
technique cortical nuclei are projecting, have their own shadow and cast 
a shadow. The bristles are of yellow gray colour. 

Cerebral tissue of the first macroobject (Tab. XXXI.) is full of mineral 
-masses, found in microslides as bunches of microcrystals. Neural cells of 
the gray matter and white matter axons as well had been impregnated 
-and filled up with previously mentioned salts. Their basic biologic struc
ture was changed in various carbon derivates by overcrystalisation of 
carbon structures with the aid of high pressures, being pressed and 
pulverised. 

I have been able to examine cellulous petrified masses in parts of 
cerebral tissue there, where white corrosions had been formed and those 
places, which had been covered by rests of original head skeleton. 

I could roughly divide the gained cell-microobjects in three parts. 
Mostly we find cells grown into crystals or pressed (printed) on micro
crystals. 

Tabul. No. VI. Fig. 2. (a.) I. 1. Small, round erythrocyte-sized cells 
(7 -10 ,u) stretched into tips, without neurites or dendrites. Cytoplasma 

.abundant, nuclei vesicle-like, among fine granulated grey substance 
:reminding us of tygroid. Plasma is dull gray, the nucleus orage. Fig. No. 2. 

Fig. 2. (a) I. 2. Big triangular cells with lemon yellow cytoplasma 
-and clearer perinuclear area. The nucleus is large, vesicle-like, pitch 
-black and sometimes placed outside the center. 

In some these cells there are two red and orange nuclei with two 
-pitch black nucleoli each. The cytoplasma of both these types has a fine 
~gray granulation (tygroid substance). 

Fig. (b) I. 3. Large over 30 .
1
u big tipped cells, nuclei vesicle-like 

.and rusty brown, the tygroid substance yellow, light breaking. Appear
ance of the cells is waxy dull. 

These three mentioned kinds of different cells I have found in tractus 
olfactor. cerebri No. I. (Tab. XXXI.), in gyr. parietooccipital. and in 
:regione pontis cerebri (Varoli) No. II. (Tab. XXXII.) 

Neural matter gained from a fossiled vertebr_al column (macroobject. 
No. Ill.) (Tab. XXXIII.) showed us a sandy yellowish stuff, similar to the 
-corroded white matter of both brains. From this stuff I prepared a number 
-of native and silver impregnated slides with three kinds of ganglion cells. 
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Fig. 2. (a.) I. 1. Small round ones sometimes tipped with an orange 
nucleus and a lemon like yellow tygroid substance, finely dispersed in 
the perinuclear area. The cell nuclei are round, sometimes excentrically 
placed, pitch black. 

Fig. 2. (a.) I. 2. Large polyedric cells over 20 fL, sometimes like long 
triangles with lemon yellow plasma and gray granulated perinuclear 

Fig. 2. Gangliova bunka s ulomenymi den
drity a se dvema neurity. 
Ganglionaire cell with some dendrits 
broken off doubled neurits. 

tygroid substance. Large pitch black and bullous nuclei. In some gan
glionic microobjects orange-yellow nuclei may be found. These cells 
have a dull waxy appearance. 

Fig. 2. (b) I. 3. Large polyedric over 30 p big cells with mainly 
dendrites broken and doubled neurites ( microfoto: Tabl. VIII., fig. 3. (e.), 
4. (e.), 7. (e.). 

Tabul. No. VII. Fig. 3. (d.) I. Glia. An important finding are neuro
glial mesh-like substances, tabul. No. VII., fig. 3. (d.) I glia 1., (d.) 2., 
(d.), 3., (d.) 4., (d.] 6., (d.) 7., (d.) 8. with fragments of cerebral and 
columnar capillaries with meshwork full of ganglion cells. 

Oligodendroglia is more, large astrocytes form pitoresques ramt
ficated meshworks coloured graphite gray and strongly argentaffin 
( microfoto: tabul. VII. fig. 3. I 1. (d.). 

Naked axons are rather rare we can follow them only, briefly after 
emerging from the cells. Pieces of neuroaxons and further isolated axons 
may be found when carefully studied. 

Naked neuraxons are light breaking and in side light microtechniques 
show a distinct myelin sheath with incisures (Ranvier) and with dark 
networks on narrowed places (microfoto: Tabul. No. VIII. fig. 1. (e.), 
fig. 2. ( e. ) . 

The :native colour of myelin (sphingomyelin) and neuroaxons is a 
slate-gray or graphite black dull and preserves argentaffinity. Several 
neuraxons form bundles of various flat breaks, graphit-bright with 
tra11svers incisures. 
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II. Mesodermal derivates. 

A. ) Osseal tissue of: 
a.) flat, cover bones of the scull 
b.) structures of spongious bones 
c.) the compact mass of long bones 
d.) the ossified tentorium cerebelli 
e.) clivus Blumenbachii 

B.) Blood vessels (a, b, c) B. (d. Haemolymphatic and lymphatic 
systems). 

C.) Fibrocytes, leiomyocytes, skeleton muscles, tendons and bursae 
mucosae. 

I I. A) a. The flat metamorphosed bone tissue forms fans of Ha verse 
channels. The layers are sometimes diversed from one of the three 
principle dimensional axes ( x, y, z) according to the pressure effects 
(static and dynamic), which modelled the graduated layers of plat bones. 
The layers are sometimes torsioned and we find screw-like systems with 
smaller or broader threads. We find the bone-cells radially lined in 
these layers. Dendritic structures, outstandingly accepting silver 
compounds are sometimes to be found. in cavities: with bone-cells. And 
by forming these layers we can find innumerous networks, brightly 
shining and darkening in polarisation microscopes. 

Vessels which we are able to differ in blood and lymphatic systems, 
hav~ been pressed in among the flat bone layers. 

II. B. (a.). Blood capillaries of the arteriovenous sy-stem are fairly 
wide for cells of the erythrcrcyt, macrophage or blood platellets group. 
Their walls are produced by a single reticulo-endothelial cell layer 
( 15 ,p,), the outer basal part of which is covered by a brushy lining. 
These brushes are minute and turned ,, towards the blood-flow. These 
teeth-like brushes correspond perfectly with dimples in the surrounding 
bone, performing a fine argentaffine meshwork. Naked vessels can be 
found and studied from both sides when emerging from many specimens 
after the break-off bone-layers. In (oblique) side light microscopy tech
niques we gain a picture of micro contours. Basal parts of endothelial cells 
with large ball-like nuclei are easily distinguished on the surface of out · 
peeping capillaries. Petrified and homogenous plasma is orange the 
endothelial nucleus colour is sierra-brown. Brushy edges on broken-off 
and isolated single endothelials are easily distinguishable. ( Tabul. No. 
XI., fig. B. (b.) 1. 

Blood vessels are mostly divided in various directions. That is how 
little, plastically modelled channels with mosaic walls originated. 

Inside some vessels we can see at the point of breaking the beginning 
of capillaries with ·many white and red 'blood corpu$cles. 

Endothelial and red blood cell plasma is golden and yellow, all cell 
nuclei are amber brown. Basal parts of endothelial cells are brushy, 
forming minute combs of yellow colour. Various hues of capillary colours 
can be demonstrated on vessels . fi.lled . with erythrocytes, which are 
pressed in yellow petrified blood plasma. 
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Amorfous plasma forms yellowish thrombus-like cylinders, with 
amber brown erythrocytes. In vessels of higher grade ( II and Ill) are 
even big white macrophage,-granulocyte cells . (Tab. XIX.) [fig. B (c.) 25]. 

Homogenized clots of blood plasma are full of fibres arranged in 
fibrin reticulas. These networks with white and red blood corpuscules 
as well fill long parts of bigger vessels. These described structures bear 

Fig. 3. Krevnf vaky na helicinnfch arte
riolach. 
Microscopical blood sacs ( aneu
rysma) on the wall of arter. 
helicines. 

many similarities with normal blood-clotting but are not ·being found in 
all higher grade vessels. Mostly in places of tendon and muscle insertion 
on bonnes. Vessels have a characteristic appearance there. 

Larger second and III 0 (third) grade arteries with all their wall 
layers (intima, media, adventitia) divide in special places. In one place 
emerge 3-5 collaterals, turning against the main current of the mother 
artery in tortuous and spiral capillaries and resembling us of helicinae 
arteries. 

In case of an unexpected blood -pressure rising they straighten and 
thus help to overcome the stress on blood circulation. 

On diagonal break points of larger vessels we find several layers 
of a muscle network with elastic fibres and tissue cells, all of these cells 
being eliptic and longitudinal with sharp endings. Cytoplasma is yellow 
and the nuclei are amber-brown. Above the beginning point of collaterals 
is the wall of the mother vessel strengthened by 5-7 layers of circular 
cell rings, forming a sphincter. [Tabul. XII., fig. B. (b.) 5, (b.) 7, (b.) 9.] 

After the beginning of he1icine collaterals the wall of each mother 
vessel is reduced into a sort of aneurysma (cavity) of 2-3 layers, covered 
with endothel. Fig. No. 3. 

This microscopical aneurysma is longitudinally eliptical above the 
bone surface. Arteries, ectatic blood sinuses with endothelial insides 
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occasionally immerging in bones begin, where these sac-like dilatations 
end. 

All of the vessel structures described here are in native microobjects. 
plastic and have glassy bright elliptic surfaces with dark spots, where 
the sac walls are lowered. These vessel structures functioned as relieve 
reservoirs, similar to rete mirabilis found by whales. Sacs are filled 
with all sorts of blood-elements, the way it can be found on some broken 
specimens. [ Tabul. XII ., fig. B. (b.) 6, (b.) 8. ] 

Lymph vessels are one-layered tubes of various diameters, usually 
somewhat broader than blood vessels. A single endothelial layer of 
large epitheloid cells forms their inside. The cells are polyedric with 
undulated edges, the waves being in close contact with cavities of 
neighbouring cells, thus constructing a tapetum inside lymf vessels, 
sinuses and sacs. [ Tabul. No. XX., fig. B. (d.) 1., (d.) 2. , (d.) 3., (d.) 4., 
[d.) 5.] 

When studying the endothelial cells on a diagonal breaking point 
of the vessel walls, we are able to find ciliar trimming of cells bases, 
sitting closely in bone lacunae and forming structures similar to chorio
nepitheliomatous specim.ens, known from histopathology. In oblique 
micro-techniques the ciliar trimming in rather light-breaking and thus 
an optically free patch originates between the endothelials and bone 
mass. [Tabul. No. XV., fig. B. (c.) 1., [c.) 2. , (c.) 3., (c.) 4., (c.) 5., (c.) 6., 
(c.) 7., (c.) 8. ] 

Homogenised and petrified lymph mass in native microspecimens 
gray, resembling ozokerit. 

Lymphoepitheloid cell nuclei are large and bulous, pitch black. 
Cylinders of mineralized dividing lymph vessels are pressed in among 
flat bone lammelae. After breaking off the top or lowest layer we are 
able to study the gray, cylindric, homogenized lymph masses with 
pressed in epitheloid cells. Large, finely granulated macrophage cells 
with grey plasma and a pitch black nucleus (sometimes excentrical) 
stick inside these grey cylinders in groups of five or more. 

In obliques micro-technique and whenever a veil is used the gray 
homogenised lymph masses appear rosy. Macrophage cells luminate like 
glass-pear Is. 

This has been a brief description and photomaterial of vessel 
pecularities of flat bones, belonging to the macro object No. IV. Further 
peculier arterivenous structures have been described, and a queer 
luminosity of lymph capillaries and vessels. 

II. A. (b.) Spongious bones form chiefly Haverse system, arborized, 
from a mineral bone mass. The bone structure strengthens and over
arches epiphyses and diaphyses of long tube-like bones. According to 
the organism's static and dynamic dispositions simple or compound 
Haverse-systems grow into each other, performing a dichotomical 
ramification and anastomosing with blood ad lymph sinuses. On longi
t~dinal fractures of Havers systems multiple blood capillaries (Havers, 
Volkmann) can be found. They · penetrate the outer part of the bone, 
run obliquely through the compact mass and are buried- in bone marrow 
( arter. nutritivae). 
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The transitory part of blood nutritive system. into the beginning 
lymphatic system is composed of queer looking filtrating glomerules .. 
All blood capillaries contain amounts of red blood cells, which are 
organized in these transitory parts in something like minute blood. 
clots. As far as the capilaries continue we find brush-like capillary 
fissures, intensely lightbreaking, which get along further in the capillaries. 
or bend and turn in brightly illuminating capillaries of 10-20 .fl in 
diameter. This glass-tube like empty vessel, bent in arches 50-70 p long 
is filled up with a glassy transparent mass, the petrified haemolymph 
with rosy phosphorency in oblique light of microtechniques. A polygonal 
cell sometimes in form of a mutilated cone, divides the intermediate 
part of the filtration glomerule, thus regulating the outflow of filtrated 
haemolymph into lymphatic capillaries and farther on. This special celL 
is about 20 fl big, som.etimes even bigger. [Tabul. No. XVII., fig. B. (c.} 
9., (c.) 10, (c.) 11., (c.) 12.] and in oblique light microtechnique its 
plasma is cupped and rosy phosphorescing. In honour of Pet r b o k . 
I called this celle after him ( Petrbok's cell). 

Haverse spongious bone system build up complicated structures of 
real bones secondly r changed and recrystaled in calcit six-sided rhom
boeders. Massive structures of spongiosa are reguarly gathered in two 
zones when diagonally broken. 

The uppermost first part forms a thin layer represented by melted 
organic albuminoids ( phosphoproteolipids, nucleoproteids, phosphopro
teids, ribonucleoproteids), and has a golden-yellow colour in native 
microobjects. Staining is successful in 1nethylene blue, eosin, Giemsa, 
methylene-green and argentaffin,e impregnations. 

Strong beams in the second deeper layer consist of pointed rhombo
eders and pynacoids in the form crystal drusen, directed in previous 
axes of pressure. Crystals of the outer basal layer just beneath the melted 
proteins are also coloured by all previously mentioned dyes, creating 
a many-coloured picture of brightly ·· luminating rose, blue, and green 
and violet , edged crystals. 

I I. B. (c.) - B. (d.) There are numerous blood sinuses among 
spongious bone beans, full of all kinds of cells of the reticulo-endo
thelial-erythrocyte branch. They are coloured yellowish brown and 
yellowish orange as blood plasma and blood cells do. Plasma of the 
haemoglobinogeneous reticuloendothelial cells and cell's nuclei of this. 
developement branch is yellowish lemon-like, nuclei orange and amber. 
Reticuloendothelials are argentaffine and after reduction of metallic
silver they are precisely contoured and with a fine network in cytn
plasma full of holes (strainer-like). The ,nucleus in native preparates 
is bullous, of yellowish-amber colour, after being galvanoplastically· 
silverized it turns bluish black with a prominence above the plan
convex sheath of cytoplasma. Edges of reticulo-endothelials are full of 
small wavy incisures, holding tightly the neighbouring cells one to the· 
other in a continuous reticulo-endothelial tapetum of large epitheloid. 
cells. ( Tabul. XVIII. fig. B. (c.) 14., 15., 16., 17., 18.) 

Easy breaking of these cells enables us preparation of microspeci
mens, where single petrified reticuloendothelials, . can be studied. 
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Reticuloendothelials in the wall of blood sinuses have always a 
yellow cytoplasma sometimes finely granulated, their nuclei being 
orange . or amber-yellow. Iron haemoglobin-like pigment is to be found 
both ,in cytoplasma and karyoplasma of these cells. 

Reticuloendothelials belonging to lymphatic sinuses and capillaries 
.are big as well ( 20 ,ft), there plasma being gray and nuclei, pitch black. 
'That is how we can easily differ both of these reticuloendothelial 
groups in native microobjects. 

Haemoglobinogenic retlculoendothelials are yellow as well as their 
·nuclei. Enzymogenic reticuloendothelials are slate-gray with black nuclei. 
'Their appearance is waxy ,dull. Both kinds of those reticuloendothelials 
.are argentaffine and their base is covered by a brushy edge. ( Tabul. 
No. XVI. fig. B. (c.) 1., 2., 3., 4 .. and Tabul. No. XVII. fig. B. (c.) 7., 
f c.) 8.) The amorphous blood plasma is lemon yellow, the amorphous 
:mass of lymph is dull wax, slate grey and luminates in rose when obli
quely light microscoped. ( Tabul. No. XIX. fig. B. (c.) 24. ) 

Reticuloendothelial systems with oxide-r:educting qualities contain 
a haemoglobinic breathing pigment (Fe.) dissolved either in plasma and 
nuclei, or finely granulated in erythroblasts (germinative red blood 
·cells), farther in blood platelets and in the perinuclear area of the reti
.cular cells, not yet differentiated in osteogenetic structures ( osteoblasts, 
osteocytes). 

Having lost their ciliary forming the haemoglobinogenic reticulo
-endothelials change in blood ·sinuses . in germinative .red blood cells 
( erythroblasts). 

From these grow microcytes with small nuclei or without. After 
I oss of nuclear masses erythroblasts also change in oval, lemon yellow 
corpuscles, filling arteries and arteriovenous systems of nutritive ca
pillaries. [Tabul. No. XVIII. fig. B. (c. ) 15, 16., 17., 18., and Tabul. No. 
:XIX. fig. B. (c.) 19., (c.) 20., (c.) 22. ] 

Endothelial haemoglobinogenic cells transform farther into bone 
producing elements (osteoblast and osteocyt), losing their ciliary trim
ming and ,slowly getting covered by an amorphous bone substance. 

Basic substance of bone larnels is lemon-yellow with multiple com
municating bone cells cavities and dendritic network of cell communi
.cations inside. Plastilnicroreliefs of cells and dendritic network appear 
after silver-impregnation. We see, how the former ,endotheloreticular
cell argentaffinity (mother form of osteocytes) has been preserved. 

In the evolution of oxydoreductase system of haemoglobinogenic cells 
we can trace the descending concentration index of oxyhaemoglobine 
according to different staining of granules and plasma and nuclei. Low
ering and raising of haemolympha concentration capillaries of enzy
mogenic evolution RES cells may thus be proved as well. 

Oxydation of bone systems is being regulated by pericellular argent 
affine fissures, where there are fine networks on bordering regions of 
two medias. ( Tabul. No. XV., fig. (c.) 5., (c.) 7., (c.) 8. Tabul. No. XVI., 
fig. (c.) l. l('c.) 4. Tabul. No. XVII., fig. (c.) 7;, (c.) 8, Tabul No. XVIII. 
f ig. (c.) 14.) 
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A similar oxydo-reductase system is represented by argentaffine net
work on borderparts of filtrating, brushlike glomerular divisions, where 
the haemolymph itself has luminfscent qualities Bfter being reduced. Lu
miniscency is not solely produced by homogenised lymph, but even in 
the first 70 p capHlary · transformating system's of haemolymphatic de
concentration to properties lymphatics. It can by proved in the first re-
gulatory Petrbok's cell of this system. ( Tabul. No. XVII. fig. B. (c.) 9., 
(c.) 10., (c.) 11., (c.) 12. ) 

After comparing two luminiscent colour effects a plausible expla
nation of functions of two systems can be obtained: 

1. oxydo-reducing system haemoglobinogenic 1 (Fe. pigment) 
2. oxydo-reducing system enzymogenic in which the luminiscence 

of all its derivates may be proved (P.). 

I have been able to find some other sac-like filtres in I-II-III grade 
capillaries (beside the mentioned brushy filters). Tabul. N. XXI. fig. lJ 
(d.) 12., 13., 14., 15 a, b. Tabul. No. XXII. (B.) (d.) 11. 

These are afferent yellow coloured arterioles, immerging in micro
sacs in 3-5-7 in number. Just in renal glomerules these capillaries arc 
ramified in these sacs too. The sac-walls are two-layered argeRtaffine, 
of cells almost 30 ,,u large. Haemolymph is filtrated by osmosis· in these 
sacs and peco:rpes .Juminiscent .. The .outflow from sacs is enabled by.1-7 
capillaries . into . broader lymp.ho,-beds and . the luminosity strengt-hen?; 
(Tabul. No. XXIV. fig. B. (d.) 20}, 21~ 22., 23~ ·, 24:~ 25, ·- TabuL _Nq~· - XX:Y:· 
fig.· B' (d.) 26., 27.', '28., '29., - Tabul. No. XXVI ~ ' ' fi'g~ B. (d.) 30:~ 31., $2.~ 
33., 34., 35., - Tabul. No. XXVII, fig. B (d.) 36., 37., 38., 39., 40., 41., 42., 
l'abul. No. XXIII. fig. B. (d.) 16·., 17 ., 18., 19., - Tabul. No. XX; fig. B. 
(d.) 1., 2., 3., 4., 5.) 

According to different chemical characteristics we presume · deep 
changes in molecular and nuclear systems Fe, P, 0-N-H-He, S, C. 

To different morphologic changes (being easily traced) belong also 
different ftinctional adaptations of formerly neutral cell elements, which 
had been changed by adaptation and under influence of nuclear changes 
in space and time in harmonic quant systen1s of luminosity . .. 

In sinuses of spongious bones neutral RES ; ( reticulo endothelial 
system) cells are formed and here it is where they divide (differentiate J 
in lemon and orange yellow-microobjects. Here they differentiate in 
osteogenetic and erythropoetic ones. 

Evolution of enzymogenetic cells ( fron1 neutral RES of appearance 
lipophages cells to granulocytes) takes place in closed lymph vessels 
and sinuses of cylindrical bones. 

I have not been able to find a direct inflow of Haverses and Volk
mann's capillaries in blood and lymph sinuses anywhere. 

II . . A. (c.) In .. histo,:paleontologic :materials tbe tube-like bones are 
a combination of ,, cy Hn'dric~il .layers formed in to . ;simple or complicated 
Haverse-systems. Most of tube-like bones have infusory-like-- ended dici
physes. -(funnel-like]. 

Their appearance being sponsore.~ by statical arid dynamical changes 
in epiphyses, filled by spongious bqj,l,e. masses .-- The former.~. middlepart 
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width of the cylindrical bones consisting . of many .. cloak like cylindrical 
lamels narrows towards the epiphyses the number of fifteen layers 
being 1 reduced to 4 or two layers. In. places of reduction of the cylindrical 
bones spongious bones are· formed1 the beams of which arch the marrow 
cavity of cylindrical bones. These beams follow traction directions and 
thus strength.en the thinned parst ot hones, substituting compact spon
gious bone-masses by light spongious. railing. The bone thus gains on 
firmmess, lightness and elasticity by loss 10f compact. 

The bone cavity enclosed a broken out medulla (marrow). Rests of 
this marrow are easily to be studied in individual parts of cavity which 
narrows proximally and distally forming saddle-like cascades of cavities 
widely com:tp.unica ting among then:i.selves. .. . . . .·· 

·Whole cylindrical and spongiOlis bones, including the cascade ca
vities were 1 built up by interesting architectonics. Regularly distances 
osteocytes form stripes and fans of Heverse's systems. Bone block la
mellae co·mmunicate not only through, the capillary systems of Haverse 
and Volkmann, but through channels of nutritive capillaries, which pe
netrate the walls of tube-like bones obliquely into nutritive.; arterials of 
the bone-marrow. 

The bone marrow contains large , epitheloid cells ( 20..-,40 p.) with 
a waxy dull cytoplasma, absorbing light.· lt is finely granulated, with 
pitch black; bullons, oval nucleus. Cells are rather densely spread, some 
in argentaffine gray. The intercellular network is argentaffine as welL 

These described large epitheloid cells in cylindrical bone cavities 
are mineraled smrie having on oval nucleus, some a kidney-like one. 
The largest cylindric bone cells ( 30 ,;U l have pitch black nuclei 3-5 .fh 
big. Small nuclei , use to be in a finely granulated perinuclear area~ 
. (Tabul. No. XIX. fig. B. (c. ) 21., (c.) 25., Tabul. No. XX. fig. B (d.) l.t 
Tabul. No. XXI. B.-( d.] 7., 8., . 9., 10.) 

11. A. (d.) Osseus substance of tentorium cerebelli represents the 
form(3r tissue brain covers whi~ch Ja.ter ossified. This described part di
vided ,the .. central and dorsal fossa. This dividing part consists of ·two 
flqt bonesand,a spongious bone amidst (diploe). Both form.erly displaced. 
lamellae get nearer towards the insertion of tentorium . cerebelli to os 
petr.osutn . and finally confluat in .. one. solid board. 

" . Microscopical its structures. is. similar as in previous: findings. , . . 
IL .A. (EL) Os$eus substance from clivus Blumenbachit of the scull 

and the outer part of the flat bone. Between both: of them is • spongious 
substance ·highly:;: vascularisa ted. 
~ · •.. ; .. . ·B1i'ain; :capillar.ies· and praecapillaries present an interesting finding 
when transiting from periost to the surface ·.of brain .gyres . . Large cells 
sup;pbrting vesset ·.walls· are situated outside· the leaving' spot of capilla
ries from precapillary :, beds;: They remember us ot:darge .. pericyte.~ 
which . normalis.E:Lthe ,·puls rhythm~ of: vessels .beside supporting them. 
There . ..is ·melanineh;pigment: in · .-many RES a ·nd endothelial· cells belonging 
to' ~cerebral ve_ssels. ·' ·· 

II. (C.) Ihave not been able to find · fibrocytes { an:;1important part of. 
mesoderm.l·curr,entry:. They ·foriil .onlyJn::pe:rivascular .tissues .. an ,adventi
tta~l~ ~not differentiated meshwork•of oat-.like, ye.llow cells._: · ; 
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It is impossible to ct·escribe and distinguish tissue cells and ;muscle 
cells from vessel walls, as their is no difference between them. 

An argentaffine network coating covers perivascular lymph. Spaces 
in sleeve-like forms, embracing the main arteriovenous beds and colla
terals emerging from these as well. ( Tabul. No. XXVIII. fig. C. (a.) 1., 2.) 

IL (C.) a. When studying macro-specimens No. IV. from skeleton 
muscles, bones, tendons and bursae mucosae I made many microrelief 
reprints. Objects thus obtained had been studied in oblique light micro
scopy techniques and I found note-worthy microscopical differences 
among tendons, periost and transversely striped skeleton muscles. 

By dividing single zones I gained reprints of various layers of these. 
After finishing with petrificated layers I gained fine undulated impres
sions of intermuscular septs, which looked like pictures ·of flaf fascia. 
( Tabul. XXVIII, fig. (a.) 1., 2., 3., 4.) 

, A further important finding includes fibrillar myxomatous ligaments, 
a main part of periarticular ligaments near bursae mucosae. Pieces of 
bursae mucosae walls have been obtained from microscopical petrified 
skeleton muscles, bones, tendons and formerly thin lig~ment. The sac 
wall is about 2 mm. thick arid brightly glistening. The inner surface of 
these cavities is finely granulated, granit gray. Brown stripes penetrate 
the whole sac wall, from the outer surface. Cavities are found in the 
size of acorns (formerly interpreted as such) and remember us of hazel· 
nuts on the breaking point. They are: systematically arranged between 
the bone and neighbouring skeieton muscles, which has been abrupted 
and that is how these cavities can be freely studied. Their dimensions: 
14 X 10 mm., 9 X 6 mm., 18 X 6 mm., 16 X 10 1nm., 20 X 10 mm. and 
10 X 6 mm. of length and depth. They offer us an ·interesting finding of 
mineral materials. Walls of bursae mucosae are composed of three kinds 
of crystals. The inner est part . is grayish brown, cleanable with chloro,. 
form and xylol in slaty-gray, having been an endothelial layer of these 
muco~s-forming sacs. Here it was from where the . crystallisation started, 
throughout till into neighbouring myxofibron1atous ligaments. The sac 
walls are soft and mucous, their substance forming gliding materials 
for articular and periarticl,llar spaces there, where stronger tractions 
and pressures could dammage. The mechanically . eJt:posed . soft articular 
parts of locomotion. These st:rl.lctures being rather fluid and gelly, are 
without a firm organisation. · 

All chemical substances ofthese sacs changed by metamorphosis in 
hard · unusual crystalled cell combinations. · · 
·~ ; ._: The sacs walls have rough by counted three layers of bright crystals. 
The first one are rhoinbohendrons, forming a structure of support. 

The ·second layer contains slender long scalenoheders beginning 
CJ,mong the ,crystals of the · first layer of support. · .. 

The second zone crystals are saw-like and stool-like. The periferal 
third zone is from atypical six sided rhomboheders, penetrating -'both 
previous layers and shows as calcit ·· polarisating might~islands ' char:; 
acteristics where /Crystals get bent. Mnsf rtum:erous bendirig deformities 
are . in·· ·:place, where crystal . pressures s·have~· been the .·· mightest ·and hef'e 
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is where· calcit gets characteristics polarisatione one. ( Tabul. No. XXIX. 
fig. C. (a.) 5., (a.) 7 a, 11, a-b. Tabul. No. XXX. (a.) 14.) 

When carefully studied we find gentle, web~like fibres in axes- of 
all three kinds of these crystals forming a net of guirlandes. And pitch 
black spots hang on this net, looking like chi.ldren toys (Tabul. No. XXIX. 
fig. C. (a. ) 9., (a.) 10., ·· (a.) 11., tabul. XXX. fig. C. (a.) 12., 13., (a.) 14., 
(a.) 15.) Fig. No. 4. 

These are pitch black nucleus rests, variously bent, fixed on fibro
myxomatous tissue remnants. The nuclei are different size because of 
their different bending in space. In oblique Hght microtechniques they 
have their own shadow and a cast one, doubly, contoured in polarisating 
calcit islands-like. The inner endothelial layer of bursae mucosae is flat 
and cubic, built up of fibroepitheloid cells with a graphite gray plasma 
and pitch black nuclei. This innerest part is argentaffine. 

II . (C. ) a. Transversely stripped skeleton muscles gave desired struc
tures in microrelief slides and I had to search long for transverse 
stripping till some single petrified muscle fibres on bone fragments could 
be found. Here. the fibres either attacheq, or produced a flat relief with 
t ransverse stripping when touching the bone. (Tabul. XXVIII. fig. G. 
(a.) 2., (a.) 3., (a. ) 4.) 

Skeleton muscles form three exactly different plastical groups en 
macroscopique specimens, as we sball see further op. 

As far as here I have been able to determine important tissues and 
cells of the first and third germinative leaf, obtaining ,thus a rich ma.~ 

terial to be studied. These cells are well conserved, having changed in 
space and time their biologic organic structures into ,.anorganic substan
ces. The eels are fine structures of a gentle beauty. Sometimes transpa
rent 'as glass in many shades ranging from yellow to orange red. Also 
the gray and dull colour, up to the pitch black has its original colour. 
Characteristical for former organic substances is luminosity of lymph 
and haemolymph, which witness the luminosity characteristics of sub
stances before 70.000 years. We shaH try to investigate this important 
effect in another communication. Lum.inosity of mineral substances J.n 
crossed Nickols states various transformations of calcit, which presents 
about 140 various. atypical crystal modifications in the studied material. 

I complete the paleohistological findings by adding a brief descrip
tion of macroobjects and their syntopic relations. 

Petrified brain No. I., macrofoto Tab. XXXI. with cerebellum and a 
part of neck spinal chord have a transverse diameter of 155 m., height 
from clivus Blumenbachii 95 mm., bitemporalis width 110 mm. The sole 
brain; well preserv.ed . has 140 inm. m,easur~p. fro,m polus frontalis to the 
attachement sulcus of previous tentorium cerebelli. Cerebellum measures 
(its length) 35 mm. above the convexity of vermis cerebelli.The protruding 
part of spinal .chord measures 10 mm. to the point of breaking. The left 
cer~bellum hemisphere ,measures 25 mm: frol1l th~ mouth of sinus petrosus 
superior. In the t,f.iangul/ar space between ·t~n;lporal-ocdpital brain.I ohes 
is at the transitory point · of left hemisphere convexity an ·irregular 
rhombic sinking, . directed towards· the brain base along the left part 
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f ramus) of the occipitaL bone. This r])ombic sinkipg briginated by frag
mentation of pneumatised .cells in the mastoid process of the left temporal 
bone. The breaking happened on the border line of sutura occipitomastoi
dea et sutura parietomastoidea lat. sin. Cell impressions are . easily trace
able in the abrupted left zygomatic process, where a horizontal semicir
cular channel of the vestibular organ is to be seen. Just underneath 

Fig. 4. Krystal dvojlomneho vapence 
s osovou krystalisacni mrizkou, 
ktera obsahuje rnyxofibromatosni 
bunky a jejich jadra. 
Crystal of double refracting calcit 
with a web-like fibres in axes 
containing rnyxofibromatous cells 
and nucleus guirlandes. 

is a broken trunk of the posterior cerebral artery and a plattened left 
sigmoideal sinus. The left temporoparietal part is covered by one third 
with rests of fossified vitreous lamina ossis temporalis et ossis parietalis. 
Remaining two thirds of this zone are .without a bony cover. The brain 
substance is yellow in these places, sometimes spoiled by corrosion, to 
that under the thin layer of coloured brain part a white, finely granu
lated substance appears, which spoils the smooth covering areas in 40 
by 50 mm. width. A plaster of Paris similar crumbling substance originated 
by metamorphosis of the gray brain substance. 

The yellow n1embranaceous brain covers are about 11/z mm. thick and 
preserved towards the upper sagittal sinus. Left styloid process appears 
to be a 9 mm. long bone rest under the fractured part of the left mastoid 
process. Facies cerebrals of the left temporal bone squama is covered 
with bone rests of lamina vitrea many apertures for branches of the left 
cerebral medial artery. 

The left temporal lobe and the region of the left lateral cerebral fissure 
are damaged in an area 73 mm. by 30 mm. by deep corrosions. Here the 
fossilifi,ed braip cortex changed in white_. plastery powder 6 mm deep and 

· also here the grey substance, of a lasture-like breaking. 
The same happened to the left olfactory tractus and left orbital 

gyrus. The left frontal inferior gyrus is devasted by one half, the left 
frontal medial gyrus by one third and the superior part of the gyrus 
frontal. super. is devasted up to ' gyrus centr. ant. sinister. 
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There are several white surface corrosions of the sinus sagittaJ.is 
sup., which is otherwise easily followable for 90 mm. 

Redbrown corrosion spoiled the gray brain matter as well as the 
white brain matter into the depth of 9 n1m. higher. Sinus sagittalis sup. is 
in area 5 mm. wide 3 mm. than the surrounding tissue-. The brain surfaces 
are as bright as the neighbouring parietal-occipital gyres ·of both brain 
hemispheres. 

We can roughly calculate with a little damaged left brain hemisphere, 
cerebellar hemisphere and the left part of spinal chord down to the 
lower olivar nucleus. But for a little corrosion of all three temporal 
lobes 55 X 50 mm. , which spoiled their gray 1natter, is the right brain, 
cerebellar and spinal hemisphere almost intact. There is a gap in the 
right lateral cerebral fissure 27 mm. wide, so that a red brown corrosion 
.may be studied 5 mm. wide and 10 mm. deep among the gyrus front. sup. 
dx. and gyrus central. ant. The rough part laminae vitree of the frontal 
bones forms a prominency above the superior sagittal sinus with Pacchioni 
granulations, full of blood capillary beds. The right mastoid process is 
again typically abrupted at the sutura occipito-mastoidea lat. dx. and 
sutura parieto-mastoidea dx., so that we can study the semicircular 
superior channel and the first cochlear winding. Tympanal antrum is 
widely open. 

Brain gyres of the frontal, parietal and temporal region are . plastic 
and the sulces are visible. Left olfactory tractus is absent. The right 
olfactory is spoiled by a white corrosion but for a 15 mm. rest of the 
right olfactory nerve tract, which lies between the orbital and rectus 
gyres. This preserved rest of the right olfactory tract from an oval, 
longitudinal prominency towards the optical chiasma. 

From the brain convexity No I. we get to the description of the brain 
base, 87 mm. long from the frontal pole to foramen occipita1e magnum, 
herefrom via the Varoli bridge to the begin of spinal chord are another 
55_ mm. 

From the right olfactory tract region we get from the anterior skull 
fossa to a staircase-like hollow, where the optic fascicles enter both sides 
immerging into the middle brain on both sides of the turkish .saddle 
after deccusation. · 

The right optic tract is 15 mm. long and 5 mm. wide. The left one 
is almost totally abrupted, measuring 5 ·mm. before the chiasma. · · 

The small wings of the left sphenoidal bone is broken off too~ . Jhe 
right small wing of the right sphenoidal . bone is preserved sphenosquarrious 
suture. The sphenoidal bone body is transversaly fractured, Both t~e big 
and small wing of the left sphenoidal bone are missing and the ahteHor 
clinoid process is abrupt but easily Tocalisable. The facies tempdra.lis· ·of 
the left sphenoid is broken off together with the temporal pole of the 
left brain. Hehe we see a funnel like hollow 13 mm. deep. On the 
proximal ceiling are rests of spongious 1bone from the orbital crist . . · 

Gentle spongious bone frame.:work forming the sphenoid body 
continues directly into basilar occipital body at the sphenoidoccipital 
suture. The important tubercle belongs to the .cortical layer of. the basilar 
bone and to the spongious diploe. The ·cortical bone is 3 mm. in strength 

146 



and yellow, the diploe is red brown, so that both parts can be easily 
distinguished. 

Both rami of the occipital basilar part diverge obliquely and shape 
a V-like former and side part of the big occipital, foramen from the 
pharyngeal tuberculum. The right branch. of the basilar part continues 
into. the occipital condyle, damaged by the abrupted articular facet. The 
fracture of the bony occipit. directly continues with the previously 
mentioned fracture of the left mastoid process. The mastoid · ·margin 
fenestrated after abruption of the upper semicircular channel and with 
the first cochlear winding opens above it. 

Cerebellar hemisferes descend roof-like symetrically on both sides 
and is not hidden under the occipital cerebral lobes. We are able to 
follow both occipital sinuses and a convex 15 mm. long part of the vena 
magna Galeni from the cerebellar tentorium. insertion, which divides 
the cerebellar tissue from the brain. Rests of spongious frame-work 
covers the surface a bright layer of cerebellar coverings (dura mater) 
can be seen where the cerebellar gyres and vermis rise. The transition 
to neck spinal chord is oblique. Many reddish brown errosions in places 
of big vessels demonstrate the beds of big spine-ponto-cerebellar arteries. 
There where the left posterior cerebral artery dives between the occipital 
lobes and between the insertions of the left cerebellar tentorium is 
abrupted the left cerebellar floccullus. Here is a crater 20 mm. deep with 
simultaneously missing left brachium pontis. In the same place of the 
right side is a flattened hole of the abrupted right spinal artery. 

On the transverse fracture of the neck spinal chord are corroded 
vessels with rusty contents. They immerge from the outer spinal covers 
into the white and gray matter of the neck spinal cord where both lower 
nuclei olivares are stated. 

The right cerebral hemisphere being narrower than the left one, we 
can easily observe an asymmetry not of the brain alone, but also of the 
little brain and spinal cord. We can accept the opinion that this marked 
difference arose when mineralisation of the white and gray brain matter 
took place inside the lateral · ventricles, where the brain · .is mostly 
devasted. 

Brain No. II. macrofoto Tab. XXXII. measures in medial line from the 
cerebellar tentorium insertion to the right cerebral frontal pole 230 mm. 
What was left over from the left,hemisphere measures .50 mm. from falx 
cerebri to the frontal middle gyrus on the biggest convexity. The deformed 
right hemisphere measures on the biggest convexity 60 mm., the rest of 
55 mm. ' to confluen,s sinuum is divided among cerebellar and spinal rests. 
The anterior brain , fossa counts . 55 mm. from the right frontal . pole to 
the deformed part of the right sphenoid body. Here remain 110 mm. tc 
the broken end of the spinal cord in medial line. 

Left cerebral and cerebellar hemisphere including the neck spinal 
cord are rather spoiled~ We can roughly determine the left central sulcus, 
which divides the defective frontal gyres from the spoiled temporal ones. 

Cerebral lobe tissue has been substituted for a sandy calcium sinter. 
The same has happened to cerebellar tissue and spinal cord, substituted 
in the posterior fossa for a granular sandy trapeze mass. The right brair, 

147 



hemisphere is less devasted. The right frontal pole is transversely deep 
fissured. The surface of the convexity, of the side parietal and temporal 
and occipital gyres is deeply corroded. The right cerebral hemisphere is 
substituted for a hard stony mass from the cerebellar tentorium insertion . 

. Near the localisation of the inferior temporal gyrus the middle brain 
fossa is covered by a brownish yellow bone 10 X 25 mm. and underneath 
this lamella we find a displaced fragment of the basillar part of the 
occipital bone. 

By the fracturing of the occipital bone body the topographic structure 
of the cranial base as well as of hrain ··had been spoiled. After the 
fracture the masses of middle brain, pontis Varoli, medullae oblongatae 
and.· spinalis were pushed as the vertical pressure directed them and 
were followed by left dislocation of already petrified fragm~?nts. 

From these findings we may deduce a total deformation of cerebrum} 
cE:rebellum, medullae spinalis et oblongatae after a previous petrifying 
period when new consolidation, rather complete, has followed. 

In places of white corrosions the grey brain matter has been trans
formed in a white dusty sand. All other parts of this macroobject are 
pigmented dark brown. Thin bone lamellae of the vitreous laminae are 
yellow changing into grey. 

The spinal macroobject with a petrified spinal chord No. Ill. (Tab. 
XXXIII) contains three whole vertebras, a half of the fourth and a quarter 
uf ,. the fifth one. ~·The fourth vertebra is displaced, but the fifth resumes 
its position. 

Vertebral bodies are heavily corroded and full of crooked trans
verse .and oblique corridors with fine rusty dust inside them. These are 
petrified rests of vessels, well demonstrable on the yellow part of the 
spinal column turned towards the body in vivo. There are morpho
logically changed and damaged transverse processes. Spinal vertebral 
processes are flattened and deformed . on the convex side, with their ends 
covering proximal parts of neighbouring vertebra. The convex side of 
this specimen is grayish brown and very corroded. 

This described spinal portion reminds us of lumbal vertebral badly 
deformed by corrosion. Single vertebral bodies had been petrified and 
united. There is a transverse fissura 2 mm. long on the cross fracture 
of petrified vertebrae, similar to a plattened ellipse ~ . On the other side 
of the fracture this fissure measures 10 mm. A thin·· wire sond can be 
pushed 10 mm. inside these fissures. 

The previous spinal tube (canalis spinalis) is filled up with a sandy 
yellow crumbling mass. When studied microscopically we gained a rich 
histological material of all kinds of ganglion cells, microglia, cligo and 
astrocytoglia. 

Macroobject No. IV. (macrofoto Tab. XXXIV.) : contains . petrified 
skeleton ·muscles with bone insertions plastically modelled even with 
fasciae and mucos.es sac. Characteristics of these bone fragments are 
those of spongious bones. The largest one acts as muscle carrier. Major 
part of this · bones is crumbled, so .. that a wide cone .gap appeared after 
descriptive audition and plasticaLmodel of bone rests and muscles we 
geL an upper past of bone diaphysis continuing in the ,epiphysis. The 
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upper apperture is 105 mm., the lower 90 mm. Afteri a:bruptibn of the 
bone wall the muscle masses bulged and fill 9/ 10 of the described object .. 
These wedge-shaped muscle masses measure on the upper area 50 mm. 
dia.gonally and in the lower area 30 mm. 

A visible plastical part of muscle hides behind the bone tapetum in. 
the width of 35 mm . . On the lower end of this bone tapetum muscles. 
measure 10 X 12 mm. This whole described part is melted to the outer 
surface of the main carrier bone No. 1. 

A deep gap divides the pyramidal muscle from the second muscle 
belly which forms the outer part of this muscle group. 

The second muscle body is 5 mm. wide near to the base of the
muscle pyramide No. 1. Muscle No. 2. is 73 mm. long and there where 
the pyramidal muscle hides behind the osseous tapetum his oval part 
measures 13 mm. 

Both muscles are parallel, being connected by a common tendon 
sheath, which dives between them and so divides them as an inter
muscular sept as well. This sheath we may characterise as a perimysium,. 
transitory to , the periost of the spongious epi and diaphysis. 

A characteristical picture 1nay be seen on the lower surface of 
No. IV object. 

The lower ends of both described muscles No. 1. and 2. form two 
semicircular plastical curvatures. The inner arched part relaxes in 
a halfsinusoid on the periost of the main carrier bone No. 1. The outer 
survature of the second muscle slowly desc~pds to the mineral tissue of 
peculiar microscopy characteristics. 

Surface of this place contains a fine framework of metamorphosed_ 
travertine of triangular shape. The inner side n1easures 70 mm., the upper· 
75 mm. and the base 55 mm., connecting both previous ones. Here we 
find cavities .forming a functional anatomical unit. These cavities are 
separated by thin septs from . former tissue. Their contents are about 
J erne. They are empty looking like a longitudinally parted hazel-nut 
or acorn, and that is what we had put them for at the first ·moment. 
The cavity walls are 2 mm. thick glisten and break the light rays with_ 
a crystal glitter when cleaned. The inner surface of these cavities is 
granulated, greyish yellow with brown stripes, which can be traced 
through the whole wall till to the outer surface. These cavities form 
a unit connected with No. 1 cgrrier bone. Farther interest has been 
devoted to the irregular trapeze, the arms of which measure 25 X 23 X 10· 
X 18 mm. It is . a diagonal fracture of No. 2 bone, functionally connected. 
with the first bone. No. 2. bone has its cortical layer trimmed by a 
brownish zone. The longer part is obliquely turned to bone No. 1. and, 
supports two transversely -broken :muscles, already previously described .. 
The side bone lmnella is corroded, the inner lamella concave and from_ 
here on starts a small piece of petrified tendon, of brownish. colour. This 
tissue membrane is infracted in -V- shape and its inner duplicature 
returns to the edge of obliquely fractured bone No. l. 

No. 2 bone is .cross-fractured, filled by a sandy, yellowish whitR 
powdered mass of bone spongiosis and marrow. The brownish trimming: 



{of the tissue membrane) continues in a notched line on the lower 
surface of the same bone and gets on to bone fragment No. 3. 

No. 3 bone hangs with its brownish trimming together with the 
cross-fractured hollow bone No. 2. It is a longitudinally broken long 
;bone. Its inner wall measures 6Q mm. of length, the lower wall 40 mm. 
and 10 mm. thick. Between both slices of compact bone is the bone cavity 
full of spongious frame-work and marrow. Both ends are 33 mm. wide. 

Colour of the inner lamella is brownish yellow in its whole course. 
The marrow colour after polishing is yellow, the outer lamella colour is 
yellow with orange. 

All three bones formed a sort of unity. I return to the description 
·Of two muscle bundles according to the unity of bones No. 1, 2, 3, and 
finish by describing a muscle bundle No. 3. 

On the , highest convexity of No. 1. bone is placed the third muscle 
bundle, plastically modelled in halfconvex surface. On cross-section it 
has ellipse-like contours 10 X 15 mm. and lies on the inner surface of 
1he pyramide muscle. From the surface inwards lies a diagonal incisure 
under which the muscle is convex once more. Fartner on the muscle 
fibres grow stronger. 20 mm. from the upper surface the muscle broadens, 
so that it measures 15 mm. from the border inscisure of the pyramid 
muscle, dives behind the mass of carrier bone No. 1., which is here about 
20 mm. wide . 

. A cavity 17 X 15 cross fractured and filled muscle fibres of No. 3. 
muscle between the bone and neighbouring petrified substance. The 
.cavity is freely open between No. 3. muscle and the epiphysis spongia. 

Underneath it and 25 mm. far off is one more cavity, similar to the 
f ive already described. The .sixth cavity has the following dimensions: 
13 X 10 X 5 mm. anteroposteriorly is the wall faded. The outer wall after 
llaving formed a sinus measures 13 mm. Rough outlines of this described 
··Complex may be followed on the upper surface of the specimen. In 
furrows, separating individual fields are meandering channels full of 
-.rusty powder. These are p·etrified vessels hidden in intermuscular septs 
which divided single . functional whales and to these bone fragment 
.No. 4 also belongs. _ 

The spongy bone No. 4. ,has a particular set in the described block. 
J t runs from the upper fractured area of the whole ;macroobject and 
-.reaches the lower surface of this same object by its lower fractured end. 
Jt is sabre-like curved as far· as we can follow. 

The bone area is abrupted in about 20 mm. from . the four cavities. 
From the upper surface of this described cavity run along its side walls 
-.ramificated channels, vessels full of -rusty powder. They wind along the 
-outer surface of this mentioned cavity and along the upper surface of 
this block they join as a rusty tissue sept the down part of the fraction
~rea, to the sabre-like bone No. 4. Many differently twisted vessel 
channels with rusty filling run in arches from the outer surface back 
1o the fractured tube bone No .. 3. 

This is the description of · topographical co'nnectioris of single . bone 
fragments, . skeleton muscles, tendons, ligaments and intermuscular septs 
.and oLsystems of little cavities; 
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This complete macroobject No. IV. of the static and dynamic bone 
block, of skeleton muscles, tendons and synovial mucous burses is from 
a physical point of view a synthesis of all locomotion group, which had 
been parts of an, important joint (of a thoracal limb) . Main carrier bones 
had been broken in upper parts of diaphysis there, where their muscles 
and fasciae were connected with mucous synovial sacs. 
· I was glad to complete the first part of the studied material by this 
brief communicatiou, which broadened our histologic knowledge and 
presented further possibilities in histologic investigation of microscopic 
petrified structures. 
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TABUL. No. VII. 

fig. 3. {d.) 

I. glia 1. 
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TABULAE 

Chlup podel z fosilikovane, sklovite prusvitne zakladni hmoty. 
Hair. of fossiled, glassy transpar ent hommogenous mass. [ex erro
sionibus tractus olfactor. cerebri No. I. ( Ganovce). 

Chlup objemnejsi predesleho na koncich zlomeny, rozdeleny na ctyri 
podelne pasy, na lomu tvofi podkovitou kresbu. 
This hair is broader than the above-mentioned one. The ends are 
braken off. On the hair fra cture we can distinguish four stripes in 
the form of light breaking circles, which remind us of horse-shoes 
[ex errosionibus tractus olfact. cerebri No. I.) . 

Chlup s miSkem (folliculus pili ) po delce zvlneny. 
Hair with a follicle, shaped bulb-likely (ex regione chiasmatis nn. 
optic. cerebri No. I.). 

Polyedr icke gangliove buiiky ( cca. 10 ,u) s ulomenymi neurity 
i dendrity. 
Small, polyedriques cells ( cca. 10 ,u) without neurites and dendrites 
[ex tract. olfact. cerebri No. I. ) Ganovce. 
Polyedricke gangliove buiiky (cca. 10 ,u) tvofi dendritickou plsf. 
Round, small cells and polyedriques cells ganglionares form mesh
work of dendrites (ex tract. olfactor. cerebri No. I.). 

Gangliove bunky ( 15-20 ,u } trojuhelnikovite s perinuklearnim dvo
reckem, nekdy i se dvema jadry. 
Ganglionares cells ( 15-20 ,u) sometimes triangular with clearer 
perinuclear area. Nuclei vesicle-like sometimes doubles (ex reg. gyror. 
temporal.) cerebr. No. I. 
Gangliove buiiky ( 15-20,u ) s tygroidni hmotou v cytoplasme. 
Ganglionares cells ( 15-20 ,u} with tygroid substance in cytoplasm 
[ex cor rosion. parietooccipital. cerebri). No. I. 
Gangliove buiiky 15-20 ,u polyeoriCke s tygroidni hmotou v cyto
plasme. 
Ganglionares cells [ 15-20 ,u) with tygroid substance in cytoplasm 
(ex errosion. gyr. centr. cerebri}. No. I. 
Gangliova buiika se dvema jadry, typu pyramidove (30 ,u}. 
Big cells, over 30 ,u, nuclei vesicle-like, the tygroid substance light 
breaking, sometimes pyramidal type (ex ponte Varoli cerebr. No. 
I-II. 
Gangliova buil.ka s granulovanou cytoplasmou se dvema jadry, typ 
pyramidovy ( 30 ,u). 
Big cells over 30 ,u, nuclei vesicle-like, the tygroid substance light 
breaking, pyrahidal type. (ex ponte Varoli cerebri No. I.) Ganovce. 
Skupina gangliovych bunek [ 30 p} s dendritickou a neuritickou 
texturou. 
Group of gariglionares cells (3D ,u) with neuro-dendritiques mesh
work (ex ponte Varoli) celebri No. I. 

Skupina gangliovych bunek ( 30 f-1.}, pol yedrickych, s texturou den
dritfi a neuritu. 
Group of - ganglionares cells [ 30 14) with neuro-dendritiques mesh
work (ex ponte Varoli) cerebri No. I. 

Neuroglialni plst s cetnymi gar:(glioyymi buiikami. 
Neuroglial mesh-work with fragments of ganglionare cells (native 
material of soinal cord No. III.) . 



fig. 3. (d.) 
I. glia 2. 

!!_~:_~~_j_ciJ 
I. glia 3. 

fig. 3.~J 
I. glia 4. 

fig.~ 

I. glia 5. 

fig. 3. (d.) 
I. glia 6. 

fig. 3. (d.) 

I. glia 7. 

fig. 3. (d.) 
I. glia 8. 

TABUL. No. VIII. 

fig.~~ 
L 1. 

fig. 4. (e.) 
I. 2. 

fig. 4. (e.) 
I. 3. 

fig. 4~ 
I. 4. 

fig. 4. (e.) 
I. 5. 

fig.~ 

I. 6. 

fig. 4. (e.) 
I. 7. 

TABUL. No. IX. 

Oligodendroglia po impregnaci AgN03. 

Oligodendroglia cells silver-impregnated (ex re g. gyr. temporo
parietal, cerebri No. II.}. 
Dendroglialni textura s . krevni kapilarou. 
Texture of dendroglia with fragments of capillary (ex spinal cord. 
No. Ill.). 

Oligodendroglia michy po impregnaci AgN03. 

Oligodendroglia silver-impregnated ( makroob. No. Ill.) . 

Inkluse gangliovych a glialnich hunek ve dvojlomnem kalcitu. 
Ganglionares and glials cells included in crystale-calcit with double 
refraction (ex cerebr. No. II.) . 

. Oligodendroglia z mozku c. II. 
Oligodendroglia from brain No. II. 
Oligodendroglia po impregnaci AgN03 z korose temporoparietalnich 
laloki't mozku No. II. 
Oligodendroglia cells silver-impregnated (ex corrosion. gyr . temporo 
parietale) of brain No. I I. 
Rosetovite seskupeni oligodendroglie impregn. AgN03 (z mozku No. I. 
gyr, central). 
Oligodendroglia cells accumulated rosette-like silver-impregnation 
(brain No. I). 

Nervova vlakna s myelinovymi obaly a s Ranvierovymi zarezy a kri 
zovitou strukturou svetelneho lomu. 
Neuraxon with myelin covers and Ranvier's incisures (ex spinal cord 
maeroob. No. :lll.). 
Nervove vlakno s myelinovou pochvou z michy ( natlvnl). 
Neuraxon covered with myelin (spinal cord makroobj. No. Ill.]. 

Gangliova buiika v kalcitu se dvema neurity. 
Ganglionare cell bidendrited (in crystal of calcit). 

Gangliova buiika se dvema neurity (impregn. AgN03 ). 

Ganglionare cell bidendrited (impregnated Ag N03 ] gyrus centr. 
cerebri No. I. 
Ulornky velkych gangliovych bunek s neurity i dendrity inkludovane 
v kalcitu. 
Fragments of large ganglionare cells, included in calcit (spinal cord 
No. Ill.). 

Velke gangliove buiiky s dendrity ( paralelni usporadani neuritii vtrne
lenych do silne kalcitove desticky). 
Large, polyedriques ganglionares cells with parallel arranged dendrits 
( gyr. parietalis et tract. olfact. cerebri No. I.). 

Velka pyrarnidova buiika se zdvojenym neuritem z gyr. central. cerebri 
No. I. (irnpregnovana AgN03 ). 

Large pyramide-like cell, bidendrited, silver-impregnated (ex gyr. 
central. cerebri No. I.). · 

fig:._;0._:.~_!.: Deskovita kpst z vejirovite polozenych lamel. 
11. oss. . The flat bon'e forming 'fan si• ('ex< clillus Bdumenbach-ii). 

fig. A. ~1__?...:.. Pficny zlom sroubovite usporadanych desek s kapilarou. 
11. ass. Transversal fracture of spinal arranged plates With central capilainy 

(bone No. 3. makroobj. No. IV.). 
fig. A. (a.) 3: 

II. ciss. 
Pricny ?~Qm sroubo.v.!t~,. yip.Vtych, .,desek ~ .centr-alni kap~Hiroti. 
Transversal fractu~e· · . · oi .bone .Jayers wtth central·cap1llay (bone of 
makroobj . No. 111.). 
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fig. A. (a.) 4. 
II. B. 

TABUL. No. X. 

fig. A. (a.) 5. 
II. oss. 

fig. A. (a.) 6. 
11. oss. 

fig. A. (a.) 7. 
II. oss. 

fig. A. (a.) 8. 
11. . oss. 

Paralelni usporadani arterial v deskovitych: kostech· s kapilarni sik
mou spojkou. 
Blood capillaries of the artery-venous system pararerly arranged in 
flat bones. 

Kostni buiiky po impregnaci AgN03 s mnohocetnymi jemnymi vy
bezky. 
Osteocyt's cells silver-impregnated (regio sellae turcicae) cerebr. 
No. I. 
Pricny zlom novetvorenou kapilarou vytvorenou ze dvou endothelii 
v ploche kosti. 
Transversal fracture of native capillay formed two endothelial cells 
(flat bone). 
Plocha kost z protismerne vrstvenych vejirfi. 
Bone tissue forms fans sometimes diversed. 

Pricny zlom novotvoreriou kapili:irou z velkych retikuloendothelii 
v deskovite kosti. 
Transversale fracture of neogenne capillary formed of large reticulo-
endothelial cells in flat bone. ·· 

fig. A. (a.) 9. lsolovana reticuloendothelialni bu:iika s hrubymi plasmatickymi vy-
II . . oss. bezky prisedla na kost. 

T ABUL~ No. XI. 

fig. B. (b.) _ 1 .. 
11. art er. ven. 

Reticuloendothelial single ciliated cell fixed on flat bone. 

Kapilarni endothel s · rasinkovym lemem, tvoricim na basis jemne 
zoubky. · 
Endothelial cells with brush-like odges forming on the basis teeth-
like p~ctures. ·· · 

fig. B. [b.) 2. Kapilarv s bunicnym obsahem uvnitr. 
11. arter. ven. Capillaries with cellulare contents [flat bone). 

fig. B. (b.) 3. Velke arterie helicinniho systemu, ktere pred rozvetvenim maji v ma-
Il. arter. ven. terske tepne sverac ( sfincter) . 

Larger arteries of helicin type with sfincter from circular cell-rings. 
fig. B. (b.) 4. Rovnobezne kapilarni anastomosy v ploch:Ych kostech. 

Capillaries anastomosis parallelly arranged on flat bones . . 

TABUL. No. XII. 

fig. B. (b.) 5. Arterie IL a Ill. typu helicinniho po spojeni dvou arterii tvori hado
vite vinuty spolecny kmen na prechodu z kosti do periostu. 
Larger second ahd third grade arteries resembling us of helicine 
between muscles; periost and bone (flat bone of skull cerebri No. 1.). 

fig. B. (b.) 6. Teleangiectatic aneurysma (va}{), ve kterem konci arter. helicina, 
h. arter. ven. 'z niz v dalsiin prfibehu vychazi kapilara. 

Artery ectatic blood.;.sac (aheurysma) longitudinally eliptical above 
bone surface, between muscles, tendons and bone. 

fig. B. (b.) 7. Kapilarni odstupy arterial z hlavniho kmene tepny desateho radu na 
II. arter. ven. rozhrani svalu, slach a kosti. __ 

Arterial rammification of the artery trunc xo betwe~:Jn . muscles~ ten-
-dons arid bones (makroobj. No. IV.). . . 

fig. B. (b.) 8. Systemy vakovitych vydutf ( aneurysmat) na sesti kapilarnich a nasto-
11. arter. ven~ mbsach.,.; · ' · · ' 

·: 'l'he blood .. reservoirs {aneurysma) - betwen six capillaries -anastomo
sies. 

fig; B .. (b.J 9; :'i Vidlicovite vetveni kolateralnich arterial v'.plochych kosfech lebecnlch. 
n, ader. ven. Forked capillaries in flat.: bones of: sk'ulh (tentorium cerebelli) :cerebri 

No. 11. ,c. 
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TABUL. No. XIII. 

fig. B. (b.) 10. 
II . arter. ven. 

fig. B. (b.) 11. 
IL art er. ven. 

fig. B. (b. )_1~. 

II. ar ter. ven. 

fig. B. ( b.) 13. 
IL ar t er. ven. 

TABUL. No. XIV. 

fig. B. (b.) 14. 
II. art er. ven . 

fig. B. (b.) 15. 
IL a r ter . . ven. 

fig. B. (b. ) 16. 
II. arter. ven. 

fig. B. (b.) 17. 
II. ar ter. ven. 

fig. B. (b.) 18. 
II. arter. ven. 

f ig. B. (b.) 19. 
II. arte r. ven. 

TABUL. No. XV. 

fig. B. (c.) 1. 
II. RE. 

fig. B. (c.) 2. 
II. RE. 

fig. B. (c.) 3. 
11. RE. 

fig. B. (c.) ' 4. 
11. RE. 

Systemy kapilar na prechodu .z epifyzy do diafyzy v houbovite kosti. 
Systems of capillaries between epi-diaphysis in spongious bone (mac
roobj. No. IV.). 
Arterie Haversova systemu v houbovitych kostech. 
Capillaries Ha verse's system in . _spongious bones. 

Sikmy prubeh Haversovych arterial. 
Oblique course of Haversian's capillaries in spongious bone. 

Odstup arterie Haversova systemu a spojeni se silnym kmenem arter. 
t ypu Volkmannova. Kraterovite usporadani · kostni hmoty v mistech 
zanoreni tepny do kostniho tramce. 
Haverse's and Volkmann's capillaries, crater's arrangement of bone 
for nourish channel (macroobj. No; IV.) . 

Zpetny odstup arteril uzaverovych systemu s velkymi endotheliemi 
V mistech kapilarniho vetveni. 
Blood capillaries returning against the blood-flow. Blood vessels are. 
mostly running in various directions. 

Velka endothelie ve stene odstup4j'ici arterioly (vpravo) . 
Large endothelial cell on the wall of a tractured _arterial. (on right) . 

Obloukovity prechod velkych cev z periostu do pfimeho kmene arter. 
typu Volkmannova. 
Circural transition of large arterioles from the periost to the capil
lary systems of Havers and Volkmann's type. 
Vakovite cylindricke aneurysma nad sfinkterein pred odstupem, ko-
lateralniGh kapilar. . · · 
Aneurysniatic sacs arterial, above the sphincter before the ramifica
tion of capillaries between Ihuscl~s, te.ridons and bone (macroobj ~ 
No. IV.) . . . 

Uzaverove endothelie na stenach odstupujicich kapilar. 
Closing endothelies oh the walls ramificated capillaries. 

Preslenovite vetveni odstuprijicich arterial z arterie a zpetne vinutr: 
helicinnich arterial. 
Ramificated arterioles helicines · running ·back from the mather artery. 
(microobj. No. IV. ). · 

Retikuloendothelialni bui'iky na . stene sinusu zanoreny kartackovitym 
lemem ku prvni rade osteocyti'I. · 
Reticuloendothelial cells brushes, immerging in bones .in the direct\.o.n 
of the first line of osteocyts (makroobj. No. IV.). · j 

Isolovana retikuloendothelie s rasinkami po ·. impreghaci · AgNO:> 
v kostni laniele. · 
Isolated reticuloendothelial cell with the t eeth-like brushes in the 
b·ane -lamella. ( Silver-impregna tioned) . 
Isolovana retikUloendothelie s hojnymi rasinkami se zanoruje ku prvni 
rade osteocytfi. · . ·. · 
lsola ted reticuloendothelial cell · iinmering towards the firs t ·line of 
osteqcyts. 
Retikuloendothelie s rasinkovym Jetnem tvorL jednovrstevnou stenu. 
k0stni kapUary. · ·· 
Ret iCuloendo-thelial-brushes cells, · on the basat •pa rt of a rterial's wall 
( ma:croooj. No. IV.). ' .:u . .. 
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_·fig. B. __ f_~: )~ 
II. RE. 

-fig; ~--_{__~-~ 
II. RE. 

fig. B. (c.) 7. 
- - - ---

11. RE. 

fig. B. (c.) 8. 
II. RE. 

'TABUL. No. XVI. 

fig. _B ._~l}___:_ 

11. RE. 

fig. B. (e.) 2. 

11. RE. 

Jig. B. (e.) 3. 
11. RE. 

Jig. B. _(e.~ 
11. RE. 

_fig. B: __ l~· 
11. RE. 

fig. B:_~ 
11. RE . 

'TABUL. No. XVII. 

fig. B. _ ( ~J2 
II. RE. 
a.) b.) 

fig, B. (c.) 8. 
II. RE. 

fig. ~:- _(~~ 
II. RE. 
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Isolovana retikuloendothelie s premenou rasinek v ostre vybezky 
osteoblastu, kterymi -se zanoruji ku prvni rade osteocytu. 
Isolated reticuloendothelial cell change of the brushes to bristled 
dendritical osteoblast. (mac;roobj. No. IV.). 
Kostni kapilara s rasinkovymi retikuloendotheliemh ze kterych po
chazi predchozi bunka. 
Bone capillary with the brush-like reticuloendothelial cell in which 
is the origin of the preceidlng cell. (macroobj. No. IV.). 
Reticuloendothelie s rasinkovym lemem obracenym ku osteocytu 
prvnfho radu (po impregnaci AgN03). 
Reticuloendothelial with brush-like cells turned towards osteocyt 
of first line (macroobj. No. IV.] . (silver-impregnated) . 
Argentaffinn'f retikuloendothelie s kartackovym lemem prijima a hro
madi v cytoplasme hrubozrnnou Fe. hmotu z hommogenni kostni hmoty 
a pretvar'f se zvolna v osteoblast. 
Brush edged reticuloend'othelial argentaffine cell accepts Fe from 
the homogenious bone substance and changes slowly in osteoblast. 
(makroobj. No. IV. ). 

Argentaff.inni plast retikuloendothelialni subperiostalni na tramci 
houbovite kosti ( po impregnaci Ag). Cast kosti, kde nen'f tato ar
gentaffinni mrizka, se neimpregnuje. 
Argentaffine cover reticuloendothelial subperiostal, on the spongious 
bone (silver-impregnated and black). Without the cover the bone is 
white and nonargentaffinne (macroobj. No. IV.). 
Velke retikuloendothelie na stenach kostnich nptritivnich arterial 
Large reticuloendothelial cells on the walls of · nutritive arteries 
(ma_cropbj. , No. IV..) . 
Deskriptivni prumet Haversova systemu s central. arteriolou a s ta
sinkami retikuloendothelii. 
Descriptive projection Haversian's arteriole. Retikuloendotheliale 
brush edged cells on ~he wall of arteriole (makroobj. No. IV.]. 
Dve velke retikuloendothelie s rasinkami v lakunach kostni tkane 
impregnovane Fe hrudkovitym pigmentem se pretvoruji v osteoblasty. 
Two reticuloendothelial cells with brushes in lacunes of bone sub
stance impregnated with Fe pigment changing in osteoblast. (macro
obj. No. IV.). 
Transversalni zlom tramcem houbovite kosti s pticnymi odlomy Ha-
verskych kanalku. · 
Haverse's system transversal fracturated with nutritives channels 
(macroobj. No. IV.-bone No. 4) . 

Povrchni rady osteocytu s jemnymi plasmatickymi vybezky. 
Dendritical · mesh-work of osteocyt's (macroobj. No. IV.). 

Argentafinni endotheloretikularnf bunka z plochy s malym jadrem 
odloupnuta z argentaffinniho plaste endostalniho. 
Reticuloendothelial cell, argentaffine-surface, small nucleus separa
ted from endostale argentaffinne wire-work (filter-like) a. (over
exponate), b. (underexp_onated). 
Argen,taJOnni . endothela,ret~kularni _bunka z p_lochy (podexponovano) . 
Reticulo€"ndothelial, argentaffirie ; celt direct ; view. · ( underexponated) . 

Velka retikuloendothelialni bunka intetkalarni casti lymfatickehc 
systemu ma funkci uzavero.ve chlophe tbulik;~ H~1tfbokova, macroobj. 
No. IV.). .. . . ::•_<·;,. 

. Large retii:::uloendpthelial cell fr.om intercalar pa,rf "of lymfatic system, 
fundionell;y v~bblfe-l~e ,f cel-l of Petrbok). : · ' . 



fig. B. [c.) 10. 
II. RE. 

fig. B. [c.) 11. 
II. RE. 

fig. B. [c.) 12. 
II. RE . 

TABUL. No. XVIII. 

fig. B. [c.) 14. 
II. RE. 

fig. B. (c.) 15. 
II. RE . 

fig. B. (c.) 16. 
II. RE. 

fig. B. (c.) 17. 
II. RE . 

:fig. B. (c.) 18. 
II. RE. 

TABUL. No. XIX. 

fig. B. (c. ) 19. 
II. RE. 

fig. B. (c.] 20. 
II. RE. 

:fig. B. [c.) 21. 
II. RE. 
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Konicka retikuloendothelie ( buiika Petrbokova) na odstupu krevnich 
kapilar v kapilary lymfaticke. 
Large and big pyramidal cell [ Petrbok's cell) between blood and 
lymphatic capillary systems. 

Svit cytoplasmy V dopadajicim svetle V buiice Petrbokove. 
Luminiscency of cytoplasma reticuloendothelial, valvule like Petrbok's 
cell (fotoexposition 3 minutes) in oblique light. 

Velka (makroendothelie) Petrbokova v kapilarnim lymfatickem oblou 
ku. V prochazejicim svetle je tmava, pohlcuje svetlo. 
Large, closed Petrbok's cell in arch of lymf capillary nonluminiS·· 
centing in transverse light ( macroobj. No. IV.). 

Argentaffinni, retikuloendotheWilni mrizka tvori samostatny valco · 
vity plast na tramci houbovite kosti. Velka retikuloendothelie na 
protilehlem kostenem valu ma knofllkovite prominujici jadro (po 
impregnaci AgN03 ) . 

Reticuloendothelial, argentaffine wire-works forms an cylindrical 
solitary cover. The big reticuloendothelial on the opposite side of 
the bone wall has a big button-like nucleus [silver-impregnation) 
(macroobj. No. IV.). 

Krevni splav v houbovite kosti s vyvojovymi radami bunek [RES) 
retikuloendothelialniho systemu obsahujicim Fe figment. Fibrinoreti
kularnf sit tvorf ve splavu odvodnou kapilaru. 
Blood sinuses and the haemoglobinogenic different types of reticulo
endothelial cells infiltrated Fe pigment in spongious bones (macro
obj. No. IV.). 

Po delce obnazeny krevni sinus s ruznymi vyvojovymi stadii retikulo
endothelocytu-haemoglobinogennich. 
The different genetio stadium of reticuloendothelial haemoglobino
genetic cells sinus along, (macroobj. No. IV-bone No. 1). 

Fibrinoretikularni kapilara, ve ktere dozravajl retikuloendothelie 
haemoglobinogenni a odkud se podobnymi kapilarami nasavaji do 
extramedularniho cirkulacniho systemu krevniho. 
Fibrinoreticulare capillary in which reticuloendothelial cells are ri
pening and from where they are exhausted into the extramedulare 
circulation system. (macroobj. No. IV.). 

Pohled do sinusu, ve kterem dozravaji erythroblasty opatrene vel 
kym puchyrovitym jadrem. 
Large, ripening erythroblast with ball-like nuclei in the blood sihus 
(macroobj. No. IV.-bone No. 1). 

Dva erythroblasty vypuzuji jadro do lymfatickych kapilar. 
Two erythroblasts expulsing nucleus into lymphatic capillary (macro
obj. No. IV.-bone No. 1). 

Hroznovite utvary dozravajicich erythroblastu v krevnim sinusu s ve 
likymi puchyrovitymi jadry. 
Grape-like ripihing erythroblasts in sinuses of blood (macroobj. No. 
IV.-bone No. :).). 

Vyvojova rada granulocytu z kostni drene cylinqricke kosti. 
Genetic line of macrogranulocytes from the marrow of cylindrical 
bone ( macroobj. No. IV .-.bone No. l) . 
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fig. B. (c.) 
II. RE. 

fig. B. [c. ) 
Il. RE. 

fig. B. (c.) 
II. RE. 

22. 

23. 

24. 

Isolovany erythroblast s velkym okrouhlym plasticky modelovanym 
jadrem je neprusvitny. 
Isolated erythroblast, with ball-like nucleus non transparent from 
blood sinuses marrow (macroobj. No. IV.-bone No. 1). 

Nahloucene endotheloretikularni buiiky z lymfaticke kapilary jsou 
argentaffinni. 
Accumulated endotheloreticulares cells of lymph capillare are, argen
taffinnes (macroobj. No. IV.-bone No. 1). 

Nahloucene endotheloretikularni buiiky z lymfaticke kapilary v sik
mem zastinu svitl ( exponov ano 3 minuty). 
Accumulated endotheloreticulares cells of lymph capillare luminis
cent in oblique light, microscopicale technique (macroobj. No. IV.
bone No. 1) . 

fig. B. {c.) 25. Vyzraly makrofag-granulocyt ze drene cylindricke kosti. 
II. RE. Ripe macro-granulocyt of the marrow of cylindrical bone (macroobj . 

TABUL. No. XX. 

fig . B. (d.) 1. 
II. 

fig. B. (d.) 2. 
II. 

fig. B. [d. ) 3. 

II. 

fig. B. {d. ) 4 . 

I I. 

fig. B. {d. ) 5. 
II. 

TABUL. No. XXI. 

fig. B. (d.) 6. 
11. 

fig. B. {d.) 7. 
II. 

fig. B. (d. ) 8. 
11. 

fig. B. [d.) 9. 
11. 

fig. B. r d. J 10. --- ---
11. 
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No. IV.-bone No. 3) . 

Lymfaticka kapilara s interkalarni [vsunutou) casU prehrazenou 
mokroendothelii Petrbokovou. 
Lymphatic capillary intercalare part divided by large macroendo
thelial Petrbok's cell. 

Stejny usek kapilary svftf v napadajicim sikmem svetelnem zastinu. 
Luminiscented lympha in oblique light, histological microtechnique 
{macroobj. No. IV.-bone No. 1). 

Systemy lymfatickych vacku spojenych prusvitnymi lymfatickymi 
kapilarami s neprusvitnou kapilarou a krevnim vakem v dol. casti 
obrazu. 
Lymphatic and blood sacs united with capillaries of blood system 
(black) and lymphatic system [white) (macroobj. No. IV. ). 

Vakovite lymfaticke kostni dutiny voskove matne pri svetle procha
ze jicim. 
Lymphatic sacs in transversale light are wax-like. 

Tytez lymfaticke vaky pfi svetle sikmeho zastinu sviti. 
Lymphatic sacs in oblique light luminiscent {macroobj. No. 1V.
bone No. 1). 

Svitici interkalarni (vsunuta) cast lymfaticke kapilary a V ni cerna. 
lalocnata hmota jadra uzaverove makroendothelie Petrbokovy. 
Luminiscenting lymphatic mass shows lobeted nucleus of Petrbok's 
macroendothelial cell. 

Vetveni lymfaticke cevy s voskove matnym vzhledem. 
Ramificated lymphatic capillary (wax-like view) . 

Sviticf cytoplasma retikuloendothelii lymfatickych cev. 
Luminiscenting cytoplasma of reticuloendothelial lymphaticales cells 
in oblique light, michoscopicale technique. 

Vetveni lymfatickei cevy lymphoepitheloidnimi buiikami. 
Ramificated lymphatic capillary wax-like view with lymphoepitheloid 
cells {macroobj . No. IV.-bone No. 1). 

Olomek dfene kostni s ruznyini vyvojovymi stadii macrogranulocytu 
a bunek rady lipofagu. 
Fragment of bone marrow with different genetical stadiums of gra
nulocytes (karyokinesis middle part of picture) . 



fig. B. (d.) 11. Lymfaticke vaky podobne sfpkum se sbernymi vlnovite zprohybanymi 
II. kapilara'lni. 

Lymphatic sacs similar to the fruit of the dog-rose with undulated 
lymphatic fissures (macroobj. No. IV.-bone No. 1). 

TABUL. No . XXII. 

fig. B. (d.) 
I I. 

fig. B. (d.) 
I I. 

12. 

13. 

Pohled shora na vlnovite zprohybane lymfaticke sterbiny, ktere se 
zanorujf do hloubky a navzajem tvofi huste svazky jemnych sterbin. 
Uudulated lymphatic capillary going into depth and forming together 
thick fascicles of fissures. (View from abov.) 
Soubor jemnych sterbin V zakladnf kostnf hmote, tvoff stetcovite 
utvary vlozene mezi konce krevnfch kapilar a zacatek lymfatickych 
cev. 
Fascicles of fines fissures in bone substance form penicillious-like 
microobjects situated between the ends of blood capillaries and be
ginning of lymphatic vessels (macroobject No. IV.-bone No. 3). 

fig. B. (d.) 14. Dve · paralelnf kapilary koncf v systemech lymfatickych stetcovitych 

fig. B. 

II. fissur. Mezi obema je distinktnf hranice. Leva ceva patrf krevnimu 
kapilarnfmu useku a prava ceva je vsunuta cast lymfatickeho fil
tracniho useku. 

(d.) 15. 

Two parallel capillaries (blood and lymph) end in lymphatical pen
nicillious-like fissures of haemolymph and of lymph, where haemo-
lymph changes to lymph. 

II. a, b. 
Prfcny zlom prstencovitym kostnfm plastem filtracnfho systemu plas
ma-haemolymfa-lymfa. Krevnf kapilary v sikmem zastinu nesvlti 
(horenf cast kosteneho prstence obsalm3e dve arterioly), kdezto 
zkondensovana haemolymfa1 uprostred lymfaticke cevy jasne svftl 
i s odstupujicfmi lymfatickymi cevami dole vlevo. 

fig. B. (d.) 

II b, a 
15. Transversale fracture of lymphatic filtration's microsystem, where 

upper blood capillaries are untransparent and black, haemolymph 
luminiscent rose transformes into lymph (white luminiscent). 

TABUL. No. XXIII. 

fig. B. (d.) 16. 
II. 

fig . B. (d.) 17. 
I I. 

fig. B. (d.) 18. 
I I. 

fig. B. [d.) 19. 
I I. 

TABUL. No. XXIV. 

fig. B. (d.) 20. 
II. a. 

3* 

Vetvenf lymfatickych cev uzsi vpravo ma velkou. Petrbokovu buiiku 
V interkalarnf lymfaticke GaSti. 
Ramificated lymphatic vessels with macroendotheliale cell of Petr
bok intercalare part's of lymphatic capillaries. 

Voskove matna lymfa v cevach pri sikmem zastinu svftL 
The same ramifica.ted lymphatic vessels in oblique light luminiscente. 
Nuclei of endothelia, and of lymphoepithelia are pitch-black. · 

Vetveni lymfatickych cev V houbovite kosti (v prochazejlcim svetle). 
Large ramificated lymphatic vessels in spongious bone in transver
sal light are black. 

Tytez lymfaticke cevy svlti v sikmem osvetlenL Jadra endothelial
nich presorickych bunek Petrbokovych jsou lalocnata, smolne cerna. 
The same big ramificated lymphatic vessels in spongious bone in 
oblique light ( luminiscentes) . Nuclei of endothelial pressures Petr
book's cells are lobet and pitch-black. 

Na kmeni arterie je pupenovity matny vacek, do nehoz se zanoruji 
krevni kapilarnf systemy. Ve vacku se osmosou tvorf ha.emolymfa 
a lymfatickymi kapilarami se odvadf do lymfatickeho systemu. 
a) On the arterial wall lymphatic sacs containing haemolympha 

from blood capillaries filtred to lymphatic capillaries (in trans
versal light forms Rontgen-like negative). 
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fig. B._l dJ~· 
II. b. 

fig. B. (d.) 22. 
II. a. 

fig. B. (d.) 23. 
II. b. 

fig. B. (d.) 24. 
II. a. 

fig. B. (d.) 25. 
II. b. 

TABUL. No. XXV. 

fig. B. [d.) 26. 
11. a. 

fig. B. [d.) 27. 

II. b. 

fig. B. (d.) 28. 

II. a. 

fig. B. (d.) 29. 

u. b. 

TABUL. No. XXVI. 

fig. B. (d.) 30. 
II. a. 

fig. B. (d.) 31. 

II. b. 
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Haemolymfaticky vacek naplneny svftfci haemolymfou (v sikvem zil
stinu). 
b J On the arterial wall there is a lymphatic microfiltration sac, whe

re lymph is separated from blood to lymphatic capillaries (in 
oblique light luminiscent Rongen-like positive). 

Haemolymfaticka ceva po odstupu z filtracnfho vacku naplnena vos
kove matnou lymfou. 
a) After separating ·from lymphatic sac is the lymphatic vessel 
waxy-dull (rontgen-like negativ). 

Po odstupu z lymfatickeho vacku je naplnena svltfci haemolymfou. 
b) The same ramificated lymphatic vessel luminiscente in oblique 

light [Rontgen-like pnsitiv). 

Anastomosy mezi lymfatickymi vacky (v prochazejfcfm svetle). 
Anastomosies between lymphatical sacs in transversal light (Rontgen
like negativ). 

tytez systemy lymfatickych va'ku s anastomosami svlti pri sikmem 
osvetlenL 
b) systems of lymphatical sacs and anastomosis in oblique light 

(luminiscentes Rontgen-like positive). 

Haemolymfaticky vacek z houbovite kosti (v prusvitu voskove matny,. 
opaleskuje). :A.rterioly se vetvi ve vacku a osmosou se zde tvori 
rtlZne koncentrovana ha\emolymfa (ruzov·a), az lymfa bile V zastinu 
svftfcL 
Haemolymphaticale sac with blood capillaries and with lymph ca
pillaries in spongious bone [transversale light, preduces Rontgen
like negative'J': 

Haemolymfatick'Y' vacek s krevn1mi a lymfatickymi kapilarami v sik
mem zastinu bfle svftL Tmava jadra makroendothelil Petrbokovych 
[ pressorickych). 

Luminiscency of haemolymphatic sac (Rontgen-like positive picture). 
The large nuclei of Petrbok's pressure cells are pitch-black, nuclei 
lymphoepitheliale cells are vvax pitch-black (macroobj. No. IV.
bone No. 1). 

Silna privodni orteriola vustujici do haemolymfatickeho vacku. VelkA 
pressoricka buiika uzavira usti arterioly ( pfi prochazejicfm svetle). 
The large blood arteria is situated above on the left side of lymphatic 
sac. At end of blood arteria flowing into the lymphatic sac are makro
endothelia called Petrbok's closing cells. 

Svitfci lymfa v lymfa tickych -cevach s temnymi lalocnatymi jadry 
makroendothelil Petrbokovych. 
Luminiscenting lymph in lymphatic sac and lymphatic capillaries with 
large lobet nuclei of macroendotheliale- Petrbok's cells. 

Haemolymfaticky vacek z houbovite kosti. Arterioly se vetvi uvnitr 
a transudaci se zde tvori .ruzne ko,ncentrovana haemolymfa. (v pro
chazejicfm svetle - tmava). 
Hoemolyphatic sac of spongi.ous bone. After transudation of the hae
molymph to lymph the concentrated lymph flows to lymph vessels 
(transversal light make Rontgen-like, negative picture). 

Halemolymfaticky vacek V sikmew zastinu svftL 
Intensive lightening haemolymphatical sac gives in oblique light a 
Rontgen-like positive picture (macroobject No. IV,-bone No. 1). 



fig. B. (d.) 
II. a . 

fig. B. (d.) 
11. b. 

fig. B. (d.) 
11. a. 

fig. B. (d.) 
II. b. 

32. 

33. 

34. 

35. 

Odlomena lymfaticka ceva s makroendotheliemi v prochazejicim 
svetle je voskove matna. 
Fracutred lymphatical vessel with macroendothelial cells in trans
versal light (rontgen-like negative picture). 

Odlomena lymfaticka kapilara s makroendotheliemi V sikmem za
stinu svlti. 
Fracturated lymphatic vessel with macroendothelial cells in ob
lique light make rontgen-positive picture. 

Lymfaticky vak v prochazejicim svetle s lalocnatym jadrem Petrbo
kovy makroendothelie (voskove temny). 
Large lymphatical sac in transversal light with lobet nucleus of 
macroendothelial' cell-Petrbok's (Rontgen-like negative picture). 

Lymfaticky vak v sikmem zastinu uvnitr sviti mene a na zevni CAsti 
intensivne. Lalocnate jadro makroendothelie je podoby karyokine
tickeho vretenka se svetlejsfmi a tmavsimi stiny pentlic. 
Intensive-luminiscency in haemolymphatical sac. Large lobeted nuclei 
of macroendothelial cell. Karyokinesis-like figure of Petrbok's large 
cell [rontgen-like positive picture macroobj. No. IV.-bone No. 1). 

TABUL. No. XXVII. 

fig. B. [d.) 36. Odlomena cast lymfa tickeho vacku V sikmem zastinu bile svltl. 
11. Fractured part of lymphatic sac in oblique light [rontgen-like po

sitive picture). 

fig. B. [d.) 37. Cast vyvodniho lymfatickeho systemu s makroendothelii Petrboko· 
n. vou, ktera ma tmave lalocncrte jadro s naznacenou karyokinesou. 

fig. B. (d.) 38. 
II. 

fig. B. (d.) 39. 
I I. 

fig. B. [ d.) 40. 
11. 

fig . B. (d.) 41. 

II. 

fig. B. (d.) 42. 
11. 

V sikmem zastinu lymfa sviti a jadra lymfoepithelii jsou tmave ~eda 
a :J?Ohlcuji svetlo. 
Luminiscency of lymphatic sac with large, lobed Petrbok's ma'cro
endothelial cell (nuclear karyokinesis). 

Lymfaticka ceva se svitici lymfou a tmavymi lalocnatymi jadry v ~ik· 
mem zastinu. 
Luminiscency of lymphatic vessels with lobet giant endothelial cells
nuclei (in oblique light, Rontgen-like positive picture, macroobj. No. 
IV.-bone No. 1). 

Lymfatic-ka ceva v prochazejicim svetle je voskove matna petrifiko
vanou lymfou. 
Lymphatic vessel in transverse light (Rontgen-like negative-picture) , 
shaded in the middle part by superposed calcit lamella. 

Lymfaticka ceva v 5ikmem zastinu sviti. Ceva je napric zastinena 
lamelami kalcitu, ktery je pro sikme svetlo neprostupny a pohlcuje 
svit petrifikovane lymfy. 
Luminscency of petrificated lymph-vessel cemented in calcit lamella 
unpenetrable for oblique light [macroobj. No. IV.-bone No. 1). 

Lalocnate jadro makroendothelie, Petrbokovy, ktera ma presorickou 
funkci chlopne a reguluje smer toku lymfy v rozvetvujicich se kapi
larnich obloucich interkalarniho systemu. 
Large lobet macronucleus in walvule-like and pressorique Petrbok's 
cell . . . above cross-road of intercalare capillaries, of lymphatic 
system (macroobj. No. IV.-bone No 1). 

lntensivni svit [v sikmem zastinu) cytoplasmy makroendothelie Petr
bokovy ve stadiu dvou separovanych jader po ukoncene karyokinesi 
Intensive luminiscency of the pressorique, valve-like, Petrbok's cells. 
Stadium after karyokinesis-two separated nuclei and cells [macro
obj. No. IV.-bone No. 1). 
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TABUL. No. XXVIII. 

fig. C. (a.) 1. 
I I. 

fig. c. (a.} 2. 
II. 

fig. C. (a.) 3. 
II. 

fig. C. (a.) 4. 
II. 

TABUL. No. XXIX. 

fig . c. (a.) 5. 
I I. 

fig. C. (a.) 6. 
II. 

fig. C. (a.) 7. 
I I. 

fig. c. (a.] 8. 
I I. 

fig. c. (a.) 9. 
11. 

fig. c. (a.) 10. 
II. 

fig. C. (a.) 11. 
11. a. b. 
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Mikroskopicka plst z fibrocytu a leiomyocitu, ktere tvorf perivasku
Iarni cast sten velkych tepen. 
Mesh-work composed from leiomyocyts, fibrocyts in the wall of big 
artery (macroobj. No. IV.-muscles). 

Pricne pruhovane kosternf svalstvo s fibrocyty intersticia. Podeln~ 
a pffcne pruhovanf patrf obema bunecnym slozkam. 
Microscopitale structure of striped skeleton muscles and fibrocyts. 
Longitudinal and transversal stripping belongs to fibrocyts as well 
as to skeleton muscles. 

Isolovane a petrifikovane vlakno kosterniho prfcne pruhovaneho 
svalu. Na obvode svaloveho vJakna jsou prilozeny stfhle vretenite 
fibrocyty s jadry. Uvnitr svaloveho vlakna jsou jadra svalove buiiky. 
Isolated stripped fibre of skeleton muscle (macroobj. No. IV.-bone 
No. 1., muscle No. 3) . 

Desticka petrifikovanych svalovych vlaken s vidlicnate vetvenou 
arteriolou (helicin. typu) na prechodu z periostu (okostice) do svalu. 
Isotropnf a anisotropnf hmota svalu je zachovana. Podelne kontrak· 
tilnf fibrily jsou dobre patrny i s temnymi jadry svalovych vlaken. 
Skeleton muscles transversally stripped with helicin. arter. between 
tendon, muscles a(nd fascias. Nuclei of muscles fibrills are obscure 
black and contractil fibres are longitudinally stripped (macroobj. No. 
!V., muscles No. 3). 

Krystaly kalcitu s inkludovanymi buiikami. Dvojlom . svetla v krysta
lickych obloucfch. 
Cells coming from bursae mucosae cemented in calcit crystals. Light 
polarisation in calcit-crystals deformitations (macroobj . No IV.
bursa mucosa No. 1]. 

Inkluse bunek bursae mucosae v krystalech kalcitu. 
Cells from wall of bursa•e mucosae cemented in calcit-crystals (ma
croobj. No. IV.-bursa mucosa No. 1} . 

Prelomeny krystal dvojlomeho kalcitu. 
Double light refracting (island-like) calcit crystal (fracturated) 
(macroobject. No. IV.-bursa mucosa No. 1]. 

Ohybove deformace pynakoidu a rhomboedru ve druhe nosne vrstve 
kalcitovych krystalu, tvorfcfch stE\ny mukosnfch vacku kolem kloubu. 
Deformations of calcit crystal's from the wall of bursae mucosae 
periarticularies (macroobj. No. IV.-bursa mucosa No. 1]. 

Rady bunek upevnenych na centralni krystalicke mrizce, ktera 
vznikla ze zbytku myxofibromatosnfho vaziva. 
Cell stripes fixed in wire-work of myxofibroma to us ligaments ce
mented in calcit (macroobj. No. IV.-burs. mucos. No. 1]. 

Tmavy okraj vnitrni plochy bursae mucosae s hojnymi vrstvami smo
love cernych neprusvitnych jader myxofibromatosnfch endotheliL 
Black interior (of bursae mucrosae) with copious layers of en
dothelial cells. 

Inkluse krfdlovitych polymorfnfch myxofibromatosnich bunek v krys
talech kalcitu. 
Polymorphocellulars myxofibrocyts cemented in crystals of the wall 
bursae mucosae (macroobj . No. IV.-burs. mucos. No. 1). 



TABUL. No. XXX. 

fig. c. (a.) 12. 
II. 

fig. c. (a.} 13. 
11. 

fig. c. (a.) 14. 
II. 

fig. c. (a.) 15. 

TABUL. No. XXXI. 

Makroobjekt I. 

T ABUL. No. XXXII. 

Makroobjekt 11. 

Mnohocetne kridlovite ,: polymorfni bunky a jadra myxofibromatos
niho vaziva z mukosnich vacku (burs. mucos) v prismatech a des
kach dvojlomneho kalcitu. 
Winged myxofibromatous. cells cemented in iceland-like double re
fracting calcit [bursae mucosae-macroobj. No. IV.). 

Deska dvojlomneho kalcitu s inklusemi kridlov. myxofibromatosnich 
bunek tvoricich guirlandovite zavesy v osach krystalisacnich mrizek. 
Winged myxofibromatous cells cemented in lamelle of calcit form 
guirlande-like figures. 

Hojne bunicne inkluse v zavesech na centralni krystalisacni mrizce, 
jako na pavucinach pfichycene. 
Winged myxofibromatous cells fixed on wire-work similar to that of 
spider's work. 

Pavucinovita krystalisacni . mrizka se zbytky bunek a jader myxo· 
fibrosniho vae:iva ve dvojlomnem kalcitu. 
Shadows of myxofibromatous cells and nuclei in double refracting 
layers of iceland-like calcit (macroobj. No. IV.-burs. mucos. No. 1). 

Petrifikovany mozek velikeho savce. Pohled shora. Foto J. Petrbok 

Petrifikovany mozek velikeho savce. Pohled zdola. Foto J. Petrbok. 

TABUL. No. XXXIII. 

Makroobjekt IlL Petrifikovam1 pater s miSnim obsahem shora a zdola. Foto A. Pilllt. 

TABUL. No. XXXIV. 

Makroobjekt IV. Petrifikovane kosterni svaly s upony na kost a otevrene dutiny mu
kosnich vacku ( Burs. mucosae). Foto A. Pilat. 
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