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Prvni sdéleni.

Priznivé zachovéani fosilnich zbytki obratlovcid, predevsim savcil
[Mammalia), které by umoZiiovalo podrobné mikroskopické vySetfeni
jejich histologické stavby, nédleZi v historii paleontologického vyzkumu
nasich zemi k nejvétSim vzdcnostem. Proto bylo do jisté miry neCekanym
pfekvapenim, kdyZ v né&kolika bliZe systematicky neurcitelnych fosili-
sovanych zbytcich mékkych télesnych ¢4asti pleistocennich savcii (kos-
terni svalstvo, periartikuldrni vazivo, dpony Slach na kosti, ¢ast patere
s michou a dva saviéi mozky velkych druhifi) se podafrilo bezpecné zjistit
zachované histologické struktury. Jejich podrobnému paleohistologic-
kému vySetfeni je vénovéna tato préce.

Autor povaZuje za svou milou povinnost podékovati zde svému dlou-
holetému pfiteli Jaroslavu Petrbokovi za poskytnuti tohoto
nejvysSe zajimavého studijniho materialu.

NiZe popisované paleohistologické objekty pochézeji vesmés ze zné-
meého ndlezist8 v pleistocennich travertinech riss-wiirmského stari, od-
krytych v lomu ,Hradok" u obce Géanovce bliZze Popradu v Liptovské
kotliné na Slovensku.

Bohaté osteologické, malakozoické a paleobotanické nédlezy, zde uci-
néné, byly jiZ dfive zhodnoceny (Franzé R, Kiss P.,, T. Kormads,
M. Staub, A. Scherffel, F. Pax)].

Materidl zde popisovany byl zachrédnén sbéry J. Petrboka v lé-
tech 1923—1925.

Teplomilnd malakofauna [Helicogena pomatia L., Fruticola strigella
Draparnaud, Tachea vindobonensis Férussac, Eulota fruticum Miiller,
Carychium speciosum, Limnaeus palustris Miiller), kterou ziskal Petr-
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bok z rfiznych vrstev po odlomu tvrdych travertini, mu byla uréovacim
znakem riss-wiirmského interglaciélu.

Dal8i nédlezy mozku (Rhinoceros), karapax Emys orbicularis L., od-
litek nosni pfepdZky a petrifikované konchy [Equus sp.), ztraceny ulo-
mek dolni Celisti se Ctyfmi stolitkami [Rhinoceros), dva mnou vySetio-
vané mozky nezndmych savclii a mozek Hominis neanderthalensis pat¥i
mezi tyto vzdcné objekty.

Flora téchto travertinovych vrstev je charakterisovand vyskytem
druhii: Picea excelsa L., Pinus silvestris L., Corylus avellana L., Betula
spec., Quercus pedunculata L., Carpinus betulus L., Salix caprea L., Salix
cinerea L., kterou zpracoval F. Némejc.

Roku 1953 popsali v kolektivni studii M. D. Eman. V1¢ek mozek
Hominis neanderthalensis i s ostatnim osteologickym Petrbokovym ma-
teridlem ve Slovenské archeologii (Akddemia vied, Bratislava]).

Uvedené préace se zabyvaly stratigrafickym a makroskopickym zhod-
nocenim nélezi. Nikdo se nepokusil o mikroskopicky vyzkum v piedpo-
kladu, Ze tvrdy travertin neni vhodny pro histologickd vySetieni.

Po zevrubném zjist&ni studovanych materidld jsem si rozdélil mikro-
skopické zpracovéni z hledisté embryogenetického na derivaty:

I. prvniho zdrodetného listu (neuroektoderm) — mozkomidni
tkan s nahodilym nélezem petrifikovanych chlupii),

II. a tfetih o zarodecného listu (mesoderm]), kostni typy, kosterni
svaly, Slachy, hlenotvorné vacky (bursae mucosae), systém arterio-
venosni, systém lymfaticky, systém retikuloendothelidlni krevni
— systém retikuloendothelidlni lymfaticky, zdrodecné buiiky Fady
erythropoetické (haemoglobinogenni), zdrode¢né fady bunék lymfa-
tickych (enzymogenni).

Systém petrifikované krevni plasmy a haemolymfy. Pfeménu haemo-
lymfy v lymfu se zvlastni svételnou vlastnosti p¥i Sikmém osvétleni
mikropreparét seshora.

Nové mikroobjekty jsou: filtraéni zalizeni haemolymfy s filtraénimi
Stétcovitymi Stérbinami, filtrace a koncentrace haemolymfy a lymfy
v lymfatickych vaccich. Rozdéleni filtrdtu v kapilarach pfes makroendo-
thelie vsunutych lymfatickych kapildr s vyraznou infiltraci jejich cyto-
plasmy, kterd v Sikmém osvétleni v buiikdch sviti. Argentaffinni systé-
my retikuloendothelidlni haemoglobinogenni a argentaffinni systémy re-
tikuloendothelidlni lymfogenni.

Nativni mikroobjekty davaly nejlepsi pozorovaci vysledky. Dobarvo-
vani histochemickymi barvivy (eosin, methyl. mod¥ Giemsa, Cinskd tu$
a impregnace dusic. stfibrnatym) dalo dobré zkuSenosti. U riznych mikro-
objektli jsem pouZival projasiiovacich medii podle povahy preparati zcela
rfiznych, abych jimi neporusil jejich pfirozenou brilanci (ol. cedri, ol.
Origani, ol. terebinthinae) a pres xylen jsem montoval do rizn& hustého
kanadského balsdmu.

Tkéiiové systémy (cévy) i jednotlivé bunécéné dtvary (krvinky) se
promd&nily ve sklovit® kf¥ehké priisvitné ttvary s t¥irozmérnou plasticitou
a mikroreliéfovou tvarnosti kostnich bunék, (Fasinek), neuriti a den-
driti.
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Prirozend barva t&chto mikroskopickych, petrifikovanych utvari
vznikla z biogenetickych prvki, kterymi byla Zivd hmota prosycena (C,
Fe, P, Mn, Mg, S a vedle stopovych prvki to byly i hojné plyny).

Podle prevladdajici barvy je moZno rozezndvati dvé zdkladni vedouci
barevné sloZky. Zlutéd a jeji odstiny patfi krevnimu systému obsahujicimu
Fe dychaci pigment, vdzany na vSechny fysikdlné chemicky zménéné
derivaty haemoglobinu. Barva voskové 3Sedd, svétlo pohlcujici se vSemi
odstiny ¢inské tuSe, ozokeritu aZ asfaltu je vedouci barvou riiznych de-
rivath fosforu v buiikéch i jadrech (¥ady enzymogenni) lymfopoetického
systému, v€etné lymfy a epiteloidnich bunék vzhledu lipofagii. Dalsi kom-
bina¢ni odstiny obou barev v podob& rezavych, nebo hrudkovitych plo-
chych 3pinavé 3edoZlutych hroméddek (haemosiderin) i rozplihlych skvrn
nalézam na povrchu kosti, které byly vystaveny pilisobeni povétrnostnich
zmén a podle jejich m1krostruktury ]de o druhotné anorganické meta-
morfosy Fe a P.

Barvu tuhové 3Sedi maji vS8echny buné&&né ttvary centralniho nerv-
stva (glia a gangliové elementy].

Tabul. No. V. fig. 1 (a.) I. zobrazuje zlomeny fosilisovany chlup.
Zakladni hmota je svétlolomnéd a svételnou interferenci vznikly stiidavé
tmavé a svétlé pruhy. Zlom obnaZzil dieii s ¢arkovitymi buiikami i zbytky
jejich jader. Fig. 1. Jadra korovych bunék prominuji, jsou vejcita, smolové
¢ernd. Na mnohych mistech zvinéného chlupu je dvojlom svétla.

Fig. 1 (b.) I. zobrazuje objemné&jsi chlup op&t rozdéleny na &tyri
podélné svétlolomivé pdsy. Na hrotovém zlomu je utvofena podkovovita
kresba urcujici dlouze vinuté zakfiveni chlupu.

Fig. 1. (c.) L. zobrazuje chlup stejné objemny piedeSlého s nalomenou
¢éasti miSku (follicul). Vlastnosti bunék a jader dfené& i kory jsou shodné
jako u predeslych exemplafri.

V3echny tFi chlupy jsou prostoupeny Kkalcitem. V Sikmém zdastinu
jadra bunék kory prominuji a vSechna jadra maji vlastni i vrZeny stin.

Mozkova tkan (Sedd a bild hmota) je promé&néna na mikroskopické
driizy kalcitu, apatitu, chlorapatitu a fluorapatitu, které obsahuji inkluse
nervovych bunék (gangliovych-gliovych), podpilirnou tkéaii s riznymi vy-
bé&Zky (dendrity, neurity a jemnou jejich plsti).

Tabul. No. VI. fig. 2 (a.) I. 1+2. Fig. ¢. 2 zobrazuje polyedrické gan-
gliové buiiky s ulomenymi neurity o dendrity (velikosti asi 10 ).

Fig. 2. (b.) I. 3. zobrazuje trojihelnikovité gangl. b. s perinukleér-
nim jasnym dvoreckem (vel. 15—20 ).

Fig. 2 (b.) I. 4—5. gangliové buiiky s tygroidni hmotou v cytoplasmé
(15—20 w), fig. 2. (c.) L. 6, 7, 8, 9. velké gangl. b. pfes 30 yx, mnohé se
dvéma jadry.

Prosycenim mozkové hmoty kalcitem a jeho rekrystalisaci vznikly
planparalelni dvojlomné mikroskopické desti¢ky (tabul. No. VII. fig. 3.
(d.) I glia 5 — v mi%e — obj. No. III. makroobj. Tabul. XXXIV. — mnohdy
tak silné, Ze vznikl rastr s mnohymi inklusemi vSech ganglio-glidlnich
kostrovitych stini se sv8telnymi ohybovymi interferencemi.

Stereotypni uspoifddéni stini bunécénych tél i jejich vyb&Zki dava
zéruku, Ze ve stejnych nélezech z riznych mist jde o poziistatky byvalych
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neuroglidlnich a ganglionarnich bunéénych struktur. Tabul. No. VII. fig. 3.
(d.) 1. glia 1., 2., 3., 4., 6., 7. Normadlni histologické rosetovité uspofadéani
glie tento nézor potvrzuje fig. 3. (d.) 1. glia 8., jakoZ i zbytky kapilar
v glidlni siti uchovanych fig. 3. (d.) I. glia 3.

Hold osové vldkna i s pochvou a obrazci Ranviérovymi Tabul. VIII.
fig. 4. (e.) 1. 1. a fig. 4. (e.) L. 2. je vzacny nédlez. Také zdvojené neurity
fig. 4. (e.) 1. 3. 1. 4. 1. 6. 7. a zachované dendrity fig. 4. (e.) 1. 5—1I. 6.
jsou téZko k nalezeni, ale svym bizarnim vzhledem se prozradi. Impreg-
nace dusi¢nanem stfibrnatym davd mikrostruktury podobné tém, které
ziskdvame metodou sec. Golgi. Tabul. No. IX. fig. A. (a.) 1. // II. oss. (a.)
2., (a.) 3. — zobrazuje Haverské systémy deskovitych kostnich véjifi
z plochy, Sroubovité uspofddani desek s kapildrou vyZivovaciho Haver-
ského systému, vCetné Sikmych kapilarnich anastomos mezi paralelné
poloZenymi Volkmannovymi kapildrami. Fig. A. (a.) 4. // 1. B. art. ven.

Novotvoiené kapildry ze dvou aZ péti endothelii (Tabul. X., fig. A.
(a.) 6., (a.) 8., maji na basi bun&k stény zoubkovity lem, jak je patrny
na isolovanych endotheliich fig. A. (a.) 9. // II. Tab. XI., fig. B. (b.) 1 // IL,,
tabul. No. XV. fig. B. (c.) 4. // 11. a retikuloendotheliich Tabul. No. XV.
fig. B, (6.) . [/ L., fig: B. (c.) 2. /111, fig. B. (&) 8. /| IL, tig. B [€.)
5. // 11, tig. B. (c.) 7. // 11, fig. B. (c.) 8. // 1L

Kapildry arteriovenosniho systému jsou jednak uvnitf kosti a jednak
na piechodech svalii do $lach a okostice. V kostech jsou to systémy Haver-
sovych a Volkmannovych vyZivovacich arteriol, které po prostoupeni
skrze kostni otvory Sikmo prostupuji do kostini dieng, aniZ by do ni volné
vytstovaly. Druhy typ jsou Sroubovité vinuté arter. helicinae vytvofené
v mistech tlakem a tahem svalli vysoce namahanych. Tvori pfeslenovité
vétve hadovité vinuté, které maji schopnost dobie se rozvinout do délky,
aniz by pri zvySeném krevnim tlaku praskaly. Mnohé jsou opatieny své-
ratem a mohou postrannim ob&hem prevadét krev do krevnich zdscb-
nich rezervoarf, tabul. No. XI. B. (b.) 3. XII. B. (b.] 6, XIII. B. (b.) 10,
figura &. 3, tabul. X1V, fig. B. (b.) 17 // 1L, B. (b.) 19. Fig. &. 3.

Kosti houbovité tvofi trdmcéinu v konecnych ¢astech a v hlavicich
dlouhych kosti rourovitych. Maji vétevnatou strukturu a mezi témito
jemnymi trdmecky jsou husté systémy krevnich splavii vétSinou naplné-
nych vyvojovymi stadii ¢ervenych krvinek / Tabul. XVIII. fig. B. [(c.)
15. 11, (c.) 186, (c.) 17,. (c.) 18, tabul. XIX,, B. (c.) 20.I1L,, (c.} 19, (c.]) 22.

V téchto houbovitych kostech je nejhustsi vyZivovaci krevni sif Ha-
versovych kapil4r.

Kapilédry tvori tizké kandlky naplnéné okyslicenymi krvinkami oran-
Zové Cervenymi, kteréZto petrifikované miniaturni krevni valetky nasedaji
na svazky svétlolomnych, sklovité jasnych $térbin. St&rbiny tvofi 3tétce,
jimiZ souvisi arteridlni systémy se Stétcovitymi Stérbinami sklovité priisvit-
nymi sousednich lymfatickych kapilar. Timto zplisobem vznikaji
nevidané tutvary na koncich cbou systému !krevniho a lymfatického)
jakési primitivni 3St&rbinové filtry majici rozméry cca (80u X 90u X
120 x). Timto zplisobem je vytvorena interkaldrni filtra¢ni zdéna, kteréa
prechéazi asi 70 p dlouhou kapildrou do lymfatického cirkulatniho
systému (tabul. XXI, fig. B. (d.) 12., 13, 14.), ktery je sklovité leskly bez-
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buné&ény s ¢arkovitymi temnymi stiny v mistech, kde normélné byvéa endo-
thelidlni vystelka.

Po zaclonéni kondensoru v Sikmém osvétleni tato 10 u silnd kapildara
riiZove sviti aZ po velkou kupovitou buiiku (makroendothelii), ktera celou
svitici ¢ast 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 poct& nalezce ganoveckych unikdtd ji nazyvam ,,buiilka
Petrbokova“.

Mimo Stérbinovité filtry, pravé popsané, nachazim dal3i filtraéni lym-
fatické vakovité tdtvary, do kterych se arterioly zanofuji a v nich se
vétvi. Pravdépodobné osmosou v nich vznikd haemolymfa rtiZové pro-
svitajici v Sikmém zdastinu. Na periferii vacki, kde se v kontaktu s dvoj-
vrstevnou vystelkou vaCku méni haemolymfa na bile svitici lymfu, na-
stdva intensivné&jsi bilé sviceni hmot, které v prochéazejicim svétle byly
koufové Sedé a voskové matné. (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. Tmavé hmoty svétlo pohlcuji.

Filtra¢ni lymfatické vaky maji v interkaldrnich kapildrdch velkou
makroendothelii Petrbokovu, kterd v radé srovnani a studii na materidle
z makroobjektu IV. [Tab. XXXIV.] kost ¢&. 1—2—3 davaji moZnost vykladu
o jeji uzdveérové funkci (pressorické) na mist& uzdvérové chlopné.

Retikuloendothelie zarode¢nych zoén v houbovitych kostech maji
argentaffinnitu. Jedna rada téchto bunék ma cytoplasmu i jadro zbarveno
Zluté aZ do oranZova a miiZe se funkciondlng adaptovat na vyvojovou
Ffadu Cervenych krvinek se viemi barevnymi znaky haemoglobinogennich
ttvari (erythroblasty, erythrocyty, ovalocyty, mikrocyty, arteriovenosni
endothelie). Druhé rada se funkciondlné adaptovala na osteogenni funkci
se vSemi barevnymi znaky Zlutého Fe dychaciho pigmentu. Veliké reti-
kuloendothelie se hrubymi zoubkovitymi kartdcky zanoruji do kostni
hmoty smérem k prvni fadé osteocytii, s nimiZ jsou zoubkovité pilovitym
lemem v kontaktu. V cytoplasmé se hromadi hrudkovity Zluty Fe. pig-
ment, butiky se méni v dlouze vietenovité, obdédvaji se kostni hmotou a
zanoiuji se do hloubky tvofice ttvary podobné osteoblastim. Maji za-
chovanou argentaffinnitu pévodnich neutrdlnich retikuloendothelii.
/ tabul. XV, fig. B. (¢.) 1./ L, (c.) 2., (e.) 3., [c.) 5., (¢.) 7., (c.) 8., tabul.
XVI. B. (c.) 4. —. — tabul. XVII: fig. (c.) 7. / II. (c.) 8.

Argentaffinni retikuloendothelie tvofi jemnou sitovitou plst mezi
endothelidlni vystelkou arteriovenosni i endathelidlni vystelkou lymfa-
tickych cév. Vznikaji zde husté oxydoredukéZni argentaffinni m¥iZky (tab.
XVIIL fig. B. (c.) 14. / II. dychaciho systému Fe i enzymogenniho systé-
mu fosfokatalysatniho. (0-CO;-N-H.)

Sedé retikuloendothelie v dFeni cylindrickych dlouhych kosti jsou
voskovEé matné a pohlcuji prochédzejici svétlo. Jsou argentaffinni a na basi
maji zoubkovité kartdckovity lem. V dopadajicim svétle jejich cytoplasma
bile sviti, zvla$té u typu makroendothelii Petrbokovych, Tabul. XXI.,
fig. B. (d.) 6. / II., (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. fig. B. (d.) 38., 39., 40., (d.) 42.
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Ve dfeni rourovitych kosti jsou lymfoepitheloidni veliké buiiky s ma-
lymi jadry vzhledu lipofdgli a po jejich vyzrdni se v cytoplasmé hromadi
Sedé granulace makro-granulocytli, velkych bloudivych, bilych krvinek.

Tabul. XIX. fig. B. (c.) 21. / I1.,, (c.) 25., tabul. XXI. B. (d.) 10 / II.

V houbovitych kostech vznikaji prfevahou Cervené krvinky, které po
vypuzeni jader jsou schopny dalsi funkce v cirkulujici krvi jako ttvary
bezjaderné. V dutych kostech rourovitych se tvori pfevahou krvinky bilé
makrogranulocyty, které nachdzim pfevahou jenom v kostnich cévéch
lymfatickych a v jejich filtra¢nich systémech.

Na rozhrani dvou chemicky ritiznych prostfedi jsou vytverfeny argent-
affinni oxydoreduk&ni miiZzky, které pravdépodobné regulovaly oxydaci
v pericelularnich argentaffinnich $térbidch kostnich bunék, jeZ si zacho-
valy ve vSech stadiich vyvoje plivodni argentaffinnitu zdrodecnych reti-
kuloendothelii.

Po objektivné zjiSténém funkciondlné diferentnim dvojim rizné ba-
revném systému Fe a P je pfijatelny vyklad o dvou antagonistickych
systémech:

1. oxydoreduk&nim systému Fe haemoglobinogenné adaptovanych reti-
kuloendothelii, ktery obstardvéd zdkladni biogenetické reakce dycha-
ciho pigmentu a

2. oxydoredukfnim systému fosfoenzymogennim, ktery obstariva zé-
kladni reakce katalysadni za pFitomnosti hmoty, kterd v petrifikované
lymfé& v Sikmém zAstinu sviti bile a v petrifikované haemolymfé sviti
riZove. :

Kostni tkéan tentorii cerebelli jsou zkostnat&lé mozkové blany (dura
mater), které svoji mikroskopickou skladbou jsou shodné s uvedenymi
znaky jiZ popsanych kosti plochych. Diploe, houbovitd stfedni vrstva je
silné cévnatd. TotéZ plati o struktufe plochych kostl z clivus Blumen-
bachii.

Ve sténédch mozkovych cév je melanoidni pigment.

DileZitou sloZkou tfetiho z&rodecného listu (mescdermu) jsou va-
zivové buiiky, které jsem nalezl v plsti utvorené ve sténach velkych cév
krevnich pomichané se Slachami a kosternim svalstvem. Tvoii hustou
mriZku pri¢né i Sikmo usporddanych vldken Spinavé Zlutavych. Tabul.
XXV fig. C. (a.] 1. £ IL, fig. C. (8.) 2. { ., [8.) &,

Myxofibromatosni vazivo tvoii hlavni sloZku periartikularnich mék-
kych ¢ésti a k nim patfi i hlenotvorné vacky (bursae mucosae). Roz-
lomeny upominaji na liskové ofiSky a jsou systematicky uspoiddany
v prostoru mezi kostmi a pfrilehlymi mékkymi ¢astmi kosterniho sval-
stva. Je jich voln& studiu pfistupno 3Sest a maji rozméry: 10X14 mm,
9X6 mm, 18 X6 mm, 16 X10 mm, 20X 10 mm, 10X6 mm a tloudtka stén
je 2 mm.

Stény sestdvaji zhruba ze tfl nosnych brilantné tfpytivych jemnych
krystalfi, které v osdch Kkrystalisacnich miiZek obsahuji zbytky bunék a
jader, myxofibromatosnich kridlovitych bunék, zvl&5té€ dobfe patrnych
ve dvojlomném kalcitu (Fig. ¢. 4) a Tabul. XXIX. a XXX. C. (a.) 5., aZ
C. (&) 15./ 1L
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Kosterni svaly tvofi na makroobjektu 1V. (tab. XXXIV) pfesné odli-
Sitelné celky. Zhotovenim mikroreliéfii a rozdélenim jednotlivych policek
jsem ziskal pfehled o diileZitych zondch a po dlouhém hledédni jsem nasel
presvéddivé modely konvexkonkdvnich mikroreliéfii, Tabul. XXVIII. fig. C.
(a.) 4. // 11. a isolované pFi¢né pruhované vldkno se zbytky interstitidlnich
vazivovych bunék na obvodé. C. (a.) 3./ IL

Zaver

Paleohistologické vyS3etfeni &ty makroobjekti [mozek tab. XXXI az
XXXII., petrifikované obratle s michou (tab. XXXIII.) a petrifikované
kosterni svaly se Slachovymi tipony na Kkosti (tab. XXXIV.) dalo fadu ne-
¢ekanych histologickych vysledkfl. Petrifikované buiiky a celé tkaiiové
systémy jsou dobfe zachovédny a mnohdy i v detailech dobfe rozpozna-
telné. Builky jsou jemné tdtvary neobvyklé krédsy, mnohdy sklovité prii-
svitné v pfirozenych barvéach, takZe jejich vzhled je origindlni.

Argentaffinnita jednotlivych tkani a bunék, jakoZ i dobarvitelnost
jejich histochemickymi barvivy byla zachovéna.

Nejpozoruhodné&j3i vlastnost byvalych organickych hmot je jejich
svit v dopadajicim Sikmém svétle. Lze jej vystopovat ve funkcionélné spe-
cialisovanych tdsecich lymfatickych a haemolymfatickych cirkulaénich
systémech, a to od kapilar aZ po filtracni vacky.

Je pfijatelny vyklad o biogenetické povaze tohoto svitu, ktery mohou
vydavat funkciondlné& adaptované, biogenetické, stopové prvky.

Vyzkum tohoto pozoruhodného efektu bude sdélen ve druhé &ésti
obecného pojedndni.

131



Paleohistological researches in Riss-Wiirm travertines
in the area Hradok-Ganovce near Poprad

First communication

There have been fossil researches with osteologic and phytopaleonto-
logic materials in Géanovce-travertines since 1881 (P. Kiss, M. Staub,
A.Scherffel, R. Franzé, T. Kormos, F. Pax].

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

Malacophauna of the interglacieral period (Helicogena pomatia L.,
Fruticola strigella Draparnaud, Tachea vindobonensis Férussac, Eulota
fruticum Miiller, Carychium speciosum, Limnaeus palustris Miiller in
various travertine-layers offered him a precious determining material
of the riss-wiirm 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.

A rarely well preserved phytopaleontological material was fixed and
worked up by d. F. Némejc.

E. VIi¢ek, 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 derivates (petrified hair, brains and spinal marrcw).

II.) Mesodermal derivates (various types of osseous 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 capillaries.

Main slides gave best results. Staining of microobjects with methy-
lene blue, eosine, Giemsa-Romanovsky, van Gieson, China-ink, and argent
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. Schodovité ulomeny fo-
silisovany chlup s ob-
naZenou dfefiovou vrst-
vou.

The fossilicated 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 pressures and temperatures melted the biological
structures with aid of O, H (He?-N), into fine nuances of China-ink,
graphite, ozokerit and asfalt.

Fine cytoplasmatical structures have been preserved by nearly all
cells of the ectodermal part.

Tabul. No. V. / Fig. 1. (a.) L. 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})
with the marrow. This marrow has a glassy iransparency, 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) remarkably 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.) 1. 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 full of the main light-breaking substance (CaCos).
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 crage. Fig. No. 2.

Fig. 2. (a) 1. 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 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 vertebral column (macroobject.
No. III.) (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 u«, sometimes like long
triangles with lemon yellow plasma and gray granulated perinuclear

Fig. 2. Gangliovd buiilka s ulomenymi den-
drity a se dvéma 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 x big cells with mainly
dendrites broken and doubled neurites (microfoto: Tabl. VIIL,, fig. 3. (e.]),
4. (e.), 7. (e.).

Tabul. No. VII. Fig. 3. (d.]) 1. Glia. An important finding are neurc-
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 rani-
ficated meshworks coloured graphite gray and strongly argentaffin
(microfoto: tabul. VII. fig. 3. / 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
transvers incisures.
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I1. 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
mucesae.

II. A) a. The flat metamorphosed bone tissue forms fans of Haverse
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,
have been pressed in among the flat bone layers.

II. B. (a.]. Blood capillaries of the arteriovenous system are fairly
wide for cells of the erythrecyt, macrophage or blood platellets group.
Their walls are produced by a single reticulo-endothelial cell layer
(15 m), 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 siena-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 corpuscles.

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 filled 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 III) 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. Krevni vaky na helicinnich arte-
riolédch.
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° (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 helicine 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 lymif 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
nf 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 specimens, 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-pearls.

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-
tudinal 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 {iransitory 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 ux in
diameter. This glass-tube like empty vessel, bent in arches 50—70 x 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 x big, sometimes 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 Petrbok
I called this celle after him (Petrbok’s cell).

Haverse spongious bone system build up complicated structures of
real bones secondly .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 methylene blue, eosin, Giemsa,
methylene-green and argentaffine 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.

II. 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 vyellowish 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 cyto-
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 u«]), there plasma being gray and nuclei pitch black.
That is how we can easily differ both of these reticuloendothelial
groups in native microobjects.

Haemoglobinogenic reticulcendothelials 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. XVIIL fig. B. (c.) 7,
{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-reducting qualities contain
a haemoglcbinic 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
loss of nuclear masses erythroblasts also change in oval, lemon yellow
corpuscles, filling arteries and arteriovenous systems of nutritive ca-
pillaries. [Tabul. No. XVIIIL. 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 lamels is lemon-yellow with multiple com-
municating bone cells cavities and dendritic network of cell communi-
cations inside. Plastimicroreliefs 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.) 1.i(c.) 4. Tabul. No. XVII,, fig. (c.) 7., (c.) 8., Tabul No. XVIIL
fig. (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 luminiscent qualities after being reduced. Lu-
miniscency is not solely produced by homogenised lymph, but even in
the first 70 u« capillary 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,(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. U
(d.) 12., 13, 14., 15 a, b. Tabul. No. XXIIL. (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 are
ramified in these sacs too. The sac-walls are two-layered argentaffine,
of cells almost 30 w large. Haemolymph is filtrated by osmosis in these
sacs and becomes luminiscent.. The outflow from sacs is enabled by 1—7
capillaries into broader lympho-beds and the luminosity strengthens.
(Tabul. No. XXIV. fig. B. (d.) 20., 21, 22., 23., 24., 25., — Tabul. No. XXV.
fig. B (d.) 26., 27., 28., 29., — Tabul. No. XXVI, fig. B. (d.) 30., 31., 32.,
33, 34, 35., — Tabul. No. XXVII, fig. B (d.]) 36., 37., 38., 39., 40., 41., 42,
Tabul. 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, O-N-H-He, S, C.

To different morphologic changes (being easily traced) belong also
different functional 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 systems of luminosity...

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

Evolution of enzymogenetic cells (from 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 the tube-like bones are
a combination of.cylindrical layers formed into .simple or complicated
Haverse-systems. Most of tube-like bones have infusory-like ended dia-
physes (funnel-like).

Their appearance being sponsored by statlcal and dynamical changes
in epiphyses, filled by spongious bone masses. The former middlepart

2
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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 reduced to 4 or two layers. In places of reduction of the cylindrical
bones spongious bones are formed, the beams of which arch the marrow
cavity of cylindrical bones. These beams follow traction directions and
thus strengthen the thinned parst of bones, substituting compact spon-
gious bone-masses by light spongious. railing. The bone thus gains on
firmmess, lightness and elasticity by loss ,of 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 communicating among themselves.

"Whole cylindrical and spongious bones, including the cascade ca-
vities were ,built up by interesting architectonics. Regularly distances
osteocytes form stripes and fans of Heverse’'s systems. Bone block la-
mellae communicate 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 arteriols of
the bone-marrow.

. The bone marrow contains large- eplthelou:l cells (20—40 u) with
a waxy dull cytoplasma, absorbing light. It 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 some having on oval nucleus, some a kidney-like one.
The largest cylindric bone cells (30 u) have pitch black nuclei 3—5 u
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.) 1.,
Tabul. No. XXI. B-(d.) 7., 8., 9., 10.)

II. A. [d.) Osseus substance of tentorium cerebelli represents the
former tissue brain covers which later ossified. This described part di-
vided the central and dorsal fossa. This dividing part consists of two
flat bones-and.a spongious bone amidst (diploe). Both formerly displaced.
lamellae get nearer towards the insertion of tentorium cerebelli to os
petrosum and finally confluat in one solid board.

Microscopical its structures is similar as in previous findings.

II. A (e.]) Osseus substance . from clivus Blumenbachii of the scull
and the outer part of the flat bone. Between both of them is. sponglous
substance highly:vascularisated.

.. Brain_capillaries and praecapillaries’ present an 1nteresting fmdmg
when transmng from periost to the surface ,of brain gyres. Large cells
supporting vessel walls are situated outside the leaving spot of capilla-
ries from precapillary . beds: They remember us of:large pericytes,
which normalise the puls rhythm of vessels beside supporting them.
There is melanine:pigment. in many RES and endothelial cells belongmg
to cerebral vessels.

II. (C.) I have not been able to flnd flbrocytes [an llmportant part of
mesoderm) currently. They form only in:perivascular tissues an. adventl-
tial, not differentiated meshwork of oat-like, yellow cells.. i
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It is impossible to describe 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.)

II. (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 flat 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 ligament. The sac
wall is about 2 mm. thick and 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 skeleton 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 X6 mm., 16 X 10 mm., 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 innerest part is grayish brown, cleanable with chloro-
form and xylol in slaty-gray, having been an endothelial layer of these
mucous-forming sacs. Here it was from where the crystallisation started,
throughout till into neighbouring myxofibromatous ligaments. The sac
walls are soft and mucous, their substance forming gliding materials
for articular and periarticular spaces there, where stronger tractions
and pressures could dammage. The mechanically exposed soft articular
parts of locomotion. These structures being rather fluid and gelly, are
without a firm organisation. '

. All chemical substances of these sacs changed by metamorphosis in
hard unusual crystalled cell combinations.

. The sacs walls have roughby counted three layers of bright crystals.
The first one are rhombohendrons, forming a structure of support.

The -second layer contains slender long scalenoheders beginning
among 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 chars:
acteristics where :crystals get bent. Most numerous bending deformities
are inplace, where crystal pressures-have been the mightest and here
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is wheré 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 children 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 light 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 attached, or produced a flat relief with
transverse stripping when touching the bone. (Tabul. XXVIII. fig. C.
(a.) 2., (a.) 3., (a.) 4.)

Skeleton muscles form three exactly different plastical groups cn
macroscopique specimens, as we shall see further on.

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 cels 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 shall try to investigate this important
effect in another communication. Luminosity of mineral substances in
crossed Nickols states various transformaticns 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. 1., 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 preserved has 140 mm. measured from 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
cerebellum hemisphere measures 25 mm. from the mouth of sinus petrosus
superior. In the triangular space between temporal-occipital brain lobes
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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{ramus) of the occipital bone. This rhombic sinking originated by frag-
mentation of pneumatised cells in the mastoid process of the left temporal
bone. The breaking happened on the border line of sutura cccipitomastoi-
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 dvojlomného véapence

s osovou Kkrystalisaéni m¥iZkou,
kterd obsahuje myxofibromatosni
bufiky a jejich jadra.

Crystal of double refracting calcit
with a web-like fibres in axes
containing myxofibromatous cells
and nucleus guirlandes.

is a broken trunk of the postericr cerebral artery and a plattened left
sigmoideal sinus. The left temporoparietal part is covered by one third
with rests of fossified vitreous lamina cssis 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 smcoth 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 membranaceous brain covers are about 1% mm. thick and
preserved tcwards 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 bene 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
fossilified brain 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
irontal medial gyrus by one third and the superior part of the gyrus
irontal. super. is devasted up to gyrus centr. ant. sinister.
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There are several white surface corrosions of the sinus sagittalis
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 mm. 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
lebes 55 X 50 mm., which spoiled their gray matter, 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 occipitale 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. The
right small wing of the right sphenoidal bone is preserved sphenosquamous
suture. The sphenoidal bone body is transversaly fractured. Both the big
and small wing of the left sphenoidal bone are missing and the anterior
clinoid process is abrupt but easily localisable. The facies temporalis 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 bone 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
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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 spino-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 oi
55 mm. to confluens 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 brain
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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 10X 25 mm. and underneath
this lamella we find a displaced fragment of the basillar part of the
cccipital bone. '

By the fracturing of the occipital bone body the topographic structure
of the cranial base as well as of brain 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 dislccation of already petrified fragments.

From these findings we may deduce a total deformation of cerebrum,
cerebellum, 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 bcne lamellae of the vitreous laminae are
yvellow changing into grey.

The spinal macroobject with a petrified spinal chord No. III. (Tab.
XXXIII) contains three whole vertebras, a half cf the fourth and a quarter
cf 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 demcnstrable on the yellow part of the
spinal column turned towards the body in vivo. There are morpho-
icgically 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 crcss fracture
of petrified vertebrae, similar to a plattened ellipse. On the other side
cf 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
acstrocytoglia.

Macroobject No. IV. (macrofoto Tab. XXXIV.)' contains petrified
skeleton muscles with bone insertions plastically modelled even with
fasciae and mucoses 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 additicn and plastical model of bone rests and muscles we
get .an upper past of bone diaphysis continuing in the .epiphysis. The
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upper apperture is 105 mm., the lower 90 mm. After abruption 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.
diagenally 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 cf this bone tapetum muscles
measure 10X12 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 cuter part of this muscle group.

The second muscle body is 5 mm. wide near tc the base of the
muscle pyramide No. 1. Muscle No. 2. is 73 mm. long and there where
the pyramidal muscle hides behind the ossecus 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 spongicus epi and diaphysis.

A characteristical picture may 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 descends 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 measures 70 mm., the upper
75 mm. and the base 55 mm., ccnnecting 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
3 cmc. 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 carrier bone. Farther interest has been
devoted to the irregular trapeze, the arms of which measure 25X23X 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 brcken muscles, already previously described.
The side bone lamella 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. 1.

No. 2 bone is cross-fractured, filled by a sandy, yellowish white
powdered mass cf bone spongiosis and marrow. The brownish trimming
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{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 60 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 10X 15 mm. and lies on the inner surface of
the pyramide muscle. From the surface inwards lies a diagonal incisure
under which the muscle is convex once more. Farther 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 17X 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
five already described. The ,sixth cavity has the following dimensions:
13X 10X 5 mm. anteroposteriorly is the wall faded. The outer wall after
having 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
Tusty powder. These are petrified vessels hidden in intermuscular septs
which divided single . functional wholes and to these bone fragment
No. 4 also belongs.

The spongy bone No. 4. has a particular set in the described block.
It runs from the upper fractured area of the whole macroobject and
reaches the lower surface of this same object by its lower fractured end.
It 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-
darea, to the sabre-like bone No. 4. Many differently twisted vessel
channels with rusty filling run in arches from the outer surface back
to the fractured tube bone No. 3.

This is the description of topographical connections of single bone
fragments, skeleton muscles, tendons, ligaments and mtermuscular septs
and of systems 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. VIIL
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fig. 3. (d.})
I. glia 1.

TABULAE

Chlup podél z fosilikované, sklovité prisvitné zdkladni hmoty.
Hair. of fossiled, glassy transparent hommogenous mass. [ex erro-
sionibus tractus olfactor. cerebri No. I. [Gédnovce].

Chlup objemnéjsi pfedeSlého na koncich zlomeny, rozdéleny na Ctyifi
podélné péasy, na lomu tvofi podkovitou kresbu.
This hair is broader than the above-mentioned one. The ends are
braken off. On the hair fracture we can distinguish four stripes in
the form of light breaking circles, which remind us of horse-shoes
(ex errosionibus tractus olfact. cerebri No. 1.].

Chlup s miSkem (folliculus pili} po délce zvinény.
Hair with a follicle, shaped bulb-likely (ex regione chiasmatis nn.
optic. cerebri No. L.].

Polyedrické gangliové bufiky (cca. 10 u) s ulomenymi neurity
i dendrity.

Small, polyedriques cells (cca. 10 u) without neuntea and dendrites
[ex tract. olfact. cerebri No. I.) Génovce.

Polyedrické gangliové bufiky (cca. 10 g) tvoli dendritickou plst.
Round, small cells and polyedriques cells ganglionares form mesh-
work of dendrites (ex tract. olfactor. cerebri No. I1.].

Gangliové buiiky (15—20 u) trojahelnikovité s perinukledarnim dvo-
reckem, nékdy i se dvéma jadry.

Ganglionares cells (15—20 ] sometimes triangular with clearer
perinuclear area. Nuclei vesicle-like sometimes doubles (ex reg. gyror.
temporal.) cerebr. No. I.

Gangliové bunky (15—20u) s tygroidni hmotou v cytoplasmé.
Ganglionares cells (15—20 u) with tygroid substance in cytoplasm
{ex corrosion. parietocccipital. cerebri). No. L.

Gangliové bunky 15—20 p polyedrické s tygroidni hmotou v cyto-
plasmé.

Ganglionares cells (15—20 u} with tygroid substance in cytoplasm
(ex errosion. gyr. centr. cerebri}. No. L.

Gangliova bufika se dvéma jadry, typu pyramidové (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.

Gangliovda bunka s granulovanou cytoplasmou se dvéma jadry, typ
pyramidovy (30 ).

Big cells over 30 g, nuclei vesicle-like, the tygroid substance light
breaking, pyrahidal type. (ex ponte Varoli cerebri No. 1. Génovce.
Skupina gangliovych bunék (30 u) s dendritickou a neuritickou
texturou.

Group of ganglionares cells (30 u) with neuro-dendritiques mesh-
work (ex ponte Vareli) celebri No. I

Skupina gangliovych buné&k (30 u), polyedrickych, s texturou den-
driti a neuritfi.

Group of ganglionares cells (30 u) with neuro-dendritiques mesh-
work (ex ponte Varoli) cerebri No. I

Neuroglidlni plst s Cetnymi ganglioyymi bufikami.
Neuroglial mesh-work with fragments of ganglionare cells [native
material of spinal cord No. IIL).
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fig. A. (a) 1
TIL oss.
fig. A. (a.) 2.

II. oss.

fig. A. [(a.] 3.

II. oss.

Oligodendroglia po impregnaci AgNOs;.
Oligodendroglia cells silver-impregnated (ex reg. gyr. temporo-
parietal, cerebri No. IL}.

Dendroglidlni textura s.krevni kapilédrou.

Texture of dendroglia with fragments of capillary (ex spinal cord.
No. IIL.J.

Oligodendroglia michy po impregnaci AgNOs.

Oligodendroglia silver-impregnated [makroob. No. IIL].

Inkluse gangliovych a glidlnich buné&k ve dvojlomném kalcitu.
Ganglionares and glials ceils included in crystale-calcit with double
refraction [ex cerebr. No. IL.].

Oligodendroglia z mozku ¢&. IL
Oligodendroglia from brain No. IL

Oligodendroglia po impregnaci AgNO; z korose temporoparletélmch
lalokii mozku No. II.

Oligodendroglia cells silver-impregnated (ex corrosion. gyr. temporo-
parietale) of brain No. II.

Rosetovité seskupeni oligodendroglie impregn. AgNO; (z mozku No. I.
gyr. central]).

Oligodendroglia cells accumulated rosette-like silver-impregnation
(brain No. I).

Nervovd vldkna s myelinovymi obaly a s Ranvierovymi zédfezy a kii-
Zovitou strukturou svételného lomu.

Neuraxon with myelin covers and Ranvier's incisures (ex spinal cord
macroob. No. IIL).

Nervové vldkno s myelinovou pochvou z michy (nativni).

Neuraxon covered with myelin (spinal cord makroobj. No. IIL].

Gangliovad buiika v kalcitu se dvéma neurity.
Ganglionare cell bidendrited (in crystal of calcit].

Gangliova buiika se dvéma neurity (impregn. AgNOs).

Ganglionare cell bidendrited (impregnated Ag NO;) gyrus centr.
cerebri No. I.

Ulomky velkych gangliovych bunék s neurity i dendrity inkludované
v kalcitu.

Fragments of large ganglionare cells, included in calcit (spinal cord
No. IIL.).

Velké gangliové buiiky s dendrity (paralelni uspofddani neuritd vtme-
lenych do silné kalcitové desticky].

Large, polyedriques ganglionares cells with parallel arranged dendrits
(gyr. parietalis et tract. olfact. cerebri No. L.].

Velka pyramidova buiika se zdvojenym neuritem z gyr. central. cerebri
No. I. [impregnovand AgNOs].

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

Deskovitd kost z véjifovité poloZenych lamel.
The flat bone forming fdns (ex clivus Bdumenbachii).

Pii¢ny zlom Sroubovité uspofddanych desek s kapildrou.
Transversal fracture of spinal arranged plates with central capilainy
(bone No. 3. makroobj. No. IV.].

Pri¢ny zlom Sroubovité vinutych desek s centrdlni kapilarou.
Transversal fracture of bene. layers with central capillay (bone of
makroobj. No. IIL.).

153



fig. A. (a.) 4.

II. B.

TABUL. No. X.

fig. A. (a.) 5.

II. oss.

fig. A. (a.) 6.

II. oss.

fig. A. (a.) 7.
II. oss.
fig. A. (a.) 8.

II. oss.

tig. A. [ﬂ] 9.

II. oss.

TABUL. No. XI.

fig. B. (b.) 1.

II. arter. ven.
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Paralelni uspofdddni arteriol v deskovitych kostech' s kapildrni 3ik-
mou spojkou.

Blood capillaries of the artery-venous system pararerly arranged in
flat bones.

Kostni buiiky po impregnaci AgNO; s mnohotetnymi jemnymi vy-
bézky.
Osteocyt’s cells silver-impregnated (regio sellae turcicae) cerebr.
No. I

PFiény zlom novétvofenou kapildrou vytvofenou ze dvou endothelii
v ploché kosti.

Transversal fracture of native capillay formed two endothelial cells
(flat bone).

Plochd kost z protism&rngé vrstvenych v&jifi.

Bone tissue forms fans sometimes diversed.

Pfi¢ny zlom novotvofenou Kkapildrou z velkych retikuloendothelif
v deskovité kosti.

Transversale fracture of neogenne capillary formed of large reticulo-
endothelial cells in flat bone.

Isolovand reticuloendothelidlni buiika s hrubymi plasmatickymi v§-
bézky piisedla na kost. ’
Reticuloendothelial single ciliated cell fixed on flat bone.

Kapilarni endothel s Fasinkovym lemem, tvoficim na basis jemné
zoubky.

Endothelial cells with brush-like odges forming on the basis teeth-
like pictures.

Kapilarv s buni¢nym obsahem uvnitf.

Capillaries with cellulare contents [flat bone]).

Velké artérie helicinniho systému, které pfed rozvétvenim maji v ma-
tef'ské tepné svérac (sfincter).

Larger arteries of helicin type with sfincter from circular cell-rings.
RovnobéZné kapildrni anastomosy v plochych kostech.

Capillaries anastomosis parallelly arranged on flat bones.

Artérie II. a III. typu helicinniho po spojeni dvou artérii tvoii hado-
vité vinuty spolefny kmen na pfechodu z kosti do periostu.

Larger second and third grade arteries resembling us of helicine
between muscles, periost and bone (flat bone of skull cerebri No. I.].

Teleangiectatic aneurysma (vak), ve kterém konc¢i arter. helicina,

‘Zz niZ v daldim prib&hu vychézi kapilédra.

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

Kapilarni odstupy arteriol z hlavniho kmene tepny desdtého Fddu na
rozhrani svalii, Slach a kosti.

Arteriol rammification of the artery trunc X¢ between muscles ten-
dons and bones [makroobj. No. IV.).

Systémy vakowt?ch vydutt [aneurysmat] na 3esti kaptlarnich anasto-
moséch.:

~The blood .reservoirs [aneurysma] hetwen six capillaries anastomo-

sies.

Vidlicovité vétveni kolaterdlnich arteriol v plochﬁch kostech lebeé&nich.
Forked capillaries in flat'bones of skull [tentormm cerebelli) -cerebri
No. IL
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fig. B. (c.) 2.

1I. RE.

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

fig. B. (c.) 4.

- bone lamella.

Systémy kapilar na pfechodu z epifyzy do diaigzy v houbovité Kkosti.
Systems of capillaries between epi-diaphysis in spongious bone [mac-
roobj. No. IV.).

Artérie Haversova systému v houbovitjch kostech.

Capillaries Haverse's system in spongious bones.

Sikmy priib&h Haversovych arteriol.
Obligue course of Haversian's capillaries in spongious bone.

Odstup artérie Haversova systému a spojeni se silnym kmenem arter.
typu Volkmannova. Kréterovité uspofddéni kostni hmoty v mistech
zanofeni tepny do kostniho trédmce.

Haverse's and Volkmann’s capillaries, crater’s arrangement of bone
for nourish channel (macroobj. No. IV.).

Zpétny odstup artérii uzavérovych systémi s velkymi endotheliemi
v mistech kapilarniho vétveni.

Blood capillaries returning agoinst the blood-flow. Blood vessels are
mostly running in various directions.

Velka endothelie ve st&n# odstupujici arterioly (vpravo).
Large endothelial cell on the wall of a tractured arteriol. (on right).

Obloukovity pfechod velkych cév z periostu do pfimého kmene arter.
typu Volkmannova.

Circural transition of large arterioles from the periost to the capil-
lary systems of Havers and Volkmann's type.

Vakovité cylindrické aneurysma nad sfinkterem pfed odstupem ko-
laterdlnich kapilar.

Aneurysmatic sacs arteriol, above the sphincter before the ramifica-
tion of capillaries between muscles, tendons and bone (macroobj.
No. IV.}.

Uzdvérové endothelie na st&ndch odstupujicich kapilér.

Closing endothelies on the walls ramificated capillaries.

Pieslenovité vétveni odstupujicich arteriol z arterie a zpétné vinutl
helicinnich arteriol.
Ramificated arterioles helicines running back from the mather artery.
(microobj. No. IV.].

Retikuloendothelidlni buiiky na st&né sinusu zanoieny kart&ékovitvm
lemem ku prvni Fadé osteocytil.

Reticuloendothelial cells brushes, immerging in bones in the dlrectlon
of the first line of osteocyts [makroob] No. IV.).
Isolovanéd retikuloendothelie s Fasinkami po
v kostni lamele.

Isolated reticuloendothelial cell with the teeth-like brushes in the
(Silver-impregnationed]).

Isolované retikuloendothelie s hojnymi fasinkami se zanoifuje ku pr\rni

fadé osteocytil.
Isolated reticuloendothelial cell lmmering towards the first llne of

osteocyts.
Retikuloendothelie s i‘aslnkovgrm lemem tvoii jednovrstevnau sténu

koestni kapiléry.
Reticuloendothelial-brushes cells, on the hasal part of arteriol’s wall

(macroobj. No. IV.).

impregnaci  AgNOs
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Isolovand retikuloendothelie s pieménou Fasinek v ostré vybézky
osteoblastli, kterymi se zanofuji ku prvni Fadé osteocytd.

Isolated reticuloendothelial cell change of the brushes to bristled
dendritical osteoblast. [macroobj. No. IV.).

Kostni kapildra s rasinkovymi retikuloendotheliemi, ze kterych po-
chézi predchozi buiika.

Bone capillary with the brush-like reticuloendothelial cell in which
is the origin of the preceiding cell. (macroobj. No. IV.].
Reticuloendothelie s Fasinkovym lemem obrdcenym ku osteocytu
prvniho Fadu (po impregnaci AgNOsj).

Reticuloendothelial with brush-like cells turned towards osteocyt
of first line [macroobj. No. IV.). (silver-impregnated].
Argentaffinni retikuloendothelie s kartd¢kovym lemem pfijimd a hro-
madi v cytoplasmé hrubozrnnou Fe. hmotu z hommogenni kostni hmoty
a pietvali se zvolna v osteoblast.

Brush edged reticuloendothelial argentaffine cell accepts Fe from
the homogenious bone substance and changes slowly in osteoblast.
(makroobj. No. IV.].

Argentaffinni plast retikuloendothelidlni subperiostdlni na tramci
houbovité kosti (po impregnaci Ag). Cast kosti, kde neni tato ar-
gentaffinni miiZka, 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.).

Velké retikuloendothelie na sténdach kostnich nutritivnich arteriol
Large reticuloendothelial cells on the walls of nutritive arteries
[macroobj. No. IV.].

Deskriptivni priimé&t Haversova systému s centrdl. arteriolou a s fa-
sinkami retikuloendothelii.

Descriptive projection Haversian’'s arteriole. Retikuloendotheliale
brush edged cells on .he wall of arteriole (makroobj. No. IV.].

Dvé velké retikuloendothelie s rasinkami v lakiindch kostni tkéné
impregnované Fe hrudkovitym pigmentem se pfetvofuji v osteoblasty.
Two reticuloendothelial cells with brushes in lacunes of bone sub-
stance impregnated with Fe pigment changing in osteoblast. (macro-
obj. No. IV.].

Transversdlni zlom trdmcem houho\uté kosti s pfitnymi odlomy Ha-
verskych kandlki.

Haverse's system transversal fracturated with nutritives channels
[macroobj. No. IV.—bone No. 4].

Povrchni rady osteocyti s jemnymi plasmatickymi vybé&Zky.
Dendritical mesh-work of osteocyt's (macroobj. No. IV.).

Argentafinni endotheloretikuldrni bufika z plochy s malym jadrem
odloupnutd z argentaffinniho plast& endostalniho.
Reticuloendothelial cell, argentaffine-surface, small nucleus separa-
ted from endostale argentaffinne wire-work (filter-like) a. [over-
exponate), b. (underexponated]).

Argentamnni -endotheloretikuldrni bufika z plochy (podexponovano].
Reticuloéndothelial, argentaffine cell’ direct.view (underexponated).

Velkd retikuloendothelidlni buiika interkaldrni ¢ésti lymfatickéhc
systému ma funkci uzdvérové chlopné [buiika Petrbokova macroobj.
No. IV.).

Large reticuloendothelial cell from intercalar part of lymfatic system,
fundionelly valsule-like (cell of Petrbok).
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Konickd retikuloendothelie (burika Petrbokova) na odstupu krevnich
kapildr v kapilary lymfatické.

Large and big pyramidal cell (Petrbok’s cell) between blood and
lymphatic capillary systems.

Svit cytoplasmy v dopadajicim svétle v buiice Petrbokové.
Luminiscency of cytoplasma reticuloendothelial, valvule like Petrbok’s
cell (fotoexposition 3 minutes) in oblique light.

Velkd (makroendothelie) Petrbokova v kapildrnim lymfatickém oblou
ku. V prochéazejicim svétle je tmavé, pohlcuje svétlo.

Large, closed Petrbok’s cell in arch of lymf capillary nonluminis-
centing in transverse light [macroobj. No. IV.].

Argentaffinni, retikuloendothelidlni mfiZka tvofi samostatny vélco-
vity pldst na tramci houbovité kosti. Velkd retikuloendothelie na
protilehlém Kkosténém valu méa knoflikovité prominujici jadro (po
impregnaci AgNOs).

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 houbovité kosti s vyvejovymi Fadami bunék [(RES)
retikuloendothelidlniho systému obsahujicim Fe figment. Fibrinoreti-
kuldrni sit tvofl ve splavu odvodnou kapildru.

Bleod sinuses and the haemoglobinogenic different types of reticulo-
endothelial cells infiltrated Fe pigment in spongious bones (macro-
obj. No. IV.).

Po délce obnaZeny krevni sinus s riiznymi vyvojovymi stadii retikulo-
endothelocytii-haemoglobinogennich.

The different genetio stadium of reticuloendothelial haemoglobino-
genetic cells sinus along, (macroobj. No. IV—bone No. 1].

Fibrinoretikuldrni kapildra, ve které dozrévaji retikuloendothelie
haemoglobinogenni a odkud se podobnymi kapildrami nasdvaji do
extrameduldrniho cirkulaéniho systému 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 Kkterém dozrédvaji erythroblasty opatfené vel-
kym puchyfovitym jadrem.

Large, ripening erythroblast with ball-like nuclei in the blood sinus
(macroobj. No. IV.—bone No. 1).

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

Hroznovité dtvary dozravajicich erythroblastii v krevnim sinusu s ve-
likymi puchyfovitymi jadry.

Grape-like ripining erythroblasts in sinuses of blood (macroobj. No.
IV.—bone No. 1].

Vyvojovd Fada granulocytii z kostni difené cylindrické kosti.
Genetic line of macrogranulocytes from the marrow of cylindrical
bone (macroobj. No. IV.—bone No. 1).
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Isolovany erythroblast s velkym okrouhlym plasticky modelovanym
jadrem je nepriisvitny.

Isplated erythroblast, with ball-like nucleus non transparent from
blood sinuses marrow [macroobj. No. IV.—bone No. 1].

Nahloutené endotheloretikuldrni buiiky z lymfatické kapilary jsou
argentaffinni.

Accumulated endotheloreticulares cells of lymph capillare are, argen-
taffinnes (macroobj. No. IV.—bone No. 1).

Nahlouené endotheloretikuldrni buiiky z lymfatické kapilary v 3ik-
mém zdéstinu sviti (exponovédno 3 minuty).

Accumulated endotheloreticulares cells of lymph capillare luminis-
cent in oblique light, microscopicale technique [macroobj. No. IV.—
bone No. 1].

Vyzraly makrofdg-granulocyt ze diené cylindrické kosti.

Ripe macro-granulocyt of the marrow of cylindrical bone [macroobj.
No. IV.—bone No. 3).

Lymfatickd kapildra s interkaldrni (vsunutou) &&sti piehrazenou
mokroendothelii Petrbokovou.
Lymphatic capillary intercalare part divided by large macroendo-

thelial Petrbok’s cell.

Stejny idsek kapildary sviti v napadajicim Sikmém sv&telném zdstinu.
Luminiscented lympha in oblique light, histological microtechnique
[macroobj. No. 1V.—bone No. 1].

Systémy lymfatick§ch vac¢k(i spojenych prisvitnymi lymfatickymi
kapildrami s nepriisvitnou kapildron a krevnim vakem v dol. &dsti
obrazu.

Lymphatic and blood sacs united with capillaries of blood system
(black]} and lymphatic system (white) (macroobj. No. IV.].

Vakovité lymfatické kostni dutiny voskové& matné pfi svétle proché-
zejicim.

Lymphatic sacs in transversale light are wax-like.

TytéZ lymfatické vaky pii svétle Sikmého zdstinu sviti.

Lymphatic sacs in oblique light luminiscent (macroobj. No. IV.—
bone No. 1].

Svitici interkaldrni (vsunutd) ¢ést lymfatické kapildry a v ni &erné,
lalotnatd hmota jddra uzdvérové makroendothelie Petrbokovy.
Luminiscenting lymphatic mass shows lobeted nucleus of Petrbok’s
macroendothelial cell.

Vétveni lymfatické cévy s voskové matnym vzhledem.
Ramificated lymphatic capillary (wax-like view].

Svitic! cytoplasma retikuloendothelif lymfatickych cév.
Luminiscenting cytoplasma of reticuloendothelial lymphaticales cells
in oblique light, michoscopicale technique.

Vétveni lymfatickéi cévy lymphoepitheloidnimi buiikami.
Ramificated lymphatic capillary wax-like view with lymphoepitheloid
cells (macroobj. No. IV.—bone No. 1).

Ulomek dFen# kostni s rfiznymi vyvojovymi stadii macrogranulocytfi
a bunék rady lipofdgi.

Fragment of bone marrow with different genetical stadiums of gra-
nulocytes (karyokinesis middle part of picture]).
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Lymfatické vaky podobné Sipkim se sb&rnymi vinovité zprohybanymi
kapildrami.

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

Pohled shora na vlnovité zprohybané lymifatické Stérbiny, které se
zanofuji do hloubky a navzdjem tvofi husté svazky jemnych St&rbin.
Uudulated lymphatic capillary going into depth and forming together
thick fascicles of fissures. (View from abov.)

Soubor jemnych Stérbin v zédkladni kostni hmoté&, tvoii Stétcovité
atvary vloZené mezi konce krevnich kapilar a zacatek lymiatickych
cév.

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).
Dvé paralelni kapildary koncéi v systémech lymfatickych Stétcovitych
fissur. Mezi ob&ma je distinktni hranice. Levd céva patfi krevnimu
kapildrnimu dseku a pravd céva je vsunutd ¢ast lymfatického fil-
tracniho dseku.

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

Pritny zlom prstencovitym kostnim pla3t&m filtratniho systému plas-
ma-haemolymfa-lymfa. Krevni kapilary v Sikmém zdstinu nesviti
[hofeni ¢ast kosténého prstence obsahuje dvé arterioly), kdeZto
zkondensovand haemolymfa uprostifed lymfatické cévy jasné sviti
i s odstupujicimi lymfatickymi cévami dole vlevo.

Transversale fracture of lymphatic filtration’s microsystem, where
upper blood capillaries are untransparent and black, haemolymph
luminiscent rose transformes into lymph ([white luminiscent].

Viétveni lymfatickych cév uZsi vpravo ma velkou Petrbokovu buiiku
v interkaldrni lymfatické Casti.

Ramificated lymphatic vessels with macroendotheliale cell of Petr-
bok intercalare part’s of lymphatic capillaries.

Voskoveé matnd lymfa v cévach pri Sikmém zdstinu sviti.
The same ramificated lymphatic vessels in obligue light luminiscente.
Nuclei of endothelia, and of lymphoepithelia are pitch-black. ’

Vétveni lymfatickych cév v houbovité kosti (v prochazejicim svétle].
Large ramificated lymphatic vessels in spongious bone in transver-
sal light are black.

TytéZ lymfatické cévy sviti v Sikmém osvétleni. Jddra endothelidl-
nich presorick¢ch bunék Petrbokovych jsou lalo¢natd, smolné ¢ernd.
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 vifek, do néhoZ se zanofuji

krevni kapildrni systémy. Ve vacku se osmosou tvofl haemolymfa

a lymfatickymi kapildrami se odvddi do lymfatického systému.

a) On the arterial wall lymphatic sacs containing haemolympha
from blood capillaries filtred to lymphatic capillaries (in trans-
versal light forms Réntgen-like negative].
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Haemolymfaticky vatek naplnény svitici haemolymfou (v Sikvém zé&-

stinu ).

b) On the arterial wall there is a lymphatic microfiltration sac, whe-
re lymph is separated from blood to lymphatic capillaries [in
oblique light luminiscent Réngen-like positive).

Haemolymfatickd céva po odstupu z filtraéniho vafku naplnénd vos-

kové matnou lymfou.

a) After separating -from lymphatic sac

waxy-dull [réntgen-like negativ).

Po odstupu z lymfatického vacku je naplnéna svitici haemolymfou.

b} The same ramificated lymphatic vessel luminiscente in oblique
light (Rontgen-like positiv].

Anastomosy mezi lymfatick§mi vafky (v prochézejicim svétle].

Anastomosies between lymphatical sacs in transversal light (Rontgen-

like negativ).

tytéZi systémy lymfatickfch vakdi s anastomosami sviti pfi Sikmém

osvétleni.

b) systems of lymphatical sacs and anastomosis in oblique light
(luminiscentes Rontgen-like positive].

is the lymphatic vessel

Haemolymfaticky va¢ek z houbovité kosti (v prisvitu voskové matny,
opaleskuje). Arterioly se vétvi ve vdctku a osmosou se zde tvoFi
riizné koncentrovand haemolymfa (riiZovd), aZ lymfa bile v zéstinu
sviticl.

Haemolymphaticale sac with blood capillaries and with lymph ca-
pillaries in spongious bone (transversale light, preduces Rodntgen-
like negative).

Haemolymfaticky vdcek s krevnimi a lymfatickymi kapildrami v Sik-
mém zdastinu bile sviti. Tmava jaddra makroendothelii Petrbokovych
[pressecrickych].

Luminiscency of haemolymphatic sac (Réntgen-like positive picture).
The large nuclei of Petrbok’s pressure cells are pitch-black, nuclei
lymphoepitheliale cells are wax pitch-black (macroobj. No. IV.—
bene No. 1].

Silné piivodni orteriola vistujici do haemolymfatického vacku. Velké&
pressorickd buillka uzavird 0sti arterioly (pFi prochézejicim svétle).
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.

Svitici lymfa v lymfatick§¥ch cévach s temnymi lalotnatymi jadry
makroendothelil Petrbokovych.

Luminiscenting lymph in lymphatic sac and lymphatic capillaries with
large lobet nuclei of macroendotheliale Petrbok’s cells.

Haemolymfaticky vacek z houbovité kosti. Arterioly se vE&tvi uvnit¥
a transudaci se zde tvofi.riizné koncentrovand haemolymfa (v pro-
chédzejicim svétle — tmava).

Hoemolyphatic sac of spongious bone. After transudation of the hae-
molymph to lymph the concentrated lymph flows to lymph vessels
(transversal light make Rontgen-like, negative picture).

Haemolymfaticky vacdek v Sikmém zéstinu sviti.
Intensive lightening haemolymphatical sac gives in oblique light a
Rontgen-like positive picture [macroobject No. IV,—bone No. 1).
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Odlomend lymfatickd céva s makroendotheliemi v prochéazejicim
svétle je voskové matna.

Fracutred lymphatical vessel with macroendothelial cells in trans-
versal light (rontgen-like negative picture).

Odlomena lymfatickd kapildra s makroendotheliemi v Sikmém zé4-
stinu sviti.

Fracturated lymphatic vessel with macroendothelial cells in ob-
ligue light make réntgen-positive picture.

Lymfaticky vak v prochézejicim svétle s lalotnatym jadrem Petrbo-
kovy makroendothelie (voskové temny).

Large lymphatical sac in transversal light with lobet nucleus of
macroendothelial cell-Petrbok’s (Réntgen-like negative picture).

Lymfaticky vak v ikmém zéstinu uvnit¥ sviti mén& a na zevni Casti
intensivng. Lalo¢naté jddro makroendothelie je podoby karyokine-
tického vieténka se svétlejS$imi a tmav3imi stiny pentlic.

Intensive-luminiscency in haemolymphatical sac. Large lobeted nuclei
of macroendothelial cell. Karyokinesis-like figure of Petrbok’s large
cell [réntgen-like positive picture macroobj. No. IV.—bone No. 1).

Odlomend ¢ést lymfatického vacku v Sikmém zastinu bile svitl
Fractured part of lymphatic sac in oblique light (rdntgen-like po-
sitive picture].

Céast vyvodniho lymfatického systému s makroendothelii Petrboko-
vou, kterd méd tmavé lalocnaté jadro s naznacfenou karyokinesou.
V Sikmém zastinu lymfa sviti a jaddra lymfoepithelii jsou tmavé Sedéd
a pohlcuji svétlo.

Luminiscency of lymphatic sac with large, lobed Petrbok’s macro-
endothelial cell [(nuclear karyokinesis).

Lymfatickd céva se svitici lymfou a tmav§mi lalofnatymi jadry v 3ik-
mém zéstinu.

Luminiscency of lymphatic vessels with lobet giant endothelial cells-
nuclei (in oblique light, Réntgen-like positive picture, macroobj. No.
IV.—bone No. 1].

Lymfatickd céva v prochdzejicim svétle je voskov& matnéd petrifiko-
vanou lymfou.

Lymphatic vessel in transverse light (Rontgen-like negative-picture),
shaded in the middle part by superposed calcit lamella.

Lymfatickd céva v 3ikmém zAastinu sviti. Céva je napfPif zastin&né
lamelami kalcitu, ktery je pro Sikmé svétlo neprostupny a pohlcuje
svit petrifikované lymfy.

Luminscency of petrificated lymph-vessel cemented in calcit lamella
unpenetrable for obligue light (macroobj. No. IV.—bone No. 1).

Lalofnaté jadro makroendothelie Petrbokovy, kterd mda presorickou
funkci chlopné a reguluje smér toku lymfy v rozvétvujicich se kapi-
larnich obloucich interkaldrniho systému.
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).

Intensivni svit (v 3ikmém zéstinu) cytoplasmy makroendothelie Petr-
bokovy ve stadiu dvou separovanych jader po ukonéené 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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larni ¢ast stén velkych tepen.
Mesh-work composed from leiomyocyts, fibrocyts in the wall of big
artery (macrcobj. No. IV.—muscles].

Pricné pruhované kosterni svalstvo s fibrocyty intersticia. Podélné
a pfiéné pruhovani patfi ob&ma buné&fnym sloZkam.

Microscopitale structure of striped skeleton muscles and fibrocyts.
Longitudinal and transversal stripping belongs to fibrocyts as well
as to skeleton muscles.

Isolované a petrifikované wvldkno kosterniho pfFicng pruhovaného
svalu. Na obvodé& svalového vldkna jsou pfiloZeny 5tihlé vietenité
fibrocyty s jadry. Uvnit¥ svalového vldkna jsou jddra svalové buiiky.
Isolated stripped fibre of skeleton muscle [macroobj. No. IV.—bone
No. 1., muscle No. 3).

Destitka petrifikovanych svalovfch vldken s vidliénaté vétvenou
arteriolou [helicin. typu) na pfechodu z periostu [okostice] do svalu.
Isotropni a anisotropni hmota svalu je zachovana. Podélné kontrak-
tilni fibrily jsou dobfe patrny i s temn§ymi jaddry svalovych vldken.
Skeleton muscles transversally stripped with helicin. arter. between
tendon, muscles and fascias. Nuclei of muscles fibrills are obscure
black and contractil fibres are longitudinally stripped [macroobj. No.
V., muscles No. 3).

Krystaly kalcitu s inkludovanymi bufikami. Dvojlom svétla v krysta-
lick¥ch obloucich.

Cells coming from bursae mucosae cemented in calcit crystals. Light
polarisation in calcit-crystals deformitations (macroobj. No IV.—
bursa mucosa No. 1].

Inkluse bunék bursae mucosae v krystalech kalcitu.
Cells from wall of bursae mucosae cemented in calcit-crystals (ma-
croobj. No. IV.—bursa mucosa No. 1).

Pifelomeny krystal dveojlomého kalcitu.
Double light refracting (island-like) calcit crystal (fracturated)
{macroobject. No. IV.—bursa mucosa No. 1].

Ohybové deformace pynakoidi a rhomboedrii ve druhé nosné vrstvé
kalcitovych krystalli, tvoficich stény mukosnich vackii kolem kloubil.
Deformations of calcit crystal's from the wall of bursae mucosae
periarticularies [macroobj. No. IV.—bursa mucosa No. 1).

Rady bun&k upevnénych na centrdlni krystalické miiice, kterd
vznikla ze zbytkid myxofibromatosniho vaziva.

Cell stripes fixed in wire-work of myxofibromatous ligaments ce-
mented in calcit (macroobj. No. IV.—burs. mucos. No. 1).

Tmavy okraj vnitfni plochy bursae mucosae s hojnymi vrstvami smo-
lové Cernych nepriisvitnych jader myxofibromatosnich endothelii.
Black interior [of bursae mucrosae] with copious layers of en-
dothelial cells.

Inkluse kfidlovitfch polymorfnich myxofibromatosnich bungk v krys-
talech kalcitu.

Polymorphocellulars myxofibrocyts cemented in crystals of the wall
bursae mucosae [(macroobj. No. IV.—burs. mucos. No. 1].
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fig. C. (a.) 13.
1I.
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Makroobjekt I.

TABUL. No. XXXII
Makroobjekt II.

Mnohocetné kiidlovité, polymorfni builky a jddra myxofibromatos-
niho vaziva z mukosnich va¢kd (burs. mucos) v prismatech a des-

kdch dvojlomného kaleitu.
Winged myxofibromatous cells cemented in iceland-like double re-

fracting calcit (bursae mucosae—macroobj. No. 1V.].

Deska dvojlomného kalcitu s inklusemi kiidlov. myxofibromatosnich
bunék tvoficich guirlandovité zavésy v osdch krystalisaénich miiZek.
Winged myxofibromatous cells cemented in lamelle of calcit form
guirlande-like figures.

Hojné buniéné inkluse v zdvésech na centralni krystalisatni mfiZce,

jako na pavulindch pfichycené.
Winged myxofibromatous cells fixed on wire-work similar to that of

spider’s work.
Pavudinovitd Krystalisatni miiZka se zbytky bunék a jader myxo-
fibrosniho vaziva ve dvojlomném kalcitu.
Shadows of myxofibromatous cells and nuclei in double refracting
layers of iceland-like calcit [macroobj. No. IV.—burs. mucos. No. 1).

Petrifikovany mozek velikého savce. Pohled shora. Foto ]J. Petrbok

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

TABUL. No. XXXIII.

Makroobjekt IIIL

Petrifikovand pétef s miSnim obsahem shora a zdola. Foto A. Pilat.

TABUL. No. XXXIV.

Makroobjekt IV.

Petrifikované kosterni svaly s tipony na kost a oteviené dutiny mu-
kosnich véac¢kid (Burs. mucosae). Foto A. Pilat.
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