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Delni Véstonice: pokus B. Kiimy o rekonsiruket vehledu sidlisté loveit mamutii” pod Pavlovskymi vrchy

Spi¢ék (C,) fosilniho medvéda hnédého (Ursus arctos), gravettien, 26 640 110
BP (nekalibovand 4C data).



obsah prvku
Prvek RSD
(ng/8)
Ba 101 12
Zn 184 14
Sr 374 6
obsah Zn [mg/kg] : bylozravci — vsezravci — masozravci

90-150 — 120-220 — 175-250

Content Sr[mg/kg]: masozravci - vsezravci - bylozravci
100-300 - 150-400 -> 400-500









Mikulov

Vyzkum rodinné hrobky Dietrichstein(.

Knézna Karolina Maxmiliana (11734)
trpéla néjakou blize neuréenou, a na
kosternich pozUstatcich
nezjistitelnou, chorobou (uvazuje se
o tzv. ,rychlych souchotinach®).

1 © I
| umeno | Rokimnti | He(ugg?)
Karolina Maxmilidna Dietrichsteinova 1734 8,20+ 0,23 © -
2
6,0 ; ¥
Andrew Jackson 1845 5’ 6 T
N —
3,98 £ 0,29
Napoleon Bonaparte 1821 3,3
4,7 o J [ | | -

Karolina Ferdinand Anna Walter Marketa



Uherské Hradisté

pri zachranném archeologickém vyzkumu klasterniho kostela
vyzvednuty na Rajském dvore klastera kosterni pozustatky. Podle
nazoru autora vyzkumu, archeologa R. Snasila, mohly pozUstatky
patrit zakladateli klastera biskupu Janu Filipcovi. Ten mél byt
plvodné pohrben pred hlavnim oltafem, jeho pozUstatky se zde
vSak nenasly (biskuplv nahrobek je vsazen do severni stény
presbyteria).

Jan Filipec (11509) biskup velkovaradinsky a spravce olomouckého
biskupstvi, diplomat ve sluzbach uherského krale Matyase Korvina
a poté Ceského a uherského krale Vladislava Jagellonského.

Mauzoleum, kde byl biskup plvodné pohrben, bylo patrné
vykradeno a jeho hrob vyplenén. Pokud se tedy jednd o pozUstatky
biskupa, musel byt na Rajském dvore pohrben sekundarné. V hrobé
byly nalezeny fragmenty drevéné rakve s hrebiky, nedovreny zlaty
krouzek (snad soucast biskupského retézu) a zvireci kosti.
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Vysoky obsah Pb v kostech jedince A mlze byt jednim z podpurnych argumentl pro jeho
ztotoznéni s biskupem Janem Filipcem, ktery byl velikym milovnikem vina. Z tohoto
hlediska je zajimava historicka zprava o onemocnéni biskupa Jana Filipce dnou: toto
onemocneéni, pokud ovsem nesSlo o jinou chorobu, byva totiz cCastym symptomem
subchronické otravy olovem.



Pristpo

Pristpo je obec lezici cca 3 km jihovychodné od Jaroméric nad Rokytnou.

PFi kopani sklepa domu €.p. 54 byly nalezeny nelplné kosterni pozUstatky minimalné péti
jedinct muzského pohlavi. Az na jednoho dospélého jedince byli ostatni stafi cca 18-20 let.

Zn/Sr
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Pb (ug.g?)
9.83 +1.56
22.90+0.88
16.32 +1.02
17.43 +0.22
7.03+2.74
6.96 + 1.56
43.79 +3.12
67.39+1.88
50.07 £ 6.88

5.00 £3.94



Prizkumem kosternich pozUstatkud z
hromadného hrobu napoleonskych
vojakl nalezeného ve Znojmé byl
zjistén nizky vék pohrbenych jedinc.

Nalez z Pfistpa je hromadny hrob francouzskych (?) vojakd po bitvé u Znojma roku 1809,
kteri zemreli cestou do lazaretu v Jaroméricich nad Rokytnou.



Pomér izotopu stroncia (8/Sr / 86Sr)

Pomér stabilnich izotop( stroncia (8/Sr / 86Sr) primarné zavisi na geologickém stari a
naslednych geochemickych procesech (napf. preména hornin, smiseni hornin rlizného
stari, apod.). To vede ke vzniku lokalnich rozdild v poméru 8/Sr / 86Sr.

87Sr / 86Sr

Uptake of strontium from
bedrock into vegetation

Humans take up
strontium from plants

Strontium in human skeleton
refecting local geology

- Enamed
.--"'ﬂ'.‘r'-r - Dhanlin
Crown i _—Pulp
" a —r
AZums
- Bone
Raal
Root— § Canal
‘:l'-,.. ¥ - R,
A F ool Merves and

4 « w ¢ Diood vessals
i r\-r i'r.h i

Tooth A-nau:;m'_.-'



Pomeér izotopu stroncia (3/Sr / 26Sr)

Mix of
*ISr/#08r from
seawater and
atmospheric
dust

®'Sr™8r in deep rooted

plants = ¥ Sr/™Sr in s0il

available pool £+ depth
gradient

Atmosphenc
depaosition

Substitution with
Ca at Ca=zites in
hwnes and teeth

=Sr™0Sr in
shallow rooted
plants = ¥Sp/Sr
in surface sml
available pool
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Sr/Sr ratio in plants | *7Sr/*Sr ratio in plants
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Plant uptake from A
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*Sr/*Sr in available soil pool = mix between *"Sr/*Sr from atmospheric
deposition and *'Sr/*®8r from bedrock and bulk soil weathering fluxes

Weathering fluxes

T8/ 551 in bedrock and bulk sail




Interpretace

Dutcome A:
Enamel®”Sr®8Sr = Bone ¥'Sr®68r

I

|

Qutcome B:
Enamel® Sr®%Sr + Bone ¥ Sn%sr

l

l

Option1: Individual was
born and lived locally
during entira lifetime.

Option 2: Individual
moved from one locale
to anothar with identical
9755y ratios.

Option1: Individual
spent childhood in ona
locale and adulthood in
another locale.

Option 3: Individual moved
from one locale to another
but continued to eat foods

from former place of
residence.

Oplion 2: Individual
lived locally during
entire lifetime but
consumed imported
foods during childhood
or adulthood
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Srratio (Enamel)
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Blucina, Turany a Podoli (mladsi doba bronzova)

| = Blucina
* Turany :
* Podoli : 5
1 . 21
5 i 12 ¢
_ o ¢
22
| 11 15 @511 T
2 16 18 @51 e
s 1@ 0 @ e o0
w3 6 @ T ;r
. oo & -7
""""""""" "."d_d_d_d__a-*""'-
-.......ﬂzz._.:-.._.:!:: ..........................................................................................................
| | |
0.7095 0.7100 07105

=r ratio (Dentin)



Vyrazny rozdil v izotopovych pomérech ve skloviné a dentinu jedince 12 z Bluciny a jedince
14 z Tufan mUzZe souviset s jejich Zenskym pohlavim (u juvenilnich jedinct 8 a 21 nebylo
pohlavi mozno urcit).

patrilokalni exogamie
(nevésta prichazi do rodiny manzela, pro stfredoevropskou dobu bronzovou byla
patrilokalita typicka)

Prevalence of Patrilocal Marriage
Scaled 2016

- No expectation of living with either his or her family (no evidence that more than 5% of marriages are patrilocal)
WoanLon
Vol ’STATS VV Softening patrilocality, a young couple may be expected in exigency to lie with his family. More than 5%, but less than or equ
- Strong presence of patrilocality; young couples are expected to live with the husband's family, greater than 20% of marriage

MARR-SCALE-1 No Data
Data The WomanStats Project
http://womanstats.org



Obsidian

Obsidian je druh sopecného skla, horniny, ktera vznika nasledkem magmatické Cinnosti, kdy
dojde k rychlému kontaktu zhavé kyselé a viskdzni lavy s chladnym prostredim a naslednému

rychlému utuhnuti.
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Ba (ug/g)
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Scatterplot (Zr vs. Ba)
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Scatterplot (Ce vs. Er)

TATS

TA1Y

Taz1

Czech rep.
Slovakia
(Sreece
ltaly

oA

Irag
Mexico
Micaragua

= o o = o Fo

I I
100 150

Ce (ugig)

I
200 250




BEalsr

12 14

10

Scatterplot (HfiZr vs. Ba/Sr)
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PC 2

PCA classical (scores)
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Element
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Na 7545.511
Mg 87.26532
Al 15103.68
Si 91507.3
P 20.45951
K 618666.5
Ca 1624.135
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Provenience obsidianu
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Chronologie paleolitu

stafi (ka BP; nekalibrovano) faze kultura

43-33 nejstarsi ( tranzitni”) szeletien
(IUP) bohunicien

38-27 starsi (EUP) aurignacien

prvky sireleckienu, aj.

30-20 stiedni (MUP)
gravettien
epiaurignacien
18-11 pozdni (LUP) epigravettien

magdalénien
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Aurignacien

Mn [ppm]
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Gravettian
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Epigravettian
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(Epi)Magdalenian

Epimagdalenien
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Pozdni paleolit a mezolit
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Vyloupeny hrob €. 80

Strachotin

vyzkum pohrebisté z doby stéhovani narodd (kmen

Langobardu)

i X i, 5, bbb [ Purter $role — sl M,



Reakce pozustatku s
medi

Kosterni material z jihoafrickych
muzei




Kontaminace kosti koroznimi produkty médi




,,Mos teutonicus”
V katedrale v Lescaru (1483-1555 pohtebisté navarrskych panovniku). V krypté

na podlaze byly nalezeny pozistatky zbarvené zelené ¢i naCernale + zony hnédé
a bez zbarveni. (v krypté nepfitomny médéné predméty).

Pozustaky byly pfipsany krali Jindtichovi II.

Zeleno-smaragdové zbarveni kosti = dusledek
vareni téla v médéném kotli.

4

Mos teutonicus

Pozistatky sv. Ludvika, zemielého 1270 v Tunisu, byly vafeny ve slan¢ vode — kosti
byly transportovany do Saint Denis a maso do Monreale (Sicilie).

Filip IIT Smély, zemiely 1285 v Perpignanu, byl vafen ve vodé a ving, kosti byly
transportovany do Saint Denis a maso do Narbonne.



Experiment (Franchet 1933)

50 ml octa a 50 g soli / | vody. PozUstatky byly 3 hodiny vareny a poté
ponechany v kotli 60 dni.

18 h tu a tam se objevuji nazelenalé skvrnky
36 h zretelné svétle zelené skvrny
72 h zelené zbarveni kosti i zbytk( mékkych tkani (svall, tuku, vaz()

5d zbarveni dosahuje mnaxima u vzorku bez vétsiho podilu tukové tkané,
vzorky s tukem maximum za 8-10 dni.

62 d — zbarveni se nelisi od toho z 10. dne.

Béhem varu svalovina odpada, az na malé zbytky

Fig. 6. — Os aprds bouillage dans la saumure acide,sans décharnement préalable. Les zones verles,
(noiressur la figure) vers les épiphyses étaient dépouillées de chairs.
La zone blanche, i la diaphyse, avait conservé !a chair.



Kosti bez tuku:
modrozelena barva, tu a tam nazloutlé skvrnky.

Kosti castecné zbavené tuku:
zelend — svétle smaragdova barva, kromé mist, kde zcela vymizel tuk —tam barva
modrozelena. Také Zluté-svéetle hnédé skvrny.

Kosti s vysokym obsahem tuku:.
zelena — tmaveé smaragdova barva, s cernymi a hnedymi skvrnami.

Kost ktera si uchovala témeér vsechen tuk:
barva zelena-Cerna.

Na zbarveni nema vliv ani tak doba macerace jakoi spiS obsah tuku. Kosti s tukem
ziskavaji barvu zeleno-Cernou, s vymizenim tuku se zméni na modro-zelenou.

Kosti krale Jindricha ..
zeleno-smaragdové = velka cast tuku se odstranila varenim nebo se tuk béhem
staleti rozlozil a barva se zménila na modrou.



Interakce mékkych tkani s medi

Meéekké tkané se rychle nasytily solemi médi. Po vyjmuti z roztoku a ptisobenim
vzduchu byly vysusené a ztvrdlé a ziskaly zeleno-Cernou barvu.

Tuk plvodné pritomny ve svaloviné se v horké vodé rozpusti, svalovina ziska svétle
zelenou barvu a je krehka a lamava. Tkané jsou mumifikované, nerozkladaji se a

mirné zapachaji po loji.

Proteiny: vznik komplext (Cu)

BN R 7 2Na®
B B S O I Lipidy:  vznik soli MK
\Cu/
_____ Lo Ne b Kostni minerél: ~ substituce Ca (Cu, Pb, Fe)
A
L R \O .

Buffon (Histoire naturelle) popisuje ruku Zeny (?) nalezenou v Clamecy (Niévre): kompletné
vysuSena, klze a zbytky mékkych tkani jsou cerné, zkornatélé a taktéZ poskozené na
nékolika mistech, kde lze vidét kosti zbarvené modre s tendenci do tu vice tu méné tmaveé
zelené.



,Mos teutonicus”

Rozvoj zejména po 2. kfizoveé vypravé. R. 1300 pokus o jeji zakaz 1300 bulou papeze
Boniface VIII.
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400+ b R lal A R 4 excarnated
' A A

i . i St cpuaisn . | © eviscerated
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0 Coh af A

DATE OF DEATH

Doklad ,mos teutonicus®
” Ccus FIGURE 2. For a better demonstration of the relationship between corpse transport, evisceration and
excarnation in the Middle Ages, in this graph data on 40 people were added to the sample, among them

(baZIIIka SV. Jlrl ’ PraZSky hrad) German, French and English kings and some nobles and bishops that all died between 877 and 1471.

From the 17th century enwards, evisceration in the Habsburg dvnasty was not related to body transport
or an extended time interval between death and burial



,Mos
teutonicus”

Pozustatky cisafe Lothara I. (T
1137) vykazovaly vySSi
hodnotu poméru D/L forem
kyseliny asparagoveé (Asp), nez
ve  srovnhavacich  vzorcich
(pozustatky jeho zeny
Reichenzy (1 1141) a jeho zeté,
vévody Jindficha Lva (T 1139),
ktefi zemreli a byli pohrbeni
pfimo v Konigslutteru).

kasp
L-aspartic acid = p-aspartic acid,

kasmp

......

Duke Heinrich Emperor Richenza

der Stolze Lothar I (Lothar's wife)
1139 37 Hal
6. 1. Photograph of the three medieval (12th century) burials analysed in this study. The jumbled state

of Lothar’s skeleton in comparison to those of his two relatives is due to the opening of the sarcophagus in
1620. The year each individual died is given under their name.
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,Mos teutonicus”
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FiG. 2. Aspartic acid racemization in bone (deer) during
boiling in water plotted in the form of reversible first order
kinetics T e

Rok umrti D/L Asp

Postup A (4 h, 110 Postup B (4 h, 110

°C) °C)
Reichenza 1141 0,059 = 0,002 0,028 + 0,004
Lothar I. 1137 0,090 = 0,001 0,056 = 0,001
Jindfich Lev 1139 0,059 = 0,002 0,029 + 0,004

Z experimentalni asové zavislosti racemizace kyseliny asparagové v kosti ve vrouci
vodé bylo mozno odhadnout i dobu vareni cisafova télanacca6h 30 min.



hydroxypyromorfit
hydroxyapatit (Pbs(PO,);0H )
(Cay(PO,),0H) | Eo——— pyromorfit
pH 7,0-7,5 (Pb,(PO,),Cl)
pH <7
hydroxyapatit oktakalciumfosfat brushit

——
(Cay(PO,),0OH ) —— = Ca,H(PO,) . 2 H,0 CaHPO, . 2 H,0

pH 7,0-7.5 pH 6,0 -7,0 pH 4,5-6,0

hydroxyapatit vivianit

(Cag(PO,0H) | E==p> Fe,(PO,) . 2 H,0
pH 7.0-7.5 pH 6,560




Transformace kostniho mineralu
V kyselém prostredi:

hydroxyapatit (Ca,,(PO,),(OH), ) = brushit (CaHPO, .2 H,0)

pH: 7, 0 — 17,5 (fyziologicke) pH:4,5-6,0




Brushit

A Dietrichsteinska hrobka v Mikulové
(knize Walter Xaver Dietrichstein, 1. pol. 18. stol.)

B Svatojifska bazilika v Praze

(abatySe A. M. Schenweisova, 2. pol. 18. stol.)




Radiouhlikové datovani
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Alternativni chronologie: datovani s vyuzitim izotopu uhliku 14C
Alternative chronology: dating utilizing carbon isotope 14C

mOXCUOORXT

moCcw—A0—-Ww-—0

kosmicke proton Fyzikalni podstata:
\v Izotop 4C vznika v hornich vrstvach atmosféry;
4’7. neutron ® jadro "N
produkty L Odtud pfechazi do zivych organismu a uklada
vt' | . . s v .
SO o se v nich po dobu jejich Zivota;
oxidace
Do flory vlivem fotosyntézy, do fauny stravou;
14(;0z
fotosyntéza Po umrti organismu se v ném izotop #C
prestane ukladat a dochazi k jeho pozvolnému
rozpadu;
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Vysledky méreni a problematika kalibrace
Results and calibration issue

Laboratorni vysledek je udavan ve formé stredni hodnota * smeérodatna odchylka
(s predpokladem normalniho rozdéleni) v radiokarbonovych letech (“C BP nebo BC,
vztazenych k roku 1950);

Jelikoz radiokarbonové roky se lisi od solarnich let vlivem nehomogenni distribuce izotopu
14C, je data tfeba data kalibrovat. Pouzivaji se k tomu kalibraéni softwary (CalPal, OxCal,
Calib) a kalibraCni sety (IntCal04, IntCal09). Pro obdobi neolitu jsou zakladem kalibrace
dendrodata. Vysledky jsou pak udavany v intervalech pravdépodobnosti 16 (68,2 %) nebo 20
(95,4 %).

Gauss - Laplaceovo normalni rozdéleni
rozptyl pravdépodobnosti

rCALPAL 14 0.3 ‘

0.2
34.1%| 34.1%
0.1
OxCal

0.19 |

0
“‘ - 30




Kalibrace radiouhlikovych
dat

Calibration error and measurement error
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Radiouhlikové plato

v
Radiocarbon determinssian

Calibraed date
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,0ld wood“ problem

Material je mnohem starsi nez je doba
jeho utilizace ¢lovékem.

- dlouhovéké dreviny
- lidské pozUlstatky
- lastury




Rezervoarovy efekt

Carbon exchange reservoirs
(simplified)

Photosynthesis AtmOSphere
1.9% CO:z to
dissolved
carbonate
A I
Terrestrial Surface
. Respiration Dissolved
blOSpheI’e carbonate ocean
1.3%/1.00 to €02 2.4% | ~0.95
Death Mixing Mixing and
upwelling
Decay
Dead organic Deep
matter ocean
3.6%/<1.00 90.8% /< 0.95
0 1 Percentages show the fraction of the total carbon reservoir of each type.
I

5':730 T ' T T T T T y T y Numbers after slash show ratio of 14C to 12C as fraction of atmospheric ratio.
0 10000 20000 30000 40000 Years



Fosilni paliva

Fosilni paliva neobsahuji Zadny radiouhlik,
exhalacemi CO2 z jejich spalovani dochazi ke
snizovani relativniho zastoupeni radiouhliku v

atmosfére a vegetaci.

cosmic radiation phatosyrthesis

< heutran

.14N—oopmtun i = *

@ @D — LY

@ atmospheric gasses
02
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D14C measurements of corn (Zea mays) across North America during the summer of 2004 (in ur
During this period, a decrease of 2.8% corresponded to approximately 1 ppm of added fossil fue
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1.4

y B

1.6}

CraiZEi w4.1.7 Bronk Ramss,

L

Bomb peak
(Bomb spike)

{20100 rl 2 Post-bomic tmospheric MHS curve (Hua and Barbecti 2004]

L

Ll I L. L. I Ll
1570 1960

Calibrated date {calAD)

1990

Geschlecht Alterin % C-14 iber Quotient
Jahren® dem Rezentwert Co%-/
: J - Kollagen
im CO%- im
Kollagen
W 20 40,5+1,2 31,8406 1,3
gochele a0 askia 208406 18
W 30 —_— 17,34+0,6 —
m 61 22,6 11,3 11,84+0,5 1,9
m 65 21,04+ 0,7 6,64+0,4 3,2
65 27,64+ 1,7 153406 1.8
W 65 31,04 1,6 18,4+0,6 1,7
m 69 27,1+09 10,7404 2,5
w 70 28,6408 14,2406 2,0
w 75 29,4 £ 2,0 23,6404 1,2
m 79 19,0 +1,0 8,040,6 2,4
Mittelwert 60—80a 25641,7 13,6420 2,1+40,2
f. Alter

2 Beim Tod im September bis Oktober 1967.



Material Laboratory ID Fractionation-corrected pMC &"C (% PDB)

L u d WI g C ave Bone collagen UGAMS-0022 1309+ 0.4 -195+0.1
( N am | b | 3 ) Bone collagen UGAMS-00228 1321£07 195£0.1

Tendon UGAMS-0112 1364107 -19.410.1

Skin UGAMS-132 136.1£0.7 196201

Tahle 2. Percentage of modern carbon in bone, tendan, and skin from a mummified adult female bahoon in Ludwig Cave, Namibia

LUDWIG CAVE

osuowIS CAVE e 170

Atmospheric '*C Y|

Atmospheric "‘C (PMC)
8
|

110 -
* Tendon
i - 1951 = Skin
100 - S -~  Bone collagen2
1 e Bone collageni
90 —_——_ 77— [+
1955 1960 1965 1970 1975 1980 1985 1990 1995
Year(AD)

Fig. 3. Modeling changes in bone collagen radiocarbon content for different birth years based on atmospheric *C levels for the Southern
Hemisphere 1855-1994. The “C data have been plotted as a 3 point running average of measurements made in Wellington, New Zealand and
published in Manning et al. 1990, and Manning & Melhuish 1994 The bone, tendon, and skin *C measurements are plotted on the curve. The Y
error bars are contained within the symbols used. Models assume that the adult female baboon died in 1977. The best model suggests that the
baboon was born in 1958, indicating an age at death of 19 years.




Perska mumie

4C bomb peak

190

180 \1\
170 4 \
160 +

N \\ Skin: 111.08 £ 0.49 pMC
150 : \ trssme H 27869 piic
140 L Bone, collagen:

\\\25.02 +0.44 pM
130 §

120 J{ =y

9]

pMC (Percent Modern Carbon)

110
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90 1::::"‘1:::11:":
1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

year

Konfiskovana 2000 na ¢erném

trhu, podle napisu by se melo Jedinec zemrel AD 1994—1996, mumie je
jednat o Ruduunu, dceru krale podvrh

Xerxa (518-465 BC).



Table 1 Summary of the selected samples.

Sample ID  Sample Analyzed fraction

S1 Head hair Hair keratin
Male, 36 y S2 Mandibular right canine Dental enamel
1973-2010 S3 Mandibular right second molar ~ Dental enamel

S4 Pubic symphysis Trabecular bone

S5 Base of skull Cortical bone

Table 2 Results of AMS 4C dating analyses.

Sample ID  Fraction modern (x1g) Calibrated ages (1o ranges) Dates yr AD (1o)

S1 1.0493 = 0.0056 2007-2011 2009.0+2.0
S2 1.3632=0.0079 1975.4 (May)—1976.7 (Sep) 1976.0 0.7
S3 1.3182 £ 0.0063 1977.9 (Nov)-1979.3 (Apr) 1978.6+0.7
54 1.0674 = 0.0044 2003 (Jan)—2006.7 (Sep) 20049=x19
S5 1.1463 = 0.0044 1990.5 (Jun)-1992.8 (Oct) 1991.6 £1.1

Summary of the first radiocarbon results from collagen fractions extracted from human bone (30-year old man, deceased in 1995) with
the soft chemical method displayed in Fig. 2

Sample name Sample preparation method SC* (%) 14C content* (pMC)  Calibrated age” (AD)

A Collagen (insoluble fraction after EDTA =223+0.7 126.2+1.0 1958-1962 (0.23)
treatment of bone powder) 19801983 (0.77)

B Insoluble collagen after pepsin -228%0.7¢ 123.3+ 0.6 1958-1961 (0.51)
digestion of sample A 19821984 (0.49)

C Soluble collagen fraction after pepsin -222%1.5 125.1+1.1 1958-1962 (0.36)
digestion of sample A 19801984 (0.64)

D Collagen (method used in radiocarbon =161 +3.8 141.12+£1.20 1962 (0.04)
dating for the production of gelatin) 1973-1975 (0.96)

E Long bone, lipid fraction —-220%0.9 113.73 £0.55 19571958 (0.07)

19901994 {0.93)




Turinské platno

Datovani pomoci
radiouhliku
problematické




