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Cce KOHTEKCTyaJIn3yje ie0 AMHAMUYHE TPaHHuIe naMehy jexa i 0TpoBa Kao u Aa

Ce yKasKe Ha BAYKHOCT Ca3HAHA, IPEHONIEHA MCKYCTBA U CABPEMEHMX HAYIHUX
mocrurayha. Oenomen rpannue usmehy sexa u oTpoBa careaBaH je Kpos IpusMy
MCTOpHje HayKe U Hacseha, Kao ¥ MMpy APyIITBEHO-UCTOPHjCKO-HAYIHH KOHTEKCT,
ca repuropujatHuM $pokycoM Ha nogpydje Cpbuije.

Multidisciplinary project Thin Line has been designed with the idea to
contextualise a part of the dynamic line between a medication and a poison and to
indicate the importance of knowledge, transfer of experience and modern scientific
achievements. The phenomenon of the thin line between the medication and the
poison has been perceived through the prism of history of science and heritage, as
well as in a wider social, historical and scientific context, with the territorial focus
on Serbia.
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»CBe CyIcTaHIe Cy OTPOBU U HeMa HUjeHe Koja Huje.
Camo 7032 pasuKyje OTPOB Off JIeKa.
CBe MOsKe OUTH TOKCHYHO aKo je /1034 JOBO/BHO BUCOKA.”

IMapaunensyc (1493-1541)

Aa nu je nek unu otpos?

Caercka 3/jpaBCTBEH OPraHU3aIIMja JIEK JiepUHUIIE
Ka0 CYINCTaHIy HJIM NPOM3BOJ KOjU Ce IMpUMEHYyje
Za 6u MOSMQHUKOBAO HIM HCIHUTAO (HUBHOJIOIIKE
CHCTEME MJIH [TATOJIONIKA CTakba, 4 Y Lk JoOpobuTu
yoBeka — mpumaoua. Jpyra nepununuja xaxe na
je JIeK CYICTAaHLA MM MOCTYIIaK KOju OKOHYaBA Me-
JUIMHCKO CTakbe, KA0 ITO Cy MEAUKAMEHT, XHPYp-
K4 ONepalyja, MPOMeHa HAYMHA XKUBOTA MIIM YaK
Prn030(cKU HAUMH PA3MUIIBAKkA KOJU IIOMAXKE Jja Ce
OKOHYajy aTke 0c0o0e NN IOBEfIE 1O CTaHha U3JICUCHha.
3paBCTBEHO CTame MOXKe OuTH 6osect, MeHTAIHA
6osecrt, renercku mopemehaj wim jeHOCTaBHO CTarbe
KOje 0c00a cMaTpa IPYIITBEHO HEOXKE/bHUM.

Curyanyja ca orpoBuma je 0bpyra. Ommra se-
¢uHHIMja KaKe Aa Cy OTPOBU CYICTAHIE MU IIPO-
M3BOJM KOju pemere buonomxe (pusmonomxe, ma
9aK ¥ MEeHTaIHe) QyHKIHje OpraHusMa n3asuBajyhu
nponasHe umu TpajHe mopemehaje, yxmyuyjyhn u
cmpr. [penustuje pedeHo, To MOry buTH XeMujcKe
Cymncranne (MIM yTHLAjM Ha MEHTAIHO CTame) Koje
Cy IO CBOjOj IIPUPORH CTPAHE JBYACKOM OPraHH3MY
WK TIOj€UHUM O}IzlraHI/IMa U CTOTa M3a3UBajy PyHK-
nuoHasHe mopemehaje y opraHusmy.

MebyTum, npenusty nedpuHuLMjy ¥ jacHy rpaHuLy
usmely sexa u orposa Huje moryhe ogpeguTn. Axo y
0031p y3MEMO MUHHJATYPHY CKaJTy, Tajja HEKH J0Opo
IIO3HATH OTPOBU IIOCTA]y JIEKOBHU, aKO C& KOPUCTE Y
npaBuiHO ofpeheHrM KomMunHAME, KOje Cy MHOTO
myTa Mame Of TOKCH4HMX. Kcra cymcranma moxe
6uTn HemkombrBa (MMa YaK M JIEKOBUTA) AKO je AaTa
Y jEMHOj MO3W WK HA jeflaH Ha4MH, 4 OTPOBHA aKO je
JaTa y APyroj JO3H MU IIPUMEHEHA Ha IPYTH HAYKH.

€Ha OTPOBHOCT 3aBMCH M Of] Halle OTHOPHOCTH M
TPEHYTHOT CTaka OPraHM3Ma, KA0 M HH3a JPYIUX
daxTopa. Y 3aBHCHOCTM Off HHX, CBAKA CYICTaHIA
MOyKe OUTH TOKCHYHA, [Ta ¥ CMPTOHOCHA IT0 YOBEKA.

Homarue KOMIUIMKAIMj€ HACTajy Kaja y3MEMO Yy
0631/1p 7l TIOCTOje CYTICTaHIE KOje caMe Mo cebu HU-
Cy OTPOBHE, aJI¥ Y KOMOMHAIM]U Ca HEKMM JPYTUM,
TaKohe HEOTPOBHMM CYIICTAHIJAMA, IOCT4jy CMPTO-

“All things are poisons, for there is nothing without poi-
sonous qualities.
It is only the dose which makes a thing poison.”

Paracelsus (1493-1541)

Is it a Medication or a Poison?

World Health Organisation defines a medication as
a substance or a product applied in order to modify
or examine physiological systems or pathological con-
ditions, for the benefit og a human—recipient. An-
other definition says that a medication is a substance
or a procedure that ends a medical condition, such
as medicament, surgical operation, change of lifestyle
or even philosophical way of thinking that helps to
end person’s suffering, or leads to recovery. Medical
condition can be disease, mental illness, genetic disor-
der or simply a state that the person considers socially
unacceptable.

The situation with poisons is the opposite. General
definition says that poisons are substances or prod-
ucts that disrupt biological (physiological and even
mental) functions of an organism causing transient
or permanent disorders, including death. More spe-
cifically, these can be chemical substances (or impacts
on mental condition) that are, by their nature, for-
eign to human organism or individual organs and
therefore, cause functional disruptions in a living
organism.

However, a more precise definition and a clear line
between a medication and a poison cannot be deter-
mined. If we consider a miniature scale, then some
well-known poisons become medications if they are
applied in right amounts, which are several times
smaller than the toxic ones. The same substance can
be harmless if administered in a certain dose and in
a certain manner and at the same time, poisonous
in different doses and administered in a different
manner. Its toxicity depends on our resistance and
the current state of the organism, as well as a series
of other factors. Every substance can be toxic, even
lethal to humans.

Additional complications occur in case of sub-
stances that are not poisonous per se, but in combina-
tion with some others, also non-poisonous substanc-




HOCHE MemaBUHe.! ITocroje mymu xoju mate of
PABIMYUTHX aJIEPTHja KOJ| KOjUX je IepLemmja mojma
,,OTpOB” usMmemeHa. Hexu mymu HakoH wusnarama
IPAMIKMHY, TOJEHY, HEKOM TUITy XPaHe, NEHUIMIUHY
WA JPYTOM aJIEPTeHy MOTY PasBUTU BEOMaA 6ypHy
QJIEPTUjCKY PEaKLHjy, Off KOjUX HEKe MOTY 3a CBEra
HEKOJIMKO MUHYT4 JOBECTH 1O (aTaIHOT MCXOpa,
YKOJNIUKO HACTynM aHauaktuuky mok. Ca apyre
CTpaHe, IIOCTOje U PASTUYUTU YTULAJU HA MEHTATHA
CTama Koja cy Taxkohe Ha CBOj HAYMH TOKCHYHA (om
MobuHra 10 3aTPOBAHOCTU TCXHOJIOI‘I/IjOM).

IIpuua o omHOCy yoBeKa mpema JIEKy M OTPOBY
U BUXOBOj yrIOTpe6I/I jecTe mpuYa O HAINOj LUBU-
JI3ALHjU, O HAIIEM OJHOCY IIPpeMa IPUPOAHU U HayIU
u 0 MehycobHOj KOMyHUKALIH]H.

1 Ha npumep, go bypHe peakuuje Aomasu Kaja ce nedypka
raojuttapka (Coprinus Comatus) moMeIna ca aTKOXOTHUM
nuhem. OBa mpuBa CafP>KU HEOTPOBHO jeMIbEHE KOPUH,
Koje ce Oe3 mocyeAuLa Besyje 3a CH3MM aJIKOXOJ JEXHIPO-
reHasy, KOju MHaue yK/Iama eTaHoun us kpsu. Kapa ce eranon
YHECE CTOJba, a4 OBAj EH3UM je I/IHXI/I6I/IpaH KOTIPMHOM,
JIONIa3U JIO U3Y3€THO HENPHAjTHOT, IOHEKAJ, U TI0 KUBOT
OITaCHOT TOKCMYHOT CHMHZIPOMA.

Papujym emanarop Deutsche
Radium A.G., 1935. Mysej Hayxke
U TeXHHKe, 361pKa MeULIHCKe
TexHuKe, uHB. op. T: 11.1.139.
Radium emanator Deutsche
Radinm AG, 1935. Museum

of Science and Technology,
Collection of Medical
Technology, Inv. no. T: 11.1.139.

es, can create lethal mixtures.! There are people who
suffer from various allergies who have a different per-
ception of the word “poison”. After being exposed to
dust, pollen, certain kind of food, penicillin or some
other allergen, some people may develop very vio-
lent allergic reaction, some of which may have fatal
outcome in just a few minutes, if anaphye;ctic shock
develops. On the other hand, there are also different
impacts on human mental state that are toxic (from
mobbing to being “poisoned” by technology).

The story of man’s attitude towards medications
and poisons and their use is the story of our civili-
sation and our attitude towards science and mutual
communication.

1 For example, a violent reaction occurs when fungus called
shaggy mane (Coprinus Comatus) is mixed with an alcohol-
ic beverage. The fungus contains a non-poisonous com-
pound coprine, which binds to alcohol dehydrogenase,
which normally removes ethanol from blood without con-
sequences. When ethanol is taken from outside and this
enzyme is inhibited by coprine, an extremely unpleasant,
and sometimes even lethal toxic syndrome occurs.




UcTopujcka nepcnekTuea
Historical Perspective

Crapu ceeTt

JKuBoT npBOOMTHHX JbyAM TEIIKO je PEKOHCTPY-
HCATH, 4 TO IIOTOTOBO B)KH 32 HHXOB OJHOC IIPeMa
bonectu u cmpru. Hajseposaruuje ga ux je, aum cy
cTacayiy 0 HUBOA pacyhuBarsa, sKesba 3 HJICUCHEM
IPUMOpATa Ja IOYHy Ja TpParajy 3a JIEKOBUMA Y
npupopu. ¥3 nomoh moxyuraja u norpemaxa JOUnIu
Cy [0 CasHama O TOMeE Koje ce OubKe (1 KUBOTHEbE)
MOTY KOPUCTHUTH K20 XPaHa HJIU KOje UMajy JICKOBUTY
BPEJJHOCT, 4 Koje Cy of Bux oTposHe. JIako usnedrse
bomectu cy 6bune mpuxsahene u sedene momohy
JOCTYIHUX OM/BHUX (KMBOTHISCKHUX) JIEKOBA U TIpeft/
CTaB/bajle Cy [€O CBAKOZHEBHOI JXMBOTA Ha KOjH
cy mormu pa yrudy. OsbwsHuje 6Gomectu (wmm
TpOBa}ba), Ha KOje HMCY MMaJId YTHLAja, BEPOBATHO
cy mpummcuBaM HarnpupopHoM. Kpusua cy Tpa-
xumu y yBpehernom 6ory, smoHamepHOM feMOHY
MJIM 9HHEMA Koje je banmo Henpujaress. Takse BpcTe
bonectu BehuHOM cy sedene Bpahamem samyrase
Aylle WIM TAK, M3BJIAYCHEM 8JIOT y/be3da M3 Teld
GajaruMa, HANULUMA WIA [PYTHM  CPECTBUAMA.
Maruja 1 penruja saysumae Cy LEHTPATHO MECTO
y MEAULMHY IIpaucTopujckor nepuopa. Ilpsu e
KaEI/I” cy bunu Bpadeu/mamanu. K mopex tora mro
BehuHa siekoBa Huje Omia edukacHa, umak Tpebda
VIMATH Ha YMY fia Cy Ce HalujeHTH curypHo ocehanu
bome 300r CBOje M HCLEINUTEHOBE BEPE Y HUXOBY
epHKACHOCT.

[Topepn 6rbaka 1 XKUBOTHbA, TIPBOOUTHU JbyAU Cy
II0YEIH JIa KOPHCTE U Pyfe Koje Cy bue gocTymHe u
JIaKe 3a pepagy. 3a HeKe MeTasIe Jyro HUCY 3HAJH Jia
Cy TOKCHYHHU 300T HHXOBOT KyMYJIATUBHOT epeKTa,
K0 IITO je, Ha IpUMep, 610 ciydaj ca 0I0BOM.

2 OsoBoO je MekaH MeTas, Beuke rycrue. Beoma Hucka
TauKa ToIbersa (328—347°C, 3aBUCHO of IpUMeca y pyau),
Mmeby HajHIDKHMA Y TOpehemy ca ApyruM MeTanuMa, jegHa
je on 61/1THI/IjI/IX KapaKTEPUCTHKA 360r KOj€ je eKCTpaKIuja
OJIOBA M3 PYAC jeAHA OF jefHOCTABHHjHX METAJIYPIIKHX
OIlepanyja — raJICHUT, Py/a OJIOBA, IIeUE CE JOK CE HE CIIaJIH
CYMIIOp M He OCTaHe camo 0JIoBO. o je HajBepoBaTHH]e
u O6jaLHI-L€H>€ 36or yera j€ OJIOBO jemaH O NPBUX METasa
KOje je YOBEK KOPUCTHO, Ipe bakpa i OpoH3e, BepoBaTHO
ybpso Hakon otkpuha yrmorpebe Barpe (6akap u reoxbe
Cy 3HaY4ajHO KacHHje yuuty y ynorpeby — oxo 3600 1 1200
npe H. e). On1oBo nocepyje HU3 0cobuHa Koje cy omoryhue
HEroBo Kopuinherwe Ha PeaTUBHO HICKOM HUBOY PasBoja

TEXHOJIOTHjE: MEKO j€, CABUT/HUBO M JIAKO CE o6Jmeje u

6

The Old World

Life of the first humans is difficult to reconstruct
and this is especially true for their attitude towards
sickness and death. It is most likely that as soon as
they’ve reached the level of judgement, their desire
to gecome healthy again forced them to search for
medicines in nature. With the help of trial and error,
they gained knowledge which plants (and animals)
can be used as food or have medicinal value, and
which of them are poisonous. Easily treatable diseases
were accepted andp treated using available plant (an-
imal) me(fications and they were a part ofP everyday
life which they could impact. More serious diseases
(or poisonings), on which they had no imﬁact, were
progably ascribed to the supernatural. The culprit
was an offended god, maleficent demon or spells cast
by an enemy. Tﬁese kinds of diseases were mostly
treated by returning the lost soul or yet, expelling the
evil intruder from the body by chanting, using po-
tions or other means. Magic and religion held a cen-
tral place in the medicine of the prehistoric period.
The first “physicians” were medicine men/shamans.
Despite the f{ct that most of the medications were
not efficient, still, we have to bear in mind that the

atients must have felt better due to their and the
ﬁealer’s belief in their efficiency.

Apart from plants and animals, the first people
also began to use ore from their surroundings, which
were accessible and easy to process. For some metals
they did not know they were toxic for a long time due
to their cumulative effect, which is the case, for exam-

ple, with lead.?

2 Lead is a soft metal, with great density and a very low
melting point (328-347°C, depending on the admixture
of ore elements), which is one of the important character-
istics due to which the extraction of lead from the ore is
one of the easiest metallurgical operations—galena, lead
ore, is roasted until all of the sulphur is removed and only
lead remains. This is most likely the explanation as to why
lead is one of the first metals that the man used, before cop-
per and brass, probably soon after the discovery of the use
of fire (copper and iron came into use significantly later—
around 3,600 and 1,200 BC, respectively). Lead has a series
of properties that enabled its use at a relatively low level of
technological development: it is soft, malleable and easy to
shape and process (so much so, that it can be cut with a
knife). It is resistant to corrosion, easily pourable when in



Jlo6ama us rpo6a 230 ca nokanurera y Mokpuny (Ipag Kuxunpna), 2100-1800. roguse n. H. e, Hapopuu mysej Kukunpa
Jouenasua TyMademwa y obnactu apxeoJioruje u 6n0apxeonomje Cy MPEJCTaB/bala TPEMAHALK]y KAO HAjCTAPHUjU MO3HATH BUJL
XUPYPIIKE HUHTEPBEHIIU]E KOjOM CE OfICTPamYje Ie0 nobame y TEPAIeyTCKe CBPXE, HajBEPOBATHHjE YCIIE] EMUIIETICHE. 3aXBaJ'byjth/I
ucrpaxusawsy Ap Coduje Crepanosuh, oBa goHegasHO ommrenpuxpaheHa YnBEHNII ITOAKO CE CBPCTABa ¥ pep 3abmyza Koje ce
N€NIaBajy y Hay L. Hoso u maOTO NPUXBAT/bUBHjE HAYIHO 06jaI.IIH>CH>C JECTE J1a j€ BENTMKH 6poj OBUX CJTy4ajeBa y CTBAPH MOCIIENULIA
TPENOHEMATO3HUX MHPEKIIU]a.

Skull from grave 230 from the locality in Mokrin (City of Kikinda), 2100 —1800 BC, Kikinda National Museum

Until recently, interpretations in the g,eld of archeology and bioarchaeology represented trepanation as the oldest known type
of surgical intervention which removes a part of the skull for therapeutic purposes, most likely due to epilepsy. Thanks to the
research of Dr Sofija Stefanovi¢, this fact which was until recently generally accepted, is slowly becoming regarded as one of the
misconceptions that happen in science. A new and much more acceptable scientific explanation is that a large number of these

cases are actually the result of treponemal infections.

VYcrocrapmame MPBUX KaJNEHAAPA U IMTPOHANA3AK
nucMa oMoryhuim cy Ham ja npenusHMje IpaTMo
pasBoj smwyncke ucropuje. Hajcrapuju cauysanu mo-
KYMEHTH KOjU Ce OfHOCe Ha (papMaKOJIOTHjy Hpo-
Habenu cy Ha BickoM ncToky (MecomoTamcka u eru-
I1aTCKa Ky/ITypa). ¥ MeCONOTAMCKOj KyITypu® Hpo-

obpabyje (Tomko ga ce moxe cehu Hoxxem). OrropHo je
Ha KOPO3H]y, JIAKO Ce CUITa Kaa je ¥ TEIHOM CTalby, 1 JIAKO
Ce CIaja ca JIPpyruM METanuma c])opanajyhn pasnuyute
nerype. TOKCHYHOCT M HEXKe/beHU epEKTH OBOT TELIKOT
MeTasa [0 3fpaB/be JbYAU Cy BEOMd PaHO OTKPHUBEHU U
ZaHac ¢y 200po IOsHATH jep je 00BO jexHa op Hajuemthe
HPOyYaBAHUX TOKCHYHUX CYTICTAHIIH.

3 MeconoTamMujcKa LMBUIM3ALMja HACTANa je HsMeby
3500. u 3000. npe H. e. y ponunu Turpa u Eypara, na

Establishment of the first calendars and invention
of letters enabled us to trace the development of the
human history more precisely. The oldest surviving
documents regarding pharmacology were found in
Middle East (Mesopotamian and Egyptian cultures).
In the Mesopotamian culture,’ We%(l)und thousands
of tiles and fragments related to medicine. The first

liquid state and it easily fuses with other metals forming
different alloys. Toxicity and harmful effects of this heavy
metal on people’s health have been discovered quite early
on and today, they are well-known, because lead is one of
the most researched toxic substances.

3 Mesopotamian civilisation appeared between 3500 and
3000 BC in the valley of Tigris and Euphrates, on the ter-
ritory of today’s Iraq, eastern Syria and Iran.



HaheHo je Ha xwmbajie TUIOYA M pparMeHaTa KOju ce
opHoce Ha MepuuuHy. IIpBu cadyBan samuc xoju
Ceé OfHOCH HA MEJUIMHCKY IIPAaKCy Hajgasu ce y
Xamypabujesom saxonuxy* us 18. Bexka mpe H. e.
HajCTaijH Ca4yBaHU ETUNATCKU MEJUIIMHCKM TEK-
CTOBM Cy IIECT mamupyca u3 mepuoga usmehy 2000
ope H. e. u 1500. rogune mpe H. e. Meby BUMA
je HajnosHatuju Ebepc nanupyc. 3acHoBaH je Ha
CTAPUjUM TEKCTOBUMA KOjU BEPOBATHO JATUPAjy U3
3000. romune mpe H. e. Erunarcka megununa je yTu-
LIaJIa ¥ HA MEJULMHY CyCENHUX KY/ITypa, yKbyayjyhu
KynTypy aHTHYKe [puKe.

CTapOHHnHjCKa MeJMIMHA HACTAJA j€ ¥ pasBHjana
ce y mepuofy Off BOCEhbaBaka APUjEBCKUX IIJIEMEHA
y mebypedje Mupa u Tanra (oxo 15. Bexa mpe H. )
IO CapaleHCKUX ocBajama (0ko 1. Beka mpe H. e),
Kaja ce MOMEIIaja Ca IPYKO-aPariCKOM MELUIIMHOM.
Qunosoduja u mepunmua gpesne Mupuje cy He-
PasiBOjHH. BCpOBaJ'IO CE J1a j€ JbYZICKO TEJIO CTOJbHU
oMoTad becMpTHe fyIue, Koja je [0 CBETCKOT JiyXd.
ITpema Begama, 6omectu cy gemoru Koje Tpeba oTe-
PaTM Maru4HUM PHUTYaIOM, AU Cé HCTOBPEMEHO
y Bemama namase m BpioO pasymM/BMBM XHIHjEHCKH
nponucu. Hajpanuja crpydna mureparypa o mepu-
IIMHCKOj TIPaKCH y CBETy HacTana je y Muauju ynpa-
BO TOKOM BeJICKOT Ieproza.’ 3abesexeHa je y Tpanu-
LMOHATHUM MEJUIMHCKMM EHLUKIIONeAujaMa Am-
xapsaseda, Puzseda, Cympyma Camxuma v Yapaxa
Camxuma, KOj€ YMHE OCHOBY KJIACUYHE UHIIM]CKE Me-
JMIMHE KOja Ce HA3UBA ajyPBEACKA METULIMHA.

HajpaHnjm [MO3HATH IIUCAHU JOKYMEHT KUHECKE
MenuiHe Yuympammnn karnon scymoz yapa (Huang-
di Neijing) notnde us 3. Beka Ipe HOBe epe. JHarbe
O aKyIYHKTYPH U OM/BHUM JIEKOBUMA je CHIYPHO
jom u crapuje o cadyBaHMx cnuca. Kopene uma y
TPEBHOj KUHECKO] ¢punosoduju, Taousmy. IIpunrmm
Cc 3aCHMBA Ha OfpiKaBawy paBHOTeXe mameby cy-
IPOCTAB/bEHUX CUJIA ,jUH U jaHI Pajy OfPIKaBambd
HOPM4JIHE aKTHBHOCTH 4YOBeKoBOr Tema. Kapa ce
paBHOTEXKA Hapyid, 4oBek ce pasbomn. Kumecke
bumpHe Ppopmysie cacToje ce Of cacTojaka ofabpaHmx
72 GYHKIMOHUITY Y KOMOMHAIIMjH jefHU Ca JPYTUMA.
Craxa Owmpka MMa Jpyraudjy HaMeHy HJIM YJIOTY
Kako OW MoMorna Tenxy Ja IOCTHTHE XapMOHH)Y.
TpaguuyoHanHa KMHECKa MEIMIMHA [TOCMATpPa Jie-

TepuTopuju gaHammer Mpaxa, ucroune Cupuje u Mpana.

4 Xamypabu je 6uo Bragap Basunonckor napcersa. Bragao
je mpexo 40 romuna, oTupumuke o 1709. mo oxo 1669.
TrOfMHe Ipe HOBE epe.

S Bepcxu nmepuop y Mupuju je tpajao o 1500. go 500.
rofiMHe Ipe H. €.

8

surviving inscription related to medical practice can
be found in the Code of Hammurabi* from the 18
century BC. The oldest surviving Egyptian medical
texts are six papyri from the period from 2,000 to
1,500 BC. The most famous of them is the Ebers Pa-
pyrus. It is based on older texts that most likely date
back to 3,000 BC. Egyptian medicine influenced the
medicine of neighbouring cultures, including the
culture of Ancient Greece.

Old Indian medicine developed in the period since
the arrival of the Arian tribes to the area between Ind
and Ganges rivers (around 15% century BC) until the
Saracen conquests (around 1% century BC), when it
mixed with Arabic and Greek medicine. Philosophy
and medicine of the ancient India were inseparaﬁle
It was believed that the human body is the outer cov-
er of the immortal soul, which is un turn a part of
the global spirit. According to Veddas, diseases are
demons that should be banished with magic rituals,
but at the same time, Veddas also contain very un-
derstandable hygienic regulations. The oldest profes-
sional literature on the medical practice in the world
was written in India during the Vedic period.’ It has
been recorded in traditional medical encyclopaedi-
as Atharvaveda, Rigveda, Sushruta Sambita and
Charaka Sambita, which create the basis of classical
Indian medicine called Ayurvedic medicine.

The earliest known written document of the Chi-
nese medicine, Inner Canon of the Yellow Emperor,
originates from the 3" century BC. The knowledge
on acupuncture and herbal medications is certainly
older than the surviving manuscripts. It is rooted in
ancient Chinese philosophy, Taoism. The medical
principle lies in maintenance of the balance between
opposing forces of Yin and Yang, in order to main-
tain the normal function of the human body. When
the balance is disrupted, the person gets sick. Chinese
herbal formulas consist of ingredients chosen to func-
tion in combination with each other. Each plant has
a different purpose or a role in order to help the body
to restore harmony. Traditional Chinese medicine
sees the medicinal properties of food in the same way.
Difterent foods carry different energies that can go
directly to certain organs in order to help them heal.
Chinese word for poison is “da”. Unlike its negative
meaning today, in old texts it signified potency or the
ability to harm or heal. Physicians in China were well-
aware that the effects of a poisons vary depending

4 Hammurabi was the ruler of the old Babylon empire. He
ruled for over 40 years, approximately from 1709 to 1669
BC.

S Vedic period in India lasted from 1,500 to 500 BC.



KOBHTA CBOjCTBA XPaHE HA MCTH HaduH. Pasmuramre
HAMUPHHUIIE HOCE PAsIMYMTE EHEPrHje Koje MOry
uhu u gupextHo n0 oppehenux oprana kako 6u
UM noMore Aa ce uanede. KuHecka ped 3a oTpos je
»Ay . 3a PasNMKy Ofi HETOBOT HEraTUBHOTI 3HAYECHa
JAHAC, Yy CTapUM TEKCTOBMMA OBAa ped O3HAYABA
HOTEHIM]y, MIH CIOCOOHOCT CYICTAHIE JA IITETH
u neun. Jlexapu y Kunu cy 6umu Bpmo cBecHu ja
ZI€jCTBO OTPOBA BAPUPA Y 3ABUCHOCTU Of TOTd KAKO
je mpunpemsbeH. PasBuim cy pasmuduTe METOAC —
Ka0 IITO Cy KOHTPOJIA [J03€, MEMIatbhe Ca JPYTUM Ca-
CTOjLMMA U JpyTe TeXHUKe 00pajie IeKoBa — KaKo Ou
yONMaXXUIN TOTEHIHU]y OTPOBA, HPUTOM OYyBaBIIH
BeroBy epuracHocT. Takobe cy bumm cBechu pa ce
JI€jCTBO MCTOT OTPOBA PA3NIHKyje off ocobe Fo ocobe.
Ynorpeba oTpoBa M3BaH HErOBOT PELENTA 4eCTO Ou
ce mokasana cMproHocHoM. Ha mpumep, mpax on
IIeT KAMEHOBA, WM ,,BYLIM CaH ", ICUXOJEINIHHU JIEK
KOjH Caip>K1 apCEH, 6uo j€ jemaH off HajmoMy/IapPHUjUX
JIEKOBa y cpeAmboBekoBHOj Kunu. Yipkoc nekapckoj
IPEMOPYLIH Jja Ce KOPHUCTH CAMO Ka0 MOCIEhe Cpef-
CTBO 34 JICUCHE XUTHHUX CITy4ajeBa, MHOTHU Cy Ia ¥ TO
BpPeMe PEJOBHO KOHSYMHPAIM KAKO OM OKpermmiu
CBOja TeJIa ¥ OCBET/IMIIM CBOjE YMOBE.

V cauyBanum ciucuma paHe Meconoramuje, Erun-
Ta,° Ka0 U y MHAMjCKUM M KHHECKMM, mpoHahene
cy mpBe uHOpMaLHje Koje Ce YOIIUTe OFHOCE HA
OTpoOBe ¥ TpoBawa. Kaga roBoprmo o goxasuma ca
APXEOJIONIKMX HCKOINMHA, HE3a00HM/Ia3HO je 010BO.

6 Menec, psu $papao, (oxo 3000. roguHe npe H. e.) 6aBro
CE UCTPAKMBAMEM U HETOBAHEM OTPOBHOT U JIEKOBHTOT
6wna, 2 TO SaHUMAbE SAAPIKAIO CE CBE O MOCICHHHX
¢apaona. Hajpasnju nucanu mogany o TOKCHIHOCTHU Ha-
J1ase ce y eTUIaTCKUM manupHuM ceutimma. Y EGepcoBom
IANMPyCy HABEACHH Cy U IIOfALH 0 Moryhum ToxcnasuM u
JIEKOBUTAM [I¢jCTBIMA HEKUX TELIKUX METAII, Kby dyjyhu
U 0JIOBO.

7 Hlcropuja TpoBaa 0710BOM je cTapa ckopo 2.500 ropuHa.
[0 TpoBama 0JI0BOM [IOJIA3HIIO je M PAHHjE, ATH TaIallbU
JbyAM HUCY OMIM CBECHH TOT TPOBAd HUTH Cy CXBATAJIH
HETOB Y3POK. APXEOTIOIIKO UCTPAKUBAE IIOKA3Yje Aa Cy
npe oxo 250.000 roguHa, Ha TEPUTOPHjU JAHAIIHE jyTO-
HMCTOYHE q)paHuyCKe, HEAHJPETAICKA JIeld IIaTHIA Of
TpOBata 0JI0BOM. AHA/IN32 3y6a OTKPHJIA je KPATKOTPajHy
H3JI0)KEHOCT OJIOBY TOKOM XJIAJIHHjHX CE30HA, BEPOBATHO
yclies, YHOCa KOHTAMHMHHPAHE XPaHE MJIM BOJE MM TIAK,
yAuCama OJIOBHUX HCIIapema M3 Barpe. 1o ce pgemraBamo
BHIIIE ITyTa TOKOM XJIAHHjHX CE30HA, IITO CE TOTEHIHjaIHO
MOIJIO JIOTOMTH Y nehurama ca mopsemMuuM H3BOPOM
onosa. Mmax, u mopep Tora, TpoBame OJIOBOM je M JJaHAC
Hajuemha OostecT M3a3BaHA HEKMM CPEJMHCKUM 4TCHCOM Y
CAJ, a onoso Meby IPBUX JIECET CPEAMHCKHUX areHaca Ha
CBETy IO CBOjOj OmacHOCTH o 3apasie. (Auexcanapa /JI.

on how they are prepared. They developed various
methods—such as dosage control, mixing with oth-
er ingredients and other methods for drug process-
ing—in order to decrease the potency of a poison,
yet still preserve its efficiency. They were also aware
that poisons have different effects on different people.
Use of poisons outside their recipes often proved to
be lethal. For example, Five-Stone Powder or “Wushi
San”, a psychedelic drug that contains arsenic, was
one of the most popular medications in mediaeval
China. Despite doctors’ recommendation to be used
only as the last resort for treatment of emergencies,
many people regularly used it to invigorate their bod-
ies and enlighten their minds.

In the surviving manuscripts from early Mesopo-
tamian culture, Egypt®, as well as Indian and Chinese
manuscripts, we gﬁd the first information regarding
poisons and poisonings.

When we talk about the evidence from archaeo-
logical sites, lead is unavoidable.” It has been mined
and smelted for at least 8,000 years. Among the old-
est metal objects made of cast lead discovered in the
archaeological sites, there is a series of lead decorative
beads found in a tomb in Anatolia, in Asia Minor,
which date back to around 6,500 BC. The use of lead
in jewellery-making indicates that this was a period
when lead was still new and rare. Babylon, Egyptian
and Phoenician civilisations have used the lead to-

6 Menes, the first pharaoh (3,000 BC) studied and culti-
vated poisonous and medicinal herbs and that same inter-
est was passed on to the last pharaohs as well. The earliest
written information on the toxicity can be found in the
Egyptian papyri. Ebers Papyrus contains information on
the possible toxic and medicinal properties of heavy met-
als, including lead.

7 The history of lead poisoning is almost 2,500 years old.
Lead poisonings happened before as well, but at the time,
people were not aware of it nor did they understand its
cause. Archacological research shows that 250,000 years
ago, on the territory of modern southeastern France, Ne-
anderthal children suffered from lead poisoning. Teeth
analysis revealed a short-time exposure to lead during
colder seasons, most likely due to the intake of contami-
nated food or water, or inhalation of lead vapours from
the fire. That occurred several times during cold seasons,
which potentially could have happened in caves with an
underground lead source. However, despite that, lead poi-
soning is still the most common disease caused by an envi-
ronmental agent in the USA and lead is one of the top ten
environmental agents according to its harmfulness to hu-
man health. (Aleksandra D. Patenkovié, “Covek i olovo: i
udobruiuzlu”, in Zbornik Tanka linija (Beograd: Muzej
nauke i tehnike, 2021).



OHo ce nckonasa u Tonu seh Hajmamwe 8.000 roguna.
Meby najcrapujum MeTaTHEM IIpeSMETHMA OF JIU-
BEHOTI OJIOBA KOjU Cy OTKPHMBEHH Y aPXCOTOLIKHM
MCKOIMHAMA HAJIA3H CE HU3 YKPACHHX OJIOBHUX Ky-
IULa Koje cy nponahene y rpobuunm y Axagomnu-
ju, marupane y nepuog 6.500 roguna mpe H. e. Ba-
BIJIOHCKA, CTUNATCKA M (EHMYAHCKA LMBUIH3ALH-
ja KOPHCTHJIE Cy OJIOBO 83jefHO Cad B3JIATOM, Cpe-
bpom u bakpom oko 5.000 ropuua mpe H. e. Pane
€ruIaTcke rpobHMIE [ajy MHOIITBO JOKa3a O Ha-

IIPEJHOj METAIYPrUju U YIOTPeOH ONOBHUX IUTMe-

HaTa y KOSMETUIM M HpOousBOfmHU 60ja. Y ¢apa-

OHCKOM Erumnry o10BO ce KOPHCTHIO ¥ 3 IJIasH-

patbe KEPAMUKE, JIEMJbEHbE, MTHCAHE, KA0 BAIyT4, IPpa-

beBuncku marepujai, 32 JMBerme yKpacHUX, KUTH:A-

CTHX TIpejMeTa, amd U Kao mmuHKa.® Mexoha u

HEJOCTATAK Cjaja YIUHHIIM Cy OJIOBO HEIPHBIAYHIM

3a M3paJly HAKUTA M CJINYHE IIPUMEHE, AU Cy OCTasId

BErOBA CBOjCTBA JIOBEIA JO IMMpPOKe ymoTpebe,

0CeOHO Y IPUKO ¥ PHUMCKO 006a. 3aTO je 0JI0BO IIPBH

Off CelaM MeTajla aHTUYKOT MEPHOJA Ca 3HAYajHOM

Y/IOTOM Y HAaIIPETKy YOBEYaHCTBA.

Anrmaxa Ipuka je macmepmma sHame op Meco-
notamuje ¥ Erunra, ma wax u og Mupuje u Kune.
Iben majpehu gonpunoc je ycmocrasmame crmoboge
MUIUbEHA U UCTPOKUBAA, KOJU CY Y BEJIHUKO] MEPH
6 ocmobohenn yrumaja gpsxase u penurnje. Io-
CTaB/bEH je TeME/b MEJHUIMHE KOjU Ce CacTojao y
[IOCMATPaky HPHPOJE U YOBEKA, KAO M HHXOBOT
Mmehycobuor ogHoca. Bennky saciyry pyryjemo ¢uro-
soduMma umja Cy MCTpaKuBama Takobe yTuijama Ha
pasBoj MepmuuHe. Ipuxka MegunuHa je mocrana
OCHOB 32 CBA KACHHja MEJMIMHCKA CasHamwa. XMUIIO-
KpaToB 300PHHK je CIYy)KHO JeKAPUMa Ka0 H3BOP
TEOpHje U IIPAKCE Be3aHe 3 MEULIMHCKY HAYKY, aJd
¥ CIeIOCHUIMMA PUMCKUX MEIMIMHCKUX IIKOJA.
Hesaobunasua je XumoxpaTosa 3akyeTsa Kojy JieKa-

P TPaAMIMOHAIHO HOJIXKY U faHac, obasesyjyhu ce
Ha yCTPajaBambe ¥ eTHYKOM BPLICHY [Ay>KHOCTH CBOje
npodecuje:

»[...] TIpermcuBahy nedeme Ha pobpobur cpojux
MalyjeHaTa y CKIajy ca MOjuUM criocobHOCTIMA U
MojuM pacyhusamem n Huxaga Hukome Hehy HaneTH
ano. Huxome nehy, wak Hur ako Me samoiu, iperucaru

Iarenxosuh, ,, Yosex 1 0.1080: 1y dobpy uy 34y”, y 360pHUKY
Tanxa aunuja (beorpan: Mysej Hayke u Texuuke, 2021)).

8 Oumnoso-cynduy (PbS) ce y Erunry xopucrno kao 6oja
32 OYM jOII TOKOM TIPAUCTOPHjE, A Y yrIOTpe6H je u mamnac,
nocebHo y Muaujur.

9 IMarenxosuh, ,, Josex 1 0.1080: 1y dobpy u y 34",

10 ——

gether with gold, silver and copper around 5,000 BC.
Early Egyptian tombs provide a wealth of evidence
of the advanced metallurgy and use of lead pigments
in cosmetics and production of dyes. In pharaoh’s
Egypt, lead was used for glazing ceramics, welding,
as a currency, building material, for casting of dec-
orative ornamental object and as make-up as well.*
Softness and the lack of shine have made the lead
unattractive for jewellery-making and other similar
purposes, but its other characteristics led to its wide-
spread use, especially in Ancient Greek and Roman
times. That is why lead is the first of the seven metals
from the Antiquity that has had an important role in
the advancement of the mankind.’

Ancient Greece has inherited knowledge from

Mesopotamia and Egypt and even India and China.
Its greatest contribution is the establishment of the
freedom of thinking and research, which were largely
free from the impact of state and religion. They set
the foundation of medicine that consisted of obser-
vation of nature and man and their mutual relation-
ship. Great philosophers whose research impacted
the development of medicine hold a great merit.
Ancient Greek medicine became a foundation for all
later medical findings. Hippocrates Code served the
physicians as a source of theory and practice related
to medical science, as well as followers of the Roman
medical schools. Hippocratic Oath is unavoidable and
physicians today still take it, pledging that they would
persevere in ethical performance of the duties of their
profession:

“[...] I'will follow that system of regimen which will
benefit my patients according to my greatest ability
and judgment, and I will do no harm or injustice to
them. Neither will I administer a poison to anybody
when asked to do so, nor will I suggest such a course

In [liad and Odyssey, Homer wrote about the
use of poisonous arrows (In Ancient Greek, ro&ixdy
means arrow poison). Hippocrates was the first who
identified mercury, lead, antimony and arsenic as poi-

sons. The first person who described lead poisoning
in the mid-2™ century BC, under the name plumbis-
maus, was Nicander, Greek poet and physician from
Colophon. Many believed that lead had medicinal
properties so it was used in treatment of certain skin

8 Lead sulphide (PbS) was used in Egypt as eye shadow al-
ready in the prehistory and it is still in use today, especially
in India.

9 Aleksandra D. Patenkovié, “Covek i olovo: i u dobruiu
zlu / Man and Lead: For Better or for Worse”.



CMPTOHOCAH OTPOB HUTH hy My aTH CaBeT KOju MOXKe
IPOY3POKOBATH HErOBY CMPT |...]”

Y enosuma Huujadu u Oduceju, Xomep je nu-
cao 0 ynorpebu oTpoBHUX cTpena (To§xév Ha rpu-
KOM 3HA4M OTPOB 3a CTpese). XHIOKPAT je HpBHU
MICHTU(HUKOBAO SKHBY, OJIOBO, AHTUMOH M apCeH
Kao orpose. Hukamgep, rpuxu mecHux u sexap
u3 Konodona, mpeu je ommcao TpoBame O0J0BOM
CpesMHOM 2. BEKa IIPE H. €, IO HA3UBOM plumbismaus.
MHoru cy BepoBaIM a 0JI0BO MMa JIEKOBHTA CBOjCTBA
na je kopumheno 3a TperMaH oppeheHuX KOXKHEX
000IBerba, 2 y KOSMETUIIN K40 CPELICTBO MPOTUB bopa.
ToxoM rpuKe LUBUIM3ALMjE TTPOUSBOEHA OJI0BA Ou-
na je 300 myra Beha op npoussopme cpebpa, a HAKOH
yBobemwa cpebpror HoBua kao Bamyte (oxo 2700.
rofivHe Tpe H. €), OCHOBHHU LjM/b €KCILIOATALIUje Ta-
JIEHUTA IIOCTaje ,11061/Ija1-be cpe6pa, a OJI0BO TOCTaje
camo Hycnpoussoy. Emucuja onosa ce y mepuogy op
4000. zo 2700. rogune mpe H. € mosehana ca 160 Ha
10.000 ToHa rogumme.

ITo aTuHCKOM IpaBy U3 S. BeKa IPE H. €, HCIHjatbe
OTpOBa OHJIO je JIETHTHMMHO B3aKOHCKO CPEACTBO
3a MsBpIIEHe CMPTHe KasHe. IHTepecantHO je jAa
Ce EeKCIIEPUMEHTH Ca OTPOBMMA Ha ocyheHurpma
jaBmajy jom modyerxom HOBe epe. Excrepumente cy
sprum Murpugar VI Eymaropa (132-63. ropune
npe H. e.), Kpap Ilonra, u Aran III, mocmenmu
kpamb Ileprama (2. BEK). Murpugar u gpyru excre-
PUMEHTATOPY HeroBor oba Cy OMIM CBECHM TaHKE
JIMHYje KOja je [ieJMIa IOTEHIHjaIHO CMPTOHOCHE
03¢ Off MOTEHIMjATHO KOPHMCHUX KOJIMYMHA MOh-
HUX areHaca. MUTpHIAaTOBH JIeKapu Cy My CBOje-
BPEMEHO CITACHJIM JXMBOT Ha OOJHOM IOJBY KOpH-
crehu sMHjCKE OTPOB J1a 3ayCTaBe TELIKO KPBAPEHe
u3 pae. Murpugar je TectTupao orpose Ha cebu
KaKko OM cTekao UMYHUTET U CAa3HAO KOjU Cy Haj-
bomu sa Henpujareme. Tako je cxsarmo ga he cea-
KOJZHEBHUM YHOLICHEM MHHMMAIHUX KOJHYHHA
apcena noctuhu ornopHoct Ha Behe, nnade paranue
zose. Tabrere 3a camoybucTBO je feo CBOjUM Ko-
MaHJaHTHMa M ITIpUjaTe/buMa. le Karcyse, cakpu-
BEHE y MPCTEY, aMajIMjaMa M JpIIKaMa bomexa u
MadeBa, cappikane cy 6pso genyjyhm, cmpronocHu
oTpoB 6es mosuaror nporusoTposa.'’ Ipukom Kpasby
Murpuzary ce IpUIKCYje U IPOHATA3aK FCHEPUYKOT
npotuBoTpoa. OH je MOMeIIao CBe Taja MO3HATE

10 Jparana Cnacuh, ,OnoBo xao orpos: ymorpeba
OpesMeTa Off OJI0BA Y NPUBATHOM M jaBHOM JKUBOTY
Bumunanujyma, rmagsor rpaga pumcke nposuHnuje lopme
Mesuje”, y 36opuux pagosa Tanxa aunnuja (beorpap:
Mysej Hayke u Texuuxe, 2021).

diseases, and in cosmetics, as an anti-wrinkle agent.
During the period of Greek civilisation, production
of lead was 300 times greater than the production
of silver and after the introduction of silver coins as
currency (around 2,700 BC), the main goal of the
exploitation of galena became obtaining silver, while
the lead became only a by-product. In the period
4,000-2,700 BC, lead emission increased from 160
to 10,000 tons per year.

According to Athenian law from 5% century BC,
execution of punishment by drinking poison was a le-
gitimate legal instrument. It is interesting that experi-
ments with poison on convicts first appeared already
at the start of the Christian Era. The experiments were
conducted by the king of Pontus, Mithridates VI Eu-
pator (132-63 BC), at the turn of the first century
BC, and Attalus III (2™ century AD), the last king of
Pergamon. Mithridates and other experimenters of
his time were aware of the thin line that separated po-
tentially lethal doses from potentially useful amounts
of powerful agents. Mithridates’ physicians even
saved his life on the battlefield using snake venom to
stop the heavy bleeding from the wound. Mithridates
tested poisons on himself in order to gain immunity
and learn which ones are the best for the enemies. He
then realised that by taking small amounts of arsenic
he would achieve resistance to greater, otherwise fatal
doses. He distributed suicide pills to his commanders
and friends. These capsules, hidden in rings, amulets
and dagger and sword handles, obviously contained
fast, Ietial poison without a known antidote.’’ Greek
king Mithridates is also credited with the invention of
the first generic antidote. He mixed all the known ef-
ficient antidotes of that time into one mixture, which
was called mithridate after him (it contained opium,
myrrh, saffron, ginger, cinnamon, castor oil, etc. —
forty elements in total). By conquering his kingdom,
the Romans also adopted his medical practices. Ac-
cording to legend, Roman physician Andromachus,
who treated the Roman emperor Nero, improved the
original recipe with new ingredients, including snake
meat, so the total number of ingredients increased to
64, and it was then named theriac instead of mithri-
date, so due to the increased presence of poppy alka-
loid, the effect was stronger and faster. Roman phy-
sicians began to use theriac to treat patients and the
number of the ingredients varied from 54 in Pliny’s,

10 Dragana Spasi¢, “Olovo kao otrov: upotreba predme-
ta od olova u privatnom i javnom Zivotu Viminacijuma,
glavnog grada rimske provincije Gornje Mezije, in Zbornik

Tanka linija (Beograd: Muzej nauke i tehnike, 2021).




epuxacHe TIPOTHBOTPOBE Y jEHY CMECY, Koja je IO
HEeMy HA3BaHA 110 BEMY MUTPHAAT (cappskao je onu-
jyM, Mupo, madpan, hymOup, npMmer, puULMHYC U
APYTo, YKYIIHO YETPAECET eJeMeHaTa). Pummanu cy
ocBajakeM MUTPUIATOBOT KPa/beBCTBA YCBOJUIIH M
HEroBy MEAMIMHCKY mnpakcy. Ilo npepamy, pum-
cku exap AHppomax, koju je smeuno mapa Hepo-
Ha, TTOOOBIIAO je OPUIMHAIHU PELENT HOBHUM Ca-
CTOjUMMa, IIa CE YKyIaH 6poj CacTojaKa IIONEO Ha
64, yxmwydyjyhu n meco smuje. OBaj mpemapar je
Ha3BaH Tepujak U ycrep nosehanor npucycrsa anka-
JIOWJA MaKa, HBEroBo JEjcTBO je bumo bpske u jade.
PumMcku nexapu Cy modenu jja KOPUCTE TepHjaK 3a
JIedere ManujeHara, a Opoj cacrojaka Bapupao je
op 54 xop Ilnunmja, 36 xop Lensujyca no 22 xop
Cxpubonujyca Jlapryca. Tokom HapeHIX BEKOBA KO-
PHCTHO Ce KA0 YHUBEpP3aITHHU JieK 3a cBe bomectu. C
003MpPOM Ha HEroB KOMILIEKCAH CaCTaB, MOTrao ce
CMATpaTH MPBUM IeHEPUIKUM JIEKOM 32 CBe DosecTH
y ucropuju Mepuiuse. Hexu nexapu cy ra jom ysex
KOpUCTHIX U ¥ 19. Bexy.

Ogp anTnuxux nexapa, Tpeba comenytu u Xepo-
¢ua, Tapenunja, Tecana, Jpaxona, ITommba, Juo-
k710, [Ipakcaropy, Kpusumna u gpyre, a Ty cy 6ue u
mepuHcKe mkoste — Ha Kocy, y Kaupy, cunmncka,
pormarcka u gpyre. Mepgumuncke mxone y Kocy u
Kuupy rybuse cy Ha 3Ha4ajy yropeno ca moMepamem
LIEHTPa TpYKe KyJAType, Id je HHMXOBO MECTO Y
4. mpe H. e. mpeysena mKoma y AJeKcaHApHjH. Y
3.BeKy pe H. €.y A.J'ICKcaH,Z[pI/IjI/I HAaCTaje EMITUPHUjCKa
IMKOMA Koja Hamymra GHI030QHjy U TeopHjy, a
TEKUIITE CTaB/ba HA MCKYCTBO. JeaH off JIeKapa U3
oBe mKoise, Xepaknaug us Tapenra (2. Bex mpe H.
€) 3aciIy>KaH je sa ynorpeby omujyma y Tepamujcke
cepxe. Huxanpap us Komogona (oxo 275. roguue
npe H. ¢) 6ro je (apmareyT, TOKCHKOJIOT, IIECHUK
u rpamatuyap. Hammcao je mBa mumaxridxa erma:
2Kusomurckn omposu (Theriaca) n IIpomusomposu
(Alexipharmaca). Jeno YKusorumcku orpoBu ca-
ApXKU OIMKCe OTPOBHMX >KUBOTHHA (yrpus smuje,
I1ayKa, IKOPIIMOHA, CTOHOI) U IPOTHBOTPOBA OMJb-
HOT, >KUBOTHISCKOT' U MUHEPAJTHOT TTOPEKIA. Y Jery
LIpomusomposn ommcao je pmenosame 21 oTposa
¥ Ty Takobe mpeu HaBogu ynorpefy mujaBuua y
TEPAIHjCKe CBPXE.
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36 in Celsus’ and 22 in Scribonius Largus’ recipe.
During the following centuries, it was used as a uni-
versal medicine for all diseases. Given its complex
composition, it could be considered the first generic
medication for all diseases in the history of medicine.
It was still in use in the 19* century.

We should also mention Herophilus, Terentius,
Thessalus, Draco, Polybus, Diocles, Praxagoras,
Chrysippus and others, as well as medical schools (in
Kos, Cnidus, Sicilian, dogmatic school, etc.). Medi-
cal schools in Kos and Cnidus were losing their im-
portance in parallel with the move of the centres of
Greek culture, so in 4™ century BC, their place was
taken over by the school in Alexandria. In 3" centu-
ry BC, an empirical school was created in Alexandria
that left behind philosophy and theory and placed
the focus on experience. One of the h}rsicians from
this school, Heraclides of Tarentum (2 century BC)
is credited with the use of opium for therapeutic pur-
poses. Nicander of Colophon (around 275 BC) was a
pharmacist, toxicologist, poet and a grammarian. He
wrote two didactic poems: Theriaca and Alexiphar-
maca. Theriaca or On Venomous Animals contains
descriptions of venomous animals (snake, spider,
scorpion, centipede bites) and antidotes of plant,
animal and mineral origin. In Alexipharmaca, he de-
scribed the effects of 21 poisons. He was the first to
mention the use of leeches for therapeutic purposes.

OJ10BHa IpedKa aHTUIKOT CUAPa, 1. BeK mpe. H. ¢. - 1. Bek,
Mysej nayke u Texuuxe, uss. op. T: 18.185
Lead bar of an ancient anchor, 1 BC — 1 AD, Museum of
Science and Technology, Inv. no. T: 18.185
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Pumcko yapcreo”

3a pasnuxy on Ipxa, Pumipanu cy yrmasHoMm He-
rOBaM MENMLUHY KOja je 6una IyHa MAarujCcKux
enemeHara. bpojua pumcka bosxancTBa buma cy feo
MEJUIMHCKE ,HayKe W IOU3aHAa Cy MM CBETHJIMIITA
u xpamosu. Kao nenrap mMeguiuHCKor yuyema AJjek-
CaHJpHja je ONCTaja 9aK M HAKOH INTO je Pumcko
IApPCTBO CTEKJIO IPEBJIACT HAJ, TPYKUM CBETOM, 4
MEJIMIIMHCKO 3HAME j€ OCTAJIO IPETeXHO rpuko. ITo-
CTOjajie Cy pasHe PUMCKE MEJUIIMHCKE IIKOJIE, KA
IITO Cy METOUYKA, THEYMATCKA U €KJIEKTHYKA.

MHoru puMCKH ayTOPH THCAJIU CY O PA3TUIUTHM
MEJUIMHCKUM TEMaMa: XUTUjeHHU, JIEKOBUMA, CHMII-
TOMHMa 0O0JIECTH, TEPAaNHUju, XUPYPIIKUM HHCTPY-
MEHTHMA4 M CIMYHO, a BuxoBo Hajeehe Haciebe
je yHaHpebeﬂ,e Ha HOAPYYjy jaBHOT 3paB/ba U Ca-
HUTAPHOT 3aKOHOZIABCTBA KOjeé HUKO HHje JOCTHUTAO0
CBE JI0 HOBOT BEKA.

Jeman on HajBOKHUJUX PUMCKHUX E€HIMKIONENUCTA
610 je Aynyc Kopuemuyc Hensyc (25. mpe 1. e. — S0.
H. €), ayTOp BEJIMKE Hay4He eHIUKIoneauje Bemmune
(De Artibus), xoja je obyxsarama nosonpuspeny, pe-
TOPMKY, TPaBo, $UIO30QHUjy, BOjHY HAYKy U Me-
mununy. Iberoso geno O meduyunu (De medicina)
je IPBO JeJI0 O MEAMIMHU HAIKMCAHO HA JIATUHCKOM
jesuky. Ilera xmura je noceehena $apmakomoruju
¥ TOKCHKOTOruju. Y moj cy obyxsahenn nexosw,
onujati u obpaga pama. Jlexose je mopemno y
pasIMUMTE TPyIE HA OCHOBY HHXOBHX JI€jCTaBa:
IypraTuBy (JTaKCaTHBU), JUYPETULIM, EMETHULH, Ha-
proTuny 1 cnudHo. Meby HapkoTuimma ce momumsy
¥ matynte omujyma. Ao je 6ummo morpebmo jade
EHEPTETCKO JEJIOBaKE, Tafa Ce JOJABAO KOPEH Ma-
aaparope. OHa ce KOPHUCTH/IA M Ka0 aHECTETHK
IPHUIMKOM ONepaTHBHUX 3axBaTa. Kopumhena je u
3a JieUere METaHXO/IMje, MaHUje ¥ KOHBYJI3Hja,  COK
13 KOpeHa KopuimheH je 3a OJaKiame peyMaTCKUX
6om0Ba.

Hajsﬂaqajﬂnja 330CTABINTHHA PHUMCKOT IHUCIA U
Hayanuka [Tnunuja Crapujer (23-79. ropune) jecre
EHIMKJIONEAUjCKU TIPUPYIHUK Hemopuja npupoae
(Naturalis bistoria), y xojeM cy sacTylubeHH | Me-
JUOMHCKA HAyKA M ONMCH JIEKOBUTHX CBOjCTaBa
BUH4, yiba, cuphera, opaxa, Boha, bupaxa u cimmdso.
Teprauo je i je cBET jefiHA BETMKA AMIOTEKA 32 OHE KOjH
PasyMejy jeIHOCTAaBHE PpELIENTE NPHUPOJE. H)erOBy

11 3a nucame OBOr IIOINIAB/bA Kopnmheﬁn Cy NE€NOBU
nayqHor papa [lparawe Cnacuh-Bypuh, ,Onoso xao
OTpoB: ynorpeba IpesMeTa Of ONOBA Y MPUBATHOM M
jaBHOM >KMBOTYy BHMMHanujyma, IiIaBHOT rpaja puUMCKe
nposunnuje lopwme Mesuje”.

Roman Empire"

Unlike the Greeks, Romans mostly cultivated med-
icine that was full of magical elements. Numerous
Roman deities were a part of the medical “science”
and they constructed shrines and temples in their
honour. Alexandria remained a centre of medical
studies even after the Roman Empire dominated the
Greek world and the medical knowledge remained
mostly Greek. There were various mec?ical schools
such as methodical, pneumatic and eclectic.

Numerous Roman authors wrote about medical
topics: hygiene, medications, symptoms of diseas-
es, treatment, surgical instruments, etc., while their
greatest achievement was made in the field of promo-
tion of public health and sanitary regulations which
were unmatched until the modern period.

One of the most important Roman encyclopae-
dists was Aulus Cornelius Celsus (25 BC - 50 AD),
author of a large scientific encyclopaedia De Artibus,
which included agriculture, rhetoric, philosophy,
military science and medicine. His work On Medicine
(De medicina) is the first work on medicine written
in Latin. Fifth volume is dedicated to pharmacology
and toxicology. It includes medications, opiates and
wound processing. He divided medications into dif-
ferent groups based on their effects: purgatives (laxa-
tives), diuretics, emetics, narcotics, etc. The narcotics
also include opium pills. If stronger energetic effects
were needed, he added the root of mandrake. It was
also used as an anaesthetic in surgical procedures and
to treat melancholy, manias and convulsions, while
the juice from the root was used to relieve rheumatic

ains.

The most important legacy of the Roman writer
and scientist Pliny the Elder (23-79 AD) is the en-
cyclopaedic handbook Natural History (Naturalis
bistoria), which includes medical science and de-
scriptions of medicinal properties of wine, oil, vine-
gar, walnuts, fruits, plants, etc. He claimed that the
world is one big pharmacy for those who understand
the simple recipes of nature. His encyclopaedia was
used by all educated people in the Antiquity and the
Middle Ages and it also had the status ofy a school
textbook. During Renaissance, it was still reputable
as professional literature.

11 For writing of this chapter, we have used parts of the sci-
entific article by Dragana Durié-Spasi¢, “Olovo kao otrov:
upotreba predmeta od olova u privatnom i javnom Zzivotu
Viminacijuma, glavnog grada rimske provincije Gornje
Mezije”.

13



CHIJMKJIONIE/M]y KOPUCTHUIIH Cy CBU OOPasOBaHM Jby-
JU y aHTHIM ¥ CPEJIEM BEKy, 4 UMaJa je U CTaTyC
mKoICKOr ynbenuka. Y poba penecance u pgame je
Y2KMBAJIO YIJIE] y CKJIONY CTPYYHE JIUTEPATYypeE.

HajobyxsaTHuju mperses puMmcke papmaxooruje
HPY>XHO je puMcKu ekap-papmaneyT Ilepanuje Jlu-
OCKOPHJ, (oxo 40-90. ropmuwue) y zemy O uexosu-
mum mamepujama (De materia medica). Y xwu-
31 je 0byxBaheHO I|eIOKYITHO aHTHUYKO SHAHE O JIe-
KOBHTHM CPEJCTBUMA Pa3IUYUTOT mopeka. Jucko-
pun je ommcao 657 bumHux nexosa, 1.000 mexu-
LMHCKUX OM/BHHX npuipaBaka 1 roToBo 5.000 mu-
XOBMX MOTYhUX TeparneyTcKux yqrHaKa, Kao ¥ ofpe-
henu 6poj MuHepaTHUX U SKUBOTUCKUX JIEKOBA.

Jlexap u ¢punosod Tanen (129. — oxo 206. rogure)
jemaH of HajIIO3HATUjUX MCTPKMBAYA MEJMIMHE Y
AHTHYKOM IEPUOfY, YTUIIAO j€ HA Pa3BOj PAIMIUTUX
HAyYHUX TUMCUMIUIMHA, YKbydyjyhu anaromwujy, ¢pu-
3UOJIOTH]y, TATOJIOTH]Y, $paPMAKOJIOTH)jy U HEYPOJIO-
rujy. laneny ce mpunmcyje u nosHaBame KBATUTETA U
KBAaHTUTETA JIEK, jep AETOBAbE JIEKA 3aBUCH Off JIATE
zose. [anen je 610 3aMHTEPECOBAH U 32 UCTPAKHUBAE
OTpOBHHUX Ombaka u >xuBoTHbA. Hajume ce wn-
TEPECOBAO 32 YIPH3€ MajMYyHa, 11aca, 3MHUja U PA3HUX
AUBJBUX KMBOTHE:A 32 KOj€ C€ IPETIOCTABIBAIIO A CY
OTpOBHE.

ITpsu samumc o Tposamwy y Pumy macrao je 331. ro-
THHE ITPE H. €, KaJIa je, KaKO CE CYMBbaJI0, BEJIUKU 6poj
>KE€Ha MACOBHO OTPOBAaH. 3aIIMCH O OTPOBUMA MOTY Ce
uahu u xog ucropuyapa (Tanur, Jlusuje, Lunepos,
Huon Kacuje u ITmmuuje Crapuju), xop jexapa-
¢papmarneyTa (,Z[I/IOCKOPI/I,ZL u Cxpubonunje Hapr), anu
1 Ko7, pr1030¢a, KEIHKEBHIKA U IIECHUKA (Xopauuje
u Huxangep). Pumckn guxrarop Jlynuje Kopaenje
Cyﬂa ToHeo je 82. ropuHe mpe H. €. 3aKOH H%OTI/IB
TPOBakA JBYM M 3aTBOPEHHUKA, KOjIM ce Takohe 3a-

pamyjy KyIOBHMHA, IIPOJaja U IOCEJOBAKE OTPOBA
(Lex Cornelia de sicarits et veneficis).

Pumbanu cy Oumm cBecHH BeauKOr Opoja TOK-
CHYHMX MaTepuja OMIBHOT, )KUBOTHHCKOT M MUHe-
PaJHOT TOPEKJTa, aTU Cy 3a TPOBaHA YIIABHOM
xopumhenu 6wsHE oTpoBH. TpoBame je buto 3a-
CTYIUBEHO y CBUM CJIOjeBMMa PUMCKOT JIPYIITBA M
HIOpef, CTPOTMX 3aKOHA IIPOTHB TpPOBama. BpxyHan
JocTike TOKOM 1. u 2. Beka, Kajia TPOBame MOCTaje
CTaTyCHU CMMOOJ PUMCKOT JEKaJIeHTHOT JPYIITBA,
npuxsaheH HaYMH Ja ce KeHe M Majke ocmobope
My>XeBa ¥ I1aCTOPYaAH, 4 Jena CTapux u OoraTux
ouesa. Mcropudapu HaBogie OpojHe IprMepe TpOBaba
CEHaTOpa, KOH3yJa, NpedeKara, ryBepHepa, Ilapesa 1
uapckux HacesHuka.” OcuM HaMepHHX TPOBakbd

12 Kamuryna (12-41. ropuHe) je HPHKyIUbaO OTPOBE
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The most comprehensive review of the Roman
pharmacopoeia was given by Roman physician-phar-
macist Pe(ﬁmius Dioscorides (around 40 — 90 AD) in
his work De materia medica. This book comprises
all the ancient knowledge on medicinal substances
of various origin. Dioscorides described 657 herbal
medications, 1,000 medicinal herbal preparations
and almost 5,000 of their possible therapeutic effects,
as well as a certain number of mineral and animal
medications.

Physician and philosopher Galen, one of the most
famous researchers of medicine in the Antiquity,
impacted the development of various scientific dis-
ciplines, including anatomy, physiology, pathology,
pharmacology and neurology. Galen is also credited
with the knowledge of the quality and the quantity
of medications because he emphasized that the effects
of the medication depend on the administered dose.
Galen was also interested in research of poisonous

lants and animals. He was interested the most in
Eites of monkeys, dogs, snakes and various wild an-
imals, for which it was assumed that they are venom-
ous.

The first record of poisoning in Rome dates back
to 331 BC, when, as was suspected, a large number
of women were mass poisoned. Information on poi-
sons can be found in the works of historians (Tacitus,
Livius, Cicero, Cassius Dio, Pliny the Elder), physi-
cians (Dioscorides, Scribonus Largus), as well as phi-
losophers, writers and poets (Horace, Nicander of
Colophon). In 82 BC, Roman dictator L. Cornelius
Sula enacted the law called Lex Cornelia de sicariis et
veneficis against Eoisoning of people and prisoners,
which also prohibited purchase, sales and possession
of poisons.

Romans were aware of a large number of toxic ma-
terials of plant, animal and mineral origin, but for
poisoning, they mostly used lpoisons of plant origin.
Poisoning was present in all classes of Roman society,
even despite the strict laws against it introduced by
dictator Sulla in 80 BC. The pinnacle was achieved
during the 1* and the 2™ century AD, when, as Ju-
venal noticed, poisoning became a status symbol of
the decadent Roman society—an acceptable way for
women and mothers to get rid of their husbands and
step children and for children, their old and rich fa-
thers. Historians offer numerous examples of poison-
ings of senators, consuls, prefects, governors, emper-
ors and imperial heirs.”* Apart from the intentional

12 Gaius (Caligula, 12-41 AD) collected poisons and poi-
soned gladiators, jockeys and horses, in an attempt to ma-
nipulate this sport for his benefit, which was reported by



Koja cy y Pumy Omma yobuuajena, decra cy 6uma u
CJIy4ajHa, M3a3BaHA YIOTPeOOM CyMHIUBUX JIEKOBA. "

OTpoBu u TpoBama UMajy CBOja YBPCTA YIOPHUINTA
y TPajMUUOHAIHOj MEJUTEPAHCKOj KYyJITYpU KOjy
KApaKTEPHUIIY CyjeBepje, CTPax U MUTOJIOTHjA. ¥ Bpe-
Me Kaja je bmmo Hemoryhe perporpagmo gujarHo-
CTUKOBATH TpPOBabe, ONTY)Kbe O HaMEpHHM TpO-
BamblMa Cy CE PETKO MOIVIE JOKA3aTH HJIM OIIO-
Bpruyta. OtpoBu cy xopumhenn u 3a camoybu-
CTBa, 4 IIOSHATO je Ja Cy LAPEBH/KPa/beBU dyBa-
nm mocebHe 3amuxe 3a XuTHe caydajese. Ilmunuje je
CMATpao Jia je CACBUM IIPUKJIAZHO J1a CTapuje, HeMohHe
ocobe oKOH4Yajy CBOj XXMBOT ysumajyhu orpos, mo-
cebro omumjym.”* Kieomarpa VII Tea @uuomarop
(69-30. mpe H. €) je BpmMIA EKCIEPUMEHTE Ca
CTPUXHMHOM H APYTUM OTPOBUMA Ha 3aTBOPEHHULIMA
u cuporusu. OHa caM je MsBpIIMIA CAMOYOUCTBO
OTPOBOM ETHIIATCKE KOOpe.

Ca npomnagamem Pumckor napersa gomwio je g0
eposyje MOpaja M 3Hama IPYKMX jekapa. Ilnunuje
Crapuju o Tome mume:

»[...] Jlekapu jype Haoumries cBera IIOMaMHO
32 HOBMHAMA, Ja OM Ce MCTAKIM U MPOYYIH, M Cd
KUBOTHMA CBOjUX OOJIECHMKa IIpaBe IOCIOBE; OHU
ce y3 To jom M japHo cBahajy meby cobom mopen
BostecHUYKeE IIOCTebe M CBAKH CABETyje HELITO APYTO,
camo fa 6u ce IOKa3a0 CaMOCTATIHUM; OTY/a HATIIMC

Ha rpoby jegHOr ymprior ga ]je ympo 360r MHOUITBA

JIeKapa KOju Cy Ta JICIUIH |...

[€

U TPOBAO TJIAJIUjaTOPE, HOKEj€ M KOMWE, y MOKYIIajy a
MaHUITYJIUIIE OBUM CIIOPTOM Y CBOjy KOPHUCT, O YeMY je
ncao JTuon Kacuje. @unosod Cenexa, Heponos yunress,
010 je MPHCH/bEH Jja MSBPIIM CAMOYOHCTBO HCIIHjareM
OTPOBA, 4JI1 Ta OTPOB HUje y61/10, T€ j€ OH, Ha KPajy, yryueH
y TITApHOM KyTaTHITy.

13 Ilnunuje je ymosopaBao Ha ONMACHOCTU IO 3IPABIbE
KOje MOTy fia [IPOY3POKYjy ynorpeba jpora U jeKoBa py-
IpeM/bEHUX Off TPaBapa, a lajeH je omrpo KpuUTHKOBAO

HEYACHC JICKApE KOJu Cy NPCHOPYYMBAIM CIHMIHEC MEIU-
KaMCHTE.

14 YV aHTHYKOM NepHOfy PasIUKOBATH Cy TPH BPCTE
OTpOBa: aKyTHe 32 6p30 yOujarbe, XPOHUIHE KOjU Y3POKY)y
¢u3HYKO IpoNagame U XPOHUYHE OTPOBE KOJH JOBOJIE IO
MeHTanHe crarHanyje. Ilpodecronanau Tposauu cy npu-
[peMald OTPOBE INpeMa CrenupuIHUM HapynOuHama
kiujeHata. OTpoBH cy ce 0OUYHO JaBaM ca XPAHOM HJIH
nuhemM, crora je TIEMCTBO 32 TECTHPAE AHTKOBATIO
pobose mimm crrobopmake Koju cy GriM ynocueHn camo 3a
Ty CBPXy; OHH Cy IIOCTJIM TOJIUKO PACHPOCTPABEHU Ja Cy
4aK (pOPMUPATH KOJETHjyM/yIpyKere NpopecuoHanana
32 TECTHPAIbE.

poisonings, which happened regularly in Rome,
accidental poisoning caused by the use of suspicious
drugs were also quite common."

Poisons and poisonings have their strong foothold
in the Mediterranean culture characterised by super-
stition, fear and mythology. At the time when it was
not possible to diagnose poisoning retrospectively,
accusations of intentional poisonings could rarely be
proven or disproven. Poisons were also used in sui-
cides and it is known that emperors/kings in partic-
ular, saved certain quantities for emergencies. Plin
thought that it is quite appropriate for elderly and
powerless persons to end t}ﬁeir lli)ves by taking poison,
especially opium.* Cleopatra VII Thea PEi opator
(69-30 BC) experimented with strychnine and other
poisons on prisoners and the poor. She herself com-
mitted suicide using the venom of an Egyptian cobra.

The downfall ofg the Roman Empire also brough
erosion of moral and knowledge of the Greek physi-
cians. About this, Pliny the Elder wrote:

»There can be no cf;ubt whatever, that all these
men [physicians], in the pursuit of celebrity by the
introduction of some novelty or other, made pur-
chase of it at the downright expense of human life.
Hence those woeful discussions, those consultations
at the bed-side of the patient, where no one thinks
fit to be of the same opinion as another, lest he may
have the appearance of being subordinate to another;
hence, too, that ominous inscription to be read upon
a tomb, ‘Tt was the multitude OF physicians that killed

> »

me .

Cassisus Dio. Emperor Nero’s teacher, philosopher Sen-
eca, was forced to committed suicide by drinking poison,
but the poison did not kill him, so he eventually suffocated
in a steam bath.

13 Pliny warned of the danger to health brough on by the
use of drugs and medications prepared by herbalists, while
Galen severely criticised physicians who recommended
similar medications.

14 In the Antiquity, three kinds of poisons were discerned:
acute poisons, used to kill quickly; chronic, which cause
physical decay; and chronic poisons that cause mental stag-
nation. Professional poisoners prepared poisons according
to specific orders of their clients. Poisons were usually ad-
ministered with food of drink, which is why nobility used
slaves or free men, employed particularly for this purpose,
to test their food; these jobs became so common that they
established a collegium—an association of professional
testers.

15



MacCOoBHAO ynoTpesta ONnoBa y oo6a
PumMckor uapcTtea®

AHTHYKMM NUCIMMA U JIeKapuMa Cy O1ia mosHara
HETATUBHA, YeCTO PaTATHA [IejCTBA MOje/MHIX METAIIA.
ITupox crexTap MUHepana, a MOCEOHO IIEMEHUTH
METaJIM, HaKO TOKCHYHH, KOPUIIhEeHH Cy y MeUIIMHM
3a JIederbe oBpe/a U 00IeCTH, O YeMy OCTOje MOAALH
ko [ Imunnja, lanena u Juockopuna. Excrimoarany-
ja ¥ TIpHMeHa OJIOBA Cy Y PHMMCKO] IMBUIU3AIMU|U

JOCTUITIA BPXYHAIl, Kaja Cy PErMCTPOBaHA M HpBa
BEJIMKA 3araEeH>a JKUBOTHE CpPefiUHE. Y 3JIATHOM IIe-
puozy Pumckor mapcrsa nmpoussomma 010Ba je Jo-
crurna cBoj Maxcumym op 50.000-80.000 Toma

TOJUIIbE, MTO je MPUOMIDKHO jeHAKA KOJTUIMHA

Ka0 M y BpeMe MHJIYCTPHjCKE PEBOJYIHMje, HEKUX

2.000 roguna xacuuje. Hajpaxxanju pyguunu onosa

y Ig)CBHOM CBETy HajIasuiu cy ce y Manoj Asuju, Ha

Mbepujcxom nmomyoctpsy, bankany, Ha Tepuropuju

anTnuke Ipuke, y lamuju u y bputanuju.

Mapko Burpysuje ITonuon, pumcku apxurexra,
MEDKEHEp U IHUcal U3 1. BeKa IIpe H. €, y CBOM Jesy
Hecem xrwuea o apxumexmypu (De Architectura, Libri
Decemn) ynosopuo je Ha ynoTpeOy OJIOBHHX LIEBU 32
BOJIOBOJ. ¥ CBOM pajiy OCBPHYO CE U Ha JIOIIE CTahe
pajgHMKa y pyAapckuMm Mmectuma: ,OHu cy Omepu
jep ce Ipu JMBERY, OJIOBHE MCIIAPHHE 3a[PKaBajy ¥
PAsIMYUTHM JIEJIOBUMA Tejld, M MCIAPUHE TOIIHO-
HUIA U3 JaHA y JaH UM YMakyjy CHAary KpBU .
HJ‘II/IHI/IjC CTaijH j€ TPEmopy4YMBao Aa Ce OJIO0BO
MOYKe KOPUCTHUTH 32 YKJIAHhathe OXKUIbAKA, 31 YUPEBE
U OuM, 32 JIeUCHEe XeMOPOK/A, 32 pasbujame KaMcHa
y Oybpery u gpyro, anu je TOBOPHO U O IITETHUM

uCrapemrMa Koja gomase us Tomuonuna. OnoBo
IPHUIMKOM TOIUbCHA JIAKO HCrapasa ucmymrajyhu
3HATHE KOJMYMHE OTPOBHMX OJIOBHUX Qocdara u
JPYTUX OJIOBHHUX I1apa KOje Ce YAUCAHEM JIAKO YHOCE
y opranusam. Benuka axymymamuja omosa y Teny
uzasusa Tposame. [Iponemyije ce aa je y Pumckom ma-
perBy ropuuimse oko 80.000 pobosa 6110 M3IOKEHO
OJIOBY JIOK Cy PajM/IM HA HCKOIABaWY, TOIUBEHY U
npeuanmhasamwy pyga. OBaj 6poj ce mosehasa Ha oxo
140.000 rogumme aKo ce pauyHajy U 3aHATIIHje KOje Cy
KOPHUCTHJIE OJIOBO Yy Pa3sHUM HPUBPENHUM I'PaHAMA.
Ysumajyhu y obsup pa je y pysHuumuma mpocedas
PajHM BEK MOTao OMTH JieceT rOfjiHa, IPETIIOCTABbA
ce Jia je off mayieKe aHTHKE ITa CBe J0 maja Pumckor

OapcCTBa, IIPCKO 20 MunroHa JbyIir HpO(l)CCI/IOHEUIHO
OUII0 U3TI0KEHO YTI/IU,ajy OJIOBA.

15 3a nmcame oBOr gesa TeKcTa KopuumheHH cy pgenoBu

HaygHor paga Asexcangpe JI. ITatenxosuh, ,Hosex u
0JI0BO: 1 Y £00py 1 y 31y”.
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Mass Use of Lead in the Roman Empire®

Ancient writers and physicians were familiar with

the negative, often fatal effects of certain metals. A

wide range of minerals, especially precious metals,

although toxic, were used in medicine, for treatment
of diseases and injuries, of which we find information
in the works of Pliny, Galen and Dioscorides. For ex-
ample, exploitation and use of lead reached its peak
in the Roman civilisation, when the first great envi-
ronmental contaminations were also recorded. In the
Golden Age of the Roman Empire, the production
of lead reached its peak of 50,000-80,000 tons per
year, which is approximately the same amount as in

the period of Industrial revolution, some 2,000 years
later. The most important mines in the ancient world
were located in Asia Minor, in the Iberian Peninsula,
the Balkans, on the territory of Ancient Greece, in
Gallia and Britain.

Marcus Vitruvius Polio, Roman architect, engineer
and writer from the 1* century BC, in his work De ar-
chitectura, libri decem, warned about the use of lead
pipes for water supply and he also commented on
the poor state of the workers in mining settlements:
“They are pale because during smelting, lead vapours
remain in different parts of the body and the vapours
from the foundries diminish the strength of their
blood every day”. Pliny the Elder, Roman natural sci-

entist from the 1% century AD, recommended med-
ical application for scar removal, as a compression
or an ingredient in casts for boils and eyes, for hae-
morrhoid treatment, for breaking up kidney stones,
among other health asjplications, but he also spoke
about the detrimental vapours from lead smelting
facilities. During smelting, lead evaporates easily,
releasing significant quantities of poisonous lead
phosphates and other toxic vapours which quickly
and directly enter the organism by inhalation. Great
accumulation of lead in the body causes poisoning.
It is estimated that in the Roman Empire, approxi-
mately 80,000 slaves per year were exposed to lead va-
pours while the Workedy on extraction, smelting and
refining of lead. This number increased to around
140,000 per year, if we also count in the craftsmen
who usec? lead in various economic branches. Con-
sidering that in the lead mines or metallurgy, the aver-
age work span could have been ten years, it is assumed
that since early Antiquity until the fall of the Roman

15 For writing of this chapter, we have used parts of the
scientific article by Aleksandra D. Patenkovi¢, “Covek i

olovo: i u dobru i u zlu / Man and Lead: For Better or for
Worse”.



Konramunanuja xpane u muha 070BOM TOKOM
PHMCKOT MEPHOfA [ICIIABANA Ce M NPUIMKOM IIpHU-
npeme u 4yBama xpae. OnoBHO, OpoH3aHO U Ka-
J1ajHO TOCyhe, KA0 M KePAMUYKH CyZJOBH [JIa3MPAHN
onoBoM, Oummm cy y mmpokoj ymorpebu. Hexu
OpoH3aHK 1 GaKapHU JIOHIM YECTO Cy JOJATHO Ortu
obnoxenn onosom. ITocyae sa depmenranyjy BuHa
¥ IPOM3BOJESY MACIMHOBOT yibd, K40 U PE3CPBOAPH
3a 4yBame, TAKODe Cy 9eCTO IPABBEHH Of OJIOBA MIIH
6umu 0bsorkeHy wuMe. PUMBAHY Cy TIPUMETIIIN [d
oJI0BHE nocyfe #ajy crahu yxyc xpanu u mahy, ok ra
baxapHe KBape. Jequmera 010Ba Cy OMIa MPUCYTHA
y MCXpaHH JbyAM M KaO KOH3epBaHC wiu 3aciabu-
Bad 3a xpady. KoHLeHTpOBAaHN, CIATKU cHpynH Of
rpoxxha, defrutum w sapa, cappxama cy wajehy
KOHIIGHTPALIH]y 010Ba. TOKOM JIyTOT IIpoIieca KyBarba
MJIAZIOT BHHA MJIM HeEPMEHTHCAHOT COKa Of TPo-
xba, KucenmocT coKa y ZOAMPY ca OJOBOM U3 IIOCY-
Ja npoyspokyje popmupare omosHor-(II)-amerara
(Pb CH3COO)2), OfHOCHO yomoBHoOr mehepa”, n
apyrux comu onosa. Conm 010Ba Cy BEOMa CIIATKOT
yKyca,'® BpJIO paCTBOPIBUBE Y BOJH M BEOMA TOKCHYHE,
M JIAKIIe Ce AKyMYJIHMpPajy y TKABHMA OF OCTAJIMX
jenumera. BehnHa rpukux ¥ pUMCKHMX aHTHYKHX
BMHA Cafip)KaBasa je cany, Koja He caMo Jia sacnah je
BUHO, Beh ¥ CIIpedaBa HEroBO KBapeme oMerajyhu
AKTHBHOCT €H3MMA U 3ayCTaB/bajyhn Bpeme. AHTHYKA
BUHA cg 6uma gocra gpyraunja Of faHAUIEBMX — OwTa
cy cnaba m capgprxana cy Behm mporeHaT ankoxorna
(mexa wax 1 15-16%). Crnact 1 jaduHy Cy moperaBatu
JOfABAKEM MeJjd M PASIMYMTHX 3a4uHa, Boha n
cmatkux rpoxkhannx cupyna. Buro je 6umo omurbero
muhe Pumspana, Te je rxoBa norpeba sa BurOM Orra
BestuKa. [Tnum cy ra MCK/by9MBO pasbiraykeHo ca BOZOM
jep je, MO TajalkUM KyITYPHUM HOPMaMma, 6u10
BAPBAPCKH IIMTHU T4 HEPA3OIKEHO, 4 IIPETIOCTARIbA
ce ga cy pobpocrojehu rpahanu xoHsymmpam mu-
HUMYM jefHy JIO IBE JUTPE BUHA JTHEBHO. Y IPBOj
zeuenuju npe H. e. Ilnuanje Crapuju je nucao pa
ce ,MHOTH OTPOBH KOPHCTE Ja 61 BUHO OAroBapajo
HaIEM yKyCy — & Mi CMO usHeHaheHu fa oHO Huje
3apaBo’”.

16 Cnapak yxyc je mpumudHO HeobudHa ocobuna meby
OTPOBUMZ; yo6nqajeHo j€ Ma OTPOBM MMajy TOPaK YKYC,
IITO CUTHAIM3KPA Jd HUCY 34 UCXPaHYy.

Empire, over 20 million people were professionally
exposed to lead.

Contamination of food and drinks with lead
during the Roman period also happened during the
preparation and storage of food. Lead, bronze and
tin dishes, as well as ceramic dishes glazed in lead,
were widely used. Some bronze and copper pots were
often additionally coated with lead. Containers for
wine fermentation and production of olive oil, as
well as storage tanks, were also frequently made of
or coated with lead. The Romans noticed that lead
dishes give a sweeter taste to food and drinks, while
the copper ones spoil it. Lead compounds were
also present in the people’s diet as a preservative or a
sweetener. Concentrated, sweet grape syrups, defru-
tum and sapa, contained the hig%lest concentrations
of lead. During the long process of cooking young
vine or unfermented grape juice, the acidity of juice
in contact with lead causes formation of lead (II) ac-
etate (Pb (CH,COO0),), i.e., “the sugar of lead”, and
other lead salts. Lead salts are ver sweet,'® highly
soluble in water, the same as other P;:ad compounds,
and highly toxic and they accumulate in tissues more
easily than other compounds. Most of the Greek and
Roman ancient wines contained sapa, which not
only sweetens the wine, but also stops it from spoil-
ing by inhibiting the enzyme activity and stopping
the fermentation. Ancient wines were quite different
from the modern ones—they were sweeter and con-
tained a higher percentage of alcohol (some even 15,
16%). The sweetness and the strength were adjusted
by adding honey and various spices, fruit and sweet
grape syrups. Wine was the Romans’ favourite bev-
erage and their need for wine was great. They drank
exclusively diluted vine, because according to cultural
norms at the time, it was barbaric to consume it undi-
luted, however, it is still assumed that wealthy citizens
consumed a minimum of one to two litres per day. In
the first decade of the 1" century BC, Pliny the Elder
wrote that “numerous poisons are used in order to
make the vine agree with our taste—and yet we are
surprised that it is unhealthy”.

16 Sweet taste is a very uncommon property among poi-
sons—they usually have bitter taste which signalises that
they are inedible.
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BuMuHaumjym 1 onoso”

Opn nmouerxka 1. Beka, Tepuropuja Cpbuje je, reo-
rpadCKu U aIMUHUCTPATHBHO, IPHIIAJAIA PHMCKO]
nposunnuju Topwoj Mesuju, ca Bummunanujymom
Kao rraBHUM rpagoM. Ha HoBoocBojeroM mpocropy
PuMmbaHu Cy HOBOM OPraHMBALMjOM paja M aHTa-
»KOBameM poboBa, akruBupany nocrojehe pygHuke.
JlokanHa mpopyKiuja npesMeTa of onosa Oumia je
MHTEH3MBHA, 4 300T HMCKe IjCHE HEHH IPOU3BOLH
cy bumu ceuma goctynHu. Bpojuu u dpyHKIHOHATHO
PasIMYMTH [PEIMETH Of OJIOBA KOjH Cy CE KOpH-
CTHJIM Y CBAKOJZHEBHOM IIPHBATHOM M jaBHOM JKH-
BOTy BuMuHAnMjyMa, HACTATH Cy y JIOKAIHUM pa-
IVOHULIAMA.

ToxoMm JocafammBuX UCTPOKUBAKA HEKPOIOIA H
MHPPACTPYKTypHUX cuCTeMa notBpheHo je ma je
OJIOBO MA4COBHO KOpHIINEHO y XKUBOTY M y Pasiu-
guTUM TexHonorujama. Ha Bume soxamurera pu-
McKor BumuHanujyma oTKpUBEHE Cy OJOBHE BOJO-
BopHe neBd. CTAaHOBHMINTBO je JJOJA3UIIO Y HEIO-
CpefiHe KOHTAKTe Ca OJIOBOM H IIPEKO OPOjHUX TIpef-
MeTa: KyJTHe HaMeHe (MKOHE MOJyHABCKHX KO-
HUKa, MUHMjaTypHAa OIJIefaa U (l)I/IprI/IHC), 06je—
KaTa 32 pyHepapHy ynorpeby (caprodasu, Kacere u
ypHe), 32 TProBa4KH IPOMET pobe 1 MepHe CHCTEMeE
(megaru, miombe, TEroBu U HOBALL U MHCTPYMEHTH),
3a BOjHe moTpebe (mpojextunu u 3pHa 3a mpahke),
3a CBaKofHEBHy ymoTpeby (mocyge, mpuubeHUIM H
TY4KOBH), 32 320aBy (’KeTOHM), HakuTa (IPHUBECH,
anukanyje, ¢ubyie), Ka0 U MpefMeTa KOjU ce Ko-
pucre y rpabesunapcrBy (crojuune sa crybose u
ApyTe apXUTEKTOHCKU €JIEMEHTH, KPOBHH IIOKPHUBAYH
jaBHMX Objexara), y MEAMIIMHU, KOSMETHIIM, CIMKAP-
CTBY ¥ KEPAMUYAPCKOj MHIYCTPHjHU.

Ilpopyximonn uentpu Bumunanumjyma cHabpe-
BaJIV Cy Ce OJIOBOM U3 HajOmkux perrona Burosurie
u Kyuajue (zonune ITexa u Tumoka), a moryhe je ga
Ce OJIOBO YBOSMIIO M U3 PyapcKux pernona Kocmaja,
Pyguuka u Asane. Meran ce y nuBeHMM mosyrama
monpemao 10 Bumunanujyma, a satum je npepagHBaH
y JIOKAJTHUM PaguOHULIAMA.

Beoma sHauajua npumMena oosa 6uma je y TexHo-
noruju  rmehocama KepaMHUKHX TOCYAd, jep Cy
3a mrasypy Kopumhenu ksapumu mecak (40%) u

onoBuu okcug (60%). OnosHa r1asypa je xyhkacre

6oje u mposuzHa je, a 60ju ce OKCHAMMA FPYIUX
MeTaIa, Ha IPHMep, AOfaBabeM OakapHOr OKcupa

17 3a nucame oBor mornaeka KopummheHW Cy AenOBH
nayqHor papa [lparase Cnacuh-Bypuh, ,Onoso kao
OTpoB: ynorpeba IpesMeTa Of OJOBA Y MPUBATHOM H
jaBHOM >KMBOTY BHMMHanujyma, I7IaBHOT rpaja puUMCKe
nposunnuje lopme Mesuje”.
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Viminacium and Lead"”

Since the start of the 1% century AD, territory of
Serbia was geographically and administratively part
of the Roman province Upper Moesia (Moesia Su-
perior), with Viminacium as its capital. On the newly
conquered territory, by changing the work organisa-
tion and engaging slaves, the Romans have activated
the existing mines. Local production of lead objects
in Viminacium was very intensive and due to low
price, its products were affordable for everyone. Nu-
merous and functionally diverse lead objects, applied
in the everyday private and public life of Viminaci-
um, were produced in local workshops.

During the research of necropolises and infrastruc-
tural systems so far, a large number of functionally
diverse objects that confirm that lead was mass used
in the life and technologies was found. Lead water
pipes were found in several localities of the Roman
Viminacium. Citizens of Viminacium came into di-
rect contact with lead through numerous objects for
everyday private and public use and their function-
al-typological division includes: cult objects (icons of
the Danube region horsemen, miniature mirrors and
figurines); funeral objects (sarcophagi, cassettes and
urns); trading and measuring objects (seals, stamps,
weights, money, instruments); military objects (pro-
jectiles, sling pellets); everyday objects (dishes, whorls,
fibulae); entertainment (chips); civil engineering (wa-
ter supply pipes, joints for pillars and other arc%litec—
tural elements, roof tiles for public buildings), as well
as objects used in in medicine, cosmetics, painting
and ceramic industry.

Production centres of Viminacium were supplied
with lead from the nearest mines in the soutﬁ hin-
terland of Viminacium, from the region of Vitovnica
and Kucajna and possibly with imported lead from
mining regions of Kosmaj, Rudnik and Avala as well.
Metal was transported to Viminacium in cast bars, af-
ter which it was processed in local workshops.

Lead had very important application in the tech-
nology of enamelling ceramic objects, whose basic
components are quartz sand (40%) and lead oxide
(60%). Lead enamel is yellowish and transparent and
it is coloured using oxides of other metals, e.g., by
adding copper oxide, it gets shades of green, while

17 For writing of this chapter, we have used parts of the sci-
entific article by Dragana Duri¢-Spasi¢, “Olovo kao otrov:
upotreba predmeta od olova u privatnom i javnom zivotu
Viminacijuma, glavnog grada rimske provincije Gornje
Mezije / Lead as Poison: Use of Lead Objects in Private
and Public Life of Viminacium, Capital of the Roman
Province Upper Moesia”.



nobujajy ce Humjarce seneHe 6oje, a oxcupa xpoma
LIPBEHKACTE HMjaHCE. BHMI/IHaquyM je 610 BenUKU
rOPHOME3H)CKU LICHTAp 32 IPOM3BOAHY Miehocanux
IOCYZla ¥ TEPAKOTA TOKOM 2. ¥ 3. BEKa.

300r JeKOBUTHX CBOjCTaBA U IOSUTHUBHUX ede-
KaTa y Jiederwy nojesuHux 6omectu u PpyHKumje pe-
IPOJYKTUBHOT CHCTEMA, OJIOBO j& MMAJIO MPHMEHY
U y MEIMLMHM M KOSMETHULHM. XEMHUjCKe aHaju3e
CadyBaHMX JIeKOBa — Komupuja (nar. collyrium -
KaIly, JIOCUOH 3a O4YM) M3 rpoba BOJHOT JieKapa U3
Bumunanujyma, us 1. Bexa u npse jeneHuje 2. Bexa,
notBphyjy ymorpeby onoBa y MemMIMHCKE CBpXe.

HaJTUTHIKOM METOJOM ITyTeM AU paKiuje X-3paKa,
yTBphEHO je [a Kanu 3a 04U Ca YTUCHYTHM IE4aTOM
u3 Bumunanujyma cagprke muHK (Zn{ baxap (Cu),
reokbe (Fe), apcen (fs), onoso (Pb) u xammumjym
(Ca), cimuno xomupujama us JInona, Pemca, Kena u
Mopnynra. OTkpuBeHa jeimbema Cy: KaIIUT, KBapll,
runc, yuHKuT (Zn0O), xemarur, anrresur (PbCO,)
u Moryhe, nepycur (PbCO,). Kao rnasuu enementn
HOjeIMHUX HEMEYaTHPAHUX ,Tabmera” Ty Cy LUHK,
baxap u rBoxxhe, a y Tparosuma ce mory Hahu 1 01080
U KJIIUjyM, TOK TOje[IUHE YIIABHOM CafipyKe OJIOBO,
a rBoxhe, uHK, 6aKap u apceH y TparoBuma.

OmnoBo ce xopuctuno u y ciukapersy. Ilporec
zobujarma 00BHO Oese 6oje OCTa0 je HeHMaMemeH
o aHTHKe ma cBe jo cpepune 19. Bexa. Ilocrojame
cMKapceKe paguonute y Bumunanujymy norspheno
je Ha OCHOBY OYyBaHHX OCIMKAHHUX rpoboBa u rpob-
HUI[4, K10 U JeJIOBA HTEPHUjepa, TEPMU U aMpUTEATPA.
OnosHa 6ena 60ja ce y aHTHYKO] ¥ CPEIHOBEKOBHO]
KO3METHIM KOPUCTHIIA U 32 Oesberbe TeHa.

HlterHu yruiaj onoBa HAa 3ApaB/be BUMUHALU-
jYMCKOT CTaHOBHHUIUTBA U SKMBOTHY CPEAMHY Ipajia
Ce MOpa CE MOCMATPATH y KOHTEKCTY CBEYKYITHHX
APYIITBEHO-IIONMUTUYKUX U €KOHOMCKUX OKOJHOCTH
U 3Ha4aja KOjH je BHMHHaquyM MMa0 Ka0 IJIABHU
rpag mposuHuuje. To je mogpasymesano ehu 6poj
CTaHOBHHKA, CTAJIHO TPUCYCTBO BEJIMKOT OpOja BOjHH-
Ka, Pa3BUjeHOCT HHPPACTPYKTYpPE, PasrpaHaTy BOJO-
BOZJHY MPEXY, MOHYMEHTAJTHE APXHTEKTOHCKE CTPY-
KType, Pa3BUjeHOCT TPrOBUHE U OPOjHUX 3aHATA, OPOj-
HOCT NPYMEHEHO-YMETHUYKNX PAJHOHULIA ¥ PA3BU-
JEHOCT MEJHUIIMHCKO-PapMAaLeyTCKe EIATHOCTH. Bu-
MUHALHjYM je 610 BeIUKU LEHTAP NPOUSBOME U
IIOTPOLIE OJI0BA Y HAjPASHOBPCHUjUM OOMMIMMA.
Mosxe ce NMpeTHOCTaBUTH fja Cy BUMUHALU]YMCKO
CTAHOBHUIUTBO ¥ KMBOTHA CPE/JMHA Y BEIUKO] MEPH
IIATHJIY OF 37 PaBCTBEHUX TpobiieMa 1 3arahema ycien
U3JIararba OJIOBY.

adding chrome oxide produces shades of red. Vimi-
nacium was a large centre of Upper Moesia for pro-
duction of enamelled dishes and terracotta during
the 2" and the 3" century.

Due to medicinal properties and positive effects
in treatment of certain diseases and functions of the
reproductive system, lead also had applications in
medicine and cosmetics. Chemical analyses of the
surviving medications—collyria (Latin collyrium —
eyewash% from the grave of a military physician from
Viminacium, from the 1* century and the first decade
of the 2™ century, confirm the use of lead for medic-
inal purposes. Using the analytical method of X-ra
diffraction, it was determined that the eye drops wit
the imprinted Viminacium seal contained zinc (Zn),
copper (Cu), iron (Fe), arsenic (AS), lead (Pb) and
calcium (Ca), similarly to collyria from Lyon, Rems,
Cologne and Morlung. Discovered compounds in-
cluded: calcite, quartz, sum, zincite FZnO), he-
matite, anglesite (PbC%}S) and Fossibly, cerussite
(PbCO,). The main elements of certain unsealed
“tablets” are zinc, copper and iron, while trace ele-
ments include lead ang calcium, while some mostly
contained lead and iron, zinc, copper and arsenic in
traces.

Lead was also used for painting. The process of ob-
taining lead white paint remained unchanged since
the Antiquity until the mid-19* century. Existence of
a painting workshop in Viminacium was confirmed
based on the remains of painted tombs and graves
and parts of the interior OF baths and amphitheatres.
White lead was used in ancient and mediaeval cos-
metics as skin bleach.

The harmful effect of lead on the health of Vimi-
nacium inhabitants and the city environment must
be observed in the context of the overall social, polit-
ical and economic circumstances and the importance
of Viminacium as the capital of the province. That
implied larger number ofpinhabitants, constant pres-
ence of a large number of soldiers from a legion and
other auxiliary units, great population density, great
size of the Viminacium urban core and suburbs,
development of infrastructure, large water supply
network, monumental architectura% structures, de-
velopment of trade and numerous crafts, number of
applied art workshops and development of medicine
and pharmacy. Viminacium was a large centre of pro-
duction, as well as consumption of lead in various
forms. It can be assumed that due to the exposure to
lead, the inhabitants and the environment of Vimi-
nacium were significantly contaminated and exposed
to health risks due to the presence of lead.

19



HapopHu my3sej Moxapesay,

DyHKIMOHAIHO U XPOHOJOUIKH PASHOPORHU HpefMe-
TH Of on0Ba M3 BumuHanMjyma npumagajy apxeoso-
wkoj 36upuy BumunanmjyMm, HajsHavajHujeM U Hajbora-
tujem ¢ougy Hapoguor myseja y IToxxapesuy. 36upxa
je ¢opmupaHa op mpegMeTa Ca 3AINTHTHHX, CHCTEMAT-
CKHX HMCTPOXKUBAkA BUMHUHALMjyma, IaBHOT Tpaja Impo-
sunnuje Topwe Mesuje (Moesia Superior), a norom u
Ipse Mesuje (Moesia Prima). Ha ocaoBy obuba Matepu-
jama ca cienuUIHUM TEXHOMOMIKMM M CTHJICKUM Kapak-
TEPUCTUKAMA, HPETIO3HAT je U MPETIOCTAB/EH HU3 3aHAT-
CKO-yMETHUYKHX PA/UOHUIIA, Meby KOjUMa je ¥ PATAOHMIIA
3a M3PAy IIPEAMETA OF OT0BA Y KOjOj Cy HACTAIIH [IPEAMETH
HPE3EHTOBAHH y OBOM KATAJIOTY.

Hajsehu 6poj npepgmera mortude us rpobosa HHXY-
MUPaHUX/KPEMUPAHHX ITOKOJHUKA K PUMCKHUX CJIOjeBa, U3
nepuona of Kpaja 1. 1o cpeaune 5. BEKA; Y IPOCTOPHOM
CMHCITY, Y OfHOCY Ha BOjHH JIOTOP ¥ IIMBUJIHO HACETbE, PajU
CE O TEPUTOPHUjH jy>KHMX HEKPOTIOJIA BI/IMI/IHaH,I/ijMa Koje
00yxBaTajy pasnuyuTe JOKAIMTETE, €4 JIOKAIHUM TOIO-
somacriakuM oppepunama (Ilehune, Bume rpo6asma,

bpecr, Byppem, Kanuja, ITupusoj u gpyrn).
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National museum of PoZarevac

Functionally and chronologically diverse lead objects
from Viminacium belong to Viminacium archaeological
collection, the most important and the most abundant
collection of the National Museum in Pozarevac. The col-
lection was formed out of objects from protective, system-
atic exploration of Viminacium, the capital of the province
Upper Moesia (Moesia Superior), and later First Moesia
(Moesia Prima).

Based on the abundance of material with specific tech-
nological and stylistic characteristic, a series of craft-artistic
workshops has been assumed, which also included a work-
shop for production of lead objects where the objects pre-
sented in the catalogue were made.

The majority of objects come from graves of inhumated/
cremated deceases persons and Roman layers, from the pe-
riod from late 1% to mid-5* century; in the spatial sense, in
relation to the military camp and civilian settlement, it is
the territory of the southern necropolises of Viminiacium,
which include different sites, with local toponomastic de-
terminants (Pecine, Vise grobalja, Brest, Burdelj, Kapija,
Pirivoj, etc.).



Oxsup ornepana, 2-3. sex, Kocronan, Bumunanujym,
noxanurer [Tehune-Kanuja, uns. 6p. 03/3338
Mirror frame, 2"~ 3 century AD, Kostolac,
Viminacium, Pe¢ine-Kapija site, Inv. no. 03/3338

Oxsup ornegana, 2-3. Bex, Kocromnan, Bumunanujym,
noxamurer JIusage xog Rynpuje, uus. 6p. 03/3337
Mirror frame, 2"~ 3 century, Kostolac, Viminacium,
site Livade kod Cuprije, Inv. no. 03/3337

Oxsup ornepana, 2-3. sex, Kocronan, Bumunanujym,
noxanurer [Tehune, uus. 6p. 03/3334

Mirror frame, 2"~ 3 century, Kostolac, Viminacium,
site Pedine, Inv. no. 03/3334

Tyvax (pistillum), 2. sex, Kocromaw, Bumunanujym,
noxaymTeT Bume rpobassa, uns. 6p. 03/ 3967

Destle (pistillum), 2" century, Kostolac, Viminacium,
Vise Grobalja site, Inv. no. 03/ 3967

Kamenn 6pyc Ca JIOKUIITEM Off OJIOBA, 2—4. BEK,
Kocronau, Bumunanujym, nokanurer Iehune,

unB. 6p. 03/3501

Whetstone with lead bearing, 2™ — 4" century, Kostolac,

Viminacium, Peéine site, Inv. no. 03/3501

Kpuar, 2-3. Bex,Kocronan, Bumunanujym,
noxanurer Bume I'pobassa, uns. 6p.03/3496

Jug, 2"~ 3 century AD, Kostolac, Viminacium,
Vise Grobalja site, Inv. no. 03/3496

Ipenmer (amuxanuja ?), 2-3. Bex, Kocrosar,
BumuHanujym, oxanurer Bume Ipobasa, nus. 6p.
03/3090

Object (application?), 2 - 3" century AD, Kostolac,
Viminacium, Vise Grobalja site, Inv. no. 03/3090
Tuxcupa (pixis), KOSMETHYKO-MEIULMHCKA TTOCY/,
2. ek, Kocroman, Bumunauujym, noxamrer Ilehune,
unB. 6p. 03/3984

Pyxis, a vessel for medicines and cosmetic products,
2™ century AD, Kostolac, Viminacium, Pedine site,
Inv. no. 03/3984
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Ter, 3—4. Bex, Kocronan, Bumunauujym, Bumre Byprerma,

unB. 6p. 03/3498
Weight, 3¢ — 4™ century, Kostolac, Viminacium,
Vise Burdelja, Inv. no. 03/3498

Ter, 2-3. Bex, Kocromai, Bumunanujym, noxkanurer
Bure rpobasma

Weight, 2" — 3 century, Kostolac, Viminacium,
Vise Grobalja site

ITexap, 4. Bex, Kocromnan, Bumunanujym, toxamurer
bpecr, uns. 6p. 03/2167

Goblet, 4™ century, Kostolac, Viminacium, Brest site.
Inv. no. 03/2167

Ilexap, 4. Bex, Kocronan, Bumunanujym, noxkanurer
ITehune, uus. 6p. 03/2166.

Goblet, 4™ century, Kostolac, Viminacium, Pedine site.

Inv. no. 03/2166

IToxmoma capxodara, mpBa onoBuHa 4. Bexa, Kocromar,
Bumunauujym, noxanurer Ilehune, uns. 6p. 03/6854
Sarcophagus lid, first half of the 4" century, Kostolac,
Viminacium, Pedine site. Inv. no. 03/6854

Boposopra ues, 2—4. Bex, Kocromau, Bumnnarujym, noxamurer Iupusoj, nus. 6p. 03/6855
Water pipe, 2" - 4™ century, Kostolac, Viminacium, Pirivoj site. Inv. no. 03/6855
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Cpeamu Bek

Haxon nmaga Puma, ToKOM paHOr cpefmer Beka,
MEJMIMHCKO Ydelhe NPEuuIo je y pyke xpumhas-
CKe IIPKBE U APANCKUX HaydHuKa. Panoxpuurhancka
LIPKBA je MMajla HETaTHBaH YTHIAj HA HAIIPEJAK Me-
munpae. TakosBaHa BepcKa MEJMIMHA je TyMadere
6OJIECHOT ¥ HOPMAJTHOT CTaHa 31CHUBAJIA HA YUCHY O
60p6bu gobpa u sia, usmehy nemona n gosexa. bomect
ce CMATpasIa MOCIEAULIOM IPEXa, 4 KOKHaBaIbe je 3a-
XTEBAJIO MOJIMTBY U moKajatbe. Jbyzcko Temo ce cMma-
TPAJIO CBETUM, a 00gyKiHje Cy Oute 3abpameHe. Jegan
[0 BEPCKE MeAMIHMHE OMO je 3aCHOBAH HA YuCHY
3BAHMYHE LPKBE, JIOK je [PYIH, aITePHATHBHU)H,
npencraBbao  KoMOuHanujy Hacneha pasmuumrnx
KYJITOBA U CXBATAHha CTAPOCEHEIAYKOT CTAHOBHHIITBA
basikaHa ¥ aHTUYKOT CBET4, KOje 3BaHMYHA LIPKBA HUje
[IPU3HABAIIA.

Moskpa je najseha ycyra kojy je panoxpumharcka
LIPKBA yYMHIIA MEAULIMHE OHIO OUyBarbe U IPEBOJ
KJIACHYHUX TPYKUX MEJUIMHCKUX pykoruca. Onu cy
npeBoheHH Ha IATHHCKH Y MHOTHM CPE/ItbOBEKOBHIM
MaHactupuma. MsBop MeauumHcKor yaerma 6mio je u
MycaumaHcko naperso. Hecropujancxku xpumhanu
(McTOYHA IPKBA) OCHHBAIM Cy LIKOJIE MPEBOJHIIALIA
#a 6M rpuKe TEKCTOBE MPEBOAMIIM HA APANCKH, JJOK
je y Tonepy 610 neHTap 3a IPEBOJ, APATICKUX TEKCTO-
Ba Ha aTuHCKU. CpeflOBEKOBHU jeBPejcKH PHUIO-
3o¢ u nexap Mojcuje Majmonug (1135-1204), xo-
ju je >xuseo y Mapoky u Erunty, Hamucao je Bume
ACTPOHOMCKHMX M MATEMATHYKHMX PACIIPaBa, MEJH-
LMHCKMX TPAKTaTa, Kao u Pacnpasy o omposuma u
NPOMUBOMPOBUMAL.

Jemau on HAaj3HAYajHjUX BUSAHTHjCKUX U3YMa y JO-
MEHY ~paTHUX Opy’ja, TaKO3BaHa ,IpuKa BaTpa’
(»Hamamm” opyoxje) Kopmmheﬂa je y momopckim
butkama. Huxaga ce Huje casHao mpaBu XeMujcKu
cacTaB OBe 3anakuBe TeyHOCTH. Kpcramm cy ra omnu-
CaJIi Ka0 MEMIABUHY HadTe, KaJIIUjyM-OKCHAA, CYMIIO-
pa u mamurpe (KHO,).

Kaga cy y muramy crapu CroBenu, He mocroje
HCTOPHjCKU H3BOPU Ha OCHOBY KOjUX 6MCMO MOIIH
i TOBOPUMO O HHMXOBUM MEJULMHCKAM 3HAHHMA
cse 1o 11. Bexa. CadyBaHM MOJAIIM TOBOPE Y IPHJIOT
JOMUHALHje BEPOBAkba ¥ OFHOCY HA y3pOoKe bosecTu
u Kopumhema ratama y sedewy. CIOBEHH Cy IO
mocembery Ha banmkan sHamm 3a mpunpemarse O1BHIX
OTpOBa 3a CTpeEJIE, 4 110 HAIA3UMA U3 HEKPOIIOJe 3
11. Bexa xog; bajune bamrre, sHanu cy u 3a xupypike
MHTEPBEHIHje, Ha anM?), 3a TpemaHanujy Jo-
Game. ITpuxsatamu cy obudaje ¥ Ha9MH >KMBOTA

Middle Ages

After the downfall of Rome, during the early Mid-
dle Ages, medical teachings went into the hands of
the Church and the Arabic scientists. Early Christian
church had a negative effect on the advancement of
medicine. The so-called religious medicine based the
interpretation of the sick and healthy state on the bat-
tle between good and evil, between the demon and
the man. Illness was considered a consequence of sin
and the punishment required prayer and repentance.
Human body was considered sacred and autopsies
were forbidden. One part of the religious medicine
was based on the teachings of the official church,
while the other, alternative, represented a combina-
tion of heritage of various cults and beliefs of indige-
nous peoples of the Balkans and the Ancient world,
which official church did not recognise.

Perhaps the greatest service that the early Christian
church has done for the medicine is the preservation
and translation of classical Greek medical manu-
scripts. They have been translated to Latin in many
mediaeval monasteries. Another source of medi-
cal knowledge was the Muslim empire. Nestorian
Christians (Eastern Church) established schools for
translators to translate Greek texts to Arabic, while
a centre for translation from Arabic to Latin was in
Toledo. Mediaeval Jewish philosopher and physi-
cian Moses Maimonides (1135-1204), who lived in
Morocco and Egypt, wrote several astronomic and
mathematical discussions and medical treatises, such
as Treatise on Poisons and Their Antidotes.

One of the most important Byzantine inventions, a
war weapon called “Greek fire” (a “napalm” kind of
weapon) was used in naval battles. The true compo-
sition of this flammable liquid was never discovered.
Crusaders described it as a mixture of petroleum, cal-
cium oxide, sulphur and potassium nitrate (KHO,).

Speaking of Old Slavs, there are no historical sourc-
es based on which we could talk about their medical
knowledge before 11* century. Surviving data speak
in favour of the domination of belief over actiology of
disease and use of fortune-telling in treatment. After
settling in the Balkans, the Slavs knew of the prepa-
ration of plant poisons for arrows and, according to
findings in necropolis from the 11* century near Ba-
jina Basta, they also knew of surgical interventions,
such as trepanation. They accepted the customs and
the way of life of the indigenous people, especially

in area where there were regulations on communal
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crapocezienana, 1mocebHo y obmactumMa rae cy Imo-
CTOjay mponmcK o KoMyHanHoj xurujeru (Korop,
bynga, Jlomasuja’®), kao u nponucu o ypehemwy kia-
HUIIA, UCIIPABHOCTH BOJOBOAA 1 yrcTohe y rpazy, mro
npepncrasba Hactehe us meproga Pumcxor mapersa.
HajBehy YJIOTy y HACTajalby CPEAHOBEKOBHE MENU-
nune y Cpbuju umamu cy xamybepu xoju cy mpe-
BOJIMJI BU3AHTHjCKE M JIATMHCKe TekcTose. [Ipsu
TIOMEH O TTOCTOjakby MEJUILIMHE, Y JAHAIIHEM CMHUCITY
pedu, TMOTHYE M3 CIHCa C moderka 12. Bexa Koju
ce 4yBajy y Manactupy Xwunmanpapy. Busantujcxu
yTHLAj je 6uo OTPaHUYEH Ha nomohne MegunMHCKe
HayKe, a 3aITaJHOECBPOIICKY Ha KJIMHUYKY MEJHUIMHY
u dapmakorepanujy. ITocebro mecro y 12. Bexy
saysuma Ceeru Capa, y uMje BpeMe Cy OCHOBAHE
npBe OOJMHUILE TPU MAHACTUPUMA M HCIIHCAHH IIPBH
MEJUIMHCKY CIHMCH, YHME CE CE YjeJHO MOTUCKUBATIO
HAJIPUIEKAPCTBO. Y IIPEHONIEHY 3HAKA EBPOICKE
MEJIMIMHE BEJMKY YJIOTY Cy MMAaM M IIKOJOBAHH
JIEKApU UTAJIMjaHCKOT TIOPEKJIA KOjU Cy JKMBEIH H
pagumu y Cpbuju. Y cprckum sembama, HajCTapuju
sanuc o »uma notude us Koropa y foba Bragasune
kpaba Crepana Jlewanckor, y Kome ce IOMHBbE
ce Oumun us QepMe Koju je pajgHo Kao IpapcKu
nexap. Ilpsa amorexka patupa ms 1326. ropume,
I7ie j€ Pajvo BEHELMjaHCKU aTIOTEKAP AJIGCPFCTO.
Ho 15. Bexa HajcTapuju CPICKM JIeKapu Cy Owmmm
EMIMPHIIY, OFHOCHO OHU KOjU Cy JIEKAPCKY BEWITHHY
usyunIu Kao 3aHat. CaMoyKu Jiekapu cy y Behunu
crydajeBa Oum G6epbepu koju cy ce Hajuemhe baBumm
xupyprjom. He tpeba sanemaputu HM nocrojame
raTapa ¥ Bpadapa Koje cy, 6es 063upa Ha pasBoj HaydHe
MEJIMIIMHE, 3ajIpyKaJle CBOje MECTO y Hapogy. buo je
pammpeno Bepoame ga moumrtu Cpba cBeTuTeBa
JIede U MCUXHjaTPUjCKa 000sberba, a ,03PABbEbE” Ce
00aB/baIO 10 MAHACTUPUMA Y3 YUTAHE MOTUTBHU. 3a
nederse cy xopumheHe marujcke GpopMmysie, raTama,
Bpanbuse, MomuTBe U amynery. Beposaio ce taxobe
y IOCTOjalse BYKOJJIaKa, BAMIIMpPA, BEINTHIA, BHJIA
u pyxoBa. CBU Cy OHM ONTY)XUBAHU 32 H3a3UBAHKE
bonectu u emupemuja, Hecpeha, rmaaum, xyre, cymre
u semboTpeca. Marujcke popmysie kopuutheHe cy y
IPEBEHTHBHE U TEPANIHjCKE CBPXE, a OuIe Cy HanmcaHe
Ha IApYeTy XapTHje, METATHOj IUIOUMIM WM Ha
HEKOM Jey Tena. 1ako ce, HAa IpPUMep, Marujcka
popMya MPOTUB UMIIOTEHIIM]E UCIUCHBAIA Ha IIO-

18 Anriaku nokanurer JlomMaBrja Haasy ce y HEIOCPEAHO]
6imsuan Manacrupa Cace ko Cpebpennne, y bocan u
XepreropuHm.

19 Anxa Jlanosuh, ,,Cpricka MefyIMHA y CpefbeM BeKy
Tumouxu meduyurcxn 2aacnux 29 (3ajedap: 2004).
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hygiene (Kotor, Budva, Domavija'®), as well as regu-
lations on organisation of slaughterhouses, safety of
water supply system and city cleanliness, which were
all inherited from the Roman empire."”
The greatest role in the creation of the mediaeval
medicine in Serbia was played by monks who trans-
lated Byzantine and Latin texts. The first mention
of the existence of medicine in today’s sense of the
word, comes from a manuscript from early 12 cen-
tury, which is kept at the Hilandar Monastery. Byz-
antine influence was limited to auxiliary medical
sciences and the West European to clinical medicine
and pharmacotherapy. Saint Sava holds a special place
in the 12 century, because during his time, the first
hospitals were established at the monasteries and the
first medical texts were written, which also served to
supress the quackery. A great role in the transmission
of knowledge of European medicine was played by
educated physicians of Italian origin who lived and
worked in Serbia. In Serbian countries, the oldest re-
cord of them comes from Kotor during the reign of
Stefan Decanski and mentions Filip from Ferma who
worked as a city physician. The first pharmacy dates
back to 1326 and it employed a Venetian pharmacist
called Albergeto. Until 15" century, the oldest Serbi-
an physicians were empirical, meaning they learned
medical profession as a trade. Self-taught doctors
were mostly barbers who most often practices sur-
gery. We should not neglect the existence of witch
doctors and medicine women either who, regardless
of the development of scientific medicine, kept their
place among the people. There was a wide-spread be-
lief that relics of Serbian saints heal mental disorders,
while “healing” took place in monasteries while read-
ing prayers. In treatment, they used magic formulas,
fortune-telling, chanting, prayers and amulets. Peo-
ple believed in the existence of werewolves, vampires,
witches, fairies and spirits. They were all accused of
causing diseases and epidemics, disasters, hunger,
plague, drought and earthquakes. Magic formulas
were used for preventive and therapeutic purpos-
es and they were written on a piece of paper, metal
plates or a part of the body. So, for example, magic
formula against impotence was written on a waist-

band placed around the patient’s thighs, while the

18 Ancient archaeological site Domovija is located in the

vicinity of Monastery Sasa near Srebrenica, Bosnia and
Herzegovina.

19 Anka Lalovi¢, “Srpska medicina u srednjem veku”,
Timocki medicinski glasnik 29 (2004).



jacy xoju ce omacmBao oxo bOemapa OonmecHuka, a
IPOTUB KPBAPEHa U3 HOCa POPMYJIA je UCIUCHBAHA
KpB/by OOJIECHHKA Ha HETOBOM Yely.

CHalpieBarbe JIEKOBHMA YIJIABHOM Ce 00aB/basIo IIpe-
KO Jekapa u amoreka. Jlexosu cy sehunom 6uu
OMIBHOT IIOPEKJIA U Y HMXOB CACTAB CY Y/IA3KJIH THKBA,
bazem, yK, ypme, CMOKBe, Oubep, pasHe cemeHKe,
KOpEHe U KOpa, y/be, CMOJIA, MAXOBUHA U PY>KHHA
BOZHMILA. Y MHOTHM PELENTUMA Ce Ka0 CACTOjIjH MO-
MUY M CTApO BUHO, Mef U cuphe. Ocum OmbHKX
CACTOjaKa KOPUCTHIM Cy C€ CyMIIOP U CO, KO H
CACTOJLI¥ YKMBOTHEGCKOT TTOpeksia: Marapeha xonmura,
MO33aK Of jeJIEHa M JIUCHIIE, jaja, OBUMjE U Marapehe
MJIEKO, TYILIYHje U jeJICHCKO CATIO, jeIEHCKU POT, KO3jH
710 wi twryha, Kovka jeska, paKoBH, Iy>KEBH, CBUECKI
u sracTuH usMeT. Kao HauuH Jedera KOPUCTUIIO Ce U
nymrate Kpsu. [lojeHu ekapyu sHaIM Cy Ja jiede
cpuane bonecHuke momohy Beoma OTpOBHE Imyp-
nypHe OubKe 107 HasUBOM duenmaduc. Jlexapu cy
HHAIUIIABAIN TPaBy [03y 32 OOJECHMKA, TOIHKO
$HHO Aa Cy MOIIM J1a TOBpaTe HOPMAJIAH Paj CPLia.

Kapa cy y murawy orposu, butau je Jymaros sa-
xonux (1349), Koju je yCBOjeH ca LiM/beM Jia Ce CPIICKa
ApXKaBa ypeny MPOIMCHMA KOjU OM BKMIIH 34 LIEJIO
napcrBo. Y 3akoHuKy ce HaBogm: ,Mabujuux u

OTPOBHMK KOjH CE YXBATH Ha JENY, ja CE KA3HU I10
3aKoHy cBETHX OTana’.

Hajcrapuju nucanu OKyMEHT O CPIICKOj MEULIHH
je Xodomxu s60pnux (oxo 1390),% xoju ce ocama Ha
Juockopuposy u laeHOBY HayKy O IeKOBUTOM OuJbY,
a KOja je OCHOB 3amaHOEBPOIICKe papMaKoTepanyje.
300pHHUK Cafp)Ku MOJATKE KAKO O CPIICKHM, TaKO
U O CTpaHUM OW/bKama U OH/BHUM JIEKOBMMA KOjH
cy xopuithenu y cprickom Hapogy. ITocyxuo je u
Ka0 OCHOBA 33 HACTAHAK X#AAHOAPCK02 MEOUYUHCKO2
Kodekca, y KOMe je ommcaHa ynorpeba cro GmbHMX
BPCTa U POra OM/BHOT OPEKIa.

Hajsnauajuuju cadyBaHM TEKCT O OTPOBUMA U3
cpeamwosexoBHe Cpbuje Hanmasu ce y Xusandapckom
Mmeduyunckom xodekcy s cpepuue 16. Bexa. Texcr
0 OTpoBUMA IpencTaba mpesoy Beher pema mp-
BOT, YBOJHOI TPAaKTATA M3 Ofic/bKa O OTPOBHMMA
Asvnenusor Kanona meduyune® Tum npesogom

20 Yysa ce y mpamkom Myscjy (Ilapapukosa 3bupka
nog curHatypom VV 110-IX F 10 1) u cacroju ce op
163 crpanune. ITopep acTponoumkor mornaemka, 360pHUK
caipxu M BeoMa Hobpe QUIHMOJIOMKE M CHHEKOIOLIKE
oIuce, y3 HaBof)erme OPOJHIX PAKTUYHUX PELIENaTa.

21 Papy Cranoja bBojannna je mpsu nyr objaBmen y
360pHUKY pajoBa 3a POjeKaT 1aHKA AUHUfA TIOF, HA3UBOM
»IIpeBon TpakTara o orpoBuMa u3 AsunenuHor Kanona

formula against nosebleeds was written in patient’s
blood on his forehead.

Procurement of medications generally went
through physicians and pharmacies. Medications
were mostly of plant origin and they included pump-
kin, almonds, garlic, dates, figs, pepper, various seeds,
roots and barks, oil, resin, moss and rose water. Many
recipes mention old wine, honey and vinegar as in-
gredients. Apart from plant ingredients, they also
used sulphur and salt, as well as ingredients of ani-
mal origin: donkey hoofs, deer and fox brain, eggs,
sheep and donkey milk, goose and deer fat, deer ant-
lers, goat fat or lungs, hedgehog skin, crabs, snails, pig
and swallow faeces. Blood-letting was also one of the
treatment methods. Certain physicians treated heart
patients using a very poisonous purple plant called
toxglove. The physicians “felt out” the right dose for
the patient, so fine that they could return the normal
heart rhythm.

Dusan’s Code (1349), which was enacted in order
to organise the Serbian state with regulations that
were valid for the entire empire, is also important in
regards to poisons. The Code states: “Enchanter and
poisoner, if caught in act, shall be punished accord-
ing to the Law of the holy fathers”.

The oldest written document on Serbian medicine
is the Hodosk: Codex (around 1390),% which follows
Dioscorides’ and Galen’s science of medicinal herbs,
which represents the basis of West European pharma-
copoeia. The Codex contains information on both
Serbian and foreign plants and herbal medications
which were used among the Serbs. It was also used as
the basis for creation of the Hilandar Medical Codex,
which contains descriptions of 100 plant species and
drugs of plant origin.

The most important surviving text on poisons
from the mediaeval Serbia is found in the Hilandar
Medical Codex from the mid-16* century. The text
on poisons represents a translation of the greater part
of the first, introductory treatise from the section on
poisons in Avicenna’s Canon of Medicine.” With

20 It is kept at the Museum in Prague (Safarik Collection,
with signature VV 110-IX F 10 S) and it consists of 163
folios. Apart from the astrological chapter, the codex con-
tains very good physiological and gynaecological descrip-
tions, together with numerous practical recipes.

21 The article of Stanoje Bojanin was first published in the
Edited Collection Thin Line and titled “Translation of the
Treatise on Poisons from Avicenna’s Code of Medicine
in the Hilandar Medical Codex”. Parts of the article were
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XuraHpapeku MegUIMHCKH Kogeke (Xumanpap, 6p. 517), muct 1596
Ob6jasmeno saxsamyjyhu mybasaocrn Qonganyje ,3any-xbuna
Cseror manacrupa Xumangapa”

Hilandar Medical Codex (Hilandar, no. 517), folio 159b

Published thanks to the kindness of the Foundation of the Holy
Monastery Hilandar

CPIICKA CpPejHOBEKOBHA MeAMIMHA Jobuima je Haj-
BKHHUJU TEKCT O OTPOBUMA TAJANIHE MEJUIIUHCKE
Hayke. IIpeBefieHO je meT OCHOBHUX IOINIaBIbA, Y3
YEeTHPHU TEKCTA U3 MPBE CyMe KOju Ce OfHOCe Ha
MHHEpPAJIHE OTPOBE. Y Tum nmornaepruMa Cy ONUCAHU
OTpOBM KOjU Ce yHOCe NyTeM jela u nuha, mro
yKasyje Ha HA4MHE TPOBAKa U BPCTE OTPOBA. ¥ TEKCTY
Ce M3HOCE OCHOBHM IIOIJIEfM HAa OTPOBE, HUXOBA
KIacupUKAIMja IPEMA HAYMHY J€J0BAA, ONMUCAHU
Cy ¥ CUMITOMH TPOBaK:a PAJU IPEMNO3HABA:A OTPOBA

MepunuHe y XUmaHgapcKoM MeFUIMHCKOM Kogekcy . Jleo
TEKCTA U3 Pajia je mpeyseT 3a moTpebe mucarma KaTanora.
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this translation, Serbian medicine got the most im-
portant text on p01sons in the medical science of that
time. The five main chapters were translated, together
with four texts from the first summa related to min-
eral poisons. These chapters describe poisons taken
in with food and drinks, which indicates manners of
p01son1ng and types of poisons. The text offers the
main views on p01sons, their classification according
to the manner of action, as well as descriptions of the
poisoning symptoms with the purpose of recognis-
ing poisons and selecting the manner of treatment.

used in the text of this catalogue.



Y HAauMHA JIEYEHA, 4 YKA3aHO je W Ha HajMohHHje
npotuBoTpose. IIpenera cy ocHOBHA CXBaTama aH-
THYKE ¥ CPEHOBEKOBHE MEJUIMHE O TOME Ja He
nocroje jacHe rpanune usmeby orposa m sexa —
KOJIMIMHA YIOTpeO/beHe MaTepuje U Jy>KHHA HEHOT
IPUCYCTBA y TeJIy 4YMHE JjJa MHOTE JPOTre MOCTaHY
OTpoBU. XUIAHJAPCKU TPAKTAT O OTPOBHMA HE MOXKE
Ce IO CBOM IIOPEKJy JOBECTH Y JAHUPEKTHY Be3y ca
HEKOM Off €BPOIICKUX MEUIIMHCKHX IKOJIA, OCUM Ca
aparcKoM, U To y Hajmupem cmucity. OH He mpunaza
CACTaBUMA KOjU Cy HACTAJIM MJIM Cy OMJIM IpEBEJeHH
y okBupy canepHcke mxone 11. um 12. Bexa, HUTH
Crajja y XMJIaHJAPCKe TEKCTOBE KOjH Cafipyke MMEHa
ayTOpHTETa MEAUIMHCKe mKose y Monnersey us 13. u
14. Bexa. ABunieHuH KaHOH MeguLHe Ha TJATUHCKOM
jESMKy TIPOMS3BOT j€ IMMPOKO OPTaHM30BAHE AKTHB-
HOCTH TpeBoberba apanckux Kbura y Toresy Tokom
12. Bexa.

Y xumaHpapckoM 300pHUKY HAIUIK Cy CBOje MECTO
TEKCTOBH O Py1ebOTOMMU]HU, YPOCKOTIH]jH, 3apasHUM 60-
mectrMa ¥ Jiedery jgene. Behw geo xmure umme
CACTaBH O jeJHOCTABHUM H CTO)KEHUM JIEKOBUMA, 4 Ha
HEKOJIMKO JIUCTOBA UCITHCAH je U TPAKTAT O OTPOBHMA.
AyTOpH THX TEKCTOBA Ce HE IIOMHIbY, OK Ce Y HhHUMa
PEJIATHBHO YeCTO IIO3MBA HA AYTOPUTETE AHTHYKE
U CPC/IHOBEKOBHE ME/IMIMHCKE HAYKE KO MITO Cy
Xumnokpar, Tanen, Apucroren, Teopun ,Ounocodp”
IIporocmarap, Mcax Mapaemu, Asunena, Koncran-
tuH Appuaku, Marej ITnateapuje, Iunbepr Anrmu-
Kyc, Bercan us Bosea u Tepapp ge Cono. Mebyrnm,
OIpE3HHja UCTPKUBAKA, 3ACHOBAHA HA ITO3HABAMbY
CPelOBEKOBHUX JIATHHCKUX MEIUIMHCKUX TEKCTO-
Ba, yKa3aJIa Cy Ja CACTABH XHJIAHJAPCKE KHUIe HUCY
IIPeBOAM ca rpYKor Beh ca maTuHCKor jesuka.

Tpakrar 0 OTpoBMMA He pasiuKyje ce of Apy-
IMX CACTaBA M3 XHMJIAHJAPCKOT 300pHMKA, IITO He-
JBOCMHUCIICHO HOTBphyje MPHCYCTBO JIATHHCKE Me-
JUIMHCKE TIpaKce (M IOCPEICTBOM M€ aparcKe H
Ipuke) y HPOPECHOHATHOM je3HKY JIEKapa M aIlo-
TeKapa nmosHocpeawosexosHe Cpbuje. 3a pasmuky of
CIELMjaTUCTUYKUX TEPMHHA, OCHOBHH IIOjMOBHU Cy
CBAaKaKO CJIOBEHCKH, K0 IITO Cy PEdU 0771p08, 4eMe,
WM Jed, JOK Cy JIEKOBH YOIIIITEHO HA3BAHU ,0HbE .
Y rexcry ce takohe ykasyje u Ha amOMBaNeHTHY
rpanuny usmehy orposa u nexosa. Hujepan orpos,
KaXKe ce, ,He youja doBexa” 36o0r cBoje npupope, Beh
30or mpeBesuKe Jo3e. YKONHKO Ce MaTepHja yHece
»C4 MEPOM”, OHA MM OJUIHKE JIeKa, 4 YKOIMKO Ce
TO yuuHHU ,6e3 Mepe”, mocTaje oTpoB. TakaB CTaB
oppakasa omurenpuxpaheHe KOHIENTE aHTUYKE Me-
punyHe U GapManuje o APOrY IpeMa KOjIMAa JIEKOBU
HHUCY jaCHO Pas[iBOjeHH Off OTPOBA.

The text also indicates the most powerful antidotes.
It conveys the most important ideas of the ancient
and mecﬂaeval medicine that there are no clear lines
between a poison and a medication—the quantity of
the substance used and the duration of its presence
in the body caused many drugs to become poisons.
According to its origin, Hilandar treatise on poisons
cannot be directly linked to just one of the European
medical schools, except the Arabic, and only in the
widest sense. It does not belong to the texts written or
translated as part of the Salerno school in the 1 1" and
the 12 century, nor does it belong to the Hilandar
texts that contain the names of the authorities of the
Montpellier medical school from the 13th and the
14™ century. Avicenna’s Canon of Medicine in Latin
is a product of a widely organised activity of translat-
ing Arabic books in Toledo in the 12 century.

In the Hilandar Codex, we find texts about phle-
botomy, uroscopy, infectious diseases and treatment
of children; most of the book consists of texts on sim-
ple and complex medications, while a few pages also
contain the treatise on poisons. Authors of these texts
are not mentioned, but the texts themselves contain
frequent references to authorities of ancient and me-
diaeval medical science such as Hippocrates, Galen,
Aristotle, Theophilus “Philosopher” Protospathari-
us, Isaac Israeli, Avicenna, Constantine the African,
Matthaeus Platearius, Gilbertus Anglicus, Vincent of
Beauvais and Gerard de Solo However, more careful
research, based on the knowledge of mediaeval Latin
medical texts, indicated that the treatises in the Hi-
landar Codex are not translations from Greek, but
from Latin language.

The treatise on poisons does not differ from oth-
er texts in the Hilandar Codex, which undoubtedly
confirms the presence of the Latin medical practice
(and through it Arabic and Greek as well) in the pro-
tessional language of physicians and pharmacists of
the late mediaeval Serbia. Unlike the specialist terms,
the main terms are certainly Slavic, such as the words
otrov, cemer or jed, while the medications were col-
lectively called “herbs”—#&ilje. The ambivalent line
between medications and poisons is also indicated.
It is said that no poison “kills a man” because of its
nature, but because of an overdose. If the substance
is taken “in moderation”, it has properties of a med-
ication, but if it is taken “excessivell;”, it becomes a
poison. Such attitude reflects the generally accepted
concepts on drugs (@apuaxov) in the ancient med-
icine in which medications and poisons were not
clearly separated.
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¥ TpaxTaTy ce Ka0 OTPOBHU IOMHILY JKHBA, APCEHHUK,
0JIOBO, LiepysuT (010BO KapOoHaT, PbCOS), 0JIOBO-
okcup (PbO), jepmencku xamen (Lapis armenus),
jenuh, Mitednka, KyKyTa, OIMjyM, MIITAHCKA MyLIHIL,
pyrtena, mxopnuja, mayk u Mopcku e (Aplysia
dZ])lZﬂ}’lS, IIPUIIAZA POJTY TOJIMX MOPCKHX ITyIKEB).

ITomernyTH 300 pHHUIM K KOEKCH TOCITYKUIIK CY K20
bynyha ocHoBa HempexupHOj TpaguuMju ynorpebe
JIEKOBUTOT OM/ba y CPIICKOM HapOfy U CTBapamby
OpOjHMX JIeKapyIIa IO3HATHX U HEIIO3HATHX AyTOPA,
HACTAJIMX y TIEPUONY OCMAHJIMJCKE BIACTH, Kaja Cy
nomahe OusbHe Fpore MpesCTaBIbaTIE jefJUHY JOCTYIIHY
CHPOBHHY 32 U3pajy JekoBa. IIpsu mKonoBanu Je-
Kap, Josan Anocronosuh, mojasimyje ce 1759. roguse,
ca JOKTOPCKOM JUIUIOMOM yHUBep3uteTa y bepimy.

OnoBo y cpeoHeM BeKy

ITpoussopma onosa y 3anmagxoj Esporu mosehana
ce y 11. u 12. BeKy, KaJja OHO IIOHOBO IOYUEE Ja Ce
KOPHCTH 33 M3pajly KPOBOBA, OJNyKd U LIEBH, LITO
1I0Ka3yjy cadyBaHe upkse. Hacrapmena je u ymorpeba
OJIOBHOT aIleTaTa, Kao JieKa M Kao 3aciahubaua.
Ymorpeba omosuor mehepa” y mumhy y nexum
3eM/baMa je JIOCTUIJIA BEJHKE pasMepe M II0CTana
036bmman mpobnem. Ynorpeba ,omoBHor” BuHA je
3abpamena y xpuuthanckum obpeanma marckom Oy-
70M KpajeM 15. Bexa. Muage, marcka Oysna — mosesba
KOjy M3jjaje mara, BPXOBHHU ITOIJIABAP KATOIMYKE LIp-
KBE, J0OKJIA je MMe 10 OJIOBHOM IedaTy (6).41) Kojum
61 ce TPAAMIMOHAIHO 3aMEYATUIIO MUCMO KaKo Ou
Ce IOTBPHIIA BEroBa Ay TEHTUYHOCT. YoTpeba 010B-
HOT aIleTaTa Ce HACTABMJIA, IITO je M3a3UBAJIO TEIIKE
enUIEMHUje TPOBabA.

ITpse sagyx6buHe Bemuxor sxymana Credana He-
Mmame, Manactup Cseror Huxone u Manactup I1pe-
csere boropopune, mogurayTe I/ISMbe 1152. u 1166,
Ouie Cy IOKpHBEHE CjajHMM OJIOBHHM KPOBOBHMA
KOjU Cy Ce IPECHjaBaly Ha CyHIy, T€ HX je Hapoj
Ha3BaO OeJUM ILPKBAM4, IO YEMY je L0 Hacesbe
u pobuno ume bene Ipxse. Hakon Benuxe ceobe
Cpba 1690. ropuse, Typuu cy CKMHYIH OJTOBHH KPOB
¥ [IpeMa TIPEeJIakby Off HBEra U3JIMJIU KypIIyMe.
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The treatise mentions poisons such as mercury,
arsenic, lead, ceruse (lead carbonate, PbCO,), lead
oxide (PbO), Armenian bole (Lapzs armenus), wolt-
bane, spurge, hemlock, opium, Spanish fly, poison-
ous spider, scorpion and sea hare (Aplysia depilans,
belongs to the genus of naked sea slugs).

The aforementioned codices and codes served as
the future basis for uninterrupted tradition of the
use of medicinal herbs among the Serbian people and
creation of numerous medical handbooks by known
and unknown authors, created during the period of
Ottoman domination, when the local hergal drugs
represented the only available raw material for prepa-
ration of medicines. The first educated physician, Jo-
van Apostolovié, appeared in 1759, with a doctor’s
degree obtained at the University of Berlin.

Lead in Middle Ages

Production of lead in the Western Europe increased
in the 11" and the 12 century, when lead was once
again used for production of roofs, gutters and pipes,
which can be seen on surviving churches from that
period. The use of lead acetate also continued, both
as a medication and a sweetener. The use of the “sug-
ar of lead” in drinks in certain countries was serious
and great. The use of “lead” wine was Prohibited in
Christian rites by Papal bull in late 15™ century. By
the by, the Papalybul —a decree issued by the Pope,
supreme Pontiff of the Catholic church, was named
after a lead seal (bull) which was traditionally used to
seal a letter in order to certify its authenticity. How-
ever, the use of lead acetate continued, which caused
severe poisoning epidemics.

The first endowments of the great prefect Stefan
Nemanja, St. Nikola’s Monastery and Monastery of
the Blessed Virgin, built between 1152 and 1166,
were covered with shiny lead roofs that reflected the
sunlight, and that the people called the white church-
es, so the settlement was named Bele Crkve. After the
Great Migration of the Serbs in 1690, Ottomans re-
moved the lead roof and according to a legend, used
it to cast bullets.



ETHONOLWKM KOHTEKCT??

Kaga roBopuMO 0 HApOJHOM 3ApaB/bY U 3HAY O
IPUIIPEMH JIEKOBUTUX CYICTaHIM M MeJeMa, OHU
HHUCY YBEK OMIIM HaMEHEHH 03[paB/betby U romohu,
Beh cy Momm 6uTH M BeOMa OIACHU IIO JBYHCKE
»xuBoTe. Jbyau cy HaydmM 1a KOpUCTE CBE OHO LITO
Cy MOIJIX Jja y3UMajy U3 IPUPOJHHUX PECYPCa Y LiHIbY
OfipIKatba 3IpaBba U Tedeta bonectu. OTpoBHO bube
je buo nosHaro, Haogu Joan Tyrakos, u y crapom
BEKy, a OHH KOju Cy uspahusaiu oTpoBe, BewTO Cy
KpuiM Kako To 4uHe. Mmax ce y Hapopy sHamo 3a
CBOjCTBA TaTysle, OyHMKe, OIUjyMa, MaHJPArope, Ky-
Kyre, jenuha, MpasoBua, Benebmba M TaKoO fasbe.
»CBaKku Hapoj, CBaKM Kpaj U CBAKA €IOXa, [CBAKO]
noba muma ceoje orpose. M y mormeny tposama u
OTpOBa M2 MOJIE, K20 U CBaYeM JPyroM [...] y Hosuje
BpeMe, Off Ka/a Ce CBE BHIIE Iaje PULIMHYC U OJICaH/eP
[sjanpep]® onu mocrajy cee yemhu orposu.”

Dajanuue u Bugapu, Koju cy ce 6aBHIIH JIedemheM Y3
noMoh MarujcKux paji U JIEKOBa/OTPOBA Koje Cy
CaMU CIIPAB/baJIM, Y)KUBAIM CY ¥ CBOjUM CPeAHMHAMA
BEJIMKU yIiey U nosepewme. OBUM IOCIOM Cy ce
TOfjjefHAKO OGABMIIM M MYLIKAPIY U JKEHE, HAKO MMa
BUIIE TOAaTaKa o sxeHama. CaM 4YMH CaKyIUbama U
CIIpaBIbakba ,,JIeKOBa” OHO je MOBE3aH Ca MePHOAUMA
npep Behe npashuke momyr Beanor merka, metka
youn Dypbeepana, wim gana youn Vawpana, Ile-
TpoBpaHa, y Bpeme Mehyaresune on Benuke no Mase
Tocnojune u Taxo gase. Ocum Tora, 6UiIO je Beoma
PALIMPEHO BEPOBAE fd CE CIMYHO CIMYHHUM JICUH.
JlexoBu cy bupanu 1o 60ju, 06muKy obosesnor oprana,
a jaBame JeKa je OWJIO TOBE3aHO ca oOf Cé)eHI/IM
puryamuma. O ToMme moctoje Gpojuu sabenerxeHu
npuMepH y erHorpadckoj rpahu.

»IpoBame jepuheM je dectro 6uio moesaHo ca
gapobmamreom. Jeauh je Takobhe Hamasuo mpumeny
y Maruju npepyuraBasma. Takohe je Baxuo sa jegan of
IJIABHHX CACTOjaKa BEWITUYUjHX MEJIEMa; BELITULIE CY
ra KOpHCTHJIE J1a UX ‘3aofieHe y KpsHo u mepje’. Kan
ce HaHeCe Ha KOXKY M3a31Ba IIELKAbEe U XaIyLUHALL]e.

22 3a mucame OBOT fea TekcTa kopumheHu cy [enoBu
Hay4HOr papa Ap Becue Mapjanosuh, ,Mamehy nape n
snounta: O aMOMBAIEHTHOM [A€jCTBY HAPOJHMX JIEKOBA U
oTpoBa y Tpaguumonantoj xynrypu Cpba”, y 36opHux
Tanxa aunuja (beorpap: Mysej Hayke u Texauxe, 2021).

23Y MHOTHIM CEOCKUM U TPafCKIM JBOPHIITAMA JIUjaH]CP
je 6mo HesaobmmasHa pexoparuBHa Ommbka. Y Hapomy
Cy 3ajp)kaHa Mpefata O HBErOBOM OTPOBHOM CBOjCTBY,
YaK ¥ KpO3 WABUBY IPUIY KAKO TALITA KyBa 3€Ty 4aj OF
nujanpepa. ¥ Hacessuma Mause u Cpema 1 jaHac ce MOxe
JOUHTH [ )KEHE Y IIPEHUM JBOPUIITHMA Idje PHLMHYC.

Ethnological Context??

Speaking of folk knowledge and health, preParation
of medicinal substances and ointments wasn’t always
intended for healing and help, but they could also be
very dangerous for human lives. People learned to
use everything that they could take from the natural
resources in order to preserve health and treat dis-
eases. As stated by Jovan Tucakov, poisonous plants
were known in the Antiquity as Weﬁ, and those who
prepared poisons skilfully hid how they do it. How-
ever, people knew of the properties of thorn apple,
henbane, opium, mandrake, hemlock, hellebore, au-
tumn crocus, deadly nightshade, etc. “Every people,
every region, every epoch has its poisons. In regards
to poisons and poisonings, there is a fashion, just like
in everything else [...] in recent times, since castor oil
plant and oleander® are being more and more culti-
vated, they are becoming increasingly more common
poisons.”

Witch doctors and healers who performed treat-
ments enjoyed great respect and trust in their envi-
ronments. They were equally men and women, al-
though we have more information about women. In
the folklore of Serbia, the important period for col-
lection and preparation of “medications” was related
to the days preceding large religious holidays, such
as Herbal Friday, Friday before St. George’s Day, or,
day before St, Ivan’s Day, St. Peter’s Day, during the
days between the feasts of Dormition of the Moth-
er of God and the Nativity of the Theotokos, etc. It
was believed that likes are cured, as well as destroyed,
by the likes. In case of medications, they chose medi-
cines by colour and shape of the diseased organ, while
administration of the medication was connected to
certain rituals. Ethnographic material contains nu-
merous recorded examples of this.

Poisoning with wolfbane was often connected to
witchcraft. Wolf’s bane also found its use in mask-
ing magic. It was also considered one of the main
ingredients of witch’s balms and it was used by the
witches to “cloak themselves in fur and feathers”.

22 Parts of the scientific article by Dr Vesna Marjanovi¢,
“Izmedu nade i zlo¢ina: O ambivalentnom dejstvu narod-
nih lekova i otrova u tradicionalnoj kulturi Srba,”, Zbornik
Tanka linija (Beograd: Muzej nauke i tehnike, 2021).

23 In many rural and urban courtyards, oleander is an un-
avoidable plant. People preserved stories of its poisonous
effect, even in a humorous story of a mother-in-law prepar-
ing oleander tea for her son-in-law. In settlements in Macva
and Srem, we can still see women growing castor oil plant
in their front gardens.
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Y6pajan je u y 6umke op spybaBHux umHM. Yerep
noremxoha y oppehusamy HemkombuBHX 033, Me-
byrum, pesynrar gecro Huje 6uo ysehame spybaBHe
ciocobrocty, Beh nyamno, ma 4ak ¥ cMpT. 3a jour
jemHy BpCTy je,unha Ca >)KyTHM IIBETOBUMA CE BEPOBAJIO
#a nma moh f1a onbuje Bykose. Jax ce KOPHUCTHO Kao
OTPOB 32 )KMBOTHIbE (OTY/ HasuB ‘Bydju yemep’).”>
¥ HapopHoj moesuju Takohe cy cadyBaHu ciomeHn
Ha TPOBAKE gomaMn)HBaH,e) nyTem ybarmBarma ofpe-
hernor 6uma y nuhe, mro yxasyje Ha mpuamdHO f0-
Opo mosHABamE KAPAKTEPHCTHKA IOjefMHOT Ouiba,

yiubydyjyhu i onujym Koju je 610 mosHaT kao agujoH,
a¢uon, adujyrwu, eHbenyK, KaTPaH # CMOJIA.

»Y paxujy Tpase apujyHa [...]
Jox xajpyke nobpe omojuo,
Te cBu moCIe KaHO U NOKJIaHH |[...]”

Y Hapopy je mo3HaTa H3pEKa 32 HEKOT KO HEIIOBE3AHO
TOBOPHM MJIH C€ IOHAIIA — ,Ka0 fia ce OyHuKe Hajeo”.

XKeHa ncuenuterska m ToOBAYWMLA

YKenu ce xpos ucropujy ecro npunucuBana yiora
CLennTesbKe, bajannie, fobpe mosHaBare/bKe Orba
— TpaBapke, Bpayape, HEKOTa KO CIIPaB/bd U JIEK H
otpos. Taxobe, sxeHa je Hocna 1 enuTer BemTHIIE U
TPOBAYMIIE.

BemTuiama cy cmarpaHe n okeHe Koje Cy 3Haue
MHOTO O IPUPOJHOM HAYUHY JIEUCHa, O JIEKOBHUTOM
6mwby U MuHepannma, Kopuctehu mrxosa 7obpa u
JIOIIA CBOjCTBA. Ibuxoso ucnempupame je Hexaza 6o
MHOTO JIeJIOTBOPHHUjE OFf JIeUeHha TAAIIBUX JIEKapa.
ITocrusane Cy pesyaTaTe U y CIy4ajeBUMa KOJ| KOjUX
Ce CBELITEHUYKHU €T30PLIM3aM [I0KA320 HEYCIICIIHUM.

YKewna je xopana o ,,;rarkoj munuju” nsmehy gobpa
u sima. Ho, 6e3 063upa Ha 10, y HeBO/baMa OHA je MMasIa
BaKHY YJIOTy HETOBATEIBHULIE, UCLIETUTEbKE 1 0CObe of
noBepea fia ce sapassbe mosparu. OTyza je opmasax
o JIeKk Kop Oajanuie, ma u Bpadape, 3HAYHO Hafy,
61110 J1a ce pajuIIoO O CTBAPHOM TIeKy KOJHM C€ JKEJIEIIO
nomohu obosesnom, nim ,momohu” ga boecHnK Koju
ce My4Hd y IOCTE/bH yMpe (eyTaHasHja), WM I1aK, Ja
ce nopopuim obesbenu ,ocmobohame” of arpecuBHe
u omacHe ocobe. XKena je gobujana y sajarax u ga
CMUIBA TPOBAKE OIIDKIUX M3 KOPUCTOIBYOIba, T0-
cebro kop peobe nacneha. Crora ce Ty pagmio o

ZIBE BPCTE JKEHA — O OHHMA KOje Cy ce 3BaHUYHO 0a-
BUJIE CIIPABIBAEM U JUCTPUOYLIMjOM HarmMTaKa, 6u-

24 ITpeysero 3. 2. 2021, http://kvdanas.com/index.php/
vijesti/4077/ma-sta-kazes-ubica-iz-baste-jedic-medu-
najotrovnijim-biljkama-svijeta.
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Once applied on the skin it causes tingling and hallu-
cinations. It was also included as one of the plants for
love spells. However, due to the difficulty of deter-
mining unharmful doses, the result was of{en not the
increase of the love capability, but madness and even
death. One species ofP wolfbane with yellow flowers
was thought to have the power to repel wolves. It was
even used a poison for animals (which is the reason
for its common name—wolf’s bane). **

Folk poetry also contains mentions of poisonin
(dosingg) by adding certain herbs in drinks, whiclz;g
indicates that the people had good knowledge of the
characteristics of certain plants, as well as opium,

which was known as aftjon, afion, afijumi, bendeluk,

katran and smola.

“He put a little afijun in the drink [...]
UntiFhe intoxicated all the haiduks,
So they all fell asleep as logs [...]”

There is a well-known saying among the people
for a person that speaks or behaves erratically: “It’s as
though he ate henbane.”

Woman Healer and Poisoner

In the past, the woman was a healer, witch doctor,
expert in herbs, a sorceress, someone wo makes both
the medication and the poison. The woman also car-
ried the label of a witch and a poisoner.

Women who knew a lot about the natural ways of
healing, medicinal herbs and minerals, using their
good and bad proli)erties, were also considered to be
witches. Their healing was much more effective than
the treatment offered by physicians at the time. They
achieved results even in cases when prists’ exorcisms
proved to be unsuccessful.

They walked on the thin line between good and
evil. Regardless of that, in the time of need, women
played an important part of a caretaker, healer and a
person that can be trusted to restore the health. For
that reason, visiting a healer or even a witch doctor to
take the medication gave hope, regardless of whether
it was to truly cure tigje disease, or to help a suffering
bedridden patient to die (euthanasia), or yet to secure
for the family a “liberation” from an aggressive and
dangerous person. The woman was also assigned the
task of planning the poisoning of close relatives for

profit, especially in the case 0% inheritance division.

24 Accessed on February 3, 2021. http://kvdanas.com/-
index.php/vijesti/4077/ma-sta-kazes-ubica-iz-baste-jedic-
-medu-najotrovnijim-biljkama-svijeta.



Jbd U OCTAJIOT, A MOTOM JIEYEHEM, U XKEHAMA U3Bp-
IIMTEBKAMA, KOje Cy OfJIa3ujie KOJ TaKBUX 0coba 1o
nomoh, 0 YeMy ce CIMKOBHTO ¥ JOKYMEHTOBAHO Ha
OCHOBY MOJNHUIMjCKMX M Cy[ICKAX H3BENITajd TrOBO-
pu y kiusu o 6aba Anyjxu, Tposaunuu us Braan-
muposia.” Ayrop u npupehusay ose kure ymyhyje
ZJa je Hajace yyBeHa omaka 6aba Amyjka BepoBama
7la je MCIENUTEBKA U no6¥10TBop1<a, Te /Ia CBOjUM
TeoBameM IIoMake yHecpehenuma.

Y Tom KOHTEKCTY, Y CPIICKOj TPAAULIMOHAIHO] Ky-
JTypH CTBOPHO CE CTEPEOTHII O KeHH (CTapoj, py-
JKHOJ, HaKasnoj) Bpa4apu, TPOBAYUIM MJIA UCLETH-
TEJLKHU KOja Y BETUKOM 6a1<paqy Ha OTBo6peHoj BaTpH
KyBa pasHO Omsme, ciieme muimiese, dkabe, mojesuue
OTHUIIE U XUBOTHILCKE JEJIOBE TENA, 4 MOTOM JIOfiaje
U JbY[CKE U JKUBOTHUHCKE TEJIECHE TEYHOCTH Y3 M3-
roBapare 0ajania, TEKCTOBA HEPasyMIBHBUX OOMd-
HUM JbyAuMa. TaKBe jKeHe MHOCeAyjy IpemMa Bepo-
BarbrMa Moh pa usiehy xpos gummak. [la 6u To 1
YUUHHUIIE, TPUITOBEAIM CY [ C€ MKy HeKoM Mamhy
KOjy CKPHBajy O yKyhaHa. Takse xeHe Cy ITO3HaBae
PasHOBPCHO bube 3a KOj€ CE CMaTPaJIo 11 je IEKOBUTO.
3mare cy 3a cBojcTBa Taryine, bynuxe, benagoue, u
MaHpparope. YIIaBHOM je 0Bo brbe kopumthero u sa
adpopMsHjaKe, 3a CIpaB/barbe JbyDABHUX HAIUTAKA M
34 ja4arbe MOTEHIIU]E U IITIOJHOCTH.

BeluTuue 1 4apo6Ha MACT 30 neTerbe®

Y cpemmesexoBHOj EBponu Bmagao je mur o Be-
mrTunama U dapobmanuma. Bemrrune u gapobmaru

cMaTpai Cy jAa je Benebube ommbeHa hasorsa Oubia
¥ KOPUCTUIIX CY je Ka0 CACTOjaK MACTH 34 JIETEHE.

» Japobna momaga’ ce mpasuna op ciaepehux
cacrojaka: Besnebusbe, OyHHMKA, MaHparopa u
KYKyTa Ce CUTHE JIO IIPaxa, 2 TOTOM C€ yMeIlajy
y Mmegsebu moj. Ymorpeba je 6uma Taksa jAa
CE YTp/baBasa y KOXXy U HAa TEHUTANH)E. To je
CTBApaso JOXXHB/bAj XaTyLUHALMje U ederaT

neBuTanyje.”

Y cpnckoj muTonoruju u $onknopy, GopMupao
Ce M KOPHYC HAPOJHMX IPUYA O XKEHH BEIITHIH —

TPOBAYMIIH/HCLIETUTE/LKY KOja je poherem gobujana
Harnpupogse mohn. Ha ocHoBy nsBemrraja u cypcxmx

25 A. III. ‘Dapmaru, baba Awnyjxa, spauapa ns Baadu-
muposya (Ilangeso: Mcropujcxu apxus y ITangesy, 2007).
26 1. Crojanosuh, M. Jarauh u P. Jauauh, Jap neba

uan yeehe saa, Icuxoaxmusne u Opyee onacue Guske
baaxancxoz noxyocmpsa (beorpag: 2020):12

Therefore, there were two kinds of women—those
who officially practiced preparation and distribution
of potions, herbs and everything else, and women
executioners, who went to these persons to get help,
which is clearly documented in tﬁe police and court
reports in the book about Aunt Anujka, a poisoner
from Vladimirovac.?> Author and editor of this book
states that the famous evil Aunt Anujka believed that
she is a healer and a benefactor and that she had been
helping the misfortunate ones with her actions.

In that context, we should mention the stereotype
created in the Serbian traditional culture of a female
(old, ugly, disfigured) witch doctor, poisoner or heal-
er, who in a copper pot, in the open fire, cooks various
herbs, bats, frogs, certain bird and other animal body
parts, and then adds human and animal excrements,
while chanting words that common people cannot
understand. According to beliefs, such women pos-
sess the power to fly out of the chimneys. It is said
that in order to do so, they apply a certain ointment,
which they keep hidden f{om the other members of
the household. They knew of the properties of thorn
apple, henbane and deadly nightshade, as well as
mandrake. These herbs were mostly used as aphrodi-
siacs as well, for making love potions and enhancing
potency and fertility.

Witches and the Magical Flying
Ointment®

In the mediaeval Europe, there was a myth regard-
ing witches and warlocks. Witches and warlock con-
sidered deadly nightshade to be devil’s plant and used

it as an ingredient for the flying ointment.

“The ‘magic ointment’ was made of the fol-
lowing ingredients: deadly nightshade, hen-
bane, mandrake and heml}é)ck are pulverised
and then mixed in bear fat. It is then rubbed
on the skin and the genitals. This created the

sensation of hallucinations and the levitation
effect.”

In the Serbian mythology and folklore, a corpus of
folk tales about the witch—poisoner/healer, who ob-
tained supernatural powers at birth, was also formed.

25 S. A. Darmati, Baba Anujka, vracara iz Viadimirovca
(Pancevo: Istorijski arhiv u Pancevu, 2007).

26 D. Stojanovié, I Jancic i R. Jancié, Dar neba ili cvece
zla, Psiboaktivne i druge opasne biljke Balkanskog poluostr-
va (Beograd: 2020):12
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Ipecyia y MHUHYIUM €IOXaMa, ald M Ha OCHOBY
eTHOrpadcKe rpal')e, PAIIMPEHO je CTAHOBMIUTE 1A je
CTapa >KeHa CIIPaB/bajla HAIIUTKE, JOK Cy MX Mjaje
YKeHE HAMEHUBAJIC U JaBaJie MOjefMHNM yKyhaHuma
¥ pyruM OmmxmuM cpopHuiuMa. Beposano ce
7la OHAj KOjM MAaTUjCKUM PaJilhaMa U jaKuM OWBHIM
OTPOBUMA YCIIEBA /1 OfJATHA 310, MOYKE M /I I'a HAHECE.
Y moopMakauMM roguHaMa, CBOje 3Habe O JIeUeHy
pasHux 6osectu KOje Cy 9yBajie Y TajHOCTH, JKEHE Cy
YCMEHUM ITyTeM IIpeaBase MiahuM geBojunama us
nopopuiie. Y3 0BO 3Hame IPEaBay Cy ce u Oajame
u apyre pazme. bupana cy ce ,iyaa gena” o mecte
ropuHe WY IIOHETAE, Telia Off ABAHAECT rofiiH4, yenthe
keHCKa Hero Mmymka.” JKene cy perko xopucrtmie
Ty CBOjy BeIITHHy y Miajoctd, Beh ce dexamo ja
IIOCTUTHY TAKO3BAHY ,PUTYAJIHY YUCTOTY , OFHOCHO
Ja 3aBpIIe ca HUKIycoM MeHcTpyanuje. Ocum oBor
HauKHa, ofpeheHe XeHe Cy HABOAMIIE KAKO Cy IIOCITY
bajarie n ucnennreske npegoppehene bosxjom
BOJBOM, KOja Ce ODMYHO CAOMIITABATIA IyTEM CHA.

Kon¢muxrau ogHOCH, HepasyMeBambe 1 HETPIE/bH-
BOCTH HACTAJTH Y PAasTUYUTHM SKMBOTHHUM CHTYa-
IMjaMa JOBOJMIIM Cy JIO YMHA TPOBaa IOjeMHALA
WA BUIIE HMX, IITO je YIaswio y chepy Kpu-
MuHaIMTETa. Beoma dect cy OuiM KOHQIUKTHH
OJJHOCH Ca HajaM/bEHUM PaJHHUIMMA, Ca KOMIIHjaMa,
a IOTOM U YHyTap mopopuue usmMehy cympysxHuka.
Vrnasaom j€ *KeHa, CHaja, CBEKpBa 6wta OTITY>)KEHA 3a
HAMEPHO TPOBAKE HEKOT WIAHA Y MOPAHULM — MY>Ka,
CBEKpPBE, CBEKPA.

Crora je jacHO ma je sa yHOTpeGy JIeKa, OJHOCHO
0TpoBa, b0 MpuIMdHO MHOrO MoTHea. Hajuemhe
Ce PajyiIo O YKEJBH 3a OCTBAPHBAKEM JIMYHE (JKCHA,
My)X) WIM KOJeKTHBHe cinobope (keHa, fema) y
OTEXaHOj KOMYHUKALHjH Ca 61cKUM ocobama, MITH
o Kopucromybrmy (Hacieha umosuHe, pemena ceabha
meby xomiujama, mocayrom u cmaro). Mckasnsana
je ¥ eMmmaTvja Tpema yMprhnma n bosmecHUMA
KpO3 HeKe BAPUjaHTE €yTaHA3Hje KOjy CPefHHa Huje
ocyhusaa.

Ha Kpajy OCTaje MUTAE, KAKO j€ MO he ma cy ce
JBYAH OJIAKO M CBECHO ycyhuBamu fa npggy Ty ,TAHKY
nuHUjy” 6e3 cTpaxa 3a COICTBEHY ,OHOCTpaHy 6y-
gyhnocr”?

Y CTpyKTypu TpajuIjMOHATHE HAPOJHE KYJIType
Cpba Behmna apxamunux obuuaja cagpxu  KysT
IpefaKa IOBE3aH Ca HU30M CHMOOJNMYHUX pajiibi
4HjU je UMb A Ce OfPIKH MOSUTHUBHA BE3a SKUBUX U
MPTBHX.

27 C. Kuexesuh u J. Tynakos, ,2Kene Hapopsu nexapu u
anorexapu y Bojsogunu”, y 36oprux sa dpymmeene nayxe
27 (Hosu Can: Maruna Cpricka, 1960): 79.
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Based on the reports and court verdicts in the previ-
ous epochs, as well as ethnographic materials, there
is a wide-spread opinion that old women prepared
the potions, while younger women administered
them to certain members of the household and other
close relatives. It was believed that a person that can
banish evil by magic rituals and strong plant poisons,
can also summon it. At the advanced age, the wom-
en would orally pass on the knowledge on treatment
of certain diseases that had been kept secret to the
younger girls in the family. With this l}znowledge they
also taught chanting and other magical acts. They
choose “crazy children” at the age o? six, or in some
places, 12-year-old children, more often female than
male.” Women rarely used their skills while they were
young, but waited to achieve a so-called “ritual pu-
rity”, i.e., to enter menopause. Apart from this way,
certain women also claimed that they were destined
to become healers and witch doctors by God’s will,
which was usually conveyed to them in their sleep.

Conflicting rel};tions, lack of understanding and
intolerance created in different living situations led
to Ipoisoning of individuals or several of them, which
falls under the sphere of criminality. Conflicting
relationships very frequently occurred with hired
help, neighbours, and then, within families, between
spouses. It was mostly the wife, daughter-in-law or
mother-in-law that was accused of intentional poi-
soning of another member of the family—husband,
mother-in-law or father-in-law.

Therefore, it is clear that there were plenty of mo-
tives to use the so-called “medication” or poison.
Most often, the motive was achieving personal (wife,
husband) or collective freedom (wife, children) in
situations when the communication was aggravat-
ed, but gaining profit (inheriting an estate, resolvin
conflicts between neighbours, with the servants, etc.%
was also present as a motive. There were also cases of
showing empathy for the dying and the sick through
some form of euthanasia that the society did not con-
demn.

In the end, a question remains: How is it possible
that people so easily and conscientiously made a de-
cision to cross that “thin line”, without the fear for
their own future “in the other world”?

In the structure of the traditional folk culture of
Serbia, most of the archaic customs contain the cult
of ancestors connected to a series of symbolic acts in
order to maintain a positive relationship between the

27 S. Knezevié, J. Tucakov, ,,Zene narodni lekari i apo-
tekari u Vojvodini”, u Zbornik za drustvene nauke, broj 27
(Novi Sad: Matica Srpska, 1960): 79.



Yaumajyhu y 063up gocagansme aHanmae Tpaguy-
OHAJIHOT MOJ€NIa CPIICKOT JIPYINTBAa, Td ,TAHKA JIH-
Huja” Koja ce mocrasmana usMmeby sexa m orposa
3aMCTA je 6ua Y MCTOj paBHU Ka0 U KUBOT HACIIPaM
cmpra. Bepa u cTpax oy kasHe BEpOBaTHO Cy IPaTHIIH
CJTy4ajHe/HaMepHE ITOYMHUOIIE TOKOM IIEJIOT )KUBOTA
U OHM Cy TOTajHO MPOBOJUIN BPEME quexyjyhn
npecyay Csesumer (bora, mperka) 3a HamepHO 1

CITy4ajHO YIHUHEHO JIETIO.

ETHorpadcku mysej y Beorpapy
Ethnographic Museum in Belgrade

bpursa, uus. 6p. 6312
Razor, Inv. no. 6312

Asan, uns. 6p. 10269
Mortar, Inv. no. 10269

O6pepnu xieb, uus. 6p.
10383 Bepure, peseperu poup
Ritual bread, Inv. no. 10383  Chains, reserve collection

-

borra, uns. 6p. 27765
Bottle, Inv. no. 27765
Tuxsa, uns. 6p. 21535 Yaura, uus. 6p. 41817
Pumpkin, Inv. no. 21535 Glass, Inv. no. 41817

living and the dead. Considering all the analyses of
the traditional model of the Serbian society d}:)ne sO
far, that “thin line” that lay between the medication
and the poison was truly on the same level as life op-

osed to death. Faith and fear of punishment most
Ekely followed the intentional/accidental perpetra-
tors throughout their lives and so, they spent their
time secretly waiting for the judgement by the All
Mighty (God, ancestor) for the committed intention-
al or accidental act.

Banria, nns. 6p. 36190
Washbowl, Inv. no. 36190

Komrurer sxercke Hapopte Hommse 13 Cpbuje,
npsa notosuHa 20. BeKa, pesepBHU POHT

A set of women’s folk costumes from Serbia,
first half of the 20" century, reserve collection




Mysej Hayke u TexHuke - Beorpap
Museum of Science and Technology
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Mepau nognpurucka Vacustat, oxo 1960, nus. 6p. T: 6:358

Vacuum gauge Vacustat, oxo 1960. Inv. no. T: 6:358

Judepennujantu nporokomerap, Robert Getze, 20. ek,

unB. bp. T: 6.356

Differential flow meter, Robert Getze, 20™ century, Inv.
no. T: 6.356

Tepmomerap Mechanik Priifgerite Medingen, 20. Bex.
Haus. 6p. T: 6.356

Thermometer Mechanik Priifgerite Medingen, 20"
century. Inv. no. T: 6.356
A.m(oxonMeTap ca repmomerpom, Hemauxa, 1939,

uns. 6p. T: 6.355

Alcohol meter with thermometer, Germany, 1939,

Inv. no. T: 6,355

Kommnnaku Tepmomertap Jeneaer Normalglass, oxo 1960,
Mysej Hayke 1 TexHUKe, 36UpPKa MEAULIMHCKE TEXHHKE,
uns. 6p. T: 11.7.106

Medical thermometer Jeneaer Normalglass, around 1960,
Museum of Science and Technology,

Collection of Medical Technology, Inv. No. T: 7/11/10
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ITonapusanuonn muxpockon C. Reichert. Bed, Aycrpuja
1925-1935, uus. 6p. T:125.9

Polarizing microscope C. Reichert. Vienna, Austria,
1925-1935, Inv. No. T: 125.9

Masuranos ebymuockon, E. Malligand Fils a Paris,
Kpaj 19. Bexa, uns. 6p. T: 6.357.

Malligand’s ebulliscope. E. Malligand Fils a Paris,

late 19 century century, Inv. no. T: 6.357

Cer uHcTpyMeHara sa enexrporepanujy Wapa Strabler,
oko 1930, uns. 6p. T: 11.7.21

Set of instruments for electrotherapy Wapa Strabler,
around 1930, Inv. no. T: 11.7.21



3akoH, nek u otpoB y Cp6uju
19. Beka?®

Cpbuija je cBoje 3aKOHOABCTBO CTBAPAJIA 1O YIJIe-
Iy Ha 3aIafHoO, Ipe CBera ayCTPUJCKO, Te je TAKO
U IIpeTeKsa CBOT CyBepeHa y oBoj obmactu. ITpsa
ypenba o Apykarmy ¥ NPOJABAKY OTPOBHUX JIEKOBA Y
Cpbuju, goxera 1837. roguue,” nponucana je ga ce
y BapOLIMMA OTPOBHU JIEKOBHU MOTY JPXKATH CaMO
y jenHom pyhany u Ja ce HUKOME He CMejy IIPOJATH
bes omobpewa momunuje. Bpmo 6pso ypenba je
U3MEHEHA jep Ce IIOKA3AJI0 Jja ,[OJIUIHjad HAM jOIIT
Tako ypehena Huje” na OM KOMIIETEHTHO MOIJIA
#a obasma oBy gyxHocT. Kues Muom je yxasom
on ¢ebpyapa 1837. rogune sabpanno npopmajy na-
KHMX JIeKOBa 110 Ayhannma, anm He cBuMa, jep ce
CMATpaJIo Jja CE ,OBAKBU JIEKOBU  UIIAK MOpajy Hahu
y usBecHUM mnpopaBHunama.’® Y3 ussemraj ITasima
WMnuha, anorexapa us go6a xkaesa Munoma, nosogom
ocHuBawa npse armoteke y Kparyjesuy 5. ¢pebpyapa
1837. ropusue, Bojucnas Mapjanosuh y cBojoj cryauju
IPUIIAKE OIIHC 3ATEUCHOT CTAkbA Y IIPOABHULIAMA T
je HaheHo ,,cBaKOjaKMX JIeKOBa”:

»[...] Cricak xop xora cy nahenu Orposu sanpehe-
Hu (3abpamenn). JlekoBr U Heka npuMudeHHja: |[...]
Byne bakamus ¢ raxBom Hermaxwom Cryan® mpopaje
7la MU ra Ha KCTe Tepasuje nuamepro rau mehep u kady
MepH. [...] OBOM crucKy mprIaKeM jesHy KyTHjy ¢
TAKOBUM OTPOBOM, KOje CaM ja rope HasHAYCHU
KyIUTH MOPao [...] "%

ITpBu 3aKOH 32 ATIOTEKE U AIIOTEKAPE U 32 JFPIKALHE
U TIPOfiaBame JIEKOBA M OTPOBA JloHeT je 1865. ro-
nune. Beh cnepehe ropune, nouer je Kpamxu cacmas
Dapmaroneje 3a Cpoujy KOjU IPEICTABLA IPBY KEUTY
TaKBE BPCTE Ha CPIICKOM jE3UKY.

28 3a mucame OBOT [€a TEKCTA KOpI/II.HhCHI/I Cy meJIOBH
Hay4Hor paga MBana Jaukosuha, , Tposama y Kuexesunu
u Kpamesunu Cpbuju”, y 360puux Tanxa annuja (beo-
rpa: Mysej Hayxe u Texuuke, 2021).

29 3boprux saxona u ypedaba y Kwanecmsy Cpbuju y
docadammwum 300PHUYUMA HEMMAMNAHUX & UB0AHUX 00
2. gpetpyapa 1835. do 23. oxmobpa 1875. 200 (beorpap:
Jp>xaBHa mramnapwuja, 1877):159.

30 B. Mapjanosuh, ,Haponua sgpascreHa kysntypa Kpos
apxuscky rpaby”, y Hapoona sdpascmeena xyimypa y
CP Cpbuju 2 (Beorpa):;: Capes gpymrTasa 3a UCTOPH)Y
3[paBCTBeHE KynType Jyrocnasuje 1977): 22-23.

31 Cuuan je MUIIOMOP, OTPOB 33 MHUIIIEBE.
32 Loc. cit.

Law, Medication and Poison in
Serbia in the 19*" Century?®

Serbia has created its legislation not upon the mod-
el of the Ottoman, but the Western laws, first of all,
Austrian, which is how it surpassed its sovereign in
this area. The first regulation on storing and selling
poisonous medications in Serbia, enacted in 1837, %
stipulated that in towns, poisonous medications can
only be stored in one store and that they cannot be
sold to anyone without the approval of the police.
The regulation was soon amended so that the issu-
ing of the approval was assigned not to police but to
the courts, because it turned out that “the police are
not yet organised enough” to be able to competent-
ly perform this duty. By a writ from February 1837,
prince Milo§ prohibited sales of false medications in
stores, but not to everyone, because it was thought
that these “medications” must still be available in cer-
tain stores.”® Attached to the report of Mr Pavle Ili¢,
pharmacist from the period of prince Milos’s rule,
regarding the establishment of the first pharmacy in
Kragujevac on February 5, 1837, in his study, Vojislav
Marjanovi¢ presents a description of the situation in
the stores, in which “all sorts of medications” were
found:

“[...] A list of everyone with whom we found pro-
hibited poisons. Medications and some notes: [...]
Vule grocer sells széan® so recklessly that he measured
it for me using the same scales as for coftee and sugar.
[...] To this list I attach one box with the above-men-
tioned poison, which I had to buy [...]”*

The first law on pharmacists and pharmacies and
storing and selling of medications and poisons was
enacted in 1865; already the following year, Krat-

28 For writing of this chapter, we have used parts of the
scientific article: Ivan ]anlgovic', “Trovanja u KneZevini i
Kraljevini Srbiji / “Poisoning in the Principality and King-
dom of Serbia”, Zbornik radova Tanka linija / Edited Col-
lection Thin Line (Beograd: Muzej nauke i tehnike, 2021).

29 Zbornik zakona i wuredaba u KnjaZestvnw Srbiji u
dosadasnjim zbornicima nestampanih a izdanib od 2. feb-
ruara 1835. do 23. oktobra 1875. god (Beograd: Driavna
Stamparija, 1877): 159.

30 V. Marjanovi¢, ,Narodna zdravstvena kultura kroz ar-
hivski gradu”, in Narodna zdravstvena kultura u SR Sr-

biji, vol. 2 (Beograd: Savez drustva za istoriju zdravstvene
kulture Jugoslavije, 1977): 22-23.

31 Sican is rodenticide, a mouse poison.

32 Ibid.
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Ho 1860. rogune, y Cpbuju Huje 6110 KpuBHIHOT
3axoHuKa. Komruieran KpuBuaHu O6jaBJBCH jeyampu-
JIy, a CTYIIHO Ha cHary y Majy 1860, nop Hasusom Kpu-
munasnn (kasnumeinu)saconux 3a Kwanecmso Cp-
6ujy. Paben je yrnaBHOM mpema IpycKOM 3aKOHHKY
u3 1851. rogune,* KOjH j€ Tajia CJIOBUO 32 TIOCTIEIY
ped KpuBmuHOnpaBHe Hayke. OcTao je Ha cHasw,
Ca M3MEHAMA U JOIyHAMA, CEeAMAECET TOJUHA M
3AMEemEH je TeK 3akoHomaBcTBOM Kpamesune Jy-
rocnasuje. [1pse gonyse 1 M3MeHe je mpeTpIieo oaMax
10 JOHOILIEHY, Beh 1861. rogune. Tum TOIyHaMa je€,
usmely ocrasor, y maparpagy 179a, ysegeHo xpu-
BUYHO JIEJIO TPOBAkba:

»Ko apyrome XoTru4HO fafe OTPOBA HIIX APYTO IITO,
LITO 37PaB/bY IKOJUTH MOXKE, /ja Ce Ka3HH pobujom

»
oj ocaM roguHa’.

TpoBame je CMaTPaHO EKCKITY3UBHO JKEHCKHM 3JI0-
YMHOM, 3HAKOM ,,0CBETO/bYOMBOCTH U MOAMYKJIOCTH
xxeHcke pupoge”. M y HajmamiM Bapomma MOTIu
Cy ce KYIIUTH ,,cHpURHK [>kuBa), hesan [asoTHa Kuce-
nnHa), cuyas [apceHuk], onujym, Tyspyx [cona Kuce-
nuHa], ,uapcka Boga” [cmenra hesama u Tyspyxa]”,
Ka0 ¥ MHOTE JIpyre OTpOBHe MaTepuje.’* ¥

3a CBeT/IHjU TEH, YKEHe Cy Ha JIMLIE CTaB/basIe bema:
Off, TAJIKa, 3BAHO YEPKECKO; Off OeJIor 1171ajBasa, 3BaHO
anabacTepcKo; off KUBE, 3BAHO TYPCKO; Off OH3MyTa,
3BaHO 61/1cepHo, Ka0 M MHOTa Jpyra. HajonaCHnje
je buno ,6emuno og Gemor maajsasa” (uepysur) jep
arncopbOBaHO IIPEKO KOXKe, IPOUSBOAM TPOBAME
LIeJIOT TejIa. OT6POBHe Mmarepuje cy cagpxare u 6oje
3a KOCY: ,K0c0Doje — a BHXOBa je ymoTpeba bam xop
HAC jaKO PaCIPOCTParbeHa — YECTO CajpiKe Ipenapa-
Te 0510Ba, bakpa u cpebpa”. Y beorpagy, nexapuje
U OTPOBe HajBulle Cy npogasany y gophonckoj Yu-
BYTaHU.

Pagu cysbujama HagpuexapcTsa, beorpajicka mo-
ymiyja je 1843. roguHe CA4MHMIIA CIIMCAK ,,OHUX KOjU
HUCYy puruiomupanu a sede”. Opf TpupeceTak Juna
Cca TOT CIIMCKa, TPOje Cy OMIM CIeUjaTusoBaHK 34
nederbe BeHepuuHUX 6omectr: Xaygu Axmer, Iuran

33 B. Uenuh, Objacnewe Kasnumeanoe saxonuxa 3a
Krwanecmso Cpoujy (beorpan: [IprxaBHa wrrammapuja,
1866): 35.

34 B. Bophesuh, ,3ppasme y Cpbuju 1879. roguse”,
Omanbuna (1880): 2, 116, 164, 404, 430; M. Josanosuh-
batyr, Kwuea 0 30passy. Cpricko nsgare mpupesuo mpod.
op M. JOBaHOBHh—BaTyT (Beorpaa: Cpricka KibMIKeBHA
sanpyra, 1896): 321.

35 M. Jovanovié-Batut, Knjiga o zdraviju. S:ip:/eo izdange
prirvedio Prof. dr M. Jovanovic-Batut (Beograd: Srpska kn-
jizevna zadruga, 1896): 321.

36

ki sastav Farmakopeje za Srbiju was also published,
which was the first book of its kind in Serbian.

Serbia did not have a crime law until 1860. The
complete Criminal Code was published in April and
came into force in May 1860, under the title Kr7m-
inalni (kaznitelni) deom'/e za Knjazestvo Srbiju. It
was mostly made upon the model of Prussian Code
from 1851, which was at the time regarded as the
best achievement of the modern criminal-legal sci-
ence. It remained in force, with amendments, for
seventy years and it was only replaced by the legisla-
tion of the Kingdom of Yugoslavia. It went through
the first amendments already upon its enactment, in
1861. These amendments, among other things, in
paragraph 179a, included the crime of poisoning:

“The person who intentionally administers poison
or something else that can harm the health, shall be
punished by eight years in prison.”

Poisoning was considered an exclusively female
crime, a sign of “vindictiveness and perfidy of wom-
en’s nature”. In even the smallest towns, it was pos-
sible to buy cezap (nitric acid), tuzrub (hydrochloric
acid), “aqua regia” (mixture of nitric and hydrochlo-
ric acidg, siridgik (mercury), sican (arsenic) and
many others.** %

For fairer skin, women used facial bleach: when
made of talc, it was called Jewish; made of white
lead—alabaster; made of mercury—Turkish; made
of bismuth—pearl, etc. The most dangerous one
was “bleach made of white lead (ceruse) [because],
absorbed through skin, it results in poisoning of the
entire body, but it is even more dangerous %ecause
it does so perfidiously and gradually, yet consistent-
ly”. Hair dyes also contained poisonous substances:
“Hair dyes—and their use was really wide-spread in
our country—often contain lead, copper and silver
preparations”. In Belgrade, medicines and_poisons
were mostly sold by Jews in their ghetto—Civutana
in Doréol.

In order to supress the quackery, in 1843, Belgrade
police made a list “of those who did not graduate, yet
treat”. Out of the thirty people on that list, three were
specialised in treatment of venereal diseases: Hadzi
Ahmet, Cigan Toma and Kata Dunderka. Hadzi

33 D. Cenié, Objasnenje Kaznitelnog zakonika za Kn-
jagestvo Srbiju (Beograd: Drzavna §tamparija, 1866): 35.
34 V. Dordevi¢, “Zdravlje u Srbiji 1879. godine”, Otadzbi-
na 2 (1880): 430.

35 M. Jovanovié-Batut, Knjiga o zdraviju. S?:/eo izdange
prirvedio Prof. d-r M. Jovanovic-Batut (Beograd: Srpska kn-
jizevna zadruga, 1896): 321.



Cuma u Kara [lyahepxa. Xaygu Axmery je 10sBomeH0
#a u passe neun, a Cumu u Karu nuje.

»Hajymecanje” MecTo sa HcTpakuBambe OTpoBa 6u-
na je JIprkaBHa xeMujcka 1abopaTopHja, OCHOBaHA ¥
beorpagy 1859. rogune.”” bes 0b3upa Ha mocTojame
JprxaBue maboparopuje, aHIraKOBambE [Ba JIEKapa 1
7IBA XeMUYAPA Y IOCTYIIKY BEIITAYCH:A IIPEACTABBAIIO
je BeOMa BUCOK CTaH/APH, IPEY3ET U3 IPYCKOT 3aKOHA.
3axsamyjyhu [IprxaBHoj xemujckoj maboparopuju y
beorpagy, aHamise MaTepHja CyMBUBUX Ha OTPOBE
6usie cy yIIaBHOM TeMeJbHE U IOy3HaHe.

»KeHo, TBOje je MMe 3MMja” — OBMM HaBOJHUM
nuratoM (,pekao je jeman ¢urosod”) moumme mo-
munujcka Bect o Jynku Crepanosuh, ocyhenoj na
JIBa/IECETOTORUILIGY POOH)y 34TO WTO je, ¥ JOTOBOPY
ca ;bybaBHUKOM, OTpoBata Myxa. ITommuujcku ra-
CHMK je, y3 Jynxuny dororpadujy, msopao: ,Oako
nena, Mmapa (y 27. rog.), 6yjHa, NprMaM/biBa, Kao
1ITO je BUAMTE, [My>Ka je oTpoBana] camo ga bu maxime
3aJJ0BOJBABATIA CBOje MOXKyAHe crpactu’ . (Anonum,
1904, ctp. 352).

HOCTojaJIa je ¥ jenHa KaTeropuja TpOBama Koja
je mpumasana uCKbyduBo mymkoj chepu. To cy
buna ,nonurmuxa’ TpoBama. 3aBepeHnk Paja [la-
Mmjanosuh, wran [JlprxasHor casera, 6uo je gobap c
beorpagckum  anorekapuma, 6pahom Meawosuh,
u decTo je mocehuBao muxoBy amoreky Ha Besnkoj
nujary (ganamsu Crygentcku Tpr). Paja je samasuo
Zla CE OTPOBH JIPIKE y TOCEOHOM, 3AKIbY4aHOM OPMaHY
U Kajl je jeTHOM OCTa0 CaM y amloTENH, a KJbyd 6o y
OpaBH, MCKOPHUCTHO je NPUIMKY M YKPao OTPOB.
»HamepaBao je cacyru oTpoB y xady LpHy Kojy bu
K#bas umao nomurw, am Huje MOrao HUKaKo gohu o
TaKOBe Ipuuke.”’

36 b. HprHI/I‘{I/Ih, Ynpasa sapomu beozpada, 1820-1912
(Beorpan: Mysej rpaga beorpana, 1970): 165.

37 Cn. Puctuh u Cu. Josuh, ,C. Paseoj sgpascrseHe
kyntype y Cpbuju y npsoj nonosunu 19. Bexa” (Bojuo-
canurercky nperies, 2011): 716-719.

38 Awnounm, /s nomuuujcxor anbyma”, [osnyujcxn
eaacuux 8 (1904): 352.

39 H. Xpucruh, Memoapn 1840-1862 (Beorpap: Ilpo-
cBera, 2006): 223.

Ahmet was allowed to continue treating people, but
Sima and Kata were not.*

“The most appropriate place” for investigation of
poisons was the State Chemical Laboratory, estab-
lished in Belgrade in 1859.”” Regardless of the exis-
tence of the State laboratory, hiring two physicians
and two chemists in the investigation procedure rep-
resented a very high standard, taken over from the
Prussian law. Thanks to the State Chemical Labora-
tory in Belgrade, analyses of materials suspected of
being poisonous were mostly thorough and reliable.

“Woman, thy name is snake”—this alleged quote
(“it was said by a philosopher”) was the start of the
police news about Julka Stefanovié, sentenced to
twenty years in prison for poisoning her husband
in agreement with her lover. Next to Julka’s photo-

raph, Policijski glasnik also added: “So pretty, young
%age 27), voluptuous, attractive, as you can see [poi-
soned her husband] only to be able to satisfy her lust
more easily”.*

There was one category of poisonings that was
exclusively male. These were “political” poisonings.
Conspirator Raja Damjanovié, member of the State
Council, was on good terms with Belgrade pharma-
cists, brothers Ivanovi¢, and often visited their phar-
macy at the Great market (today, Studentski Square).
Raja noticed that poisons are kept in a special, locked
closet and once, when he remained alone in the phar-
macy, while the key was in the lock, he used the op-
portunity and stole th%:poison. “He intended to pour
the poison in black coftee for the prince to drink, but

he just didn’t get the opportunity”.*

OpuruHansao makosame jteka CrpopanTu /
Strophanitine a 0,001 g, Boehringer Ingelbeim,

oko 1930, Mysej Hayke u TexHuKe, 36upka Myscja
Cprcxor iekapckor gpymrsa, uss. op. T: 11.7.704

Original packaging of the drug Strofantin /
Strophanitine a 0.001 g, Boehringer Ingelbeim, around
1930, Museum of Science and Technology, Collection
of the Museum of the Serbian Medical Society, Inv.
No. T: 11.7.704

36 B. Peruniié, Uprava varosi Beograda, 1820-1912 (Beo-
grad: Muzej grada Beograda, 1970): 165.

37 Sl Risti¢, Si. Risti¢ & S. Jovié, ,Razvoj zdravstvene

kulture u Srbiji u prvoj polovini 19. veka”, Vojnosanitetski
pregled 68 (2011): 718.

38 Anonymous, ,,Iz policijskog albuma”, Policijski glasnik
8 (1904): 352.

39 N. Hristi¢, Memoari 1840-1862 (Beograd: Prosveta,
2006): 223
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36upka MMHepana u cteHa [lenapTMaHa 3a MUHepanorujy, kpuctanorpadujy,
netponorujy u reoxemujy Pynapcko-reonowkor ¢pakynrera YHusepsutera y Beorpany.

36upka npezcTasba HaydHO HacTaBHy 6asy Pynapcko-reonommxor gakynrera Yuusepsurera y beorpany. 36upka
paconaxe $pongom op oko 10.000 npumepaka MuHepaia, creHa u pysa us Cpbuje, K20 1 ca MHOTHX CBETCKU
nosHarux nokanurera. Of yxynso 5.300 MuHepaIHUX BPCTa KOJIKMKO HX je npoHaheHo y npupoay, y 30upuu je
10 Cajja MPUKyIUbeHO Buute of 500 pasmuunTux MuHepana, Mehy kojuma ¢y u HOBe MUHEPAIHE BPCTE, [IPBU IIyT
npouahene y Cpbuju (jagapur, Takosur, cryaenunur). Hajcrapuja konexuuja Munepana parupa us 1835. roguxe
¥ IPeJICTaB/ba TOKIJIOH KHesy Mutomy O6penosuhy (1780-1860) on b6apona Xepaepa (Sigismund August Wolf-
gang Freiherr von Herder, 1776-1838), BPXOBHOT PyZIapCKOT CTapELIMHE U3 (Dpaj6epra. OBakaB IIOKJIOH HHULIIPAO
je TIoYeTaK IPUKYIUbatbha TeoNOMKHUX y3opaka y Cpbuju, a mocebHO pysa. Ysopuu mMuHepanHor 6iara, Koju cy y
Bpeme Jluueja, Beke mkorne n YHuBepsuTeTa CakyIubaid MMOHUPH CPIICKE TEONIOTHje U MUHepaoryje: Jocud
ITanyuh (1814-1888), Josan XKyjosuh (1856-1936), Casa Ypomesuh (1863-1930) u MHOrU #pyry, usnBajaHu
cy 3a 36UpKy IPBEHCTBEHO IPEeMa HayYHUM [OTpebaMa, 4 TeK HAKOH TOra IIPEMa HbHXOBOj JIEIOTH WM PETKOCTH.
Hajsaxuuje sbupke cy og 2005. rogute TpajHo samruhene kao ieo objexara nxsenTapa reonacieha Cpbuje.

Collection of Minerals and Rock of the Department of Mineralogy, Crystallography,
Petrography and Geochemistry (University of Belgrade - Faculty of Mining and Geology)

The collection represents a scientific-educational base of the Faculty of Mining and Geology, University of Bel-
grade. The collection includes around 10,000 minerals, ores and rocks from Serbia, as well as numerous globally fa-
mous sites. Out of the total 5,300 mineral species found in the nature, the collection so far contains over 500 differ-
ent minerals, also including new mineral species, found for the first time in Serbia (jadarite, takovite, studenitsite).
The oldest mineral collection dates from 1835 and it was a present to prince Milo§ Obrenovi¢ (1780-1860) from
Baron Herder (Sigismund August Wolfgang Freiherr von Herder, 1776-1838), the mining chief from Freiburg.
This gift initiated the start of collection of geological samples in Serbia, especially ores. The samples of mineral
treasure, which were at the time of Lyceum, Great School and the University, collected by the pioneers of Serbian
geology and minerology: Josif Panci¢ (1814-1888), Jovan Zujovi¢ (1856-1936), Sava Urosevi¢ (1863-1930) and
many others, were taken for the collection primarily according to scientific needs and then, according to their beau-
ty and rarity. In 2005, the most important collections were permanently protected as part of the inventory objects
of the geoheritage of Serbia.

IMTanapujyjm, Xapu, Hemauxka, ITnymosur, Tperya,

unB. 6p. MJI-72 Crapu Tpr, uss. 6p. 60
Palladium, Harz, Germany, ~ Plumosite, Trepca, Stari Trg,
Inv. no. ML-72 Inv. no. 60
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AnTumonur, Pyjesa,
Cpbuja, uus. 6p. 814
Antimonite, Rujevac, Serbia, Jagapur, Jagapcka obmact, Cpbuja
Inv. no. 814 Jadarite, Jadar area, Serbia



Aypunrmenr ca peanrapom, Jlojare,
Peny6imka Cesepra MakegoHuja, uHs.
6p. 1388

Orpiment with realgar, Lojane, Repub-
lic of North Macedonia , Inv. no. 1388

Tanenur ca ¢pmyopurom, Pasuaja
Galenit with Fluorit, Ravnaja

Améuborcku asbect, Cujapuncka bama,
Onwruna Mepgeha, nus. 6p. 3449
Ampbhibolic asbestos, Sirijanska Banja,
Medveda Municipality, Inv. no. 3449

Coanepur (Mapmarur) y Pb-Zn ppysu,
Tperaa, Crapu Tpr

Sphalerite (marmatite) in Pb-Zn drusy,
Trepca, Stari Trg

Xpomur, bpesosuua, uus. 6p. 988
Chromite, Brezovica, Inv. No. 988

Apcenonupur — kpucrany, PyaHux,
Cpbuja, nus. 6p. 11208

Arsenopyrite — crystals, Rudnik, Serbia,
Inv. no. P28

ITymosur, Tperraa, Crapu Tpr,
uHB. 6p. 15
Plumosite, Trep¢a, Stari Trg, Inv. no. 15

unabapur, Anmagen, Hlnanuyja,
unB. 6p. 11-380
Cinnabar, Almade, Spain, Inv. no. I-380

Cepnenruncku asbect, Borocnoser -
Onmruna Ceern Huxoima, Perrybmmxa
Cesepna Makeponuja, uns. 6p. 115
Serpentine asbestos, Bogoslovec —

Sveti Nikola Municipality,

Republic of North Macedonia, no. 115
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Mysej 3a ucropmjy papmaumje y cacrasy Papmaueyrckor pakyntetra YHusepsuteta y beorpapy
The Museum of the History of Pharmacy at the Faculty of Pharmacy, University of Belgrade

3 36upxe Crienujanmrera — rOTOBUX JIEKOBA
From the collection of specialties - medicines

Anarzabei De Materia Medica,
loanne Revellio Sucfsionenfi
interprete. Pedanii Dioscoridis
(Epitaphium Ioannis Ruelli
Dionysio Corronio anthore),
Apud Ioannem Frellonium, 1547.
VuB.6p. MU®-B5 29/2015
Anarzabei De Materia Medica,
loanne Revellio Suefsionenfi
interprete. Pedanii Dioscoridis
(Epitaphinm loannis Ruellii
Dionysio Corronio authore),
Apud Ioannem Frellonium, 1547.
Inv. no. MIF-B 29/2015

ArnoTeKapcka KiHra
orposa u3 1810. rogune.
Ksura orposa norude u3
semyHcKe aroTexe JKura.
3amoyera je 1810.

U YIIUCHBAHO je fo 1841.
Pharmacy’s register of
poisons f};om 1810. The
register is from the Ziga
Pharmacy in Zemun. It
was started in 1810 and
kept until 1841.

...

-

L
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13 36upxe AIIOTEKapCKUX CTOJHULA
From the collection of Apothecary Jars
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—_ ITpubop sa cakyIubatse CHPOBOT OMKjyMa: Bara sa Mepemse onujyma,
cer Hokuha 3a 3acenarbe Yaypa MaKa K1 uns. 6p. MUO-MI E:
noHuuh 3a cakyIubamwe 3ryCHYTOr COKa OAPM/25-2003.
(onujyma) Opium scale, Inv.no. MIE-MI
Tools for collecting raw opium: A set of E: PHARM / 25-2003

knives for cutting poppy seed capsules

[Tasera papManeyTCKux XeMUKaIHja and a pot for collecting inspissated juice
konuepHa I. G. Farben (oko 1923) u (opium)

pexama U3 $papMaLeyTCKOT JIMCTA

Taac anomexapemea, beorpan, 1926: 12,
unB. 6p. MUO-JI 1/2021,

uns. 6p. MUO-Bb 561/2022

Assortment of pharmaceutical chemicals of
the IG Farben Concern (around 1923) and
an advertisement from the pharmaceutical
magazine Glas apotekarstva, Belgrade,
1926: 12, Inv. no. MIF-L 1/2021.
Inv. No. MIF-B 561/2022

Karegpa sa papmaxornosujy Qapmaneyrckor daxynrera Yuusepsurera y beorpafy mocepyje ncropujcku sHadajHy 36upKy
OUBHUX Apora Koje Cy cMemTeHe y crojaunaMa. CUrHaTypa mokasyje 4a CTOJHULIE OPUTHHAIHO IIOTHYY U3 KOoMIaHuje Mepk

(Merck) us Japmiuraza, koja je npociasuia 350 rof1Ha IOCTOjakba.
Department of Pharmacognosy at the Faculty of Pharmacy, University of Belgrade, has a historically significant collection of

plant drugs stored in medicinal jars. The signature shows that the medicinal jars originate from company Merck from Darmstadt,
which celebrate 350" anniversary of its establishment.

Karepnpa sa 6oranuky Ha Qapmaneyrckom ¢paxynrery Yausepsurera y beorpagy je ocHosana kao npsa op karegpu Qapmaneyrckor
opicexa 1939. roguue. Ilpeu me xaregpe 6uo je axagemux CreBan Jaxosmesuh, KOjH je yjemHO OO M NpBH CTapemiHa

DapmaneyTckor opcexa i npeu npodecop HoTaHuKe Ha GpapMaLHju.
The Department of Botany at the Faculty of Pharmacy, University of Belgrade, was founded as the first of the sections of the
Department of Pharmacy in 1939. The first head of the department was academician Stevan Jakovljevi¢, who was also the first

head of the Pharmaceutical Department and the first professor of Botany in pharmacy.
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MonynapHu oTpoBu

Hoh ca BenepomM, XmBoT ca Mepkypom
(xvBOM)

ITaseonuTcku CMKapy KOPUCTHIIH CY LipBeHy 60jy
— munepan nuHabapur (xusa(Il)-cynpun (HgS)) sa
ykpamasasse nehuna y Hlnanuju u Opanryckoj npe
30.000 ropuna. Kopuctumu cy je u y BUHYAHCKO]
Ky/ITypH 32 6ojerse TKaHMHA U YKpallaBawe 1mocybha,
a pysy cy ysumau ca Apasie (HaJIasuInTa SKKMBE UMA
u Ha Jlemu Josany y Hcrounoj Cpbuju). Crapu
Erumhanu u Pummpanu KOPUCTHUJIH CY jé Y KO3SMETHUIIH.
Y crapoj Ipukoj kopucTuia ce y puryanuma u 3a
JIederbe KOOKHUX 0bomera, a y Mupuju u Kunu kao
appopMsHjaK U 32 MEJULMHCKY TEPAIKjy.

y Céaep;ﬂ,eM BEKy JKMBa ce fobujana yTpibaBambeM
uunabapuTa y cuphe nm werosum sarpesamem. Ko-
PUCTHIIA Ce KAO JIEKOBUTO CPeACTBO (Maja je 30or
CBOje OTPOBHOCTH HMaja CyIPOTaH edeKar), [OK
Cy je apalicKu JIeKapy KOPHCTUIIH 32 [e3UHPEKIU)y
paHa, Jedewe KOKXHHX obomewa u senpe. Ibeny
ymoTpeby mpemmarao je u mepcujcku sexkap M6w
Cuna (Asuuena) y csom geny Kanon mepuuumne
us 1025. ITapanensyc (1493-1541) je mpsu sexap
Koju je fobuo 6GasHe SKHMBHHE COMM M KOMIUIEKCE H
KOPHUCTHO MX Kao jeKoBuTo cpeacrso. XKusa je y
samagHoj EBporm xopumhena sa siederme KOXKHUX
bonectu cBe go mouerka 20. Bexa. Ilumabapur ce
jOLI yBEK KOPHUCTH KaO CEAATUB Y TPAAULMOHAIHO]
KMHECKOj MEJIULIHH.

JKupa ce xopucruia u 3a mymeme TePMOMETapa,
bapomerapa, MaHOMeTapa U CIMYHO. TepMomerpu
cazipyKe Mare TOKCHYaH eJIeMEHTAPHU OOJIHK XKUBE.
Y Cpbuju je npopaja oBakBux MepHUX ypebaja sa-
Opamena 2018. rogune.

Benuke xomuunHe jxuBe ce KOpHcTe 32 gobujame
cpefpa U 3yaTa U 3a NPOUSBOAMY EKCIUIOSUBHUX
Marepyjaia. Jeaumberba JKIBE TaKoge MMajy BEJHKY
npumeny: skuBa(I)-xmopun — Kamomes, KOPHCTHO
ce Y MEJHLMHU KA0 IIYPIaTHB, 4 JAHAC Ce KOPUCTH 32
npassbere enextpopa; sxusa(Il)-xmopup — cybmumar,
CILy)KU K20 KaTaIusaTop y OPraHCKUM CHHTe3aMa
(1 sa pobujame IIBLI mmactuke), y meramypruju,
a KOPHCTHJIA CE M Ka0 CPEACTBO 32 Ae3HH(EKIH]y;
sxua(Il)-pynmumnar, HgJ)CNO ),, UMa TIPHMEHy Y

HpOI/ISBOﬂH)I/I LLGTOHQ.TOPQ.
Cudunnmc

Cudunc je cexcyanHo nmpeHocrBa MHGEKIHja KOjy
usasuBa baxrepuja us rpyne crupoxera (Treponema
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Popular poisons

One night with Venus, a Lifetime with
Mercury

Palaeolithic painters used red paint— mineral cin-
nabar (mercury (II) sulphide (HgS)) to decorate caves
in Spain and France 30,000 years ago. It was also used
in the Vinca culture for dying cloth and decorating
dishes, while the ore was extracted at Avala (mercu-
ry deposits are also found in Deli Jovan in Eastern
Serbia). Ancient Egyptians and Romans used it in
cosmetics. In Ancient Greece, it was used in rituals
and for treatment of skin diseases, and in India and
China, as aphrodisiac and for medical therap

In the Middle Ages, mercury was obtsunf:dy by rub-
bing cinnabar in vinegar of by heating it up. It was
used as medicine (although due to its toxicity, it had
opposite effects), while Arabic physicians used it
to disinfect wounds and treat skin diseases and lep-
rosy. Its use was also suggested by Arabic physician
Ibn Sina (Avicenna) in his Canon of Medicine from
1025. Paracelsus (1493-1541) was the first physician
who obtained basic mercury salts and complexes and
used them as medicine. Mercury was used in Western
Europe to treat skin diseases until early 20" century.
Cinnabar is still used as sedative in traditional Chi-
nese medicine.

Mercury was also used to fill thermometers, barom-
eters, manometers, etc. Thermometers contain a less
toxic form of mercury. In Serbia, sale of such measur-
ing devices was prohibited in 2018.

Large amounts of mercury are used to obtain silver
and gold and for production of explosives. Mercury
compounds also have great applications: mercury (I)
chloride—calomel, was usecf in medicine as purga-
tive, and today it is used to manufacture electrodes;
mercury (II) chloride—sublimate, serves as a cataly-
ser in organic syntheses (and for production of PVC
plastic) in metallurgy, and it was also used as a disin-
tectant; mercury (II) fulminate, Hg(CNO), found its
application in tﬁe production of detonators.

Syphilis

Syphilis is a sexually transmitted disease caused by
a spirochaete bacterium (7Treponema pallidum). This
chronic disease, if untreated, goes through several sta-
dia, with the final one leading to madness and death.
One of the hypotheses on its origin says that the
bacterium was Erought from America to Europe by
Columbus and his sailors in 1400. The first written



pallidum). OBo xporndHO 0bOMBERE, AKO CE HE JIeUH,
IIPOJIA3H KPO3 HEKOJIMKO CTA/H]yMa, TIPU YeMY KPajibi
JOBOZM [IO JIyAMJIA M CMPTH. JefHA Off XHIIOTe3a O
TIOPEKJTy KaXKe A Cy OaKTepHjy Koja M3askBa CUHIIIC
nouemu Konymbo u merosu mopHapu us Amepuke
Ha mospatky y Espomy oxo 1400. Ilpeu mucanm
nogany o nojasu cuduuca y Esporm sabenexenu
cy 1494/1495. Us Espome bonect ce mpenena g0
WMuguje (1498), Kune (1505) u Jamana (1512).

IToyerxkom 16. Bexa, ITABHM TPETMAHU 32 JICUEH:E
cudumnca 6unn cy reajakym (Guaiacum officinale),
VIJTH CBETO JIPBO, M JKMBHUHE MACTH, 4 JICICHHE Cy BPIUMIIH
Gepbepu n xupypsu 3a paxe. IBajakym ce mokasao
HeeUKACHAM, 4 Ka0 aITepHaTMBA KopumheHa cy
jEmMIbEmA KHBE. Hapauensyc je mcmeBao yrIOTpe6y
IBajaKyMa K40 OECKOPMICHY ¥ CKYIy M YMECTO TOTd
npomoBucao xuBy. Mehyrim, Hakon Hexor BpemeHa,
IIPEIIO3HAO je HeHy TOKCHYHOCT Kaja Ce JaBaja Kao
CITUKCHP.

JKusa je mohan TUYPETHK KOjU JOBOTH [0 ng—
KOMEPHOT 3HOjerba, JIydera IUbyBadKe M MOKpahe,
KaJia ce fjaje y TokcudaHnM gosama. Cmarpaso ce ja he
Ha OBAj HAYMH CUPUINC OUTH eTMMUHUCAH U3 Tea.
Y xombuHanumju ca mamhy, xuBa je IpUMeHMBaHA
JIOKAJTHO, IITO j€ JOBOJMJIO JIO IT0jaBE YU PEBA. benaco
(oxuBa(I)-xmopun [kanomern, Hg,Cl ]) npumerusaa
CE OpPaJHO, JIOKANHO WM MyTEM HHjEKIHja. Jeman
Off TPETMaHa IIOfPA3yMEBAO j& YAHCAHE METATHUX
Iapa JKMBE M KyIame y HBeHHM ucnapemuma. Jle-
deHe je JOBOAMIO JIO CHCTEMCKE HHTOKCHKALMjE
(mHeymOHU]e, HeyponaTHje, OTKasuBama bybpera, Te-
LIKUX YMpeBa y yCTMMA U TybuTka 3yba), a MHOrH
IALMjEeHTH Cy YMUPAIH Off TPOBaHkad, 4 HE Of CaMe
bonecru. Jledewe 6u 0OMYHO Tpajano ropuHaMa.
Kpajem 19. Bexa kamomen, mypratus U JIAKCATHB,
xopumheH je y obsmuky Tabnera, a KacHHje U Kao
unjexnuja. Kopumhene cy n mactu ma 6asu amo-
HUJAYHUX U CAMLIIHIX COJIN SKHBE.

Jleueme apceHoM 6u10 j€ ycneImHuje off XKUBE aIu
KOMILTKOBaHHM]E, JyTO je TPajao ¥ MPOMSBOJMIIO je
o036mbHe criopepHe TokcuaHe edexre. Comu busmyTa
cy yseneHe y Tpermane 1884. Oa jemumema cy 6wa
Maphe TOKCHYHA Off )KUBE, 4 MCTOBPEMEHO Cy MMasa
jaue 6aKTCpI/II_II/I,ILHO TI€jCTBO. Jenan o HaumHa Nevere
Heypocudumca 6uo je mamapujom (1917), xoja ce
32TUM JIe9UJIa KUHUHOM.

ITon Epmux (Paul Ehrlich) u meros momohmunx
Caxahupo Xara (Sahachiro Hata) cy 1909. ropuue

40 ,bapbapoca muyna”, HasBaHa 110 TYPCKOM agMUPAIY
KOjHU jy j€ ;A0 CBOjUM BOJHMIMMA U KOjU j€ U CaM 610
norohen 6Gonewhy, capprkana je MemaBuHy jepumera
>KuBe, mappeMcKe eceHIuje U BORHUX yKyca.

records of syphilis in Europe come from 1494/1495.
From Europe, the disease was transferred to India
(1498), China (1505) and Japan (1512).

In the early 16™ century, the main treatments for
syphilis included guaiacum (Guaiacum %ﬁrzcz'ndle), or
holy tree and mercury ointments and the treatment
was performed by barbers and wound surgeons.
Guaiacum has proven to be inefficient so mercury
compounds were used as an alternative. Paracelsus
ridiculed the use of guaiacum as useless and expen-
sive and instead promoted mercury. However, after
a while, he recognised its toxicity when it is adminis-
tered as an elixir.

Mercury is a powerful diuretic that causes excessive
sweating, salivation and urine excretion when admin-
istered in lethal doses. It was though that in this man-
ner, syphilis would be eliminated from the body.* In
combination with fat, mercury was applied locally,
which caused blisters. White salt (mercury (I) chlo-
ride [calomel, Hg Cl,]) was applied orally, locally or
via injection. One of the treatments implied inhala-
tions of mercury vapours and bathing in its fumes.
The treatment led to systemic intoxication (pneumo-
nia, neuropathy, kidney failure, severe mouth boils
and loss of teeth), and many patients died of poison-
ing and not of the disease itself. The treatment would
usually last for years. By the end of the 19 century,
calomel, a purgative and a laxative, was used as a tab-
let, and later as an injection. They also used ointments
based on ammoniac and salicylic mercury salts.

Treatment with arsenic was more successful than
mercury, but also more complicated, took a long time
and resulted in serious toxic side-effects. Bismuth
salts were introduced in the treatment in 1884. These
compounds were less toxic than mercury and at the
same time, had stronger bactericide effect. One of the
ways to treat neurosyphilis was malaria (1917), which
was then treated with quinine.

In 1909, Paul Ehrlich and his assistant Sahachiro
Hata discovered a cure for syphilis quite by acci-
dent—it was Salvarsan, which worked as an antibi-
otic. A new, safer drug later replaces Salvarsan—Neo-
salvarsan, which was also an arsenic compound. Both
medications were replaced by penicillin after 1940.

One of the greatest ethical breaches in health exam-
inations, i.e., %)reach of trust between doctor and pa-
tient, happened during the clinical trials for syphilis
in Tuskegee, Alabama. Between 1932 and 1972, the

40 Barbarossa pill, named after the Ottoman admiral who
gave it to his soldiers and who was struck by the disease
himself, contained a mixture of mercury compounds, par-
fum essence and fruit aromas.
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CaCBHM CIIy4ajHO OTKPHJIM JIEeK 32 CHUIHUC, Ca-
BapCaH, KOjH j€ KACHHj€ 3AMEEH HOBUM, 6es6e,uHHjHM
nexoM, HeocanBapcaHoM. Oba exa, 6asupana Ha je-
JUBEHUMA APCEHA, 3AMEmEHA CY NMEHUIUINHOM II0-
cie 1940. rogune.

Jeman on HajBeth €TUYKUX MPEKpIIaja y 3ApaB-
CTBEHMM HCTPDKHBAMMMA, OJHOCHO KpIIEHa IIO-
Beperma usMehy marujenrta u sexapa, fecuo ce mpu-
JIMKOM KJIMHUYKUX CTygMja cuummca y Tackurujy
(Anabama). Ciy»x6a 3a jaBao sgpasme CA/l je, usmehy
1932. u 1972. rogune, CpoBesa UCTPAKUBAKA HA-
MepHO 3apaxaBajyhu manujente cupummcom Kaxo 6u
YTBPAMJIA BeroBe eeKTe y CTydajeBMMa KaJja ce OH He
neyn.

IIpBu ciydajeBu cuduianca Ha TepuTOpHUju OHB-
LINX jyTOCTOBEHCKUX perybimka 3abenexeHu cy mo-
gerkoM 16. Bexa y peruju 3aapa, [lybposHuxa u
Hcrpe. ¥ Cpbuju je menocpearo nocne tpehe me-
nenuje 19. Bexka nmovena enmzemuja cupuuca. He-
KH HAPUIEKAPH TOCTATH Cy ,CHELHjaTUCTHA 3a
cudpummc”. Hajbpojuuju cy y 6umn y ceBeponcrodHoj
Cp61/1j1/1 y 4eTBpTOj M meroj peueHuju 19. Bexa.
Hapop uM je BepoBao BumIe HEro JeKapuma, JJOK
Cy X [Jp>KaBHM OpraHu Tek ocmobobene semsme To-
nepucami. Hagpunexkapu nucy 6ummu ynmosHaru ca
KJIMHUYKMM KapaKTepucTukama cudumuca. Opranu
HOBE BJIaJIe Cy UM YECTO M3/JABAIIH JO3BOJTY 32 paj, a
CTPyYHA KOHTPOJA U 3a0paHa TAKBOT JieYeka IT0Yesa
je 1839. ropmme, xaja je OCHOBaHO 3APAaBCTBEHO
oxesbere MuHMCTapCTBA yHY TPAIIBUX OCIOBA.

YKupa uuje xopumhena camo y KosmeTHdKe CBpxe
Hero M 3a sedeme cudumca, y Cpbuju mosHaror
Ka0 Bperza WU fpenea. 3a nedeme je xopumheHa
)KMBA, 4€CTO Yy KOMOMHALMjU ca capcamapuiIoM,
jyKHOAMEPUIKOM 6WwbBKOM Off KOje je CIpaBbaH
nexoBuT HanuTak. JKuBa je yTprpaBaHa JMPEKTHO
y KOXy MauujeHTa wim cy demhe kopumhena meHa
UCTapema, JUPEKTHO YAMCAaHA MM yCMEpaBaHa Ha
KoXy. TakBa Tepamuja ce 3Bama ,MeTame Ha Kifj .
HaU,I/IjCHT j€, 3aBE3aHUX O4YHjy, TTOKPHBAH heberom
M OCTaB/baH y MPayHOj cOOM Ja yjuIle HCIapera
3arpejaHe XKMBE. 3atum je n06uj a0 Yamry capcanapuie,
CTaBJbaH je y KPEBET J1a C€ IIPE3HOJH U TY je OCTajao TPH
mana. Huje cmeo 1a mema Benr u 6uo j€ Ha HAPOYHUTO]
mujeri.

41 S. B. Thomas and S. C. Quinn, “The Tuskegee Syph-
ilis Study, 1932 to 1972: implications for HIV education
and AIDS risk education programs in the black communi-
ty”.Am]Pubh'c Health. 81,11 (1991): 1498-1505.

42 B. Lalevi¢-Vasi¢, “Quackery in the treatment of syphilis

in Serbia”, Serbian Journal of Dermatology and Venerology
4,1(2012): 39-47.

44

US Public Health Agency conducted research delib-
eratg}y infecting patients with syphilis to determine
its effects if left untreated.*

The first cases of syphilis on the territory of former
Yugoslav republics were recorded in early 16" century
in the region of Zadar, Dubrovnik and Istria. In Ser-
bia, an epidemic of syphilis began immediately after
the end of the 1830s. Some quacks became “syphilis
specialists”. Greatest number of them could be fgund
in north-eastern Serbia in the 1830s and 1840s. Peo-
ple trusted them more than thsicians, while the
state authorities of the newly liberated country tol-
erated them. The quacks were unfamiliar with the
clinical characteristics of syphilis. Bodies of the new
government often issued them work permits, while
the professional control and restriction of such treat-
ments began in 1839, when the Health Department
of the Ministry of Internal Affairs was established.

Mercury consumption was particularly great be-
cause it was used not only for cosmetic purposes, but
also for treatment of syphilis, also known as vrenga
or frenga. In treatment, they used mercury, often in
combination with sarsaparilla (Smilax ornata Lem.),
a South American plant used to prepare a healing po-
tion. Mercury was rubbed directly onto the patient’s
skin or, more commonly, patients inhaled its vapours,
directly or they were directed towards the skin. Such
therapy was called “fumigation”. The patient would,
blindfolded, be covered with a blanket and left in a
dark room to inhale the vapours of the heated mer-
cury. After that, the patient would get a glass of sarsa-
parilla and be put to bed to sweat, and he would stay
there for three days. The patient was not allowed to
change underwear and he }iad a special diet.*?

Today, the use of mercury in medicine, pharmaceu-
tical products and gold exploitation in industrialised
countries is prohibited or limited. In the European
Union, use of mercury in production of soap, oint-
ments and powders for skin bleaching was prohibited
in 2003. However, this production legaﬁy contin-
ued in Europe until 2011, while the products were
exported to Africa and India. The first international
agreement on a global level, the so-called Minimata
Convention, was signed in 2013.

41 S. B. Thomas and S. C. Quinn, “The Tuskegee Syph-
ilis Study, 1932 to 1972: implications for HIV education
and AIDS risk education programs in the black communi-
ty”, Am_ ] Public Health. 81, 11 (1991): 1498-1505.

42 B. Lalevi¢-Vasi¢, “Quackery in the treatment of syphilis

in Serbia”, Serbian Journal of Dermatology and Venereolo-
274, 1(2012).
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Hanac je ymorpeba »xmBe y Mepuuunu, $papma-
LEyTCKUM IPOU3BOJMMA U EKCIIOATALMjH 371aTa Y
MH/IyCTPHjaIM30BAHUM 3eM/baMa 3a0parbeHa MM
orpanmdena. Y Esponckoj yauju je 2003. rogune 3a-
OpameHa yroTpeba )KuBe 3a H3Pajly CAIyHA, KPEMa K
nyfepa 3a IOCBEeT/bUBae Koxke. OBa JeraHa mmpo-
usBozma y EBpomu je mmakx macrasmeHa o 2011.
rofivHe, a MPOM3BOAU Cy CE U3BOSUIM y APpUKY U
Wugujy. [peu mehynapogsu ciopasym Ha cBeTcKOM
HUBOY, TaKo3BaHA Munumamecka KonseHyuja, mot-
mucad je 2013. rogune.

ApPCeH 1 cTape unnke

Koz mymuje Enm (3300. npe n. ), nponahene y
rredepumMa Anma, yrBpheHe Cy BelHKe KOJNHMYMHE
apceHa, IITO yKasyje fa je OH MOXJA Paguo Ha
npepagu pysa bakpa, Koje 4ecTo cagpike apceH. Y
anTHyKoj IpuKoj apcen je 6ro mosHar y obmurpma
cynuna aypurnurmenta (As,S,) u peanrapa (As,S,).
Y Ilanupycy us Jlajoena nomume ce xopumherme
apceHa 3a Oojeme cpebpa y smatHy 60jy, kKao u ba-
Kkpa y 6emo. Mspgsajame apcena y uucrtom ob6muky,
IyTEM PEAYKIHje APCEHUKA Ca YIJbEM, TIPUTIHCYje Ce
anxemmaapy Anbepry Bemuxom (Albertus Magnus)
1250. ropune. ITocroje Teopuje ma cy y ucro speme
YMCT apceH JOOMjaM ¥ APaICKH aJIXeMHYapH U
KMHECKH HAPOJJHU JIEKAPH.

ITapanensycrajey 16. Bexy yseo y Megunusy. ¥ HCTO
BpEME je[IMbEHA U JIEKOBU Ha 0a3K apCceHa OMMCAHM
Cy Y KHHECKO] EHIUKJIOTIENUjH Kwuzea aexosumux 6u-
waxa (Bencao Gangmu) KOjy je CacTaBHO amoTeKap
JIu Iunen (Li Shizhen, 16. Bex), uctuayhu merosy
yrorpefy Kao MECTHIMAA HA PYDKUHHM IOBUMA.
Apcenuk (apcen(III)-oxcup) ce morao Hahu y wmc-
napewrMa U3 OPOjHUX KOBAYHMIIA M METAJTyPIIKMX
TOIMOHHIIA CPEiiber BeKa. XOMaHCKH CIMKAPHU Cy Y
17. BeKy KOPUCTHIIH YKy TH Ay PUITUTMEHT 32 ,uo614jaﬂ>e
KparbeBcke XyTe 60oje. Kpasm JIyj XIV je 1682. roguue
JIOHEO KPA/BEBCKU JICKPET KOJUM C€ armoTeKapuMma
JOMYILITA JIa APCEH MK OTPOBHE CYIICTAHIIE MPOAAjy
MCKJbYYMBO CTPYYHHM OCObaMa.

PentyTaruja apceHa Kao €A THOr OTPOBA HACTANIA
je 3bor meroBor Omaror ykyca u epeKTHBHOCTH. Y
HCTOPH)H j€ TTIOCTAO0 IIO3HAT 3aXBa)Lyjth HErOBO] YTIO-
Tpe61/1 Y PEHECAHCHO] I/ITaijH Ofl CTpaHe MOpOoAUIIA
Mepuun u bopymja, xoje cy KOpHCTHIIE HeEroBa
jenumera kao otpoB (La Cantrella). Ynorpebmasamm
cy ra Karapuna Mepuan u mama Anexcanpap VI
(Poppuro bopumja), kao u merosa gena, BaHOpauHu
cun Ilesap u hepKa Jlyxpermja. Op cpepune 18.
BEKa MpEIapaTé Off aAPCEHA Cy MOYENH YCIEmHO A

Arsenic and Old Lace

Large quantities of arsenic were found in the Otzi
mummy (3,300 BC), discovered in the Alpine gla-
ciers, wrlich indicates that he possibly worked in pro-
cessing of copper ore, which often contains arsenic.
In Ancient Greece, arsenic was known in the forms
of orpiment sulphide (As,S,) and realgar (AsS).
Papyrus X from Leyden mentions use of arsenic in
coE)uring silver gold and copper white. Extraction of
arsenic in its pure form, by reduction of arsenic with
charcoal, is ascribed to chemist Albert Magnus in
1250. There are theories that at the time, pure arsenic
was also obtained by Arabic alchemists and Chinese
folk doctors.

In the 16™ century, Paracelsus introduced arsenic in
medicine. At the same time, compounds and medica-
tions based on arsenic were described in the Compen-
dium of Materia Medica composed by Chinese phy-
sician Li Shizhen (16™ century), empKasizing its use
as a pesticide of rye fields. Arsenic (arsenic (III) oxide)
couEi be found in vapours in numerous smithies and
metallurgical smelteries in the Middle Ages. In the
17* century, Dutch painters used yellow orpiment to
obtain royal yellow. In 1682, king Louis XIV enact-
ed a royal decree by which pharmacists were allowed
to sell arsenic or poisonous substances exclusively to
competent persons.

The reputation of arsenic as the perfect poisons
was created due to its mild taste and efficiency. In his-
tory, it has become famous mostly thanks to its use in
Renaissance Italy by the families Medici and Borgia,
who used its compounds as poison (La Cantrella). It
was used by Catherine Medici and Pope Alexander VI
(Rodrigo Borgia), as well as his children, illegitimate
son Caesar and daughter Lucretia. Since mid-18®
century, arsenic preparations were successfully used
for painting an(f protection of seeds before germi-
nation. Arsenic was also used in the form of copper
arsenates in paints such as Parisian green, for produc-
tion of wallpapers and as an addition to casted lead,
to provide greater hardness to such alloys. Arsenic
compounds became an ingredient in numerous cos-
metic products. In early 19" century, arsenic was one
of the main medications against asthma. The idea for
its use in the treatment of the aforementioned disease
originated from the stories from the Far East. It was
saig that Chinese use arsenic in combination with
tobacco in order to, as it was believed, have lungs as
strong as blacksmith’s bellows.

James Marsh (1794-1846), British chemist, devel-
oped and set up a method for proving the presence of
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ce KopucTe 3a 6ojere u 3amTUTY ceMeHa busbaka 1pe
KJHjama. ApceH ce KOPUCTHO U Y 0bmuKy 6akapHux
apceHara y CpefcTBUMA 32 0Ojerbe MONyT MapHCKOT
3EJIEHOT 32 U3Pajly TAIeTa, ¥ K0 JJOJATaK JIMBEHOM
0J10By ia 6u ce TakBUM Jlerypama gana Beha tBpgoha.
ApceHOBa jefumbemha Cy YIa3Usia y CACTaB MHOTHMX
Ko3MeTH4KuX mpoussopia. [loueTkom 19. Bexa apcen
je 6uo jEOHO Of Haj3HAYajHUjUX Cé)C,ILCTaBa OpOTUB
actme. Hpeja 3a meroy ymorpeby y momeHyTOM
TpeTMaHy 0osecTH JOILIA je Ha OCHOBY IpuYa ca
Hanexor ucroxa. Tosopuno ce na Kunesu xopucre
apceH y KOMOMHAIMjM ca JyBaHOM 3a IyIlIeke Ja

U, KAKO Ce BepoBaIo, ruryha 6uia jaka Kao KOBadKu
MEXOBHU.

Ilejmc Mapm (James Marsh, 1794-1846), 6pu-
TaHCKM XEMUYAp, PA3BHO je M IMIOCTABHO METOJY JO-
KasuBama aPCEHa, NMO3HATy Kao Mapmosa npoba.
ITpsu myT je KopmnheHa y ¢opensuim 1840. rogune
TokoM cyhewa Mapu Jlagapx. bam y Bpuranuju
JIOHET je ¥ 3aKOH O apceHy, Koju je ycsojen 1851, 3a
BpeMe BiIajaBuHE Kpamune Bukxropuje. Apce je y
TO BpeMe 610 mupoko kopumheH Kao MUrMeHT, U y
HO/bONPUBPENHUM TIPOM3BOMMA. 3aKOH je YBEsieH
Kako 61 ce cMamHo 6poj CAy4ajHUX M HAMEPHHUX
TPOBaHa APCEHOM.

Togure 1909, ITon Epmux u meros momohmumk
Caxahupo Xara, jamaHcku GaKTepHOIIOT, OTKPHIIH
cy apcpenamun (camapcan, C, H As N O, (rpu-
Mep)),* Koj je AeoBao kao anTnbHoTHK. CanBapcas
je osHaueH Kao ,Jenumeme 6067, jep je OTKpuBEH
HakoH 606 HeycnemHux excnepumenara. Hoswu, 6e-
36CILHI/IjI/I JIEK KOjU je 3aMEHHO CajBapCaH, Kao
TPETMaH, 6uo je HeocanBapcaH, Takobe jennmbeme
apcena. (CH As N .NaOS). Osa jenumema mo-
Ka3aJ1a Cy Ce U3y3€THO ePUKACHA Y Jiedery CUHIIHICA.
HacraBum cy ga ce kOpHCTe M HAKOH IOjaBe Tie-
HUIMJIMHA Y HEKUM 3emibama Jlasexor ucroxa, rue
IICHUIMINHE HUCY OMIIM JOCTYIIHM MJIM MM je LieHa
6una npesrcoka. Y IIpBoM cBETCKOM party jepumbersa
apceHa KopmnheHa Cy 3a U3paJly XEMHjCKUX OPy»Kja
(mynsur u mnasu xper). Henyjyhu va xoxy u ruryha
YKPTaBa, OBU OTPOBH HAHOCHIIX Cy CTPaxoBHTE H0OII0BE
u Temka TenecHa omrehewa. Comu apcena(Ill) cy
BEOMA OTPOBHE M M3a3uBajy pak. Heroxcuyne comu
apcena(V) cy cacrojuu mecTunmzsa, a KOPHCTE Ce U
K0 Jlofany crakuy gajyhu my senenxacry 60jy.

43 OBO OpraHoO-apPCEHCKO jefumbeme je O1IIo IpBYU MOfECPHU
XEMOTEPAIIEyTCKH areHC.
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arsenic, caller Marsh test. It was first used in forensic
science in 1840, during a trial of Marie Lafarge. In
1852, during the reign of Queen Victoria, United
Kingdom enacted the Arsenic Act. At the time, arse-
nic was widely used as a pigment and in agricultural
products. The Act was enacted in order to reduce the
number of accidental and intentional arsenic poison-
ings.

In 1909, Paul Ehrlich and his assistant Sahachiro
Hata, Japanese bacteriologist, discovered arsphenam-
ine (Salvarsan, C, H (As N.O, (trimer)),* which act-
ed as an antibiotic. Salvarsan was marked as “Com-
pound 6067, because it was discovered after 606
unsuccessful experiments. A new, safer drug that
replaced Salvarsan was Neosalvarsan, also an arse-
nic compound (C,;H As N .NaOS). These com-

ounds have proven to be very efficient in treatment
of syphilis. Their use continued even after the discov-
ery of penicillin in certain countries in the Far East,
wKere penicillin was not available or its price was too
high. In the World War I, arsenic compounds were
used for production of chemical weapons (lewisite
and Blue Cross). Affecting the skin and lungs of the
victims, these poisons caused horrific pain and severe
bodily damages. Arsenic (III) salts are very toxic and
they cause cancer. Non-toxic arsenic (V) salts are used
as ingredients in pesticides or as addition to glass to
giveita %reenish colour.

In Serbia, in some parts of Vojvodina,* arsenic is
found in drinking water, in concentrations above
the allowed limit. The water basin of the Pannonian
plain is abundant in sediments with high arsenic con-
tents and the underground waters in this area wash
away and dissolve arsenic from the sediments.

Sparkling Cyanide*®

Cyanides are salts and other compounds of hydro-
gen c]yanide (HCN). There are mentions of inten-
tional poisonings with cherry laurel (Prunus lauro-
ccmmsf during the reign of Roman emperor Nero
(37-68). This plant contains a certain amount of cy-
anide, which could have been the cause of poisoning.

43 This organic arsenic compound was the first modern
chemotherapy agent.

44 In Vojvodina, more than 653,000 people use cancero-
genic water from the water supply system.

45 The name cyanide comes from the Greek word xvavég
(blue) and refers to the compound iron(III)hexacyanofer-
rate(II), Prussian blue, which is a very durable blue pig-
ment.



Y namoj semsby, y Hexum genosuma Bojsogume,*
apceH ce Hasasy y Boju 3a nuhe y KOHIEHTpanujama
BUIIUM Of f03BOJbeHMX. Bopuu 6acern IlanoHcke
HU3HjE 06Hnyje CENMMEHTHMA Ca BACOKMM CafipKajeM
apceHa, 4 Mofi3eMHe BOJIE M3 OBOT IOAPYja COUpPajy 1
pacTBapajy apceH ca ceIUMEHATA.

NckpuyaBm LmMjaHmna®

I_II/IjaHH,uH Cy COMM M JPYyra jeqMbERma IHjaHo-
Bogonmane xucemuHe (HCN). 3a Bpeme pumckor
napa Hepona (37-68. roguse) nomumse ce HIMEPHO
TPOBAKE JIOBOP BHIIMHOM (Prunus laurocera-
sus), xoja y cebu cagpxu ogpeheny xonmumuy -
jaHupa, mro 6u Morao OWTH Y3POK TpOBaHHA.
Hujanosogornany xucenvHy (LujaHuz) npsu je
orkpuo mBencku xemuyap Kapn Bumxenm Iene
(Carl Wilhelm Scheele) 1782. rogune, uspBojumm
je 3 murMeHTa (TaKosBaHA ,IPYCKO IuraBa“). ¥ pa-
TOBAWY je IMjaHu]] IPBU IyT MACOBHO yrIOTp€6J'I>CH
y Opannycko-npyckom pary (1870-1871), toxom
xojer je Hammoneon Il mossao Tpyme ra ymode Bpxose
6ajonera y orpos. Iujanupu cy xopummhenn xao
xemujcko opyskje u y IIpBom cBerckom pary.

IToyerxom 1942. rogune mecTHLUS IUKIIOH b, Koju
Cafip)KU [[UjaHOBOJOHHUK, KOpI/ILHhCH j€ TOKOM Xo-
nokaycra Hajeenthe kopumheno opybe Harmcriake
Hemauxe 3a ybujame y nmoropuma 3a ucrpedimembe.
OBumM racom je y6HjeH0 BUIIE Off MUJIUOH JbYH Y
racHUM Komopama y Aymsun-bupkenay, Majaanexy
v gpyruMm noropuma. Behwma osux ybucrasa fo-
roguna ce y Aymsuuy. Huiion b je ucnopyunsan y
KOHIIEHTpanuoHe jorope y Mayrxayseny, laxayy u
byxeusanay on auctpubyrepa Xenuja, a y Aymsuil
u Majganex on Tecra. Op 729 Tona nuxiona b
npogpator y Hemaukoj y nepuony 1942—1944, S6 Tona
(oxo ocam mpouenara gomahe npopaje) je mpogato
KOHI[CHTPAIIMOHUM JIOropruMa. lac 1ujaHoBOJOHMK
je xopumtheH 3a cypcka morybrberma y HEKHUM Jp-
skapama CAJI, rme j€ UMjaHuy HACTajao y TacHOj
KOMOPH PEaKIMjOM I/ISMel')y Ka/ujyM-IIMjaHu/a (nm
HATPH)jyM-LIMjaHN/IA) ¥ CYMIIOPHE KHCEIHHE.

Y npupopu ce HamasM HU3AK HUBO LMjaHHUJA.
Mma ra y mHOoruM OmsbKama, a MOTy ja ra Ipo-
usBefy u oppehene baxrepuje, mpuBe u anre. Bo-

44 Y Bojsopunu Bume op 653.000 mygu xopucTH Ka-
HIIEPOTEHY BOJy U3 BOJOBOJIA.

45 ViMe npjanny notude of rpuke pedu xvavds (mias) u
opHocu ce Ha jepumbense rBoxxhe(I1I)xexcarmjanopepar(II)
— TIPYCKO TIJIABO, KOjU j€ BEOMA MOCTOjaH IMUIMEHT IIaBE

6oje.
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Hydrogen c%ranide was first discovered by Swedish
chemist Carl Wilhelm Scheele in 1782, who extract-
ed it from a pigment (Prussian blue). In warfare, hy-
drogen cyanide was first used in French-Prussian war
(1870-1871), during which Napoleon III invited the
troops to dip the tips of their bayonets in the poison.
Cyanides were also used as chemical weapons in the
World War 1.

In early 1942, pesticide called Zyklon B, which
contains hydrogen cyanide, was usecf, as the favourite
weapon ofy the Nazi Germany for killing prisoners in
concentration camps and for extermination during
Holocaust. This gas killed more than a million peo-
ple in gas chambers in extermination camps in Aus-
chwitz-Birkenau, Majdanek, etc. Most of these killing
happened in Auschwitz. Distributor Heli supplied
Zyklon B to Mauthausen, Dachau, and Buchenwald,
and Testa supplied it to Auschwitz and Majdanek.
Some 56 tonnes of the 729 tonnes sold in Germany in
1942-1944 were sold to concentration camps (about
eight é)ercent of the total domestic sales). Hydrogen
Cyanide gas was used in judicial executions in some
states in the USA, where cyanide was created in a gas
chamber in a reaction between potassium cyanide %or
sodium cyanide) and sulphuric acid.

Low levels of cyanide can be found in nature. It is
present in numerous plants and it can also be pro-
duced by certain bacteria, fungi and algae. Hydrogen
cyanide or formonitrile (HCN) is a highly volatile,
colourless and extremely toxic liquid. It smells like
bitter almond. With bases, it creates toxic cyanide
salts and with halogens, halogen cyanides. Sodium
cyanide (NaCN) is a sodium salt of the hydrogen
cyanide, which is a colourless powder at room tem-
perature, vaguely smelling of bitter almond. It is poi-
sonous to humans, the same as potassium cyanide
(KCN), which builds colourless crystals. Cyanogen
chloride (NCCI) is an easily condensed, colorless and
highly toxic gas.

Cyanide quickly enters the bloodstream. In small
doses, the body may convert it into thiocyanate, a less
toxic substance excreted with urine. In large doses,
conversion of cyanide into thiocyanide is not pos-
sible. Large doses of cyanide prevent the cells fforn
using oxygen which ultimately results in their death.
Heart, respiratory and central nervous system are the
most susceptible to cganide poisoning.

Cyanides can also be found in cigarette smoke, ex-
haustion gases and in food such as spinach, almonds,
pulses, fruit pits, etc. They are used in the production
of paper and textile, printing, fumigation, as well as
preparation of acrylonitrile ?used to produce acrylic
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pounk-pjanuy i popmonurpun (HCN) je
BPJIO HCIapsbuBa, 0e300jHA M M3y3eTHO 0T6p0}3Ha
teanoct. Mma mupuc ropxor 6agema. Ca 6asama
CTBapa OTPOBHE CONH IMjaHMJE, A CA XaJOTEHMMA
xanoreonujanupe. Harpujym-npjanug (NaCN) je
HATPUjyMOBa CO I[MjaHOBOJJOHMYHE KHCEIHHE — Ha
cobHOj Temmepatypu je 6e360jaH KpHCTAIHHE Ipax,
KOj! MMa C1ab MMPHUC Ha TOPKE bageme. OTpOBaH je
3a sbyze, xao u xkammjym-uujanuy (KCN), xoju rpagu
6esbojue kpucrane. Hujanoren xmopup (NCCI) je
6e360jHu rac KOju JIAKO KOHJICH3Yje 1 jaKO je OTPOBaH.

ujarny 6pso ynasu y KpBOTOK. Y MaTuM J03aMa,
y TeJy MOXKe Jja Ce MPOMEHU y THOIMjaHAT, KOjH je
Mame ITETaH M U3Iydyje ce YPUHOM. Y BETUKUM
7103aMa, TEJIO HEMA CIIOCOOHOCT 14 IPOMEHH LHjaHuz,
E THOLMjaHaT. Benuxe pose LMjaHu/a CIpedaBajy

eJuje J1a KOPUCTE KUCEOHHK U OHE Ha KPajy yMHPY.
Cprie, pecmupaTOpHH CUCTEM M LEHTPATHH HEPBHU
CHCTEM Cy HAJTIOJIOKHU]U ePEKTHMA TPOBAA L[Hja-
HUJIOM.

Iujanupu ce taxohe Hamase y guMmy nmrapera,
y M3IyBHMM TacOBMMAa BO3HJIA, KA0 M Y XPaHU Kao
mro cy cmanah, GafiemMu, MaxyHapKe, KOLITHIIE
Boha u gpyro. Kopucre ce y mpoussopmu mamnupa
M TEKCTHJIA, IITAMIAPCTBY, QYMHUTALUjH, KO U Y
npunpemu akpunoHutpuaa (of xora ce gobujajy
AKPWJIHA BJAKHA, CHHTETHYKA IyMa U IUIACTHKA).
Comu LWjaHU/Ia UMajy OPUMEHY y METATypruju —
3a ouspmhasame reoxxha u desnMka, ragBaHUSALHM]Y,
grmhere MeTara U U3/Bajatbe 371aTa U3 HEroBe Pye.
Tac nwjanny cyxu 3a ucTpebberme MTETOYMHA HA
OposoBHMMa ¥ Y 3rpajjama, iy U Kao IPOTHBOTPOB
IPUIMKOM TPOBakha TAIUjyMOM WU Lesujymom 137.

36upKa BenMKaHa cprcke xeMuje, YHUBep3uTeT y
Beorpapy - Xemujcku paxkynrter

Mysejcxa 36pr<a BEJIMKAHA CPIICKE XEMHUjE nocsehena je ay-
Bakby YHUBEP3UTETCKOT Hacnelja us obyactu XeMUje. Cneunja—
JIN30BAHA je 3a UyBame, NPOLEHY M H3JIAramke KyITypHOT
Hacneha us obnactu xemwmje, HaydHOT pasBOja XeMuje U
NPHKa3a HACTABHUX y4ruIa. Y 30UpIH ce dyBajy 3a0CTaBIITHHE
BEJIMKHX XeMH4apa, Kao mro ¢y Cuma Jlosanuh, Mapko Jlexo
u Bykuh Muhosuh, xao n MHoru fpyru excrioarn 6uTHu 3a
HCTOPHjy HAYYHOT PasBOja XeMHje Ha HAIIMM HPOCTOPUMA:
amaparype 1 npubop M3 XeMHjCKHX JabopaTtopuja, BpesHe U
peTKe XEMHKAHjE, M3BEIITAjH XEMHjCKHX AHAJIN34, UyBEHU
yI,I6CHI/II_II/I Y Hay4HH PajIoBU KOjU CBEJJOYE O PA3BOjy XEMHUjE y
Cpbuju. 36mpka je geo 3ajegHuie HayIHO-TEXHUIKUX MYyseja
M Hamasy ce y 0asm moparaKa yHHBEPSHTETCKHMX Myseja U

xosnexuyja (UMAC).

L

fibres, synthetic rubber, plastic). Cyanide salts are
used in metallurgy—for Eardening iron and steel,
cleaning metal and galvanisation and separation of
gold from its ore. Cyanide gas is used to exterminate
pests in ships and buildinsﬁs, but also as an antidote
in case of poisoning with thallium and caesium 137.

Opurunanzo makoawe nexa Heocansapcan Meister
Lucius € Briining, usmeby 1919. n 1929, Mysej Hayke u
TexHuke, 36upka Myseja Cprickor siekapckor ApyiTsa,
unB. 6p. T:11.7.930

Original packaging of the drug Neosalvarsan by Mezster
Lucius € Briining, between 1919 and 1929, Museum of
Science and Technology, Collection of the Museum of |
the Serbian Medical Society, Inv. no. T: 11.7.930 /,f"

The Great Serbian Chemists’ Collection,
University of Belgrade — Faculty of Chemistry

Museum Collection of the Great Serbian Chemists’ Collec-
tion is dedicated to the preservation of the university heritage
in the field of chemistry. It is specialised for storage, assessment
and exhibiting of cultural heritage in the field of chemistry, sci-
entific development of chemistry and presentation of educa-
tional tools. The Collection includes legacies of great chemists
such as Sima Lozanié, Marko Leko and Vuki¢ Midovié, as well
as many other exhibits important for the history of the scien-
tific development of chemistry in our country: apparatuses
and equipment from chemical laboratories, valuable and rare
chemicals, reports of chemical analyses, famous textbooks and
scientific papers that testify of the development of chemistry
in Serbia. The collection is a part of the Association of Scientif-
ic-Technical Museums and it is included in the database of the
University Museums and Collections (UMAC).
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Komrurer sxusunux Tepmomerapa. Mechanki/Prufgerate/
Medingen, npyra nonosuna 20. Bexa, uns. 6p. T:15 44/12

Set of mercury thermometers, Mechanki/Prufgerate/Medingen,

second half of the 20® century, Inv. no. T:15 44/12

Muxpockon tuna $panrycku bybam, E. Hartnack sucr de

G. Oberbacuser, 1859-60, uns. 6p. T:15. 44/4

French drum microscope, E. Hartnack sucr de G. Oberhaeuser
1845-1850, Inv. no. T:15. 44/4

Jenosu amaparype 3a gectuanjy of 6axpa, cpeguna 19. Bexa,
unB. 6p. T:15 44/22
Parts of the apparatus for copper distillation, mid-19* century,
Inv. no. T:15 44/22

Cer ca gBa apeomeTpa (cny)xn 3a Mepebe IYCTUHE TEYHOCTH,
HCIYHBEHO XXUBOM), Kpaj 19. — nmpea nososuHa 20. Bexa

Set with two areometers (used for measuring density of liquids,
filled with mercury), late 19* — first half of the 20" century

Manuranpos ebymnuockor (cysku 3a ogpehusarse
3aIIPEMHHCKOT TIPOLIEHTHOT CafiPoKaja €TAHOJIA Y AIKOXOIHUM
nuhuMa, yrmaBHOM y BuHUMa), MHB. Op. T:15 44/10

E. Malligand Fils a Paris, ocampecere roguse 19. Bexa.
Malligand’s ebulliscope, E. Malligand Fils a Paris, 1880s,
Inv. no. T:15 44/10

Mapxo Jlexo, ,O wucmobu xemuckoj u coynoromxoy”.
Opurramnano us Tpeosunckoe Inacuuxa 6p. 146-150 (1926)
Marko Leko, Ocistoci hemiskoj i socioloskoy; Printed from
Trgovinski glasnik no. 146-150 (1926)

Karasor sa Habasxy maboparopujcke onpeme I (Chemical and
bacterial apparatus and pure cgemz'cal.r) (London: Baird and
Tatlock LTD, 1914). uns. 6p. T:15 44/55

Catalogue Chemical and bacterial apparatus and pure
chemicals. Baird and Tatlock LTD (London), 1914,

Inv. no. T:15 44/55
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Yaype 3a mymxy kokusKy. Kpamescka yaypuuna,
Kparyjesar, 1886

Cartridges for Mauser-Koka rifle. Royal cartridge factory,
Kragujevac, 1886

JKuga ca Apane — Hg, xpaj 19 — nppa nonosuna 20. Bexa
Mercury from Avala — Hg, late 19* — first half of the 20"
century

JKusa ca Apane — Hg, xpaj 19 — npBa nonosuna 20. Bexa
Mercury from Avala — Hg, late 19* — first half of the 20"
century

Munujym — Pb,O, xpaj 19. — npsa nonosuna 20. Bexa
Minium - Pb3(3 4,41ate 19* — first half of the 20™ century
Omnujym, xpaj 19. — nmpsa monosuna 20. Bexa

Opium, late 19" — first half of the 20* century
Kamujym-tuonujanar — KSCN, xpaj 19 — npBa nonosuHa
20. Beka

Potassium thiocyanate - KSCN, late 19 — first half

of the 20" century

MaxoBo yime, kpaj 19. — npsa nonosuna 20. Bexa

Poppy oil, late 19 — first half of the 20" century

Omnogo-ruonujanar — Pb(SCN),, xpaj 19 -

npsa nostopuHa 20. Bexa

Lead thiocyanate — Pb(SCN),, late 19" — first half
of the 20" century

Bakap-uurpar, kpucramu — Cu(NO,),, kpaj 19 -
npsa mososuHa 20. Bexka

Copper nitrate, chstal - Cu(NO,),, late 19" -
first half of the 20" century

Onoso-anerar - Pb(CH,COO),, kpaj 19. -

npsa mososuHa 20. Bexa

Lead acetate - Pb(CH,COO),, late 19™ -

first half of the 20" century

Isajudypr seneno — Cu(CH,COO0),3Cu(AsO,),,
kpaj 19 — mpsa nonosuna 20. Bexa

Schweinfurt green — Cu(CH,COO0),-3Cu(AsO,),,
late 19 — first half of the 20® century
Kanujym-apcenar — K3ASO » Kpaj 19 -

npsa mosnosuHa 20. Bexa

Potassium arsenate — K3ASO B late 19 —

first half of the 20" century

busmyr - Bi, kpaj 19. — npsa nonosuna 20. Bexa. +
6usmyT (Komanuh)

Bismuth - Bi, late 19" — first half of the 20™ century +
Bismuth (small piece)

Manran-cyndar - MnSO,, C. 4. F. Kahlbaum, xpaj 19 -
npsa nonosuna 20. Bexa

Manganese sulphate - MnSO , C. A. F. Kahlbaum,

late 19* — first half of the 20* century

Asbecr (mpupopHu), kpaj 19 — npsa nonosuna 20. Bexa
Asbestos (Irjlatural), late 19 — first half of the 20™ century
bakap-apcenur — CuHAsOS, Kpaj 19 -

npsa nojoBuHa 20. Bexa

Copper arsenite — CuHAsO , late 19* -

first Ealf of the 20™ century -

Asbecr (uncr), xpaj 19 — npsa nonosuna 20. Bexa
Asbestos (pure), late 19* — first half of the 20* century
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®nopa u payHa
OTtpoBHe 6unke Cp6éuje*

JlexoBure Oubke Hekafa cy Ouiie mMpernosHaTe Kao
IPUMAPHH, 2 JaHAC K20 AITEPHATUBHU H3BOP JICKOBA
3a JIedermhe MHOTUX DoecTy. Y HAPOJHOj MEIUIIMHY
BEKOBHMA Cy Ce KOPHCTHIIE OHM/BHE BPCTE jaKor ¢u-
3HOJIOIIKOT JeIOBAlbA jEP je YOUECHO Ja Jemyjy KOf
nojeaunux 6onecru. McnurnBamem HHXOBOT Xe-
MUjCKOT CacTaBa, U30JI0BAHEM AKTHBHUX IIPUHIIMIIA
U IpOy4YaBambeM GpapMaKOJIOMKOT [IeI0Bakbd, BEIUKH
Opoj OBHX jemHIberba HALIAO je TPUMEHY ¥ CABPEMEHO]
MEIUIIMHUA U <]>apMau1/1jn. Mmuora XEMMJCKA jEIHIbEA
HaHac ce Jo0ujajy CUHTETCKUM WIIM IIOTYCHHTETCKIM
IyTeM W BUIE Ce HE BPIIM HUXOBA EKCTPAKLHja
us OupHe MaTepuje (MOPUH, KOJEUH, ATPOIUH,
QHUBOCTUTMUH, €pProT AIKAIOHAH, edepHH, Teo-
¢uiuH, KOPeUH, XUHUH, BUHKAMUH), WINA Cy IaK,
II0CTAJIA TIOJIA3HA OCHOBA 32 CHHTE3y YUTABUX IPyIIa
(papMaKOJIOIIKK AKTUBHUX jeHberba (JIeKOBa).

Ha mpocropy bankanma perucrposano je mpu-
6mxHO 7.500 6rbHKX BpcTa, WTO YMHKU OKO 70%
ykymHe esporcke dpuope. Cpehom, camo Mamu 6poj
OMBHEX BpCTa OBOAM 50 030MbHUX TpoBama. One
cajjp)ke BEOMa OTPOBHA je[MIbCHA, KOja YHETA Y
MMM KOJIMYMHAMA, [JOBOAE JO TEIIKUX TPOBaa.
Meby camonuxmum 6umskama to cy Colchicum au-
tumnale — mpasosan, Hyoscyamus niger — byHuka,
Atropa belladonna - Beneb’I)//Ube, Datura stramoni-
um — taryna, Arum maculatum — xosman u Conium
maculatum — KyxyTa.

ITpema mopamuma HanponanHor meHTpa 3a KOH-
TPOJly TPOBama, CBaKe rofuHe Oesexxe ce TPOBamba
TaTys0M, OYHHKOM M BeneOHbeM, yrIaBHOM 360r
anoynorpebe oBHX OubaKa.

Jenna op HajorpoBHHjux bumaxa Cpbuje u Espore
je jemuh (Aconitum napellus L) anu nmajyhu y Buny
Ja pacTe y IUIAHMHCKMM U BHCOKOIIAHUHCKHM
IpefenrMa KOjU HHCY JIAKO IPUCTYIIAYHU U A2 Ce
HE MOXKE 3aMEHHMTH Cad jeCTHBUM OWbKama, HUje
PErucTpOBaH BelIUKU 6poj TpOBaba.

Y Toxy Hexomuko meceny, y Hamponamsom nen-
TPy 3a KOHTPOJIY TPOBaba JiedeHa Cy TPH OOseCHUKA
Ol TPOBaba KOJXULMHOM KOjU NOTHYE U3 OHIbKe
Mmpasosar,. OBa TpoBarsa cy OuIa sajjecHa 300r sameHe
jectuBe OmbKE OTEOBHOM. Tpoamwa ce Hajuemhe
ZeuraBajy y mpoinehe, kao mocienuua 3ameHe cpe-

46 3a nucame OBOT IOIVIABIba Kopnmheﬂn Cy AEeNOBH Ha-
yuHor paga ap Becne Kumbappe u ap Mupjane Anty-
nosuh, ,Orposre 6umke Cpbuje”, y 300puux Tanxa su-
nuja (beorpap: Mysej nayke u Texauxe, 2021).

Flora and Fauna
Poisonous Plants of Serbia*¢

Medicinal herbs have once been recognized as pri-
mary and now as a secondary source of medications
use(f for treatment of various diseases. By analysing
their chemical composition, isolating active prin-
ciples and studying their pharmacological effects, a
large number of these compounds have found their
application in modern mecEcine and pharmacy. To-
dzy, numerous chemical compounds are obtained in
a synthetic manner and theﬁ are no longer extracted
from plant matter (morphine, codeine, atropine,

hysostigmine, ergot alkaloids, ephedrine, theophyl-
ine, caffeine, quinine, vincamine, salicylates) or they
have become ?he starting point for synthesis of en-
tire groups of pharmacologically active compounds
(drugs).

Approximately 7,500 plant species have been reg-
istered on the territory of the Balkans, which com-
prises around 70% of European flora. Luckily, only a
small number of plant species causes serious poison-
ing. They contain very poisonous compounds, which
lead to severe poisoning even in small quantities.
Among the wilci) plants, these include autumn crocus
(Colchicum autumnale L.), henbane (Hyoscyamaus
niger L.), deadly nightshade (Atropa belladonna L.),
thorn apple (Datura stramonium L.), cuckoo-pint
(Arum maculatum L.) and hemlock (Conium mac-
ulatum L.).

According to the data from the National Centre
for Poison Control, cases of poisoning with thorn
apple, henbane and deadly nightshade are recorded
each year, mostly due to the misuse of these plants.

One of the most poisonous plants in Serbia and
Europe is wolfsbane (Aconitum napellus L, Ranun-
culaceae), but considering that it grows in mountain-
ous and high-altitude regions, which are not easily
accessible, and that it cannot be mistaken for edible
plants, there are not a lot of registered cases of poi-
soning caused by this fplant.

During a period of several months, the National
Centre for Poison Control treated three patients suf-
fering from poisoning with colchicine, which origi-
nates from a plant called autumn crocus. These poi-
sonings were accidental due to mistaking poisonous

46 In writing of this chapter, we have used parts of the sci-
entific article: Vesna Kilibarda and Mirjana Antonijevi¢,
“Otrovne biljke Srbije” / “Poisonous Plants of Serbia”, in
Zbornik Tanka linija / Edited Collection Thin Line (Beo-
grad: Muzej nauke i tehnike, 2021).
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My1ma, OfHOCHO MepBeher wmm gusmer nyxa (Alium
ursinum L), KOju ce KOPUCTH KA0 3a9MH U UM MUPHC
cgaH 6eJI0M JTyKy, Ca MPasOBLIEM, KOjU HEMa MUPHC
u ropkor je ykyca. ¥ Hanmomamsom mnentpy 3a
KOHTPOJTy TPOBa®:A je 3abese)KeHo U jenHO TpoBame
Ca CMPTHHM HCXOJOM I7ie je 0coba y CBpXy Jeucra
KOPHUCTHUJIA MEJ] TIOMEIIAH Ca CPEMYLIEM KOjH je 6uo

3aMCHCH MPa30BLEM.

Punmnyc — Ricinus communis L. (Euphorbiaceae)

Cemenxe punuHyca o 60ju u obmky nopcehajy Ha
KPIIE/ba T€ j€ 110 TATUHCKOM MUMEHY TOT HAITACHHKA, 77C-
inus, oBa 6¥pKa ¥ [oOMIIa LMe. 3Haqaj aH MMOJATAK je ia
jey TunncoBoj kmusu pexoppa oBa bubKa 3abeterxeHa
Ka0 HajoTpoBHHUja U TO Yak 6.000 myTa oTpoBHH]a OF
nujaauaa, a 12.000 myTa oTpoBHUja O TOKCHHA 3MUjE
sBedapke. Konmmunua orposa morpebHa ja ycMpTH
YOBEKA MEPH CE Y MUKpPOrpaMuMa (Mame Of 3pHIIA
Kyxumbcke comu). IecT cemeHKH MOXe JOBECTH 70O
cmpri ogpacie ocobe. CHOKHO [IGjCTBO MCIIO/bABA
Ce aKO CE PHUIMH YHECE Y OPTaHM3aM WHjeKIjOM HIIH
YAUCABEM, 2 MHOTO cna6nje TENyje aKo Ce YHECE KPO3
ycra (Taga gosa HOT7PC6H21 32 OJJPACIIOT YOBEKA UBHOCH
jenaH MuMrpam).

Jujannep — Nerium oleander L. (Apocinaceae

3umseneHu KOYH JIEMUX KPYIHUX IIBETOBA, IIO-
pexyoM ca Me,uHTepaHa, jemHa je og Hajqemhe
KopumheHux OMBaKA y MOKyIIAjUMa TPOBAHA Y
»aomahoj paguHoct”. Behnna taxksux Hamepa Haj-
gemhe ce saBpmM O030MBHMM CTOMAYHHUM HpPO-
bremuma, amm y Behum osama ucxon Moske Aa byxe
CMPTOHOCAH. 32 OTPOBHU ,4aj” Of JTHjaHePa MHOTH
cy uyan. OTPOBHOCT MOTHYE Off KAPAMOTOHUIHUX
XETEpPO3N/d, jefHIbehd KOja CHKHO JAeNyjy Ha pag
cpua. Hajsume nx uma y nmucroBuma. ¥ dapmarmju
JIMCTOBU JIMjaHJEPA TIPEACTABBajy CHPOBHHY 3a
EKCTPAKIIMjy XeTepO3njd M H3pajy FOSUPAHMX Jie-
KOBUTHX OOJIMKA 32 Tepanujy CpYaHuX cMmeTwu. Pa-
anuka usmeby sexoBuTE M TOKCHMYHE f03e BeOMa
je Mama, ma je DpUMeHa y TEPaNMju HPAKTUIHO
HaIyITeHa. Y HAMOHATHUM LIEHTPUMA 32 KOHTPOITY
TPOBAkHA IIMPOM CBETA PETMCTPOBAHA Cy MHOTOOPOjHa
CJly9ajHa 1 HAMEPHA TPOBAkhA JIMjaH/AEPOM.

Cacsum Mana gena cy y Hajehoj omacmocrn. V
}asy Kaga UCTPaXYjy CBET CTABBAMBEM HPEIMETA Y
ycTa, MOpa ce BOJMTHU padyHa fa Jjanzaep Oyae BaH
BUXOBOT oManraja. Hexkomiko caxBakaHux amcTosa
3a MaJIMIIaHE IIPEJCTaB/ba CMPTHY OIACHOCT. *

47 JI. Crojanosuh, M. Januuh u P. Januuh, Jap neta
uan ysehe zaa, Ilcuxoaxmusne u Opyee onacne busmke
basxancxoz noayocmpsa (beorpag: 2020).

48 IThid.
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plants for edible ones. Poisoning cases mostly occur
in the spring, as a consequence o mistakin; ramsons,
or wild garlic, as this plant is also called (A//zum ursi-
num L—the plantis used as an herb and it smells a lot
like garlic) with autumn crocus (which is odourless
and has bitter taste). The National Centre for Poison
Control also recorded a case of lethal poisoning of a
person who used honey mixed with ramsons for me-
dicinal purposes, but autumn crocus was mistakenly
used instead of the ramsons.

Castor Oil Plant — Ricinus communis L.

(Euphorbiaceae)

Shape and colour of castor seeds resemble ticks,
so the plant was named after the Latin name of that
pest—Ricinus. In the Guinness World Record Book,
this plant is listed as the most poisonous, even 6,000
times more poisonous than cyanide and 12,000 more
poisonous than rattle snake venom. The amount of
poison that can kill a human is measured in micro-
grams (smaller that a grain of table salt). Six seeds can
cause lethal poisoning of an adult person. When in-
jected or inhaled, ricin exhibits strong effects, while
its effects when ingested are much weaker (then, the
lethal dose for adult human is one milligram).*”

Oleander — Nerium oleander 1. (Apocinaceae)

Evergreen bush with beautiful bi fowers, originat-
ing from Mediterranean, is one of the most common-
ly used plants for “home-made” poisons. The major-
ity of such attempts end in serious stomach issues,
butin larger doses, it can be lethal. Many heard of the
poisonous oleander “tea”. The toxicity comes from
cardiotonic heterosides, compounds that have strong
effect on the heart. Their concentration is the highest
in leaves. In pharmacy, oleander leaves represent a raw
material for extraction of heterosides and production
of dosed medicinal forms used in treatment of heart
issues. The difference between the medicinal and the
toxic dose is very small, so the application in thera-
py has almost been completely abandoned. National
centres for poison control around the world recorded
numerous cases of accidental and intentional olean-
der poisonings.**

Wolfbane — dconitum pentheri Hayek

(Ranunculaceae)

Several species of the genus Aconitum with
blue-purple flowers are often cultivated in gardens
and parks all over the world and they are all very dan-

47 D. Stojanovi¢, I Jan&i¢, R. Jan¢ié, Dar neba ili cvece zla,
Psihoaktivne i druge opasne biljke Balkanskog poluostrva
(Beograd, 2020).
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Jenuh — Aconitum pentheri Hayek (Ranunculaceae)
Hexomuko Bpcra poma Aconitum ca mnaso-

7byOMYACTHM [IBETOBMMA 9€CTO Ce raju mo Oamrrama

¥ TIAPKOBMMA IIMPOM CBETA M CBE Cy BEOMa OITACHE.

Cau genosu bmske cy orposan. Ortpos jeanha maxo

pofupe Kpo3 KoKy Mim mocekoture. CumnroMu
TPOBala Cy TPHEHE U YCIOpPeHO aucame. Kproma
je HajoTpoBHHja. Axo ce YHECE Yy OpPraHM3aM, Beh
10 rpama je cmpronocHo. CMpT HacTyma yciep
IIPECTaHKA Iucarba.

Taryna — Datura stramonium L. (Solanaceae

XanyuHHaque M3a3BaHE TATYJIOM JIENYjy CTBAPHO,
je 6y,uaH ai y TOTIYHOCTH OfIBOjEH Off

KOPHCHUK |
okpyxema. Mruopumre cBe oxo cebe, He oprosapa

Ha CTBapHE Hafpakaje, a OfiroBapa Ha HeHOCTojehe.
Taryma je jepHoropmmma OMIBKA, HENPHjaTHOT
MUpHCa ca DeIMM BPETeHACTHM KOPEHOM Ca MHOTO
xummna. 1IBeroBu cy mojesuHavHM, KPYIHH, He-
TIPHjaTHOT MUPHCA. TaTyne CE CMATpajy CBETUM, Ha-
pounTH BOKHUM OK/bKaMa, jep nMajy Moh f1a 13asoBy
popouke CHOBe, omoryhasajy ga ce Buam byayhuocr
¥ ofdpaHu o7 OOJIECTH U IPYTHX HEBObA. Y 3eMI/baMa
y KOjuMa pacTe ymoTpeb/baBana ce Kao MarudHa

6umpKa IPEKO KOjE Ce OCTBAPYj€ BE3a Ca MPELUMA, HITH
3a y)KMBAKE, 4 HETJe M 3a TpoBame y Mehycobuum

0OpadyHIMa ¥ PATHIM MOXOJMMA.

Taryna ce y EBponu criomumse Tek y CpejibeM Bexy.
bua je HeonxofaH cacTojaK ,BEIITHUYMje MACTH 34
nereme. Jlery Hebo, rurec ca hasomuma u yuectsoBame

%erous. All parts of the plant are poisonous. Wolf-
ane poison easily penetrates skin and cuts. The
symptoms of poisoning include tingling and slow
breathing. The tuber is the most poisonous. If it en-
ters the body, already 10 §rams are lethal. Death oc-

curs due to respiratory failure.”’
Thorn Apple — Datura stramonium L.

(Solanaceae)
Fple seem real and

Hallucinations caused by thorn a
the users are awake but completely detached from
their surroundings. They ignore everything around
them, not respond to real stimuli and respond to the
non-existing ones. Thorn apple is an annual plant,
with unpleasant smell and white spindle root with a
lot of veins. Flowers are individual, big and have an

unpleasant smell. Thorn apples are considered sa-
lants, because they have

cred, especially important i
the power to induce prophetic dreams, enable the
defend from diseases and

user to see the future an
other troubles. In the countries in which it grows, it
lant to establish connection

has been used as a magic fp
or pleasure, and sometimes,

with the ancestors, or
for poisoning in confrontations and war efforts.

In Europe, thorn apple is first mentioned in the
Middle Ages. It was a necessary ingredient of the
“witch’s flying ointment”. Flying to the skies, danc-
ing with the devil and participation in orgiastic feasts
and rituals was a consequence of the alkaloid’s effects.

ScoFolamine is the main hallucinogen of this plant.
It is slowly and gradually absorbed in the brain. In
most people, it reaches its peak concentration in the

Yy OPTHjaCTUIKUM rosbama u pUTyanMma 6uu cy
MOCIIEUIIA YTHLIA]ja ATKATOU A,

CkomomamMMH je OCHOBHH XaJyIMHOTEH KOJ OBE
6usbKe. Cropo u mocreneno ce anc0p6yje Y MOGaTYy.
Kop sBehune JbyIH JOCTHYKE BPXyHal| KOHIIEHTParyje
Y LEHTPATHOM HEPBHOM CHUCTEMY 3a OKO jefjaH caT
HAKOH YHOIIEHA, a4 3aTHUM HACTYIajy BUSYENHE MU

CITyIIHE XaTylMHALHje.
[o3a xoja usasuBa mpuMeTaH edpexaT U J03a Koja
1 50

MOJKe J1a youje, Beoma cy Ousy jefHa Apyroj.
Onwjymcku Max — Papaver somniferum L.

(Papaveraceae)
Max j€ jemHa of HajCTApHUjUX TajeHHX bumaka, a

HCTOBPEMEHO M j€fHA Off HAjBAKHUJUX 6rpaka y
HCTOPHjH %apMau,Hje. Iaju ce xao jecrusa (ceme),
JIEKOBUTA (ONHjyM H HPOI/I3BO,ILI/I), UHJYCTPHjCKa
(yme) m yxpacHa Ommka. [lamac ce neranHo, paju
,uo61/1j ama OTHjyMa, MIJTAHTAXKHO Tajh CAMO y HEKOJIUKO
3€Maba, 4 HAjBULIE Y AyCTpa)'II/IjI/I u (DpaHuyCKOj,
TIOK je WJIETaNaH y3roj npo6neM CBETCKHX pasMepa.

49 Ihid.
50 Ibid.

central nervous system one hour after ingestion, after

which visual and audio hallucinations begin to occur.

A dose that causes a visible effect and a dose that
50

can kill are really close to each other.
Opium Poppy — Papaver somniferum L.

(Papaveraceae)
Poppy is one of the oldest cultivated plants and at

the same time, one of the most important in the his-
tory of pharmacy. It is cultivated as an edible (seeds),
medicinal (opium and its products), industrial (oil)
and decorative plant. Today, it is legally cultivated
for production of opium in only a handful of coun-
tries, mostly in Australia and France, while the illegal
cultivation is a global issue. The best-quality drug is
obtained from a variety known as white poppy (opi-
um poppy). It was named after almost white seeds.
In Serbia, poppy is cultivated in Eastern Serbia and

Vojvodina, first of all for seed.

49 Ibid.

S0 Ibid.
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HajKBa.nHTeTHHja npora ,uo61/1ja ce off BapwujeTeTa
mosHaTor Kao bemm max (onmjymcku max). Mme je
#06uo 1o cxopo bemm cemenkama. Kop Hac ce Max
raju y jyroucrounoj Cpbuju u Bojsogumu, npe caera
paju cemeHa.
buno gace Ty LI, TIHjE UK CE y6pH3raBa UHjeK1IH]a,
ONUjyM M HErOBU IPOUSBONU M3A3UBA)y: ,,Tanac
cpehe, cjaj, OfCyCcTBO 60J1a ¥ HATIETOCTH, OIIYIITEHOCT,
CABPIIEHO PACTAIakhe, CUTYPHOCT, HOTOM CambUBOCT,
maji, 4 OHJA HOBHU TagaC jONI ja4yM... 3a/[OBOJBCTBO,
CMUPEHOCT... can”. Jla 61 ce TAKBO PacIOTIOXKEHE
3aAprKayo, O3€ ONMHUjyMa MOpPajy ce nosehasatu us
JaHa y pad. Kao mocneguua tora, rybu ce pasym,
jaB/ba Ce XPOHMYHA YIaJa OPraHA 3 BAPEHeE, 3aTUM
JMBEHTEPHYHM NPOJMB, ynana miyha, Heypanruja,
IporpecuBHO  cnabberme (pyke M HOTe JpXTe),
yTydeHOCT, HemMoh, OTyIesIoCT U HemsbeKHO, CMPT
,KUBOT Jiema’.
OnijM j€ ICHXOaKTUBHA CYTICTAHI[A KOja Ce n061/1ja
3aceljamheM Hespeux yaypa Maka. ks saceuene qayge
y

LiypY MJICYHH COK KOjH CE Ha Ba3flyXy SIYCHE y CME
Macy — onujyMm (rpd. omds — OusbHE COK).>!

Bynuka— Hyosciamus niger L. (Solanaceae)

Hapoguu Hasus 6umke gomasu of peun Gynuuo,
Oynmary. I[TosHara je Kao cMpybKBa 3e/bacTa OHBKA,
JIIIABHOM JJBOTOAMIIRA, pehe jepHoropummma. Op Oy-
HUKE Ce KOPHMCTH JICT U ceMe. MsMprbeHn cBexxu
JINCTOBM Cy HENPHUjATHOT HAPKOTUYKOI MHUPHCA
IIOMAJI0 HAJIMK Ha JyBaH, CJIy3aBM M TOPKOT YKyca.
Toxom CyIIemha MUPUC HECTAj€ ¥ IUCTOBM MOCTAjy CBE
TOpPYH. Ceme nma gecer TyTa jaye AE€jCTBO Off TUCTOBA.
Inasun CaCTOjaK y JIMCTOBUMA 6yHm<e j€ anxamowug
XMOCUMjaMHH YCJIel 4era JIMCTOBH M CeME JENyjy
JUYPETCKH U JJOBOZIE [IO OINYINTara Ipya IJTATKHX
mumuha. Hajsaxamja je npumena OITyIITamby
GoHKX rpyYeBa HEBOJBHE MYCKyIaType (KO TPOBakbd
0J10BOM mi upuTabuiHe bemuke). Ty cy n aTponmu
¥ XHOCIMH Koju mMa Grar Hapxotndku edexar. [Jo
XaJlyUMHALMja yCae[ INpefosupama Jjomasu  36o0r
71€jCTBA XMOCIMjaMIHA U CKOTIOJIAMKHA Ha LICHTPATHU
HEPBHU CHUCTEM.

Y cpepmem Bexy Oyrnka je 6ua obaBesHu cacrojak
»MACTH 32 JIeTerbe” KOjy Cy CIIpaB/baJie ,Bemrruie”.”

Benebume— Atropa belladona L. (Solanaceae)

Bumeropumisa 3espacta Gmibka Kop Koje Cy CBH
JIeIOBU BEOMA OTPOBHH. AKO Ce omrTeTr OuIo Koju
7eo cBeXxe Ouipke, pasBMja Ce HENMpPHjaTaH MHUPHC.
Camo ume Atropa (nensbexna, HeymurHa) u bel-
ladona (nema >keHa) yxasyje Ha HEHO [€jCTBO U

S1 Ibid.
52 Ibid.
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Regardless of whether they are smoked, drunk or
injected, opium and its products cause: “A wave of
happiness, glow, absence of pain and anxiety, relax-
ation, perfect melting, safety, then drowsiness, fall-
ing, and then a new wave, even stronger... pleasure,
calmness... sleep”. In order to maintain the mood, the
opium doses had to be increased each day. As a con-
sequence, a person loses its mind, and gets a chronic
inflammation of the digestive system, followed by
dysenteric diarrhoea, pneumonia, progressive weak-
ening (tremor of arms and legs), defression, power-
lessness, numbness and inevitably, death of “a living
corpse”.

Opium is a psychoactive substance obtained by
cutting unripe poppy seed capsule. The cut capsule
exudates milky juice which hardens in contact with
air into a brown mass—opium (Greek omég—plant
juice).!

Henbane — Hyosciamus niger L. (Solanaceae)

The Serbian vernacular name of the plant—buni-
ka, comes from the words bunilo, buncati—delirium,
speaking deliriously. It is known as a smelly herba-
ceous plant, mostly biennial, more rarely annual.
Out OF the entire plant, only leaves and seeds are
used. Crushed fresli) leaves have an unpleasant nar-
cotic scent, faintly reminiscent of tobacco and they
are slimy and bitter. During the drying process, the
scent disappears and the taste becomes more bitter.
The seeds have ten times stronger effect than the
leaves. The main ingredient in the henbane leaves is
alkaloid hyoscyamine, which is the reason why leaves
and seeds have diuretic effect and cause relaxation of
smooth muscles. The most important application
is in the relaxation of painful cramps of involuntar
muscles (in lead poisoning and irritable bladder). It
also contains also atropine and hyoscine which has a
slight narcotic effect. The hallucinations due to over-
dose occur because of the effects of hyoscyamine and
scopolamine on the central nervous system.

In the Middle Ages, henbane was a necessary ingre-
dient of the “witches’ flying ointment”.>

Deadly Nighshade— Atropa belladona L.
(Solanaceae)

Perennial herbaceous plant in which all parts are
poisonous. If any part ofP the fresh plant is cﬁlmaged,
it emits unpleasant smell. The very name Atropa (in-
evitable) and belladona (beautifurwoman) indicates
its effect and use. It contains toxic alkaloids (atropine,
hyoscyamine and scopolamine).

S1 1bid.
S2 Ibid.




yrorpeby. Cagpxu otpoBHe anxanouse (arponus,
XHUOCIMAMUH U CKOTIOIAMUH ).

Hexonuxo cmarko-kucenmmx 606uia mpoyspoxyije
CyBa yCTa, j€3UK, XKPEIO, xeh, anmu Hu TYTIbaj BOJIE
He MOKe J1a ce mporyTa. Iitac je mpomykao. 3enune
Beoma pammpene. Ceeroct mpoyspoxyje 6o Ia-
bewe n nospahame. Koxa ropu. Cpue Tydue. Ysne-
MUPEHOCT, CTpax, ocehaj mporomenocru, bec n my-
auno. CamuBOCT, M Ha Kpajy HECBeCT. Y Ciydajy
03[paB/beHa 3CHMUIIE OCTAjy PAIIMPEHE HEKOMKO Ja-
Ha. Orposanu ce He ceha 6uo yera TokoM fejcTBa,
rybu caxu ocehaj o crBapHOCTH M Maga y Aybok cau
CJIYaH AJTKOXOJTHOM JETTUPHjyMY.

Axagemuk Josan TyIjakoB TOKOM CBOjUX HCTpa-
JKUBAKa JIOMAO j€ O 3aKJbydKa [ je 6poj TpOBama
BesIeOM/bEM y HAIIMM KPajeBMMa MPHIAYHO BEJHK.
Hasgeo je u mpumep:

»Hexomuuna apsoceya je Ha lowy, ymopHa u
YKEJHA, Tocera je 3a 6obnuama Benebmba. YMpIIo ux
je Tpoje, jepHor cy Hamtu y 6nusnuu yurtha IBosgauxe
pexe y Mbap, a jom jepmor wak xop Kpamesa.
[pexusenu cy 6 y jako JomeM 35paBCTBEHOM
CTamy, 130e3yM/beHH, U NpeMa NPUYM OYEBHAIA,

M3IJIEHAIIH Cy K40 J1a Cy YIPABO U3 Ak nsanum.>

Manpparopa — Mdndmgom oﬁa’nﬂmm L.
(Solanaceae)

TajascTBeH M4y FHOBATH OOIMK KOPEHA MAHPATOPE
YIUHHO j€ OBy 6I/IJ'bI<y Marm9HOM M BE320 j€ 32 BEMTHLIE
u npyra gemoHcka buha. Kpyman, mecHar n pausacr,
Kopen mopceha Ha Temo yoseka. Cagpoxaj axanonsa
je uMao HajBehH YTHILIAj Ha PEMYTAIHjy OBE OumbKe jep
YOPaBO OHH JIOBOfE JIO IETUPHjyMa, KOME U CMPTH.
Jyro ce KOPUCTHIIA y MEJMIMHY K40 aHECTETHK (CBe
mo 19. BeKag)I/I K20 CHaKaH appoausujax.

Mangparopa je BUIIeropumsba 3ebacta bubKa ca
LPHUM, MECHATUM KOPEHOM KOjH Ce MOHEKAJ] payBa
Ha [IBe WM TpH TpaHe. Brbka Kao fja Hema ctabio u
JIMCTOBU PAaCTy TOTOBO U3 KOPEHA, CAKYTIJHEHH Y TYCTY
NPU3EMHY PO3ETY, MOHEKA]] BENTUKY M jeflaH METap.
TInop 5je XKyTa JjiontacTa 0600MIa, BelMYMHE Marbe
jabyxe.>*

Kyxyra— Conium maculatum L. (Apiaceae)

[Iupoxo pacmpocTpameHa 3ebacTa OMBKA U3
gamuuje mMTUTApa, Koja Ce Off 3aYMHCKHUX BPCTA KA0
IITO Cy TIEPIITYH MM KUM, PA3IHKYje IO HENPUjaTHOM
MUPHCY U IPBEHKACTHUM Mprbama Ha crabmy. Beoma
orpoBHa 6upka. CBU [IeIOBU Cy OIACHM, a CaMo
JIECETAK CBEXKMX JIUCTOBA MOXKe Aa Oyzie CMPTOHOCHO.

OTpoBHOCT MOTHYE Off MUIEPUAMHCKHUX AJIKATOUJIA

53 Ihid.
54 Ibid.

A few sweet-sour berries cause dry mouth, tongue,
throat and thirst, but not a drop of water can be swal-
lowed. The voice is hoarse. Pupils are very dilated.
Light causes pain. Nausea and vomiting. Skin burns.
Heart beat pounds. Agitation, fear, sense of being
haunted, rage and madness. Drowsiness and eventu-
ally unconscientiousness. In case of recovery, pupils
remain dilated for several days. The patient doesn’t
remember anything while he is under the effect, loses
any sense of reality and falls into a deep sleep like al-
coﬂolic delirium.

During his research, academician Jovan Tucakov
concluded that the number of cases of deadly night-
shade poisonings in our country is not small. He also
offerecﬁ) an example:

“Several lumberjacks at the Go¢ Mountain, tired
and thirsty, reached out for deadly night shade ber-
ries. Three of them died, one was found near the
confluence of Gvozdacka reka and Ibar, and one was
found all the way near Kraljevo. The survivors were
in a very bad condition, distraught and according
to eye-witnesses’ story, they looked like they’ve just
come out of hell.”

Mandrake— Mandragora officinarum L.

(Solanaceae)

Mysterious and curious shape of the mandrake
root made this plant magical and linked to witches
and other demonic creatures. Big, fleshy and forked,
the root resembles human body. The alkaloid con-
tent had the greatest impact on the reputation of this
plant. It is precisely the alkaloids that cause delirium,
coma and death. It had been used in medicine for a
long time (until the 19* century) and as a strong aph-
rodisiac as well.

Mandrake is a perennial herbaceous plant with
black, fleshy root, which sometimes forks into two
or three branches. The plant has no stem and the
leaves grow almost from tie root, collected in a dense,
ground rosette, sometimes up to one meter wide.
The fruit is a yellow ball-shaped berry, the size of a
small apple.**

Hemlock— Conium macularum L. (Apiaceae)

Widely spread herbaceous plant from the Apiace-
ae family, which includes edigle species such as pars-
ley and cumin, but it differs by its unpleasant smell
and red stains on the stem. A very poisonous plant.
All parts are dangerous and ten tresh leaves can be
deacﬁy. The toxicity comes from piperidine alkaloids
whose effects cause muscle paralysis. Paralysis of the

S3 Ibid.
S4 Ibid.
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KOj! CBOJUM [I€jCTBOM JIOBOJIE /IO TIAPAJIU3E mumumha.
Ycnen mapanuse pujagparme Moske nohu go rymema
y3 O4yBaHy CBECT OTPOBAHOT.

[1pBu cumnTOME TPOBaMa Cy CATMBAIIM]a, OTEKAHA
KOOPAMHAIM]A TIOKPETA, YCIOPEH MYJIC U nopeMehaj
nucama, omreheme CJTyXa, TIOBUIIEHA TEJIECHA TEM-
neparypa. v CITy4ajy TpOBama norpe6H0 je mrro mpe
usaseary nospahame n oruhu sexapy. Bemrrauxa
BEHTHJIAIIM]a MOYKE []a CIPEIX CMPTOHOCHM HCXOf,.

Hajnosuaruju ocyhennk Hag xojum je y aTHHCKO]
TPYKaBYM M3BPLIECHA ET3EKYIMja KyKyTOM buo je Co-
Kpar.

Mpasosau — Colchicum autumnale L.

(Colchicaceae)

Mspasuro orposHa 6umka. CBH [€IOBH Cafjpyxe
anKanouse, Of KOjUX je HAjBKHMjU KOJXHIHH.
3a morpebe dapmanyje OH ce M3ONyje U3 CEMEHa.
Henyje xao HecenexTuBHY LUTOCTaTUK. IIpuMemyje
Ce y TepalMju TMXT4, 4 HETOB JEPHUBAT KOJIXaMHUH Y
Tepanuju noyerse Gpopme KapIHHOMA KOXKe.

Y ommcuma cprickux HapopHUX obudaja y Besu ca
6rpkama, Yajkanosuh npenocn sanmce Humesmana:

»[...]BHIIE TOCTAjy M3 MpasoBa, jep je cBaKor jyTpa
IYCTOM POCOM MOKPHUBEH. 3aTO MOMIIM HUKAKO OBY

W/bKY He 61 3rasuiiu, oK Ha npoTuB Oabe ymHe TO
KPHUIIOM, PaHOM 30pOM. AJIM KaJ MOMIM 3arase
TaKOBa HeJeNa, OH/IA TemKo 6abama [...]”>

Onuj(ym)

HpBH 3aITMCH O ONHjyMYy IOjaBJbyjy CE Ha CyMep-
CKOM je3HKY, y TEeKCTy KOjU IIOTHYE U3 HEPHOZA OKO
3400. mpe u. e. Tana je massan ,Oumxom cpehe”.
Cgoja smawa Cymepu cy npenenu Acupuuma,
Acvpuu Basunonnuma, a ogarie je CTUITIO U IO
Erurthama. Taxo ce namao u y gysenom EbepcoBom
manupycy, ys spyre Baxue jexosure 6bumke (1600.
mpe H. e{ Erumarcku rpap Teba mocrao je gyBen mo
Tajemy OINHUjyMCKOT MakKa. BemTHHy rajema Maka
Mepurepanom cy npenemn Penwaann u Munojuu
u Tako je crurma u 'y Ipuxy, Kapraruny u mupom
Espomne. Ha gpyroj crpanun, Apanu foHOoce Mak y
WMupujy, opaxne xao appopmsujax crivke y Kumy.
Oxo xwmany roguHa y Kunu ce ymorpebmaBao
MICKJbYYMBO Ka0 JIEK, a TeK y 17. BeKy mouume fja ce
nymu. [lymuonune onmjyma 6ume cy mecra rae ce
IPEIas3yo MyT Off Majie JO3€ KOja MpysXa Y>KHUTAK [0
norpebe 1 3aBUCHOCTHU U Ha KPajy CMPTH.

55 Ibid.

56 —

diaphragm can cause suffocation with undisturbed
consciousness.

The first symptoms of poisoning are salivation,
difficult movement coordination, slow heart rate and
breathing problems, hearing impairment and fever.
In case of poisoning, vomiting should be induced as
soon as possible and medical help should be sought
immediately. Artificial ventilation may prevent fatal
outcome.

The most famous convict executed by hemlock in
Athens was Socrates.

Autumn Crocus— Colchicum autumnale L.

(Colchicaceae)

Extremely poisonous plant. All parts contain al-
kaloids, the most important of which is colchicine.
For pharmaceutical purposes, it is extracted from the
seed. It acts as a non-selective cytostatic agent. Itis ap-
plied in treatment of gout and its derivate colchamine
in the treatment of the initial stages of skin cancer.

In the description of Serbian folk customs related
to plants, Cajkanovi¢ provides us with the records of
the inhabitants of Nis:

“[...] fairies come from autumn crocus because ev-
ery morning it is covered with fog. That is why boys
would never step on these plants, while old women
do the opposite, in secrecy, at early dawn. But when
the boys see these misdeeds, old women, beware

[

Opium

The first written records of opium appear in Sum-
er language, in the oldest text dating back to around
3,400 BC. At the time, it was called “the plant of
happiness”. Sumerians transferred their knowledge
to Assyrians, Assyrians to Babylonians and they to
Egyptians. That’s how it found its way to the fa-
mous Ebers Papyrus (1600 BC), together with other
important mngcinal plants. Egyptian city of Thebe
became famous for cultivation ofp opium poppy. The
skill of cultivating poppy was transferred across the
Mediterranean by Phoenicians and Minoans and it
spread to Greece, Cartagena and across the Europe.
On the other side, Araéians brought poppy to In-
dia, from where it reached China as an aplgrodisiac.
For almost one thousand years, it was used solely as
a medication in China, until they began to smoke in
the 17 century. Opium dens were places in which
people crossed the path from a small dose used for

55 1bid.




HHje MO3HATO Kajd j€ Ta4HO YBEJEHO MACOBHO
yarajame Kyarype onojHor maka y CesepHoj Maxe-
mouuju. Cmarpa ce pga cy Typum pomenu ceme
u3 mpoBuHIMje AQjoH>, 1O KOjoj M INABHM Tpaj
npoBUHIHje Hocu uMe — AdjoHKapaxucapa,” re ce
ONMjyMCKH MaK HaBeJMKO rajuo. Hajseposarauje je
Ky/ATypa npBo yBezieHa y okonuau Il Tuma u to y npsoj
nonosunu 19. Bexa (oxo 1835). Typcke Bmactu cy
TIOMarase ia ce KyJITypa OIOjHOT MaKa y MaKCILOHI/IjI/I
IITO BHUIIE pamupu. JaK cy JOBEM U HO/OIIPUBPETHE
uHCcTpyKTOpe u3 Mane Asuje. Jlenumu cy mrammnana
YIOYTCTBA O Tajemy Maka nponampajyhn na je oH
pCHTaGI/IJIHI/IjI/I Ol )KUTAPHLIA. Kapa j€ CTAHOBHMIUTBO
y MaKC,uOHI/IjI/I BUJIEJIO TPTOBAYKY BPEAHOCT ONMjyMa,
yarajame ce HAIJIO NPONMMPUIO U HA JOJTUHY CPef-
mer Bappapa um mpuroka Ilpne, bperammmme u
[Tyume. Bapomxo Tprosayxko CTaHOBHHIITBO, KOje
je MMaJo 3eMJbe y OKOJNMHM BAPOIIU, YIYCTHUIIO CE
y rajeme npenosHajyhu moryhsocr Benuxe sapage.
HemTo xacHuje nNpuK/mbyduno MM ce M CEOCKO
CTaHOBHUIITBO.’®

MsBo3 ce BpmmO y caHAyIMMa KOjU Cy HOCHJIU
75 kg. TIpexo Conyna je nmao y Jlongon u apyre
IOTpOIIaYKe IeHTpe. 3a Bpeme Ilypaka, Maxe-
TOHCKH OTIHjyM 6uo j€ TIO3HAT TOJ, HA3UBOM ,,CO-
ayacku onujym”. Cpefmba IPOUSBOAKA OMHMjyMa Y
Maxeponuju y mepuogy 1900-1912. usnocuna je
OKO 95 TOHa ropMuIke. Y mepuopy partosa, 1913—
1919, npoussogma je mama Ha 60 TOHA, 2 HAKOH paTa
TOCTUIJIA je BPEAHOCT Off, 76 TOHA TOfHIIELE.

[Turame ommjyma pasMaTpaHo je Ha CACTaHKY
Murepnapnamenrapue yuuje 1926. ropune y JKe-
HeBU. Y KOMHCHjH Koja ce 6aBUIA OBUM ITHTAHEM
je xao penmeratr Kpamesune CXC yugecrBoBao zp
Bemusap Jamxosumh. ITo Tom muramy je Bmagjama
BEJIMKA MOJ[BOjEHOCT U Tpe6aJ'IO j€ YTBPOMTH POK 3a

56 Afyon (Typcxu) — onujym (cprickn).

57 Cxopo TpehI/IHa MOpdHjyMa KOjU Ce HPOU3BOAM Y
cery norude u3 ¢pabpuxe ankanouga y Apjony, Haspare
Adjonckn anxanougu. Meby Hajsehuma je Te Bpcre Ha
CBETY, Ca BHCOKHM KaIlalIUTETOM 00pajie ¥ CaBpEMEHUM
nmaboparopujama. CHpOBM ONMjyM NPOJIasy KPO3 JIaHAI]
6I/IOXCMI/IjCI(I/IX npoueca. Y jENMHMIM 32 €KCTPAKLIHUjy ajl-
KaJIOMfla IIPOU3BOAM ce MOpujyM. Y jepuHMIM 33 Jie-
pHBaTe IOJIOBMHA EKCTPAXOBAHOT MOpPQUjyMa ce Ipe-
TBAPa y MOPYUH XUJPOXTIOPH], KOJEHH, KofiemH docdarT,
KOJICHH Cy/1¢aT, KOAEUH XUAPOXIOpuUs, MOpPujyM cyndar
U eTUIIMOPQHH XUAPOXTIOPHUS,.

58 Bnagumup bpyneru. ,Xemujcke cryauje o Kynrypu
Maxa ¥ npoussofsu onujyma y Makegonuju” (Beorpag:
CAH, Ilocebna wusmama, xmura CLXXII. Opememe
HPHUPOJHO-MATEMATUIKHIX HAYKa, Kibura 3, 1951): 1.

pleasure to need and addiction and eventually death.

It is unknown when the mass cultivation of opi-
um pop}gy was introduced in North Macedonia. It
is thought that the Ottomans brought the seed from
the province of Afyon,*® after which the capital of the
province—Afyonkarahisar, is named,*” where opium
poppy was mass cultivated. It is most likely that the
culture was first introduced in the surrounding area
of Stip in the first half of the 19" century (around
1835). Ottoman authorities helped spread the opi-
um poppy culture in Macedonia as much as possible.
They even brought in agricultural instructors from
Asia Minor. They distributed printed manuals on
polppy cultivation, promoting it as being more profit-
able than wheat. When the population of Macedonia
realised the trade value of opium, the cultivation also
spread to the valleys of middle Vardar and its tributar-
ies Crna, Bregalnica and P¢inja. Urban traders who
had some land in the vicinity of the town, ventured
into cultivation of poppy recognising the possibility
of great profit. A little later, they were joined by rural
population as well.**

The export was done in 75-kilogram cases. Via
Thessaloniki, it was sent to London and other con-
sumer centres. During the Ottoman rule, Macedo-
nian opium was known as Thessaloniki opium. Av-
erage opium production in Macedonia from 1900 to
1912 was around 95 tons per year. During the wars
from 1913 to 1919, it decreased to 60 tons, but after
the war it reached the value of 76 tons per year.

The issue of opium was discussed at the meeting
of Interparliamentary Union in 1926 in Geneva. As
a delegate of the Kingdom of Serbs, Croats and Slo-
venes, Dr Velizar Jankovi¢ participated in the com-
mittee that dealt with this issue. There was a great
division of opinions regarding this issue and they
needed to set the deadline for limitation of poppy

56 Afyon (Turkish) — Opium (Serbian)

57 Almost one third of opium produced in the world
comes from the alkaloid factory in Afyon called Afyon
Alkaloids, which is among the largest of its kind in the
world, with great capacity of processing and modern labo-
ratories. Raw opium goes through a series of biochemical
processes. Morphine is produced in the alkaloid extraction
unit. In the derivate unit, half of the extracted opium is
transformed to morphine hydrochloride, codeine, codeine
phosphate, codeine sulphate, codeine hydrochloride, mor-

phine sulphate and ethylmorphine hydrochloride.

58 Vladimir Bruneti, “Hemijske studije o kulturi maka
i proizvodnji opijuma u Makedoniji” (Beograd: SAN.
Posebna izdanja, knjiga CLXXII. Odeljenje prirod-
no-matemati¢kih nauka, knjiga 3, 1951): 1.
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OrpaHHYaBarbe MMPOU3BOAKE Maka. IlorMmoruyre of
crpane pgeneranuja Ppanrycke m Jamana, Hama u
EHIJIECKA JleJIeralija Cy ycIese y HACTOjamy Jja OBO
IUTamke CKHHY Ca JHEBHOT Pefja M Ja ce He JoHece
HUKAKBa OITyKa.>

Mo mouerxa 1930. roguHe MPOU3BOAKA, PACIOAENa
u u3Bo3 omujyma y Kpamesunu CXC 6mmm cy
cnobopnu. Patudukarmjom YKenescke KoHBeHIHje
(4. 9. 1929) saBepicHa je KOHTpPOJIA Haj IPOMETOM
ONHUjyMa U OCTAIHX OIOJHUX fpora.”’

I pBrUnpONsBOAHUIIOrOHN Y BIACHUIITBY IOPOAHMIIE
Ormanosuh nox HasuBoM Jyrocnosencka $pabprka
ankanouga orBoperu cy 1936. ropune y Cxomumy.
ITerHaecT pajHKMKa y [Ba IOTOHA NPOUSBOAHIO je
350 kg ¢apmarneyTcKux CHMpPOBHHA M3OJOBAHUX U3
cuposor onujyma. KsaanuTeT MakegOHCKOTr OnujyMa
je OO TaKaB 1a je HOCHO Ha3UB ,LPHO 371aT0” . Beh 22.
jyHa 1945. ropuise, OUTyKOM Tajallilkhe BIajie OHPJ,
M3BPIIEHA je HAlMOHANIU3aluja <1)a6p1/n<e KOja Mema
HasuBy Aukanong. 360r crierupuaHOCTH TPOU3BOAA,
¢pabpuka je y mpBUM HOCIEPATHUM FOAMHAMA MMaIa
TPETMaH IPOM3BOJE Off IOoceOHOr 3Haaja 1 Oua
je o MPEKTHOM aIMUHUCTPATUBHO-OIEPATHBHOM

Hapnexnomhy [aBHe ympaBe MeMIMHCKE IIPOH-
ssope (T'YMIIPO) us beorpaga.®!

BOTYNMHCKM TOKCUH — Oof OTPOBA A0
ecTeTuke

Clostridium botulinum je amaepobua croporeHa
baxrepuja y obmuxy mranuha. Komuxo je omacha?
HPOI/I3BO)_II/I HajCMTPOHOCHUjU TIO3HATH buosomKku
TOKCUH KAPAKTEPUCTUYHE HEYPOTOKCHYHOCTH, IIO-
3Hat Kao 6orokc. Fbenn Toxcnum 6okupajy HepBHY
QYHKIUjy M MOTy Ja JOBey A0 PECIUPAaTOpPHE U
munmhHe mapanuse. CMpPTOHOCHA 1032 H3HOCH 1,3—
2,1 HaHOrpama OOTYIMHCKOT TOKCHHA IO KUJIOTPAMY
oppacyior 4oBeka. Kpucran oBor orposa BenuumHe
3pHAa IIeECKa MOXKE J1a y6Hje 9.600 myau, a camo 4 kg

1 MorvIa ia youjy cee sbyzie Ha mnaHetH. I1pema cum
OZALIMMA, TIPECTABbA Hajjade OHOMONIKO OpyIKje Ha
CBETY.

Jenan ox Hajuenthux sppaBcTBeHHX IpobIEMa KOju
ce jaBsba CIeEPUIHO Y JIETHEM IIEPHOJIY je TPOBAKE
XpaHOM, TIOHEKAJ] ¥ €2 CMPTHHM MCXOZOM. 300T so1me
TepMUUKe 00pajie ¥ CyMIbHBOT TOPEK/Ia HAIMHPHHIIA,

59 Irac anomexapcmsa, 6poj 12 (beorpan; aenembap,
1926):433-434.

60 zbid., 2.

61 80 200una Aaxasonda (Cxorme: Anxanowmn, 2016):
28-30.
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production. Supported by French and Japanese del-
egations, our and English delegation managed to re-
move this issue from the agenda so no decision could
be made.”

Until early 1930, the fproduction, distribution and
export of opium were free in the Kingdom of SCS.
Ratification of the Geneva Convention (September
4, 1929) marked the start of control over the trade of
opium and other opioids.®°

The first production facilities owned by Ogn-
janovi¢ family, called Jugoslovenska fabrika alkaloi-
da, were opened in 1936 in Skopje. Fifteen workers
in two faci]i)ities produced 350 kg of pharmaceutical
raw materials isolated from raw opium. The quality
of Macedonian opium was so high that it was called
“black gold”. Already on June 22, 1945, by the deci-
sion of the government of the FNRY, the factory was
nationalised and its name was changed to Alkalozd.
Due to the specific nature of the product, in the first
post-war years, the factory was treated as production
of special importance and it was under the direct
administrational and operative management of the
Main Management of Medical Production (GUM-
PRO) in Belgrade.”!

Botulin — From Poison to Aesthetics

Clostridium botulinum is an anaerobic, spore-form-
ing, rod-shaped bacterium. How dangerous is it? It
produces the most lethal known biological toxin in
the wprld with characteristic neurotoxicity known as
botulinum toxin. Its toxins block the nervous func-
tion and can lead to respiratory and muscle paralysis.
The lethal dose is 1.3-2.1 ng/kg. Crystal of this toxin
the size of a grain of sand can kill 9,600 Eeople, while
only 4 kg would be enough to kill all the people on
the planet. According to all information, it represents
the most powerful biological weapon.

One of the most common health issues occurring
specifically in the summer is food poisoning, some-
times with fatal outcome. Due to poor thermal pro-
cessing and suspicious origin of the food, more than
one billion people seek medical help each year. The
most vulnerable are usually young people, elderly,
pregnant women and persons with weak immune
system.

59 Glas apotekarstva 12 (December 1926): 433-434.
60 Ibid., 2.
61 80 godina Alkaloida (Skoplje: Alkaloid, 2016): 28-30.



CBaKe TOAMHE JIEKapcKy momoh saTpaku Bume Of
mungjapgy mbyad. OOHYHO Cy HajyrpoXKEHHjU BPIIO
MJIAZH JByAH, CTapuje ocobe, TpygHHUIE U ocobe ca
0C126/bE€HUM MYHOJIOIIKMM CHCTEMOM.

PacripoctpameHa je y semspMmTy, Ha OnbKama,
a TIOBPEMEHO Ce HAJNA3M U y M3METY >KMBOTHHA U
myau. 360r BeTUKE 3aCTYIUBEHOCTH OBe baktepuje y
IpUpoAM, Yecte Cy KoHTamuHanuje Boha u mospha
meHuM criopama. OHe cy BeoMa OTIIOpHE U MOTY Ja
HPEeXXUBE YK HEKOJIMKO YacOBA HA TEMIIEPATYPH Of
100°C. TokcuH ce cTBapa y TOKy Pa3MHOYKABAHbad
baxTepuja, a 3aTHM Ce XPAaHOM YHOCH y OPraHU3aM I7ie
M3a31Ba MHTOKCHKAMjy. CaM TOKCHH Ce YHHINTaBa
TperupameM Temneparypom opn 100°C, myxe op
20 mumyTa. Jecto ce OBaj TOKCMH MOXe Hahu y
KOH3EPBUPAHOM MAaxyHACTOM IOBphy, manpwuim,
Mac/IMHAMa, KyKypysy, IJbUBaMa, AUM/BCHOj pubw,
CBEXOj pubH KOja ce 4yBa y BAKYMHPAHO] IUTACTHIHO]
ambanmaxu, y kobacMuama, IIyHKAMA H PasHUM
BpcTama cupeBa. XpaHa y KOjOj Ce HaJlasu TOKCHUH
MOXKe OUTH HEMPOMEHEHA, 4 MOXKE Ce jaBUTH H
OpOMEHA y BUJy HENPHjaTHOT MHUPHCA HIH KOJ,
KoH3epBH, MO)xke pohu o ,Hagysasawa . ¢ Ha
OCHOBY HaBeJeHOT, yBubamo Aa Goryamsam (Texax
0b1uK TpoBara )éPaHOM) HACTaje KOH3YMHPAHBEM
xpase y Kojoj ce C. Botulinum pasmuoxaBana u y
KOjY je M3/Ty4uIa TOKCHH.

ITojaBe GoTynusma Cy perke, ald NPEACTABIbA]yY
XUTHE CTy4ajeBE jaBHOT 3/IPaB/ba KOjU 3aXTEBAjy 6p3y
THjaTHO3y W PEAKUHjy Jia 6u ce U3BOP bosectu u
TUIl TOjaBe HJECHTUPHUKOBAO (IPUPOAZHA, CITydajHA
VT TIOTCHIM]ATTHO HAMEPHA), CIPEYMIIM JJOJATHH
ciydajeBd n epeKTHBHO Omia fata Tepammja Ima-
OMjeHTHMA. YCIEIIHA TEpanuja 3HAYajHO 3aBHMCH
of paHe pawmjarHose M Opsor mpumama 6oTymMH
AHTUTOKCHHA.

VY peaxuuju Ha I/I36I/IjaI-bC Cciy4dajeBa 60TynH3Ma
Koju mory butu on mehynapopror snagaja, Cpercka
snpascreHa opranusanyja (C30) mopprkasa jadame
HALIUOHAJTHOT Haas%pa u Mmehynapopnux crcrema
YIO30paBamwba pagu yopaama IeTeKI1je TOKATHUX CITy-
JajeBa u epuKacHe MehyHapogHe peaxuuije. PeaKu,Hja
C30 ce 3acHuBA HA METOZOIOTUjU POLICHE PH3UKA
¥ KOjy je YK/by4eHO pasMaTpame Ja JIU je I0jaBa IpH-
ponHa, cry4ajHa uaM noteHnujaaHo HamepHa. C30
capabyje ca HALIMOHATTHUM U JIOKAJTHUM BJIACTHMA Pa-
I¥ 3aJp)KaBamka I0jaBe DOJNECTH NPH HEHOM H3BO-
Py, IITO YK/bydyje JOCTABY U afMHHHCTPALHU]y 60Ty-
JIMHCKOT aHTUTOKCHHA.%

62 ML.H. Solomon and T. Jr. Lilly, “Clostridium botuli-
num”, Bacteriological Analytical Manual 17 (2001).

63 ibid.

It is wide-spread in soil, on plants, and occasionally
it can be found in human and animal faeces. Due to
the great presence of this bacterium in nature, con-
tamination of fruit and vegetables with its spores is
common. They are very resilient and survive up to
several hours at the temperature of 100°C. The toxin
is generated during the reproduction of the bacteria
and then it is ingested with food, causing intoxica-
tion. The toxin itself is destroyed by being exposed
to temperature of 100°C, for more than 20 minutes.
This toxin can often be found in canned pulses, pa-
prika, olives, corn, mushrooms, smoked fish, fresh
fish stored in vacuumed plastic packaging, in sausag-
es, hams and various kinds of cheeses. The food that
contains the toxin may remain unchanged or there
can be changes in the form of unpleasant smell or in
case of cans, they can be “blown up”.®* Based on the
aforementioned, we see that botulism (severe form
of food poisoning) is the result of consummation of
food in which C. Botulinum reproduced and excreted
its toxin.

Occurrence of botulism is rare, but it represents
a public health emergency that requires quick diag-
nosis and reaction in order to identify the source of
the disease and the type of occurrence (natural, acci-
dental or potentially intentional), prevent additional
cases and efficiently administer the treatment to pa-
tients. Successful treatment depends on early diagno-
sis and quick administration of botulin antidote.

In reaction to occurrence of botulism cases that
can be of international importance, World Health
Organisation (WHO) supports strengthening of na-
tional supervision and international warning systems
in order to speed up detection of local cases and pro-
vide efficient international reaction. WHO’s reaction
is based on the methodology of risk assessment which
includes determining if the occurrence was natural,
accidental or potentially intentional. WHO also co-
operates with national and local authorities to con-
tain the occurrence of the disease at the source, which
includes delivery and administration of botulin anti-
dote.®?

Therapeutic Effects of Botulin Toxin®

There are diseases in which application od botulin
is a part of the common therapy and treatment pro-

62 M. H. Solomon and T. Jr. Lilly, “Clostridium botuli-
num”, Bacteriological Analytical Manual 17 (2001).

63 ibid.
64 Dr Dina Kleverni¢ Paviéevi¢, ophthalmology specialist.
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https://www.fda.gov/food/laboratory-methods-food/bacteriological-analytical-manual-bam
https://www.fda.gov/food/laboratory-methods-food/bacteriological-analytical-manual-bam

Tepanujcku edekTn 60TYIMHCKOT TOKCUHO®

HOCToje oborpema Koj KOjUX j€ IpHUMEHA 60Ty—
JIMHCKOT TOKCHHA [e0 yoOWdajeHe Tepamuje U mpo-
TOKOJIA Jledewa. 1aKo ce, Ha IpUMep, KOPUCTH Ce
KOJI ecenyujarroe baepapocnasma (HEBOBHO rpuckme
Kkaraka). To je obomeme Koje onemoryhasa manujenTy
Ja 04U APXKU OTBOPEHUM CBOjOM BO/BOM. Ipuerse
Kallaka MOKe Jjd Tpaje Off CBera HEKOJUKO CEKyHAH
[0 HEKOJIMKO MUHYTA ¥ [IOHAB/bA C& KOHTHHYHPAHO
TOKOM YHMTaBOT JaHa, pemerehu Tako Hopmanas
xuBotr u pag. Ose Terobe cy najuemhe mpahene u
IIOZPXTABAKBEM MYCKYJIATyPE CPEHEeEr Aesa JULA U
Taja ce mocraBba pgujarHosa Mejposoe cundpoma.
Jleuewe ce CacToju Of arIMKaLuje 60TyJIHHCKor TO-
KcuHa y oppehene mumuhe nuna. Kopucru cejom ny
TEPAIIU]U HAKOH MONOAH02 YOAPa, XPOHUUHE MUpere,
xunepxudpose (7 n(pe;comepﬂo 3Hojerve) u ypunapue un-
Konmunenyuje (HEBOBHO MPaKIbeme OermmKe, OfHO-
CHO HEBOJbHO MOKPEEbhE).

[MouMeHO 6OTYTUHCKOT TOKCUMHA Y
eCTeTCKO] MeamUMHM®®

Jenna op Hajuemhe nprMenUBaHUX MHTEPBEHIIU]A
y obmacTy ecTeTcke MEJHIMHE je arumMKanuja 60Ty-
JIMHCKOT TOKcHHA. Iheros edexar npuspemeno ob6y-
CTaB/ba MPeHOC MHPOPMAIIHja Ca HEPBHOT 3aBPIIETKA
Ha MUIIED ¥ TAKO CIIPeYaBa IIPEKOMEPHO TPUCHE MH-
ummha, mro goBomu 70 yOraKaBarma MM IOTIYHOT
yK/Iamama 6opa Koje HacTajy MuMuKoM. IIpummxom
TperMmaHa, yekabyjy ce skesbe MaIujeHTa ca peaHiIM
moryhuocTrma npumersene Tepanuje. [1penusny fo-
3y Ipermapata Kao ¥ MecTta amukanuje ogpebyje uc-
KJbyYHBO JIEKAP HAKOH KJIMHUYKOT TIPErsieia ¥ Mpu-
narohasa ux CBAKOM IAL[MjeHTY.

ITomrancke mapxe (13 mpuBaTHe 36UpKe mopopuLe
Tyuakos u JoBana Anutepa), 3ajepHuma
jyrocnoserckux ITTT, beorpaz

Postage stamps (from the private collection

of the Tucakov and Jovan Ashler families),
Association of Yugoslav PTT’s, Belgrade

64 Ip Jduna Knesepuuh ITasuhesuh, cmew. odrammo-
JorHje.

65 p Jduna Kneepuuh ITasuhesuh, crew. odrammo-
Joruje
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tocol. It is used in essential blepharospasm (involun-
tary spasm of eyelid muscles). This cﬁsease revents
the patient from keeping the eyes open by IEds own
will. Eyelid muscle spasm can last from a couple of
seconds to several minutes and it repeats continuous-
ly throughout the day, disrupting patient’s normal
life and work. These problems are usually accompa-
nied by tremor of the muscles in the central part of
the face, which is the basis for diagnosing the Meige
syndrome. Treatment involves application of botulin
toxin to certain facial muscles. It is also used in the
treatment of stroke, chronic migraine, hyperhidrosis
(excessive sweating) and urinary incontinence (invol-
unta)ry emptying of bladder, i.e., involuntary urina-
tion).

Application of Botulin in Aesthetic
Medicine®

One of the most common interventions in the field
of aesthetic medicine is the application of botuli-
num toxin. The effects of botulin temporarily sto
the transmission of information from the nerve end-
ing to the muscle, thus preventing excessive muscle
spasm, which leads to reduction or complete removal
of wrinkles cause by facial expressions. L}he patient’s
wishes are harmonised with the real capabilities of the
applied therapy. The precise dose of the preparation
as well as the location of application is exclusively de-
termined by the physician after a clinical examination
and they are adjusted to each patient.

Tatyna, Datura stramonium, 25. maj 1959.

Devil’s snare, Datura stramoninm, May 25, 1959.
Omnujymcku max, Papaver sommfemm, 25. maj 1959.
Opium Poppy, Papaver somniferum, May 25, 1959.
Benebume, Atropa belladonna, 25. maj 1957.
Belladonna, Atropa belladonna, May 25, 1957
‘Dypbhesax, Convallaria majalis, 25. maj 1963.

Lily of the Valley, Convallaria majalis, May 25, 1963.
bynuxa, Hyoscyamus niger, 25. maj 1963.

Henbane, Hyoscyamus niger, May 25, 1963.

65 Dr Dina Kleverni¢ Paviéevi¢, ophthalmology specialist.



OTpoBHe Xusotuwe Cpéujest

OrpoBHe >KHBOTUIE Cy BpiO Op30 Hamule CBOje
MECTO U y HAyIIM ¥ MEAULMHCKIM HCTPOKHUBABUMA.
Taxo ce, Ha mpumep, 1966. roguse ys momoh orposHe
KOMITOHEHTe — HeypoTokcuHa (o-bungarotoksin)
Koju ce pobuja u3 oTpoBa KHMHeCKe 3Muje Bun-
garus multicinctus, BOMIO HO K/byYHHUX TIOflaTaKa 3a
PasyMeBame €THONATOreHe3e AyTOMMYHHX OomecTu
nonyt mumuhue gucrpoduje u Mumuhse crabocru.
3axBamyjyhn  exBapjopckoj sxabu pomuo ce 1o
IIPOHAJIACKA jAKOT AIKATOU/AA enubaTuauHa, momohy
KOTa Ce MOXKE MPOU3BECTH jaK AHAIIETHK IIOMYT
Mopdujyma.

Y opnocy Ha ocrane xontuHenTte Espoma je cupo-
MaIllHA OTPOBHHM BPCTAMa, IITO MOXE OMTH ITO-
CIeMIA PaHe U TycTe KOJOHHU3ALMje, MU IIPOCTO
Apyraddje CTpaTervje ONCTAHKA >XMBOTHICKUX Bp-
CTa KOje HHCYy MOpaje Jja PasBHjy OTPOBHH amapaT
y maby oncranka. OcuM 3MHja OTPOBHMIA U He-
KOJIMIMHE YTAHKOHOXKAIA, HE IIOCTOje BPCTE Koje
61 036M/bHUjE HAPYIIMIIE JBYACKO 3[JPaBIbE CBOJUM
oTpoBoM. MHoro Beha mpeTma 1o sppasbe JbygH
Off OTPOBA jeCy CeKYHJJAPHE PeaKijyje OpraHua3Ma Ha
oBe OMOMOJIEKyIE KOje JIAKO MOTY KYJIMHUHHPATH Y
BU/Ty aHAPUIAKTUYKOT MOKA MJIM IYLIEHa YCIIes, jaKe
aJIeprujcKe peaxiyje.

Y HamuMm KpajeBMMa OTPOBHE SKHBOTHUIE c6y cey
[JIABHOM KOPUCTHJIE Y PASHUM PUTYaTHHM 0Opeau-
Ma, Kao U 'y KOMGHHaquH Ca MOJUTBAMA jep HEMAjy
JIOBOJBHO jaKe 02)036 MM MeTabOMIIKe MPOAyKTe
1a 6u uManu o3 WbHUJUX YTUIAja Ha QUIHONOTH]Y
4OBEKa.

Y Cpbuju u pernony Hema mocebHO OTPOBHHX
IPEJCTABHUKA MpeXOKpuiana. Ibuxos orpos y
Behuun cnygajeBa usasuBa 6oi, cBpabexx M OTOK,
4 CMPT CaMO y H3y3€THO PETKUM CHTyal[Hjama, y
cay4qajy na noge 7O jaKe aJepPrUjcKe peaKIuje. v
MPEXOKPHIIIIE CE y6pajajy: NopofiuNa mYena U
bymbapa (mpexo 5.700 Bpcra), mopopmua oca u
crpmubera (ckopo 5.000 BpcTa) U mopopMua Mpasa
(mpexo 8.000 Bpcra).

Hayun cy orpomHa rpyma ca npeko 30.000 omnu-
cauux Bpcra. bysyhu ma cy mayum 6es usyserxa
MeCOjefi U TPEJaTOpu KOjU Ce XpaHe JPYyruMm
)KUBOTHH-AMA, HEPETKO UM je Off BUTAIHOT 3HAYaja
Ja MMajy jaKe TOKCHHE MM jake MaHpubyse 3a 6pso
caBafaBame U ybujame nporusHuka. ¥ Epomu me

66 3a mucame OBOr HOMIaBba KopuitheHW Cy AenoBu
Hayusor paga: Kpucrujan Osapu, ,,OTpoBHE MBOTHIbE
Cpbuje”, y 36opuux Tanxa aunuja (Beorpan: Mysej
HayKe U TexHuKe, 2021).

Poisonous Animals of Serbia

Poisonous animals very quickly found their place
in science and medical research. That is how, for ex-
ample, in 1966, using a poisonous component— neu-
rotoxin a-bungarotoxin, which is obtained from the
venom of Chinese snake Bungarus multicinctus, the
scientists acquired the key information to understand
aetiopathogenesis of autoimmune diseases such as
muscle dystrophy and myasthenia gravis. Thanks to
a species of frogs from Ecuador, the scientists found
a strong alkaloid epibatidine, which can be used to
produce a strong analgetic like morphine.

Compared to other continents, there aren’t so
many poisonous species in Europe, which could be
the consequence of the early amdP dense colonisation
or simply different survival strategies of animal spe-
cies that didn’t have to develop poisonous apparatus
in order to survive. Except for venomous snakes and
a few arthropods, there aren’t any species that could
seriously damage human health with their poison.
A much greater threat to human health than poison
are the secondary reactions of the organism to these
biomolecules that can easily culminate in the form of
anaphylactic shock or suffocation due to strong aller-
gic reactions.

In our region, poisonous animals were mostl
used in various rites, as well as in combination wit
prayers, because they don’t have poisons or metabolic
products that are strong enough to have a more seri-
ous impact on human physiology.

In the region of Serbia, there aren’t especially
poisonous representatives of net-winged insects.
Their venom mostly causes pain, itching, swelling,
while death occurs only in extremely rare situations
as a consequence of a strong allergic reaction. Net-
winged insects include the fo%lowing groups: families
of bees and bumblebees (over 5,700 species), wasp
and hornet families (almost 5,000 species) and ant
family (over 8,000 species).

Spiders comprise an enormous group including
over 30,000 described species. Given that they are
all, without exception, carnivores and predators that
feed on other animals, it is often of vital importance
for them to have strong toxins or strong mandibulae
to quickly overcome and kill their opponents. In Eu-
rope, there are no spider species whose venom could

66 For writing of this chapter, we have used parts of the
scientific artic%e by Kristijan Ovari, Otrovne Zivotinge Srbije
/ Poisonous Animals of Serbia, in Zbornik Tanka linija /
Edited Collection Thin Line (Beograd: Muzej nauke i teh-
nike, 2021).
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II0CTOje BPCTe AyKOBA YUju 61 OTPOB MMA0 ToceOHOT
yTHIIaja Ha YOBEKa, OCHM LipHe yxosuue (Larodectus
tredecimgutatus).

Ixopnuje uune rpymy og oxo 1.500 BpcTa, of Kojux
camo 25 uma 3Havaja y MmogepHoj mepunuan. Mako y
Hapogy MOCTOjH BETUKK CTpax of yboga mxopmuja,
y HAIOj 3€MJBM Cy IIKOPIHje PETKE. YIJTaBHOM HX
Mokemo Hahu Ha mpUMOpjy, pu demy je Euscorpi-
us italicus HAjOIIACHUjU HUXOB IPEJCTABHUK YHUjU
TOKCHH 1323UBa 0OJI, OTOK, jAKO PETKO IIUKOBE UK
YKOYEHOCT, JId YIJABHOM HHje OIMACaH IIO >KUBOT.
IMIxporwje op MeAUOMHCKOT 3HAYAja  YIITABHOM
notudy us nopopuue Buthidae.

Ikomke He cHajajy y OTPOBHUIIE, OHOCHO HEMA]y
BEHOMHH aImapar, aii Mory ga Oyay orposue. Tero
MOJKe J1a CajIp’KU TOKCHH, Te KOH3YMHUPabEM IIKOJbKE
Moxke pgohu 7o Tpoawa. OBe SKHBOTHIE MPOBOJE
JKUBOT y BOJHU, YIJIABHOM 3aPHBEHE y CYICTPaT, U
xpate ce ¢unTpupameM Boge. TokoMm $urpanmje,
y Tely IIKO/BKE ce ca JaKkohoM MOry HaKyIUTH
MeTabOJIMTH, 114 ¥ TOKCHHM OpraHHU3aMa Koje OHa jeie,
K40 U TEIIKU METAJIY UM XEMU)CKA jeAUIEha KOja Cy
OTIAJ, MHJYCTpHje. YKOIHMKO Ce IIKOJBKE CaKyIUbajy
HA ITPJbaBUM MECTUM HJIM HECTPYYHO, TO jeCT He Ipe-
IJIeflajy Ce aJIeKBATHO, HUXOBA KOH3yMAal[Hja MOXKE
U3a3BaTH 030M/bHA TPOBAKHA, KAO LITO je, Ha IPUMED,
bosecT MuHaMAaTa, KOja je decTa y Jamany.

Maxo MOpCKH TIpeCTaBHUIM Mefly3a 3Hajy fa Oyny
BpPJIO OIIACHM, y HAIIUM KPajeBUMa CE jaB/bd CAMO
cnatkoBopHa Mepysa (Craspedacusta sowerbiz). Oa
KMHECKA MHBA3MBHA BPCTA IO CTEIEHY OTPOBHOCTH
HEMa 3Ha4aja 32 YOBEKA.

Pube y saBucHOCTH O IPOAYKATA KOje JIyde, MOTY
1a Oyzy OTpOBHE, 411 HE IIOCE/Y]y OTPOBHU alapar 3a
aKTUBHH YHOC OTPOBA, IIONYT 3MUja MJIM IKOPIHja.
Orpos puba je Tepmonabuias, WTO 3HAYH fa rydu
J€jCTBO Ha IIOBUIIEHUM TEMIIEPATypaMa, Kao U Ja
rybu pejcro ca mpomenom pH BpenHocTH cpepuHe.
Y kpBu oppebenux Bpcra, momyT geryn)e Anguil-
la vulgaris), mypune (Muraena helena) n ppyrux,
IIOCTOjU OTPOB (MXTHOXEMOTOKCHH) KOjH, ¥ CIIy4ajy
[ y CHPOBOM CTamy fiohe y Zopup ca Cry30KOXKOM
YOBEK4, M3a3MBa MydYHUHY, moBpahame, mojagany
CAJTUBALIM]Y U ONIITY CIAOOCT, 4 Y TeKUM CITy4ajeBUMa
MOXKe M3a3BaTH JJUCAjHE CMETHE, NAPAIU3y U CMPT.
Ha mnpocropy pamamme Perybmuxe Cpbuje ne
nocroje pube Koje MMajy TOKCHMHE Koje Ou Morie
M333BaTU TPOBAIbE.

Y Eppomu, ma camMuM THM M KOJ HAC, Hajpa-
CIIPOCTAWEHM]d AT U 33 MEJULIUHY H&]SHQHEZHI/I]&
Bpara skaba jecre cmeba xpacraua (Bufo bufo).
Kpacrage cy remepamno Hasus gobuie mo Ha OKO

62 ———

have a particular impact on humans, except for the
black widow species (Larodectus tredecimgutatus).

Scorpions comprise a group of arouncigl,SOO spe-
cies, only 25 of which are important for medicine. Al-
though there is a great fear of scorpion’s sting among
the people, in Serbia, scorpions are very rare. We
can mostly find them in the seaside areas, first of all,
the species Euscorpius italicus, the most dangerous
among the scorpion representatives in our region,
but even though its toxin causes pain, swelling, very
rarely blisters or stiffness, it is mostly not life-threat-
ening. Medically important scorpions mostly come
from the family Buthidae.

Bivalves are not venomous since they don’t have
venomous apparatus, but they can be poisonous.
Their bodies can contain toxin, so consummation
of these animals may cause poisoning. These an-
imals spend their lives in water, mostly dug in sub-
strate and they feed by filtering water. Given that
they filter water, their bodies can easily accumulate
metabolites and toxins of the organism that the
eat, as well as heavy metals or chemical cornpoun(fs,
as industrial waste. If the clams are collected in dirty
sites or unprofessionally, i.e., they are not adequately
controlled, their consummation may cause serious
poisoning, such as, for example, a disease called Mi-
namata, which is quite common in Japan.

Regarding medusae, although marine representa-
tives are very dangerous, in our region, we only find
freshwater medusae, Craspedacusta sowerbii. Accord-
ing to its level of toxicity, this Chinese invasive species
poses no threat to humans.

Depending on the products excreted by fish, they
can be poisonous, but they do not have a poisonous
apparatus to actively inject venom like snakes or scor-
pions. Fish poison is thermolabile, meaning it loses
its effect in higher temperatures and when the pH
value of the environment changes. In the bloocF of
certain species such as eel (Anguilla vulgaris), Med-
iterranean moray (Muraena helena) and others,
there is a poison ei,chthyohemotoxin) which, in case it
comes to mucosa in its raw condition, causes vomit-
ing, increased salivation and general weakness, while
in severe cases, it may cause respiratory distress, paral—
ysis and death. On the territory of today’s Republic
of Serbia, there are no fish that contain toxins that
might cause poisoning.

Among the frogs in Europe, therefore, in Serbia
as well, the most wide-spread, as well as the most
important for medicine, is the common toad (B;Efo
bufo). The toads have generally been known for

their repulsive appearance, body covered with nu-



opbojHoM wmarmesy U Teny HabopaHOM OpojHHM
CUTHHMM »JKjesfaMa Hamuk OyOymuiama wam Kpa-
crama. Op cBux >xiesga Cy Haj3HaYajHUjE 3ayIIHE
xiespe Koje cy m Hajpehe. Ome nyde Gemmuacty
CIJIy3aBy TEYHOCT KOja y cebu uma 6pojre brromomku
akTuBHEe Matepuje. IlpomykTn muXOBUX JKiT€sga Cy
3HAYAJHU 32 MEIUIMHY jep Cy CAMYHU afiPEHATUHY
¥ HOpajipeHanuHy. 1y cy jour u MHAOIATMKIAMUHY,
nonyr O-merun 6yporenmHuHa, Koju je jax xany-
uuHoreH, OypoTeHnana (koju yTHde Ha KpPBHH
IPUTHCAK), WIM CTEPOMmU momyT OydoToxcuma
(mo cTpykTypm muam Ha cpyaHe rimkosupe). Bpoj-
HY CTApH HApO#U Cy YBHZEJM HEBEPOBATHE CIIO-
COOHOCTH KOje MMa CIIy3 OBMX )XUBOTH, T€ Cy Ce
OHe KopHCTHIIE y HapopHOj Meguiman. Kopumhene
cy u Kao adppopumsujam (ako ce He yHOCe ca ma-
XKIOM MMajy JIETAJTHO JEjCTBO, IITO IMOKA3yje yIIo-
Tpeba y oOpegHMM puUTyanrMMa Kaja HM3a3HBajy
xanyuHHaque). v MOJIEPHOj MEJULIMHU CE KOPHUCTE
jep TPORYKYjy IpUPOHE 6aKTCpI/IOCTaTI/IKC U JpyTe
OMOJIOMIKY aKTHUBHE MaTepuje Koje, aKo ce Ipepajie
VUIM BEIITAYKM CHHTETHINY, YMHE BPJIO e(eKTHBHE
KOMITOHEHTE JIEKOBA KOjH YTHYY Ha Paj CPLA, KPBHU
HPHUTHCAK, KAPAHOBACKYIAPHHU CHCTEM H JPYTO.

vy Hapojly je YKOPEWmEH CTPAaX Off 3MHja U 32 CBAKY
ce cMaTpa Ja je OTPOBHA, YNPKOC YHIEHHIM Ja
je om oxo 2.700 ommcamux Bpcra Mame on 20%
OEPOBHO. HajBehH 6poj BPCTa HAcebaBa TPOIICKE
obmactu. Y Eppomm mocroju ceera peser f})CTa
OTPOBHHUIA O KOjUX ce OCKOK (Vipera ammodytes)
cMaTpa 3a HajoTpoBHHMjy Bpcry. KsammraruHM
Y KBAaHTUTATHBHU CAaCTaB OTPOBA MOXKE BpPJIO Ja
BapUpPa, 4 OCHM TOTa >KUBOTHH:A MOXE U J1a KOH-
TPOJIMINE KOJMYMHY OTpoBa Kojy he ma wmsmyum.
3aHumBnBO je a Kop fomahux Bpcra orpoBHMIA
Huje cBaku yjeq oTposaH. Ilo cacraBy orpos smuja
je Bpno pasmudut u cnoxeH. Kop mockoka o nma
HEKOJIMKO KOMITOHEHTH O] KOjUX CBAKa HA CBOj HAYUH
JOIPUHOCH JIETATHOCTH OTpoBa. ITockokoB oTpos
HOJIjeJHAKO CafiPyKU HEYPOTOKCHYHY KOMIIOHEHTY
Koja omoryhasa ogymupame ¥ Hapanusy HEpPBHOT
TKHUBA, K40 ¥ IIPOTEOJUTHIKY KOMIIOHEHTY (eH3HMU
3aBapeme besraHYeBrHa) Koja IpaBy Besuka omrehema
mummhHOr TKHBA. Yjes MOCKOKA je HajormacHuju 360r
XEMOJIUTHYKE KOMIIOHEHTE OTPOBA, KOja pa3apa KPBHA
?Hua ¥ 3UJI0BE KPBHX Cy0Ba, yHUIITaBajyhu jeTpy 1
yOpere U, yKOIHKO Ce yjei He TpeTupa, BpIo bpso
u3a3uBa, 6071, KOHTpaKLyje, oTeKHyhe, Temmeparypy,
KOJIAIIC, 4 Y HEKUM CJTy4ajeBUMa 9aK ¥ CMPT.

YV MopmepHOj MegunuHE U PAPMALMH 3MUjCKH
OTPOB je Off BEJMKOTr 3HAYaja, U TO HE CaMO 3a
IPOM3BOY CEepyMa HPOTUB 3MHJCKOT yjena, Beh

merous small glands that resemble pimples or scabs.
The most important glands are the parotoid glands,
which are also the largest, and secrete whitish slimy
liquid which contains numerous biologically active
materials. They are important for medicine since they
are similar to adrenaline and noradrenaline (influence
the nervous system, hearth function, etc.), and there
are also indolealkylamines, such as O-methylbufo-
tenine, which is a strong hallucinogen, bufotenidine
(vasoconstriction—it impacts the blood pressure)
or steroids such as bufotoxin (similar in structure to
cardiac glycosides). Numerous ancient peoples came
to realise the incredible properties of the secretions
of these animals, so they were used in folk medicine.
They were also used as aphrodisiacs (which, if not
taken carefully, could have lethal effects, which is in-
dicated by their use in rites, when they induce hallu-
cinations{. Today, they are used in modern medicine
because they produce natural bacteriostats and other
biologically active materials which, if processed or ar-
tificially synthetised, make very efficient components
of medications that impact heart function, blood
pressure, cardiovascular system, etc.

The fear of snakes is ingrained in people, despite
the fact that out of around 2,700 described species,
less than 20% are poisonous. The majority of species
inhabit tropical areas. There are only 9 species of ven-
omous snaies in Europe with horned viper (Vipera
ammodytes) being considered as the most venom-
ous. Qualitative and quantitative content of venom
may greatly vary and the animal can also control the
amount ofy venom that it ejects. It is interesting that
in local venomous snakes not every bite is poisonous.
The composition of snake venom can be very diverse
and complex. In horned vipers, it has several compo-
nents with each of them contributing to the lethality
of the venom. The horned viper’s venom contains
both a neurotoxic component which enables necrosis
and paralysis of the nervous tissue and a proteolytic
component (protein digestion enzymes), which caus-
es a large damage to muscle tissue. The horned viper’s
bite is also the deadliest because of the haemolytic
component of the venom, which destroys blood cells
and walls, thus destroying the liver and kidneys, so
unless the bite is treated very quickly, it causes pain,
contractions, swelling, fever, collapse and even death.

In modern medicine and pharmacy, snake venom
is extremely imﬁortant, not just for production of
serum against the snake bite, but also because each
component has numerous different therapeutical
properties. For example, viperine is a protein that
impacts the interferon production (signal protein for
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CBAKA KOMITOHEHTAd MM MHOTO PasJIHYMTUX JIEKO-
BUTHX CBOjCTaBa. 1aKo, HA IpUMEp, NPOTEHH BH-
IIEPUH MMA YTHIja HA [POM3BOAY MHTEpdEpOHa
(curHanmHM mporewHm 3a opbpaHy oOf BHpyca) H
MHJUPEKTHO je Off BEJIMKOT 3HAYaja 34 II0jauarbe
VMyHUTETA ¥ OfOpaHu of BUPYCHMX MH(eKuuja. Y
HEKMM CJIy4ajeBUMa yTHdYe HA Paj MHTOXOHJPHjL
KOje Cy HaIlafHyTe JbY/ICKMM LIUTOMETraIOBUPYCOM, 4
OCHIM TOTa ¥IMa ¥ OTPOMaH 3Ha4aj 32 yHyTaphenjcky
KOMYHUKALIH)y.
CaBpeMeHa dapmanmja mpemnosHaje mojeAMHavHa
XEMMUjCKA jeJMbCHa M30JI0BAHA M3 JJCPUBATA HOME-
HYTHX >KHBOTHIbA KOje BPJIO YECTO y HAPOAY IIpe-
II03HAjeMO K0 TOKHCYHe Wik oTpoHe. OTPOB OBHX
YKUBOTHHA je BPJIO CJIOXKEH U CACTABIBEH O] BEJIMKOT
Opoja croxeHuX jepumbea Koja y MehycobHoj nnTep-
AKLUMjM HAIajajy pasHe JeIOBE OPraHM3Ma M H3a-
3UBajy KOJAIC, A U CMPT. MebyTHM, HOjeIUHAYHO
M30JI0BAHM U AIUTMIMPAHH Y jaKO IPELJU3HUM KOJIH-
arHama, Ha oppehennm Mecruma u oppehenum
MHTEPBAINMA, U T€ KaKO MOTY J1a M3a30BY JIEKOBUTH

Yy4HHaK.

f fgreat

protection against viruses) and indirectly, itis o
importance for boosting immunity in the detence
against viral infections. In certain cases, it impacts the
work of mitochondria attacked by the human cyto-
megalovirus, and apart from that, it is also immensely
important for intracellular communication.

Modern pharmaceutics recognises individual che-
mical compounds isolated from the derivates of these
animals, which people often recognises as toxic or
poisonous. Poison of these animals is CFarticularly in-
teresting because it is very complex and it consists of a

large number of compounds which in mutual inter-
action attack various parts of the body and cause col-
lapse and often death as well. However, individually
isolated and applied in surgically precise amounts, in
certain places and at certain intervals, they can have a

medicinal effect.

MowTaHcke Mapke, 3ajegHuua jyrocnoeeHckux MTT, Beorpap

Tpse cpricke nomrancke Mapke nojasuiie cy ce 1866. rogune. Ha mima cy obasesto 6umu opurramMnanm
€NIEMEHTH — HA3MB M3pama (MMe JIMYHOCTH, O0jexTa, MaHM(ecTalyje, JATUHCKM HA3MB OMIbKE MM
YKUBOTUIbE), HA3HUB ,,[TomTa”, MMe FprkaBe, HOMUHATIHA BPEAHOCT, TOAMHA M3famka U uMe ayropa. JJomaha

M3[aka PEJOBHUX U IPUTOJHUX IIOMTAHCKUX MAPAKa, U3JATUX y leprony o 1866. roguHe 10 gaHac, Kao
Y WJIEjHA HALIPTH 3 TOIITAHCKE MAPKE HAIMX 3HAYajHUJUX TMKOBHUX YMETHHKA, 1yBajy Ce y (l)OH,I[y IITT

Mys3eja.
Postage Stamps, Association of Yugoslav PTT's, Belgrade
The first Serbian postage stamps appeared in 1866. The compulsory elements printed on them included

the name of the publication (name of the person, object, manifestation, Latin name of the plant or ani-
mal), the name “Post”, the name of the country, nominal value, year of the publication and the name of
the author. Domestic editions of regular and commemorative postage stamps, issued in the period from

1866 until today, as well as conceptual designs for postage stamps made by our important artists, are kept

200 5

at the fund of the PTT Museum.

&

L pua maesta apsapuua, Xylocopa violacea L.,
19

3anagHa MegoHoCHa yena, Apis mellifica L., 1978.
European honey bee , Apzs mellifica L., 1978.

3emuu 6ymbap, Bombus terrestris L., 1978.
Large Earth bumblebee, Bombus terrestris L., 1978.

ITuena pagunuua, Halictus scabiosae Rossi, 1978.
Great banded furrow-bee, Halictus scabiosae Rossi, 1978.

ITpusarna xonexyja Josana Amutepa / Private collection of Jovan Asler

78.
Violet carpenter bee, Xylocopa violacea L.,

1978.
Mlapxa, Vipera berus, 1962.
European viper, Vipera berus, 1962.




Mpupoawauku mysej y Beorpapy
Natural History Museum in Belgrade

Extomoromka KyTuja u3
3bupxe Omurra 36upKa
Insecta 6p. “Insecta 44 IzI”
Hymenoptera: Vespidae n
Apidae

Entomological box

from the collection
Insecta General Collection — Ixopnuja, Chersone-

no. “Insecta 44 Iz1” sometrus fulvipes (C. L.
Hymenoptera: Vespidae Koch, 1837), Mus. 6p. 194
and Apidae Scorpion, Chersone-

sometrus fulvipes (C. L.
Koch, 1837), Inv. No. 194

Skarpina, Sco;gﬂemz scrofa, Vue. 6p. 165 ersoposybxa, Sphoeroides
Red scorpionfish, Scorpaena scrofa, Inv. No. 165 cutaneous, Vlus. bp. 289 5
Blunthead pufter, Sphoeroides -y

cutaneous, Inv. No. 289 Mepureparicia kanuma,

Pecten jacobaens

Mediterranean scallop,
o Pecten jacobaeus
EBporcxka ocrpura,
Ostrea edulis Linnacus
European flat oyster,
Ostrea edulis Linnaeus

apxa - Vipera berus, Komn. 6p. 351
European viper - Vipera berus, Col. No. 351

O6uuna kpacraya - Bufo bufo, Vus. 6p. 2
Common toad - Bufo bufo, Inv. No. 2

Iocxok - Vipera ammodytes, Vus. 6p. 28
Nose-horned Viper - Vipera ammodytes,
Inv. No. 28

Maprasu - Vipera ursini, Vns. 6p. 146
Meadow viper - Vipera ursiniz, Inv. No. 146
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CaespeMeHa ynoTpeéa otposa
dapmauumja y cnyxéu sna®’

On npsux Aenenuja 19. sexa Hemauxa je gpoxama
CBETCKM MOHOIIOJ HaJl ONHUjaTMMa y papMaleyTcKoj
HHJIyCTPHjH. TaKBy MO3ULIM]Y MOAPIKABAJIO j€ U MU-
JIMTAPUCTUYKK HacTpojeHo Hemauko napcrso, Bupe-
hu y Tome jegHocraBam m epuxacan Meropn 3a eKo-
HOMCKO ja4ame JIPIKaBe. HopmaBajyhe MOCTIEeqUIIE
Benuxor para uHpyKoBase Cy U JOJATHA yIarama y
AHAJITETUKE U CEJJATUBE 32 BETEPAHE MHBAJIUJIC.

Ha mouerky cBoje nomurudxe xapujepe, Xutiep
je KOPHCTHO pajUKaiHy IIaTGOPMY IPOTUB aJUK-
TUBHUX CYIICTAHIM KAKO O IIpeyseo KOHTPOIY Hap
np>xasom. Y mepuopy 1919-1933. rogune, gpxasa
je mocTama eKOHOMCKHU 3aBMCHA Of GpapMaIeyTCKHUX
IPOU3BOJIA, HAPOUIUTO Tafja JIETATHO JOCTYIHUX KO-
KauHa 1 xepouHa. I cim Xurnep je Bpemenom mo-
CTa0 HEBOJBHH 3aBUCHUK Off MCTHX TUX CyIICTAaHIIH,
1107} THI[ajeM CBOT JIMYHOT JieKapa Teopopa Moperna.
Yuras Hapoy je JETHO HEroBy CyAOHMHY, HAPOYHUTO
y norneny meramberamuna (Ilepsurnna®), xoju ce
MAaCOBHO IIPUMEHHBAO HETIOCPERHO IIPE,  HAPOYUTO
ToxoMm JIpyror cBerckor para.

Y tom nepuony, Taunuje 1925. ropune, popmupa
Ce HEMAYKH XeMHjCKO—(papMaIeyTCKU KOHITIOMEPAT
. I. Qapben (I. G. Farben - Interessengemein-
schaft Farﬁenindustrie AG). On je nocrao Hajsehn
KoHrmomepar y EBpomu u Hajseha xemwjcko-¢ap-
MareyTcka Komianuja Ha ceety. CTBOpPEH je criajameM
mrect Hemadkux xomnanuja: BACD (BASF), Bajep
(Bayer), Xexcr (Hoechst), Arda (Agfa), Xemujcka
q)agl;I/IKa Ipumajm-Enexrpon  (Chemische Fabrik
Griesheim-Elektron) u Xemujcka ¢pabpuxa Buure-
pa Tep Mepa (Chemische Fabrik vorm. Weiler Ter
Meer).*® Hayunum M. I Qapbena pamu cy ¢yn-
JAMEHTAJIHH JONMPUHOC CBUM 00JacTHMa XeMuje
dapmaneyrcke unpycTpuje. Mcrpaxupauku THM
ca Oro bajepom (Otto Bayer)®

? Ha Yesry OTKPHO je

67 3a mmcame OBOr MOMIaBba KopumheHW Cy JfesoBH
Hay4HOT 6pa;[a: [TaBne 3emuh, ,Dapmanmja y cuyxbu
sma”, y 36opuux Tanxa aunnja (beorpan: Mysej Hayke u
Texuuke, 2021).

68 Enmynp tep Mep (Edmund ter Meer) 6uo je Hemauxu
XeEMHUYap KOju je OTKPHO Tep Mep Peaxujy u OCHOBAO
KOMITaHHjy 60ja. Crmajamem ca <1>a6p1/11<0M AHUJIMHA
Jymnujyca Bunepa, sacrana je kommanuja Bunep Tep Mep
(Weiler Ter Meer) koja je kacHuje mocTasa 1e0 KOMIaHuUje
bajep. Iberos cur @pury rep Mep (Fritz ter Meer), taxobe
je 6uo XEMUYAp MOBE3AH Ca BajepOM .

69 Otto Bayer, “Das Di-Isocyanat-Polyadditionsverfahren
(Polyurethane)”, Angewandte Chemie. 59, 9 (1947): 257
272.
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Modern use of Poisons
Pharmacy in the Service of Evil¥

Since the early 19" century, Germany has held
global monopoly over opiates in the pharmaceutical
industry. This position was supported by the milita-
ristic German Empire, which saw this as a simple and
efficient method for economic strengthening of the
state. Devastating consequences of the Great war also
induced additional investments in analgesics and sed-
atives for war veterans.

At the start of his political career, Hitler used his
radical platform against the addictive substances in
order to take over the control of the country. In the
period 1919-1933, the country became largelff de-
pendent on pharmaceutical products, especially at
the time, legally available cocaine and heroine. Still,
over time Hitler himself became an unwilling addict
to these same substances, under the influence of his
personal physician Theodor Morell. The entire na-
tion shared his fate, especially in regards to meth-
amphetamine (Pervitin®), which was mass applied
immediately before and, especially, during the World
War II.

During that period, more precisely in 1925, Ger-
man chemical-pharmaceutical conglomerate I. G.
Farben (Interessengemeinschaft Farbenindustrie AG)
was formed. It became the largest conglomerate in
Europe and the largest chemical-pharmaceutical
company in the world. It was created by the merger of
six German companies: BASF, Bayer, Hoechst, Agfa,
Chemische Fabrik Griesheim-Elektron u Chemische
Fabrik vorm. Weiler Ter Meer®. Scientists from I. G.
Farben gave a fundamental contribution to all fields
of chemistry and pharmaceutical industry. A research
team headed by Otto Bayer® discovered polyaddition
for synthesis of polyurethane from poFyisocyanates
and polyols in 1937. Today, polyurethanes are om-

67 For writing of this chapter, we have used parts of the
scientific article by Pavle Zeli¢, “Farmacija u sluzbi zla /
Pharmacy in the Service of Evil” in Zbornik Tanka lini-
ja / Edited Collection Thin Line (Beograd: Muzej nauke
i tehnike, 2021).

68 Edmund ter Meer was a German chemist who discov-
ered the ter Meer reaction and founded a dye company.
By merger with the aniline factory of Julius Weiler, they
created company Weiler-ter Meer, which later became a
part of the Bayer company. His son Fritz ter Meer was also
connected to Bayer.

69 Otto Bayer, “Das Di-Isocyanat-Polyadditionsverfahren

(Polyurethane)”, Angewandte Chemie 59, 9 (1947): 257-
272.


https://en.wikipedia.org/wiki/BASF
https://en.wikipedia.org/wiki/Bayer
https://en.wikipedia.org/wiki/Hoechst_AG
https://en.wikipedia.org/wiki/Agfa-Gevaert
https://en.wikipedia.org/wiki/Weiler-ter-Meer
https://en.wikipedia.org/wiki/Weiler-ter-Meer
https://en.wikipedia.org/wiki/Fritz_ter_Meer
https://en.wikipedia.org/wiki/BASF
https://en.wikipedia.org/wiki/Bayer
https://en.wikipedia.org/wiki/Hoechst_AG
https://en.wikipedia.org/wiki/Agfa-Gevaert
https://en.wikipedia.org/wiki/Weiler-ter-Meer
https://en.wikipedia.org/wiki/Weiler-ter-Meer
https://en.wikipedia.org/wiki/Fritz_ter_Meer

1937. ropuue nomuagunMjy 3a CUHTE3Y MOJIMyPETaHa
O moNMM3OLMjaHaTa U nonuona. Jlanac cy momu-
YPETaHH CBENPUCYTHH Y CABPEMEHOM >XMBOTY. 1pu
HAyYHHMKa OBe KOMIaHuje nocrahe HobenoBim —
Kaps Bour (Carl Bosch),” xemugap u urokermep, u
®pugpux beprujyc (Friedrich Bergius),” xemuuap,
nobuwm cy Hobemosy warpagzy 1931. rogume ,3a
JOIPHHOC IPOHAIACKY U PA3BOJy XEMHJCKHUX METOfA
07;, BUCOKHUM H})I/ITI/ICKOM”. Tepxapn [fomark (Ger-
hard Domagk)™ je 1939. rogune gobuo Hobemosy
Harpagy 32 orkpuhe anTHOaKTEpHjcKHX eperaTa
POHTO3MNA .

Konnepn he ce mosesaru ca JIubepanzom nemau-
KOM HapopHoM maprujom. Hamucru cy ra satum
ONTYXMIM 72 j¢ ,MehYHAPOHA KANMTATUCTHYKA
jeBpejcka xommanmja“. Ha xpajy je mocrao gonarop
Harnpronanconujanuctuyxe HeMadke pajHUUKe mmap-
tuje. Hakon nanmcruuxor mpeysumama Hemauxe
1933. ropuue, mocraje rmaBHU capagHuk Biage. o
1938. rogune OTIYCTH/IM Cy CBE 3arOCTIEHe JeBpeje.
Ha mouerxy JIpyror cperckor para KOPHCTHIM
cy pobOBCKy pajiHy CHary M3 KOHLCHTPAL[MOHKX
noropa. KoHuepH je 610 yK/bydeH U y MEJUIIHCKE
eKCIIEPUMEHTE Ha 3aTBOPCHUIMMA Yy JIOTOPUMA
y Aymsuny u Mayrxayseny.”” ITosHar je 6uo mo
IPOM3BOIE OTPOBHOT Taca yukAora b u cHab-
JiCBakby TACHUX KOMOPa y KOjuMa je ybujeHo Buime
Off MUJIMOH JbyAu TOKOM Xomokaycra. Ilocrahe
»HajO3JIOMIAIICHHj HEMAYKH HHJCTPHU]CKH KOHIIEPH
sa Bpeme Ipeher pajxa”. Haxon /[lpyror cserckor
para, KOHIIEPH Cy 3ay3eJIi CABESHHIM U [OJEIIUIIH Id
Ha KOMIIaHHU]je Off KOjUX je OO cacTaB/beH.

Heo Hupubepmxor mponeca nporus Bopehux
UH[yCTPHjaal[a HAUCTHIKE Hemauxe o6yXBaT1/10 je
u pyxosoguone M. I apbena 1 10 1m0 0CHOBY TIeT
tagaka onTyxHure. Cyhemem je 6umo obyxsaheno 24
ymua. TpuHaecT ONTY)KEHUX je IPOITIAEHO KPUBUM,
ca kasHama op 18 meceru 1o ocam ropuna. Hajrexe
KasHe Cy M3pedeHe OHMMA KOjU Cy OMIM yMelraHu y
capagy ca soropom Aymsuir.”*

70 “Carl Bosch - Biographical”, Nobelprize.org, Nobel Me-
dia AB. ITpeysero 15. 12. 2013.

71 Giles MacDonogh, “After the Reich: The Brutal Histo-
ry of the Allied Occupation”, Public Affairs (2009): 294.
72 Leonard Colebrook, “Gerhard Domagk 1895-1964”.
Biographical Memoirs of Fellows of the Royal Society 10
(1964): 38-50.

73 “Other doctor-perpetrators”, Auschwitz-Birkenau Me-
morial and Museum, Archived from the original on 15
April 2021.

74 “Subsequent Nuremberg Proceedings, Case #6, The IG
Farben Case”, Holocaust Encyclopedia, United States Holo-
caust Memorial Museum. Archived from the original on

nipresent in everyday life. Three scientists from this
company would become Nobel Prize winners. Carl
Bosch,” chemist and engineer, and Friedrich Bergi-
us,”! chemist, were awarded Nobel Prize in 1931, for
“their contributions to the invention and develop-
ment of chemical high-pressure methods”. Gerhard
Domagk” was awarded Nobel Prize in 1939, “for the
discovery of antibiotic effects of Prontosil”.

The concern was tied to Liberal German Nation-
al Party. It was accused by the Nazis to be “an inter-
national capitalist Jewish company”. In the end, it
became a (fonor of the National-socialist German
Workers Party. After the Nazis took over Germany in
1933, it became the government’s main collaborator.
Until 1938, they fired all the Jewish employees. At the
start of the World War II, they used the slave labour
from concentration camps. The company was also
included in the experiments on prisoners in camps in
Auschwitz and Mauthausen.” It was known for the
production of lethal gas Zyklon B, which was sup-
plied to gas chambers in which over one million peo-
ple died during Holocaust. It became “the most no-
torious German industrial concern during the Third
Reich”. After the World War II, the concern was tak-
en over by Allies, who divided it into the companies
that originally formed it.

A part of the Nuremberg trials against the leading
industrials of the Nazi Germany also included the
heads of I. G. Farben, on five counts of indictment.
The trial included 24 persons. Thirteen of them
were found guilty and sentenced to a period from
18 months to eight years in prison. The most severe
sentences were imposed on those who were involved
in cooperation with the Auschwitz concentration
camp.”

70 “Carl Bosch - Biographical”. Nobelprize.org. Nobel Me-
dia AB. Retrieved on December 15, 2013.

71 “After the Reich: The Brutal History of the Allied Oc-
cupation”, Giles MacDonogh. Public Affairs (2009): 294.
72 Leonard Colebrook, “Gerhard Domagk 1895-1964”,
Biographical Memoirs of Fellows of the Royal Society 10
(1964): 38-50.

73 “Other doctor-perpetrators”. Auschwitz-Birkenan Me-
morial and Museum. Archived from the original on 15
April 2021.

74 “Subsequent Nuremberg Proceedings, Case #6, The IG
Farben Case”. Holocaust Encyclopedia. United States Ho-

locaust Memorial Museum. Archived from the original on
14 June 2021.
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OTPOBM 34 MAQCOBHO YHULUTEHE U NeYyere

y UCTOPHjU HAWUJIA3UMO Ha 6pojHe IpUMEpPE Aa Cy
by BPXOBE CTPEJIa yTalaId y HPUPOJHE OTPOBE
6upaka, KUBOTUKA wiu jemesa. Of BemTayKUX
oTpoBa KopumheHH Cy pasHe MEIIaBHHE apCeHa,
)KMBE, CyMIIOpa ¥ OPraHCKMX MaTepujama. Bemuxa
IPOMEHa CE [IECHITA Ca PA3BOjEM XEMHUjCKE MHYCTpHje
kpajem 19. Beka, Kajja ce japba MOTEHIMjaIHA OMa-
CHOCT Of MacoBHe ymorpebe orposa. 36or Tora je
1899. rogune notnucana Xamka KOHBEHIIHja KOjOM
ce 3abpamyje ymorpeba xemujckor opyxja (6ojHux
orposa). OHa je npexpmena Beh 1917. rogune Ha
ceBeposanagy benruje y 6utku xon Mnpa xama ¢
Hemim myctum ToHe OTpOBHOT Traca c-urepura’
Ha (DpaHu,yse. bux 3.000 ce yrymmno, a ocramm
Cy HMMand TIOCHENMIE [0 Kpaja >KUBOTA. To je
MOMEHAT K/ je HayKa [0 IPBH IIyT CTaNa y cryx0y
MaCOBHOT YHMIITEH:a JbyAckux xuBoTa. Qpur Xabep
(Fritz Haber — cunTerncao 6ojue orpose, xmop u
U,HjaHI/m), HEMAYKH XEMHUYAP, YIIAO j€ Y UCTOPHjy
Ka0 IPBU HAYYHHK KOjH je CBOje 3HAkE Y MOTITYHOCTH
nozpenro paTHUM mubeBuMa. Jla cutyanuja Oyse
jomr ropa, Xabep je 1918. rogune gobuo Hobenosy
Harpagy sa xemujy, 3a orkpuhe Ha momy cuHTese
amonujaxa. ITomenyrun Xabep je Taxobe 6uo wran
ynpasHor opbopa Hemaukor KonuepHa BACO
KOjU je HPOM3BOAMO OTPOBHE TACOBE Y BEIHKUM
KOJIMYMHAMA, 4 TIOf] YMjeM oKpuibeM je 1925. Hacrao
. T. Qapben.

7Kenescku nporoxon je ycsojen 1925. ropune.
To je 6uo mokymaj a ce 3:16};321}11/1 yrorpeba 60jHux
orposa. Jlonyna us 1993. nosnara xao Kounsenyuja
0 xemujckom opyxjy Taohe sabpamyje U BUXOBY
IPOM3BOJIEY.

Xabep je orBopuo Ilampopuny KyTHjy ¥ TpKa
JpIKaBa 32 ,KPEATHMBHUM HAyYHHIMMA je modesa. Y
IIpBOM CBETCKOM PaTy XeMHjCKe OTPOBE KOPUCTUIIH
cy u Opannysu u Bpuranuu. Passujenn cy 6ojuu
OTPOBH IIMKABLY H 3aTYII/bUBLIH KOje je UTaIHjaHCKa
BOjCKa KOPUCTHUJIA Y PaTy ca ETHorijM 1936. rogune.
Jamancka Bojcka je y paty mporus Kune (1937-1943)
KOEI/ICTI/IJ‘I& unepur. lepxapy Ipagep (Gerhard
Schrader) memauku xemmuap, Henamepro je 1938.
TOJMHE CHHTETHCAO HEpBHE 0OjHE OTpOBE: CapHH,
TabyH, COMaH M IUKJIOCAPUH, TOKOM HUCTPKHBAA
u passujama uHcekTHIMAa. CBu cy oHu KopuinheHu

14 June 2021.

75 C-umeput je ymacTa, >1<yTo—6pa0H TEYHOCT KOja MMa
mupuc cmumdan beom myxy wmm cendy ((CI-CH,CH,),S
+2H,0).
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Poisons for Mass Destruction and
Treatment

In history, we find countless examples of people
dipping their arrow tips in natural poisons obtained
from plants, animals and corpses. Out of the artifi-
cial poisons, they used various mixtures of arsenic,
mercury, sulphur and or%anic matter. A great change
happened with the development of chemical indus-
try in the late 19" century, when the potential dan-
ger of the mass use of poisons appeared. Therefore,
in 1899, the Hague Convention was enacted, which
banned the use of chemical weapons. It was breached
in 1917, in the north-western Belgium, in the Battle
of Ypres, when Germans released tons of poisonous
gas S-yperite (mustard gas)” on the French. Three
thousand of them suffocated, while the rest suffered
consequences for the rest of their lives. It was the mo-
ment when the science was placed in the service of
mass destruction of human lives. Fritz Haber (syn-
thetised chemical weapons, chlorine and cyanide),
German chemist, is remembered as the first scientist
who placed his knowledge completely in the service
of acﬁieving war goals. To make things worse, in
1918, Haber was awarded Nobel Prize for his discov-
ery in the field of ammonia synthesis. Haber was a
member of the executive board of the German con-
cern BASF, which produced poisonous gases in large
amounts and under auspices of which I. G. Farben
was created in 1925.

Geneva Protocol was signed in 1925. It was an at-
tempt to prohibit the use of chemical and biological
weapons. A supplement from 1933, known as Con-
vention on Chemical Weapons, also prohibits their
production.

Haber opened a Pandoras box and the race of the
countries fl(j)r “creative” scientists had begun. In the
World War I, chemical weapons were also used by the
French and the British. Blister and choking agents
have been developed and they were used by the Ital-
ian Army in the war with Ethiopia in 1936. In the
war against China (1937-1943), Japanese Army used
yperite. Gerhard Schrader, German chemist, acciden-
tally synthesised nerve gases: sarin, tabun, soman and
cyclosarin in 1938, during his research and develop-
ment of insecticides. They were all used in the World
War II. During the war in Vietnam (1964-1973), US
Army used over 90,000 tons of tear gas and herbi-
cides, while tabun and yperite were used in Iran-Iraq
War in 1984. Around 70 different chemical agents

75 S-yperite is an oily, yellow-brown liquid that smells of
garlic or mustard —(CI-CH,CH,),S + 2H 0.



Hpyrom cserckom pary. Toxom para y Bujeraamy were used or stored as chemical weapon during the

(1964-1973) Bojcxka CAJL je ymoTpebuna Bume of 20" century.
90.000 ToHa cysaBana 1 xepbunmaa, a TabyH 1 uIIepUT At the moment, nerve gas VX (C ,H, NO,PS) is
cy xopumhenn u y Mpauxo-upanckom pary 1984. the strongest poison created by man. Tt was developed
roguHe. Oxo 70 pasiIMYMTUX XEMHUjCKHX areHaca je in United Kingdom in the 1950s. Only 10 milligrams
KopHITheHO MK 4yBaHO K20 XEMHUjCKO OPYIKje TOKOM of this substance have a fatal effect on an average man
20. Beka. within 15-20 minutes. Atropine, an alkaloid present
Hepsuu rac VX (C ,H, NO,PS) je TpenyTHO Haj- in certain plants, has approximately the same lethal
jadu OTPOB KOju je WoBeK cTBOpMO. PasBujen je y dose and slightly slower effect. However, in case of
Yjemumenom KpabeBCTBY MOYETKOM IEJIECETHX TO- poisoning with VX, high doses of atropine, some-
muHa 20. Bexa. Cgera 10 MumMrpama oBe CyNCTaHIE times even significantly higher than the lethal ones,
uMa GaTaIHY epeKaT Ha IPOCEIHOT YOBEKA Y POKY Off are administered as antidote.
15 go 20 munyTa. OTIpUIMKE jeffHAKE CMPTHE JI03€ One of the “useful” sides of chemical weapons is
¥ HEIITO CIIOPHjEr JIejCTBA je M ATPOIINH, aJIKATION] the chemotherapy. Paul Ehrlich is considered to be its
npucyTaH y mojeguHnm Oubkama. Mebyrum, y ciy- founder because he first applied chemical means, i.e.,
qajy TpoBama VX-0M, K0 IIPOTHBOTPOB OOMUHO ce poisons, in the treatment of syphilis (Arsphenam-
7Iajy BHCOKE 03¢ aTPOIIMHA, IIOHEKay U 3HaTHO Behe ine). The first modern chemotherapy medication
Off, JICTAJTHUX. applied in treatment of cancer was discovered by ac-
Jenna op ,xopucHnx” crpana 60jHHX OTpOBa je cident. When gas S-yperite exploded on a US ship in
xemuorepanuja. Fberum ocuusadem ce cmarpa ITon 1943, military (fhysician Gilman noticed that there
Epiux xoju je prMEeHMO XeMHUjCKa CPEfCTBA, OFHOCHO isa sisigniﬁcant ecrease of the white blood cell count
oTpoBe, ynedery cudpuimca(Apcdenamun). Orxpuhe in sailors who inhaled this gas. It impelled scientists
IIPBOT MOJEPHOT XEMHOTEPANMjCKOT CPESCTBA Y JIe- to apply this chemical weapon in treatment of leu-
YeHy paKa JIECHIIO Ce CaCBUM CiTydajHo. IIpummiom kaemia, which is characterised by increased leukocyte
€KCIJIO3Uj€ Taca C-UIEPUTA HAa AMEPHIKOM 6p0ny count. S—yperite was too toxic so it was not suitable to
1943. ropune, Bojuu jnexkap Andpen 3ex Iummen be used in treatment. That is how N-yperite was cre-
(Alfred Zack Gilman) je 3amasuo sHaTHO cMamcbe ated and its analogues are still used in chemotherapy,
OeMx KpPBHMX 3pHAIIA y KPBH MOPHapa KOju Cy as cytostatic agents.

yAHCaIU OBaj Trac. To j€ TOACTAaKIO HAydYHHUKE Ja T S —
IPUMEHE OBAj 60jHI/I OTPOB y JIEUEWY JIEYKEMHU]E IHja
je rmaBHa Kapakrtepuctuka noschame Opoja Gemmx
KpBHUX 3pHana. C-unepur je 6uo mpesuie OTPOBaH
1a Hutje 61O IIOrofaH ja ce KOPUCTH y Tepanuju. Tako
Cy HACTM H-UIIEPUT U HETOBU AHAIO3H KOjU Ce M
JaHAC KOPHUCTE Y XeMHOTEPAIIHjH, K40 [IATOCTATULIH.

Penprencka nes F. Reiner €5 Co. Wien, oxo 1930. Mysej
HayKe ¥ TeXHUKe, 301pKa MeIULMHCKE TEXHHUKE, HHB. Op.
T:11.1.393

X-ray tube F. Reiner € Co. Wien, circa 1930. Museum of
Science and Technology, Medical Technology Collection,
Inv. no. T: 11.1.393

| JInynu komruter 3a samruty rpahana ca mackom MII-1,
‘ Jyrocnasuja, 1978. Mysej Hayke u TexHUKe ,

Personal protection kit, including mask MC-1,
“ Yugoslavia, 1978. Museum of Science and Technology

|

| Tajrep-Munepos 6pojas JIP-M1, JHA, oxo 1960, uss. 6p T: 6.323.
‘ Geiger-Miller counter DR-M1, JNA, circa 1960, Inv. br T: 6.323

|




PaguoakTusHocTt’

Ws ucropuje Ham je ocrao 3abenexeH Cy4aj U3
1423. ropune kaza je [ loy Mawn, kuneckn nctpaxusad,
143ry61/10 1.000 uwmanoBa mocaje KOjU Cy YMpIH
Off TIOCTEMIA M3JIOKEHOCTH YPaHHUjyMy TOKOM
VMICKOTIaBama pyze onosa y ITabupy, y Aycrpannju.

[Ipupopgnay pagmoakTuBHOCT je Kpajem 19. Bexa
oTkpuo ¢ppannycku ¢pusngap Aupu bexepen (He-
nri Becquerel). Tpyaehn ce ma ycramosm yspox
pocpopecuennuje Hekux Matepmjana, bexepen je
yOUMO Jia yPaHHjyMOBA CO €MHUTyje 3paueme Koje
MOXe fja pohe Kpos LpHM Ianup ¥ ja jeiyje Ha
dotorpadceky rrody. Mapuja Kupu (Marie Curie) je
oBy mojaBy 1899. rogune HasBana pajmOaKTUBHOCT.
ITjep u Mapuja Kupu cy makon Tora msonmoBamu
TOJIOHMjYM U PajiHjyM. BpeMeHOM Cy OTKPHUBEHHU U
APYTH Pa/IIOAKTHBHU €JIEMEHTH.

Pa;mij je dacrMHupao /byme CBOjUM MUCTEPHO-
sHUM cujameM. [lomro ce mokasao ycmemHuM y
Jledery PaKa IPUIMCHUBAHA Cy My 4y[JOTBOPHA CBOJ-
crBa. JlogaBao ce mpomsBOgMMA 32 CBAKOJHEBHY M
BOjHY ynoTpeby (doxosmaza, xi1eb, Boga, macre 3a 3ybe,
HyZiepy U KPeMe 3a JIUIE, UIPadKe 3a JIEIy, KasaJbKe
Ha CaTOBHMMA, MEPAYH Y BOjHO] MHJyCTPHUjU ABHOHA U
apyro). ToxoM NpoHM3BOAIbE Ka3a/bKU Ca PAIH]yMOM,
croruHe Miagux paguuna y CAJl aHraxoBaHo je Ha
#0bpo mraheHUM CIMKAPCKMM MOCIOBMMA jep Cy
HHXOBE Majle pyKe buie IorofiHe 3a OBaj 3aXTEBaH U
npenusaH nocao. MHore of mux yM3ane cy BpXoBe
YETKUILA KaKO OM mpenmsHO Oojuse Mase Kasasbke
U JOfaBaJie TAYKUIIE. Pa;mijCKa IpamuHa Kojoj cy
CBAKOJHEBHO OHUIE M3JI0XKEHE YMHMIIA je ja UM oficha,
KOCa M KOXa ,01mcTajy”. MHore o Bux cy Ha mociy
HocHJIe Hajborbe Xa/biHe KaKO OM TKaHHMHA ,CHjata’
Kazja 6u mocye mocma miute Ha mtec. Hexe cy 60jy
HaHOCMJIE U Ha 3ybe jep mM je To maBano bmucrase
OCMeXe, 4 PaJUjyM Ce TAKO CAMO TAJI0XKUO Y BUXOBUM
KocTUMa. MHOTe cy pasBuiie pak KOCTHjy, Hajaenthe y
Bununy. Behuna nmomenyTnx mpoussoga npojasaHa
je mo 1942. rogune. Ynorpeba pagujyma Ha CAaTOBHMA
u 6pojanHuHMa IpecTala je JO CeAaMJECcETHX
roguHa 20. Bexa.

76 PaguOaKTHBHOCT je CHOHTAHH HPOIEC y KOjeM ce
aTOMCKO j€sTpo, CMI/ITyjth/I jemHy WM BMIIE YECTHUIIA
WM KBAHATA €IEKTPOMATHETHOT 3padcha, Mpeobpaxasa
y apyro jesrpo. ITpsoburHo Huje 6una mosHara mpupoaa
3payera HEro ce 30MPHO TOBOPUJIO O PAfIUjaLlkjH M4 je OBa
TI0jaBa ,pacraya’ jesrpa HasBaHA PajHOAKTUBHOCT, 4 je3rpa
KOja EMUTY]y YECTHUIIE UK 3PAYere PAIMOAKTUBHA j€3rpa

WJIN, UCITPABHU]E, PATUOAKTHUBHU H30TOIIH.
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Radioactivity™

The history recorded a case from 1423, when Chi-
nese explorer, Zhou Man, lost 1,000 crew members
who died of the consequences of exposure to urani-
um during ore mining in Jabiru, Australia.

Natural radioactivity was discovered in the late 19"
century by French physician Henri Becquerel. Trying
to establish the cause of phosphorescence of certain
materials, Becquerel noticed that uranium salt emits
radiation that can go through black paper and affect
photographic plate. Maria Currie cal?ed this phe-
nomenon radioactivity (1899). After that, Pierre and
Maria Currie isolatec{ polonium and radium. Over
time, other radioactive elements were also discovered.

Radium fascinated people with its mysterious glow.
Since it proved to be successful in cancer treatment, it
has been ascribed miraculous properties. It was added
to everyday and military products (chocolate, bread,
tooth paste, powders and face cremes, children’s toys,
clock hands, measuring devices in military aircraft in-
dustry, etc.). During the manufacture of clock hands
with radium, hundreds of young female workers in
the USA were hired to do well-paid painting jobs
because their small hands were well-suited for this
demanding and precise job. Many of them licked
tips of the paintbrushes to precisely colour the small
hands and add dots. Radium dust to which they
were exposed every day made their clothes, hair and
skin “gl%w”. Many of them wore their best dresses
to work so that the fabric would “glow” afterwards,
when they go dancing. Some even applied the paint
on their teeth because that made their smile shiny.
Many developed bone cancers, most often of the jaw.
The majority of the aforementioned products were
sold until 1942. The use of radium in c?ocks and dials
ceased by the 1970s.

Great misuse of radioactivity began with the pro-
duction of the first nuclear weapon during the World
War IT in the USA, and in invoﬁfed a lot of physicists
and other scientists from Central Europe, with the
help of Great Britain and Canada. Nucﬁ)ear weapon
was used for the first time on August 6, 1945, wﬁen

76 Radioactivity is a spontancous process in which atom-
ic core is trans%rmed into another core, emitting one or
more particles or quants of electromagnetic radiation.
Originally, the nature of radiation was not known and ra-
diation was a collective term, so this phenomenon of nu-
cleus “decay” was called radioactivity, while the nuclei that
emit particles or radiation were called radioactive nuclei or,
more accurately, radioactive isotopes.



Bemuka smoymoTpeba pajroaKTHBHOCTH IMOYesa
j€ TIPOM3BOAKOM TIPBOT HYKJIEAPHOT OPY’Kja TOKOM
Hpyror ceerckor para y CAJl i yksbyunna je BeTMKH
6poj pusuuapa u gpyrux HaydHIKA U3 cpextbe EBpore,
ys momoh Benuke bpuranuje u Kanape. Hyxneapro
Opy>Kje TIpBU MyT je I/ICKOPI/IH.IhCHO 6. aBrycra 1945.
ropune kaga cy CAJI 6anue ypaHHjyMCKy aTOMCKY
6omby”” Ha jamarcku rpag XUpOIMMY, ¥ JPYTH IIyT,
TP JaHa KaCHH]e, Kaja je bagena aTomcka bomba Ha
jamancku rpag Haracaxu. 3sammynm mogamu rpaga
Xupomume us 2004. roguHe Kaxy Aa je yKyImaH 6poj
»KpraBa aromcke 6ombe 610 237.062 myau.

C gpyre crpane, ymorpeba pagHOaKTHBHOCTH
je KOpUCHA y MEAVLIMHY, UHAYCTPHjU W HAYLH. v
METMIMHM, jeflHa Off TEpamuja KaHIEPA j€ IUbAHO
apagerse obosenor Mecta. OBUM ITOCTYIIKOM [0/IA3H
70 pasapama KAHIEPOTeHOT TKUBA. PajioakTuBHOCT
ce KOpPUCTH U 3a jobujame eHepruje (eeKTpHYHE
eHepruje) y HyKjIeapHUM ejekTpaHama.”® Y 2012.
TOIUHU HOTpreHO jemamocToju oxo 400 HyKI€apHUX
peaxropa y 30 semama.”” Hecpehe y nyxmeapuum
eJIeKTpaHAMa JIeCUJIe Cy ce Ha ocTpBy Ipu Musme
(1979), y Yeprobumy (1986) u y Oyxymmu (2011).

Ha nmamern 3emybu anac nmocroju oxo 60 paguo-
AKTUBHUX €JIEMEHATa KOju ce Mory nponahm y se-
MJBH, Ba3[yXy, BOAM, XPaHHU, 4 CAMHM THM H y CBUM
xuBuM 6buhuma. TTo Tome kako cy Hacramu pente ce
Ha OHE KOjH Cy OflyBeK MPKCYTHU Ha 3eMsbH (ypaHu-
jymM-235, ypanujym-238, Topujym-232, pagujym-226,
pazon-222 unu Kannij—40), OHE KOjH HACTajy Kao
TIOCTIE/IUIIA [IETIOBAKA KOCMHMYKMX 3paKa (YIJbeHUK-
-14, Tpunyjym, bepunujym-7), 1 OHe KOju Cy mocie-
IMIA JbyACKE TEXHOJIOTH]E (CTPOHLmij—9O, jom-129,
jon-131, uesujym-137, mnyronujym-239 u Taxko name).

USA threw a uranium atomic bomb” on the Japa-
nese city Hiroshima and the second time, three days
later, wgen an atomic bomb was thrown on the Japa-
nese city of Nagasaki. The official data of the City of
Hiroshima from 2004 state that the total number of
victims of the atomic bomb was 237,062.

On the other hand, use of radioactivity is useful
in medicine, industry and science. In medicine, one
of the treatments for cancer is targeted radiation of
the tumour. This procedure causes destruction of
cancerous tissue. Radioactivity is also used for pro-
duction of energy (electric power) in nuclear power
plants.”® In 2012, it was confirmed that there are over
400 nuclear reactors in 30 countries.”” Accidents in
nuclear power plants hap]pened at the Three Mile
Island (1979), Chernobyl (1986) and Fukushima
(2011).

Today, on planet Earth, there are around 60 radio-
active elements that can be found in soil, air, water,
food, and thereby, in all living organisms as well. Ac-
cording to the manner of their creation, they are cat-
egorised as those that were always present on Earth
(uranium-235, uranium-238, thorium-232, radi-
um-226, radon-222 or potassium-40), those created
as a consequence of the effects of cosmic radiation
(carbon-14, tritium, beryllium-7, etc.) and the ones
that are the consequence of the use of human tech-
nology (strontium-90, iodine-129, iodine-131, caesi-
um-137, plutonium-239, etc.).

_

Cpencrsa 3a JIMYHY 3aIITUTY OF PEHATCHCKOr 3paduca
- OJIOBHA Kellesba U onoBHe pykasuue Picker X-ray Cor-
poration, oxo 1940, Mysej Hayke u TexHumke, 36mpka
MeJHIMHCKE TeXHUKe, uHB. 0p. T:11.1.352; 353; 354.
Personal protective equipment for protection against
X-rays — lead apron nad lead gloves manufactured by Prck-
er X-ray Corporation, around 1940, Museum of Science
and Technology, Medical Technology Collection, Inv. no.
T:11.1.352; 353; 354

77 Jle aromcke 6ombe npoussezeHe cy o ypaHujyma-235
Y IUTyTOHUjyMa-239.

78 PaprioakTiBHA jesrpa mMory ce goburu 6ombaproBamem
CTabMIHYIX jesrapa MPOTOHMMA, al(a-4eCcTHIIAMA, HEYTPO-
HuMa uTA. [IIABHU M3BOD BEWITAYKHX PAFMOAKTUBHIX Cle-
MEHaTa Cy HyKJICAPHU PEAKTOPH U aKLIEJIEPATOPH YECTHIIA.

79 Ipeysero 8. 12. 2021. www.britannica.com/
technology/nuclear-power.

77 The two atomic bombs were made using uranium-225
and plutonium-239.

78 Radioactive cores can be obtained by bombarding sta-
bile cores with protons, alpha particles, neutrons, etc. The
main source ofP artificial radioactive elements are nuclear
reactors and particle accelerators.

79 Accessed on December 8, 2021, www.britannica.com/
technology/nuclear-power.
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X-3paum

Penprenoso orxpuhe x-spaxa (1895) mosxuesno
je mmaHeTapHy agpuManujy u Bpsio 6pso yuuro y
IPAKTHYHY IIPUMEHY Y MHOTHM OOJIACTHMA HayKe U
TEXHHKE [T0YEB Off MEIULIMHE, IIPEKO TTAJIEOHTOJIOTHjE,
apXeoJIoruje U UCTOPHUje YMETHOCTH JIO MHJYCTPH]E.
Jlexapu cy mo npBu IyT 6e3 XUPYLIKOT HOXKA MOTJIH
7ia BUJIE YHYTPAIIbOCT JBYACKOT TeJIa U Ja IIPOydaBajy
Paji IOjeAMHUX OpraHa.

Penpren-amaparu cy CTBOPH/IM IpaBy HOMaMmy Ma
Cy TojefirHe KOMITaHHje [OCTaB/basie KabHHe Kako Ou
JbyAn Mornu Ja Buge comnctsenu ckerer. Obyhapcxke
pajise Cy ITOKa3uBaJIe MyIITEPHjaMa CHUMKE BUXOBUX
IPCTHjy y LMIenamMa JOK Cy ux ucrnpobasamu. 360r
BEIMKE KOJMYMHE 3padera KOjy Cy eMUTOBAIH
PEH/TEH-aAPaTH JIOMIO je JO HEXKEhEHHUX edeKaTa:
ourrehera KoXke M CTy4ajeBa KaHIepa 360T BUCOKOT
U YYECTAJIOT U3JIArakha 3PAdEHy.

ITocne 1896. ropune, pusMK Of 3pauema y Me-
IUIUHCKe cBpxe je mo 1935. rogune omao cxopo
Ha Hyny. MHore >XpTBe MEIUIMHCKOr 3padema Cy
OCTapuIe, AeJIOM 300T CIIOpHje Peakluje TKUBA IPU
HIDKUM JJO03aMa 3paderba, JEJOM 300r ycrexa 4ecTo
BUIIECTPYKUX XUPYPIIKUX UHTEPBEHIU]A.

vy JIUTEPATYPU O UCTOPUjU PATUIOTH]E U UCTOPHjU
IMamnma, HaBogY ce 1A je NPBU PEHATEHCKH alapar y
Cpbujy poneo poxrop Aspam Bumasep, mpusaTHu
nexap y Hanmy 1899. ropune.

CaspeMeHa ynortpeéa onosa®®

¥ 18, 19. u roxom nipse nososune 20. Bexa, Hajpeha
eMIEMHUja TPOBAbA 0TTOBOM OKUIa je PO ECHOHATHOT
nopexsia. Paguuiiy cy arcopboBaiu 010BO yAKCAHEM
¢uHe ONOBHE MNpALIMHE WM OJOBHUX HCIAPEH:A,
IPEKO KOHTAMUHHPAHUX PYKy M XpaHe Koja ce jesa
Ha PajHOM MECTy WM AlCOPILUjOM KpPO3 KOXY.
Taxobe, y 19. Beky iederse ONOBHHM CAaIyHOM M
OJIOBHMM COJIUMA BKUIIO je 3a YCIEWHy U yobu-
qajeHy mpakcy. MHOrH jleKapy M3 TOT BpeMeHa Cy
IPENUCUBAIM TIPEIApaTe XKUBE MM CAMOT OJIOBO-
OKCHJIA 34 JIeYeHhe OJIOBHUX KomuKa. OJIOBHU areTaT
u onoBHU okcup cy xopumhenn sa sacimahusame u
bememe xeba. OTOBHI XPOMAT CE IOJABAO OJIOBHOM
cyndary pa 6u ce gobua ,xpoM xxyra’, 60ja Kojy cy
KOPUCTHJIH TIEKapH, mocaacTudapu u bombonymje.

80 3a nucame TekcTa KopnmheHH Cy JIeJIOBU HAyIHOT pajia:
Anexcangpa [I. ITarenkosuh, ,Josex u onoBo: u y fobpy
uy sny“,y 36opuux Tanxa aurnuja (beorpan: Mysej Hayxe
u TexHuke, 2021).
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X-Rays

Roentgen’s discovery of X-rays (1895) achieved
planetary affirmation and very quickly enter practi-
cal use in numerous fields of science and technology,
starting from medicine, through palacontology, ar-
chaeology, art history to industry. For the first time,
the physicians could see the inside of the human
body and study the work of certain organs without
the use of surgical knife.

X-ray machines created a great rave so certain com-
panies placed cabins in which the people could see
their own skeleton. Shoe shops showed the custom-
ers images of their toes in shoes while they were trying
them on. Due to the great amount of radiation emit-
ted by the X-ray machines, side-effects began to oc-
cur: skin damage and cases of cancer due to frequent
exposure to high levels of radiation.

After 1896, the risk of radiation for medical pur-
poses was almost completely eliminated until 1935.
Many of the victims aged, partially due to slower reac-
tion of the tissue to lower doses of radiation, partially
due to the success of multiple surgical interventions.

In the literature on the history of radiology and the
history of Sabac, it is stated that the first X-ray ma-
chine in Serbia was brought by Dr Avram Vinaver, a
private physician in Sabac, in 1899.

Modern Use of Lead?®®

In the 18%, 19" and early 20 century, the worst
lead poisoning epidemic was of professional origin.
Workers absorbed lead by inhaling fine lead dust or
lead fumes, through contaminated hands and food
eaten at the place of work or by absorbing it through
skin. Also, there was the treatment with lead soap
and lead salts, which were considered a successful
and common method in the medical literature of
the 19% century. Many physicians from that period
prescribed preparations of mercury or lead-oxide it-
self to treat lead colic pains. Lead acetate and lead ox-
ide have been used for sweetening and whitening of
bread. In the 19" century, lead chromate was added
to lead sulphate in order to obtain “chrome yellow”, a
colour used by bakers, pastry chefs and confectioners.

80 For writing of this chapter, we have used parts of the
scientific article by Aleksandra D. Patenkovi¢, “Covek i
olovo: i u dobru i u zlu / Man and Lead: For Better or for
Worse” in Zbornik Tanka linija / Edited Collection Thin
Line (Beograd: Muzej nauke i tehnike, 2021)..



boratu cy cebu Mormu TOPUYINTATH 14 jefy W IUjy

3 JIENO YKPAMIEHHX IT1a3UPAHUX MOBUIIA U TAHUPA,

1ITO je OMO IIABHM U3BOP TPOBAkHa 0710BOM. k1 MHOTH

KO3METHYKH IIPENAPATH U3 TOT BPEMEHA CajIpyKaBaIIH

Cy jenMmema M MUHEpaje OJIOBA. Jelumema OJI0Ba

?7 ce MHUPOKO KOPUCTHJIA JId M3a30BY HJIETATHE TIO-
agaje.’!

Ilpeu 3akoHM KOjU Cy MManu 32 IWBb Jd CMame
TPOBaEE ONOBOM y (abpuKama JOHETH Cy TOKOM
CElaMIIECETUX M OcampeceTux ropumHa 19. Bexa y
Bemixoj Bpuranuju.

Onosruapcenar Pb,(AsO,), jenpsunyT npumernen
1892. ropusne, y Macauycercy, CA/JI, xao nucexTHImy
nportus rybapa (éymantn’a dispar). Ynorpeba osor
MHCEKTUIIMZIA je OP30 YCBOj€Ha y LEJIOM CBETY 36or
HUCKE (QUTOTOKCHMYHOCTH M JIyTOTPAjHOT IIECTH-
LUAHOT JejcTBa. YHOTpeO/baBao ce yIIaBHOM Ha
jabyxama, ayu 1 Ha gpyrum BpcTama Boha u mospha,
TpaBHAIMMa U 3a Cysbujame komapana. Tex 1947.
ropuse cy passujern JJIT u apyru cuHTeTHYKH
opraucku nHCceKTHIHmM. OrpanndeHa ymorpeba
MHCEKTHIMZIA CA OJIOBHUM aPCEHATOM HACTaB/bEHA je
y HexumM genosuma CA/JL cee mo 1988.

On10BO ce KOPUCTHIIO U y 3yOHMM MmacTama ¥ Kao
cacrojak 3y6HI/IX maom6u. buno ra je Y MHOTMM
JEYMjUM HMIpauKaMa, BEIITAYKUM OmMcepyMa, Tejle-
QoHCKMM amapaTMMa U JIPYTHMM HPOU3BOJMMA.
HopaBao ce rymu o Koje Cy ce mpaBuiie CH%PTCKC
nonre, a bebe cy cmaBase y koseBKama odapbaHmM
OJIOBHHM 60jaMa. Temxko pa j€ TMoCTOja0 MpoU3BOx,
KOjU y JXMBOT IIOTPONIA4a HHUj€ YHOCHO 6ap Majio
0JIOBA.

OrnoBo Huje HuKay Ouno agutus y $papbu, fogaro
Ka0 TUrMeHT, Beh j€ YMHHIO camy 6ojy. OnosHO
6era 60ja je onoBHM KapOOHAT, OJIOBHU CyapaT UK
OJIOBHHU CHJIMKAT, KOJH C€ JOfiaje y TEYHH JIE€0, MOIIyT
JIAHEHOT y/bd HJIM TEPHEHTHHA. 3aTo je ¢dapbarme
6eoM O7T0BHOM 00jOM M yKJIamarme CTape OJIOBHE
60je moyerkoM 20. BeKa M3a3MBAJI0O MHOI€E TEIIKE
ciTydajeBe TPOBama. Y Jyroc/iaBHjH je 32 yHYTpPaIlmby
yrmoTpeby omoBHO Oema sabpamena 1931, a y
Awmepuny je ynorpeba onosHe 60je 3abparmeHa TeK
1975. ropune.

IIpasy omacHOCT 10 3apaBsbe JBYIH, OF IBAJECETHX
roguHa ma g0 Kpaja 20. BeKa, NPEACTaBBAIO je
terpaetun onoso — wu kpahe TEJI, (Pb(C,H.),),
goparax OeH3MHy 3a CIIpedaBame ,KyLama MOTOPA.
Exonomcka fobUT 1 mpeBmacT Ha TPXKUITY Oumu

81 Crpeuasatse 3aueha 0710BOM KOPUCTHIIO C& M TOKOM U
HaxoH ITpBor cBerckor paTa, Kaga cy ce >keHe 0OpOBOBHO
jaBibase Aa page y ¢pabpuxama ca 010BoM camo ga bu bue
CTepUIIHE.

The rich could afford to eat and drink from nicely
decorated glazed cups and plates, which was the main
source of lead poisoning. Numerous cosmetic prepa-
rations from that period contained lead compounds
and minerals. Lead compounds were also widely used
to induce illegal miscarriages.*'

The first laws that aimed to reduce lead poisoning
in factories were enacted during 1870s and 1880s in
Great Britain.

Lead arsenate Pb,(AsO,), was first applied in 1892,
in Massachusetts, USA, as an insecticide against gyp-
sy moths (Lymantria dispar.) The use of this insecti-
cide was quickly accepted all around the world due to
its low phytotoxicity and long-term pesticide effect.
It was mostly used on apples, but it was used for oth-
er kinds of fruits and vegetables as well, in lawns and
for suppression of mosquitoes. It wasn’t until 1947
that DDT and other synthetic organic insecticides
were developed. Limited use of insecticides with lead
arsenate continued in certain parts of USA up until
1988.

Lead was also used in tooth pastes and as an ingredi-
ent of tooth fillings. It was present in numerous toys,
artificial pearls, telephone devices, etc. It was added
to rubber to make sports balls, while babies slept in
cribs painted with lead colours. There was hardly any
product in the life of consumers that did not contain
at least the smallest amount of lead.

Lead was never an additive in paint, added as a
pigment, but it made up the paint itself—lead white
paint is lead carbonate, lead sulphate or lead silicate,
which is added in the liquid part, such as linen oil
or turpentine. That is why painting with white lead
paint and removal of old lead paint in the early 20*
century caused numerous severe cases of poisoning.
In Yugoslavia, it was banned from interior use in
1931. In USA, the use of lead paint was not prohib-
ited until 1975.

The true danger to people’s health, and especial-
ly the health of children, from the 1920s until the
end of the 20" century, was tetraethyllead—TEL
for short (Pb(C,H.),), an additive for gasoline that
prevents “knocking” of the engine. Economic profit
and supremacy on the market were the motives that
pushed this additive (called simply Ethyl) despite the
strong objections by the scientists, physicians and
f)ublic health experts. Its sale as an additive to gaso-

ine was prohibited in New York in 1924. Abolition

81 Contraception with lead was used during and af-
ter World War I, when women volunteered to work in
lead-processing factories only to become sterile.
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Cy MOTHBH KOjU Cy OB3j apuTUB (HA3BaH Camo
»ETHI”) mporypany Ha TPXKMIITE YIPKOC CHAKHOM
IPOTUBIbEHY HAYIHHKA, JIEKAPA U CTPYIHAKa 32 jaBHO
appasme. logume 1924. y I-byj%pxy je sabpamera
HEroBa Ipofiaja M Kao goparka 6bemsuny. [lo 1996.
TOJMHE je 3aBPIICHO YKHJAHkE OJOBHOT OeH3MHa
y CAJH. Cpbuja u Ilpua Iopa cy mocmemme y
EBporn sabpanune onosuu 6ensun. Y Cpbuju ce
npowussopuo o cpepune 2010. rogune y ITanyesaukoj
paduHepuju, a MPOJABAO CE jOII HEKO BpeEMe 36or
sanmuxa. [Ipema mspemrTajy Ha OCHOBY HOjaTaka M3
2017. rogune, Cp61/1ja je Ha IEBETOM MECTY y CBETY,
a Ha npsoM y EBpomnu 1o 6pojy CMPTHHX CITy4ajeBa
yeneq sarahema. Og Tor 6poja, Hajsehn 6poj je moBesan
ca sarahemem Baspyxa, oxo 80%, a wak mpexo 10%
CMPTHHX CIydajeBa usasaHux sarahemem y Cpbuju
je mosesano ca onmosom. ¥ beorpany je 2008. roguse,
noyeTkoM 21. Bexa, TOKOM JIBa MECEld PeCTaypanuje
Mmocra lasena, 16 pagnuxa O6WI0 aHTraXOBaHO HA
CKHJarby O0BHE papbe ca YeTMYHUX [ICT0OBA MOCTA,
3bor dera cy OHMJIM M3IOXKEHU OJIOBHO] NMPALIMHK H
CBU Cy 3aBPIIMJIN y OOTHUIIM yCIIes TPOBAkbA.

3akmyuak

Y karajory cMo M3HENH JIe0 MCTPOKEHUX UHPOP-
Malfja O AMHAMMYHO]j U CKJIMCKOj JHHHUjU usMehy
nexa 1 oTposa. JKesenu cMo 1a MPeICTaBUMO HHIXOB
aMOMBAJICHTaH OJHOC, Jja IIPY>KMMO HCTOPH)CKY IIep-
CHEKTUBY, OTBOPUMO IIPOCTOPE 32 PA3MUIIBABE, I10-
HYZUMO yTBpheHe HaydHe UMEISCHHIC M IIOTEHIH-
paMo BaKHOCT Hacieha U mMHCTHTYIMja KoOje MX
OamrTuHe.

Hcropujcku mocmarparo, sanamyjyhu je 06mm xo-
purhersa OTPOBHUX CYICTAaHIM, YaK M OHHX 33 KOje
je moysnaHo yTpreHO Tla Cy TOKCUYHE. HOTnyHO je
HECXBAT/BUBO J]a CE 3TI0YIIOTPEDE U Jlasbe [eIaBajy, 4aK
u Ha noyerky 21. Bexa. M mamac ce s pasmumdamTux
UHJIYCTPHjd PACIpIIyjy OTPOBH, XPOHUYHO JO3UPA;jy-
hu MUJIMjape ONPaCcIuX U JIELE. Benuxn 6p0j 3a-
rahuBaga Koje HCIYITAMO y OKPY)KEHe aKyMyIHpa
Ce y YKMBOTOj CPEMHH, 4 3aTHM YJIa3H y CBE JIaH-
ne ucxpane. KoHramuHmpanun cMoO MoOpcKe, craT-
KOBOJHE W KOIHeHe exocucreme. [locnegune osa-
KBOI' [TOHAIIIAha HE MOXKEMO [d CarjielaMo, a Hera-
TuBHU epexTn sarabema Ha LeNOKynHy OGuocdepy
TIPUAPYIKY)y Ce IT0OATHOM 3arpeBarby ¥ KIMMATCKAM
npomeHama. HerarusHo ytuuemo Ha cBe obiuke
JKMBOTA Ha TUTAHETH, 4 CAMUM THM M Ha HaC CaMe.
Kaxo ce pasBHUja HayKa M TEXHOJIOTHja TaKO JIOJIA3H
u o oppeheHOr Hamperka y mOITey CMambema U
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of the use of leaded gasoline in the USA was final-
ised in 1996. Serbia and Montenegro were the last
countries in Europe to prohibit leaded gasoline. In
Serbia, it was produced until mid-2010 in the Petrol
Refinery in Pancevo and it was sold for a little while
longer due to stocks. According to a report based on
the data from 2017, Serbia is the ninth in the world
and the first country in Europe per number of deaths
due to pollution. Out of that number, the majority
of cases are connected to air pollution, around 80%,
while over 10% of deaths caused by pollution in Ser-
bia are connected to lead. In Belgrade, at the start of
the 21* century, in 2008, for two months during the
restoration of Gazela Bridge, 16 workers who were
hired to strip down lead paint from steel parts of the
bridge, were exposed to lead dust and they all ended

up in hospital due to lead poisoning.

Conclusion

In the catalogue, we have presented a part of the
researched information on the dynamic and slip-
pery line between the medication and the poison.
We wanted to present their ambivalent relationship,
offer historical perspective, open space for thinking,
provide scientific facts and emphasize the importance
of heritage and the institutions that take cultivate it.

Historically speaking, the scope of the use of poi-
sonous substances is staggering, even the ones whose
toxicity had been proven. It is completely incom-
prehensible that misuses still occur, even at the start
of the 21* century. Today, various industries still
disperse poisons, chronically dosing billions of adults
and children. A great number of pollutants that we
release are accumulated in the environment from
where they enter all food chains. We have contami-
nated marine, fresh water and terrestrial ecosystems.
Consequences of such behaviour can still not be per-
ceived, and the negative effects of the pollution of
the entire biosphere join global warming and climate
changes. We have a negative effect on all life forms on
the planet and thereby, ourselves as well. As science
and technology progress, certain advancements are
made, but new thin lines also begin to appear.

Such dystopian scenario is the product of our
“development and progress”. Toxicity of the envi-
ronment is the price we pay for our race to profit.
Scientific truth is often non-transparent and hardly
accessible. Media that are poisoned with false infor-
mation have only one goal: manipulating informa-



CaHMpama HATUIHEHE IITETE, AIH Ce Taxobe jaBmajy u
HOBE ,,TAHKE JIUHUjE .

OBakas TMCTOTIM|CKHU CLIEHAPHO MPOM3BO j€ HAIIET
»Pa3Boja 1 Harperka’ . TOKCHYHOCT OKpysKewa je Iie-
Ha KojoM 1ahamo Tpky sa mpo¢urom. Hayumna ncru-
Ha je YeCTO HETPAHCIAPEHTHA U TEMIKO JIOCTYIHA.
Me;mjcxa 3aTPOBAHOCT JIKHUM HHPOPMALIHjaMa
MMAa CaMO jeJIaH [U/b: MAHUITYJIAIM)y MHPOPMALIjaMa
KaKoO ce He OMCMO CHAIIUIA Ha KOjOj CMO CTPaHHM TaHKE
JIMHUjE, OJHOCHO KAKO OMCMO JIaKIlle MOHETH30BAJIH
HalIIle )KUBOTE.

Ha cBeTy mocroju MHOTO CMPTOHOCHHX CYICTaH-
M Koje ce Hanase y baxrepujama, OmsbKama, >Ku-
BOTHHAMA, BasfyXy 1 Bogu. CBaka off BUX, CaMa HIIH
y KOMOMHAIMjU Ca HEKOM JPYIOM, MMa IOTIYHO
Pa3IMIHTO JIEJI0OBAKE Ha OPraHM3aM JoBeKa. Paspojem
HayKe ¥ TEXHOJIOTHjE OCTajy HEKe CTAPE U MOjaBIbyjy
ce nose guaeme. Ocrahe u fabe OMmTH 3aKIBydIaK
Ja MCTa CyncTaHna Moxke Omru Hemkomsusa (ma
9aK U JIEKOBUTA) aKO j€ maTa y jefHOj NO3U WK Ha
jeflaH HaYMH, 2 OTPOBHA AKO J€ JIaTa y APYroj 103U
VUM TIPHMeEHeHa Ha Ipyru HauuH. Fbena orposrocT
saBucuhe u of Husa apyrux gpaxropa.®

CorcTBeHy TaHKY IMHH)y HH CAMH HE MOYKEMO IT0-
syhu. Ha myry cmo passurtka Hayke u TexHOMOrHje
KaKO OMCMO MOTJIH 14 C€ OCJIOHMMO Ha IIPEJFHOCTH Jiy-
O MIIYEKUBAHE EPCOHATM30BAHE TEXHOIOTH]E U Me-
aunure. Hama npuya nma orsopeny gopmy, Herpe-
IJIefIHE TOMOBE JIATUTANTHE EHI[UKIOTIE/I]E TIOXPathe-

HE Ha MUJIMOHKMMA CEPBEPA IIHMPOM CBETA.
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Jlaboparopujcko nocyhe op mrarune us Toxcukomomxor
oficexa 3aBofia 34 CYACKY MeUUMHY (HeKajaliha
JprxaBHa xemujcka naboparopuja), IHcTuTyT 8a cyacky
MepuuHy MepunuHckor akynTera YHUBEP3UTETA y
beorpapny
Platinum laboratory glassware from the Toxicology
Department of the Institute of Forensic Medicine
(former State Chemical Laboratory), Institute of
Forensic Medicine, Faculty of Medicine,
University of Belgrade

tion in order to not to understand what side of the
thin line we are on, i.e., to monetise our lives more
easily.

In the world, there are a lot lethal substances found
in bacteria, plants, animals, air and water. Every one
of them, alone or in combination with another one,
has a completely different effect on the human body.
With the development of science and technology,
some old dilemmas remain, yet new ones also appear.
The general conclusion that the same substance can
be harmless (even medicinal) if administered in one
dose and in one way, and poisonous administered in
a different dose and in a different manner, still stands.
The toxicity of it would also depend on other fac-
tors.%?

‘We cannot even draw our own thin line. We are on
the path of development of science and technology so
that we could rely on the advantages of the long-ex-
pected personalised technology and medicine. Our
story has an open form, countless volumes of the dig-
ital encyclopaedia stored on millions of servers across
the world.

U=, |

Excrionar 6p. 465 n3 xonexnuje 3aBoa 3a CyACKy
MeauLuHy, GopeHsnyky cy4aj 6p. 331 us Cel‘ITCM6Ea
1929. ropune npodecopa Munosana Munosanosuha -
umpuuesy 1 6oune Habhene y yeny xanyra mox. A.H.
KOKaUHCKOT 3aBHCHUKA, VIHCTHTYT 32 CYACKY MEJULIUHY
MegununHckor daxynrera YHupepaurtera y beorpany
Exhibit no. 465 from the collection of the Institute of
Forensic Medicine, forensic case no. 331 from September
1929 by Professor Milovan Milovanovi¢ - syringes and
bottles found in the coat pocket of the deceased. A.N.
cocaine addict, Institute of Forensic Medicine, Faculty
of Medicine, University of Belgrade

82 Ha npumep, jeman u 110 JTUTap JAECTHIIOBAHE BOJE MO-
IMjeHe Ha TPa3aH CTOMAK MOYKE M3a3BATH TEIIKO TPOBAME,
ma 1 cMpt. CBera 9 g KyXubCcKe coiu Takohe Moxke JoBeCTH
20 cMpTH. AJH, aKO Ce HAKOH b€ [OTIHjE ITOMEHYTH JIUTAP
¥ 110 [IeCTHIIOBAHE BOfIE, TPOBatbe cosby buhe cripeueno.

82 For example, litre and a half of distilled water drunkon ™~

an empty stomach may cause severe poisoning and even T~
death. Only 9 mg of table salt can cause death. However, if

taken with the aforementioned litre and a half of distilled

water, salt poisoning will be prevented.
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Ha oTBap Ay M3noxoe
At the opening of the exhibition

Onepeta Bpavapa - ba6a Xpka
Operetta Vracara — Baba Hrka

Kommnosurop / Composer: laopus Jerko / Davorin Jenko
Mssobau / Performer: Baca Crajkuh / Vasa Stajkic¢

Kao gupexran yruiaj HapojHe Tpaguuyje Ha MYSHYKYy YMETHOCT
Tpeba MOMEHYTH M NPBY CPICKY onepery, Bpauapa — baba Xpxa,
JaBopuna Jenka, koja je ussesieHa Ha jaH npornamemna Kpasesune
Cpbuije, 21. anpuna 1882. y Hapoprnom nosopurury y beorpagy. Ona
je MOCTaBHIIA TeMebe CPIICKE oriepe. Y HOj Cy CPETHO CTHIM30BAHE
CPIICKE HAPOJHE MECME ,TAKO JBYIIKO M epEeKTHO Ja je JeHKO OBHMM
JIeJIOM YBEHU40 CBe CBOje focagamse pagose”.' Y Cpnckum Hosunama
je Takobe sabenexeno fa je ,I. Jerko cBojuM KOMIIO3UIIMjaMa TOAUTA0
CPIICKYy MYSHKAJIHY CBECT, OTBOPHO HOBY €Py MYSHKE y CPIICTBY
U Ha CjajaH HAYMH [I0OKA3a0 IUTA je y CTalby YYHMHHTH TAJCHAT Ca
HapOIHUM reHI/IjeM”. Ha npenacky Bexosa, 1900. rogune, y yacornucy
Tlosopumme (6p0j 11) manmcano jenmaje ,,Bpaqapa TEHUjaTHA IPOAYKT
Jenkose mecuuuke gyme u mamre”. bro je To npBu ycnenu moxymaj
OIIEpPETCKE My3HKe Y OKBUPY CPIICKe My3H4uKe ymeTHOCTH. [Tocmenmu
myT je ussefena 1937. rogune.

As a direct influence of the folk tradition on the musical art, we
should mention the first Serbian operetta, Vzacara — Baba Hrka by
Davorin Jenko, which was first performed on the day of the procla-
mation of the Kingdom of Serbia, on April 21, 1882, at the National
Theatre in Belgrade. It set the foundations of the Serbian opera. In it,
the author skilfully stylised Serbian folk songs, “so lovely and effec-
tively, that with this work, Jenko surpassed all his previous works”.?
In Srpske novine, it was said that “with his compositions, Mr Jenko
raise Serbian musical awareness, created a new era of music among
the Serbs and showed in a brilliant manner, what a talent with a
folk genius can achieve”. At the turn of the century, in 1900, in the
magazine Pozoriste (no. 11), it was written that “Vrzacara is a genius
product of Jenko’s poetic soul and imagination”. It was the first suc-
cessful attempt at opera music within the Serbian music art. It was
performed for the last time in 1937.

TIpujamen npozpama usroncbe
A friend of the exhibition program

Q

Abela

1 Cpncxe unycmposane nosune — Hosu Cag, 6p. 20, cTpana 127.
2 Srpske ilustrovane novine — Novi Sad, no. 20, page 127.
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Hasopun Jenxo (Mssop: Bukuneguja)
Davorin Jenko (Source: Wikipedia)

Baca Crajkuh, 6apuron, npsak onepe
Cprickor HapOJHOT TTO30PHINTA

Vasa Stajki¢, baritone, Principal Solist
at Serbian National Theatre
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