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Guidelines for the preparation and dosage of medicines, instructions for
their use, and methods of application according to the Hilandar Medical
Codex No. 517

CwMmepHuIIe 3a U3pay U AO3HUpabE JIGKOBa, YIYTCTBA 3a YIIOTPeOy U CpeACTBa 3a
aTUTHKAITN]y JIeKa Y Xunanoapckom meOuyuHckom kooekcy op. 517

SUMMARY

The Hilandar Medical Codex (HMC) is a medieval
manuscript produced in the translation and copying
workshop of the Hilandar Monastery (scriptorium). It
is regarded as the most significant document for
studying the history of Serbian medicine. The
manuscript dates back to the mid-16th century.

The aim of this paper is to identify and explain the
measures for quantity outlined in HMC for medicine
preparation, dosage, physician instructions,
contraindications, and methods of application.

The analyzed material includes the deciphered text of
HMC and its translation into contemporary Serbian.
To identify the scientific names of individual
remedies, references were made to Dioscorides'.De
Materia Medica, Antidotarium of Nicholas of
Salerno, as well as general and specialized
dictionaries.

The prescribed weight and volume measures for the
quantities of ingredients usedin.medicine
preparation include the “aksag’ (about 4.55 grams or
1/6 ounces), ounce, liter, cup, drop, and “handful”.
In the medication dosage instructions, the
measurements,‘with the exception of ounces, are not
precise but largely descriptive.

The warnings and instructions provided to the doctor
regarding the use of certain drugs included the
recommended.duration of use and contraindications.
The means of drug application included a quill (for
instillation into the eye or nose), a balloon made
from a pig’s bladder (vesica urinaria) with a goose
quill calamus (for flushing the ureter and
administering enemas), a wick (funiculus
incendiarius) for applying medicine into body
cavities (such as the vagina, rectum, or nose), and a
sponge (litus) for applying liquid medicines to the
skin’s surface.

Keywords: Hilandar Medical Codex; measurement
for quantity; instructions; contraindications; means of
drug application

INTRODUCTION

CAKETAK

Xunanoapcku meouyuncku kooexe (XMK) je
CPeAmOBEKOBHU PYKOIHC HACTAO y IPEBOAMIAYKO) U
NPENUCHBAYKO] PAIMOHHUIH (CKPUIITOPHjYM)
MaHacTupa XwiIaHaap ¥ Haj3HAYajHUjI JOKYMCHT 32
MpoydYaBame HCTOPHje CpIICKe MeAunnHe. Pykommc
je matupaH y cpenuHy X VI Beka.

ITwb paza je na ce MOMMIIY M pa3jacHe Mepe 3a
KOJIMYMHY KOje ¢y KopuIllheHe MPUIMKOM H3pajie
JIEKOBA, 103Mpamb-e JIEKOBA, YIyTCTBA JIEKapy,
KOHTPaUHIHUKAIM]e U CPEACTBA 3a AIIMKAI]y JIeKa
onucanux y XMK.

AHanu3upanu cy pamrguranu Teket XMK u meros
MPEBOJI HA CABPEMEHH CPIICKH je3uK. 3a yTBphHBame
Hay4HOT MMEHa M0jeMHUX CUMILIHLNja
(JemHOCTaBHMX JIEKOBa) KOHCYJITOBAHH CY
Huockopumosa De Materia Medica u Antidotarium
Huxone 3 CanepHa, ONIITH U CIEIHjaTM30BaHA
PEYHHMITH.

[Tponucane Mepe 3a KOJMYMHE CaCTOjaka KOju ce
KOpHCTEe y IPUTIPEMU JIeKa YKIbYUY]y ,,akcar’
(u3HOCHO je oKko 4,55 rpama unu 1/6 yHiie), yHity,
JUTap, MOJbY, Kal u ,,maKky”’. Y ymyTCTBUMa 3a
JIO3UPamEe JIEKOBA, MEPe, Ca U3Y3ETKOM YHIIH, HUCY
nperusHe, Beh yriaaBHOM ONMCHE. YII030pema |
YIIyTCTBA JIeKapy y Be3u ca ynorpedom oapehennx
JIEKOBa yKJby4HBaJla Cy IPENOPyUYCHO TPajarme
ynoTtpede 1 KOHTpanHIUKaIHje.

Cpencrsa 3a amMKaIyjy Jieka cy nepo (3a
yKaraBame Y OKO WM HOC), OaJIOH 0J1 CBUE-CKOT
Mexypa (vesica urinaria) ca kanaMmycom rymdujer
nepa (3a UCIIUpame ypeTepa 1 3a KIHUCTHPAbE),
crermo (puruss, funiculus incendiarius) za
aTuTMKAaIHjy JIEKOBA y TeJIeCHE IYIIJbUHE (BaruHa,
PEKTYM, HOC), CyHlep 3a aluIMKaIfjy TETHHUX JIEKOBa
(litus) Ha moBpIIHHY KOXe.

Kbyune peun: Xmiannapcky MEIUIIMHCKH KOJIEKC;
Mepe 3a KOJIMYHMHY; YITyTCTBa; KOHTPanHANKALH]eE;
CpE/CTBa 32 AIUTMKAILH]y JIeKa

The Hilandar Medical Codex (HMC) is a medieval manuscript produced in the translation and

copying workshop of the Hilandar Monastery (scriptorium). It is considered the most
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significant document for studying the history of Serbian medicine. In 1952, while studying the
collection at the Hilandar library, Porde Sp. RadojiCi¢ observed that "there are significant texts
for the history of our medicine.” (...) Among them was a larger manuscript, consisting of 204
pages, titled Manuscript on the Recognition of Diseases by Palpation of Veins [geckeaa wT(n)
noZHAHHM EoAkeTH mo munaniw sHAwh] [1]. Paleographic analysis has dated the manuscript to the

mid-16th century [2, 3].

His discovery demonstrated: (1) that the scientific medical advancements of Latin Europe were
accessible to Serbian doctors during the Middle Ages, (2) that these achievements could be
learned in their own language—an exception in a time when Latin.and Greek were the
dominant languages of all sciences, including medicine, and (3) the lexical richness of the
Serbian language in terms of terminology. related to anatomy, physiology, pathophysiology,

and pharmacotherapy.

The pharmacological records, which serve as the most important source for our research, were
created by translating documents such as Practica JO. Serapionis dicta breviarium, Liber
Serapionis de Simplici Medicina, Liber de Simplici Medicina dictus Circa Instans Practica
Platearis by Matthaeus Platearius (11161) ("Book of Simple Medicines"), [4, 5] Antidotarium
Parvum by Nicolaus Salernitanus (1140-?), ("Book of Compound Medicines™) [6] and

Avicenna's Canon of Medicine ("Book of Poisons") [7].

The translation of these documents into our vernacular, "with certain admixtures of Old Slavic"
[8], provides a detailed insight into the development of medical terminology in the Serbian

language during the Middle Ages.

The aim of this paper is to identify and clarify the measures for quantity outlined in HMC for

the preparation of compound medications, the dosage of both simple and compound

DOI: https://doi.org/10.2298/SARH250303027V Copyright © Serbian Medical Society



Srp Arh Celok Lek 2025 | Online First April 1, 2025 | DOI: https://doi.org/10.2298/SARH250303027V 4

medications, instructions for physicians, contraindications for specific medications, and the

methods for administering these medications.

METHODS

The deciphered and transcribed text of the Hilandar Medical Codex No. 517, along with its
translation into contemporary Serbian, has been analyzed [9]. During the text analysis,
significant inconsistencies between the deciphered text and the contemporary Serbian
translation were addressed by consulting the photographed pages of the Codex manuscript
preserved in the Serbian Academy of Sciences and Arts (SASA)’ archive [10]. In addition to
pharmacological manuscripts ("Book of Simple Medicines," *"Book of Compound Medicines,"
and "Book of Poisons™), other manuscripts from the Hilandar Medical Codex were analyzed.
These documents detail specific simple drugs, their effects, the methods for preparing

compound drugs, and other instructions relevant to the topic of this paper.

To identify the scientific names of individual remedies and their equivalents in contemporary
Serbian, classical manuscripts such as Dioscorides’ De Materia Medica (Greek: ITeddviog
Awockovpidng; Latin: Pedanius Dioscorides) [11] and the Antidotarium of Nicolaus

Salernitanus [12] were consulted, along with general and specialized dictionaries [13-17].

RESULTS AND DISCUSSION
The measures for the preparation of medications

Specific measures are prescribed for the quantities of ingredients and the preparation method

of medicines. For example: "Take one aksag (about 4.55 grams or 1/6 ounces) of Stinking gum

DOI: https://doi.org/10.2298/SARH250303027V Copyright © Serbian Medical Society



Srp Arh Celok Lek 2025 | Online First April 1, 2025 | DOI: https://doi.org/10.2298/SARH250303027V 5

(Ferula assa-foetida L.) and boil it in one liter of water with an equal amount of honey." [18],
"Take one ounce of Agaricus L., two ounces of honey, one ounce of barley flour yeast, two
ounces of olive oil, one ounce of salt, and two cups of water. Boil everything together and
strain.” [19], "Take and mix one aksag of powdered Snake Root (Polygonum bistorta L.),
ginger (Zingiber officinale Roscoe), clove (Eugenia caryophyllata Thunb.), cinnamon
(Cinnamomum ceylanicum Breyn), mastic (Pistacia lentiscus L.), and nutmeg (Myristica
fragrans Houtt)" [20], etc. In some prescriptions, the quantities of ingredients are not precisely
specified: "Take a small amount of saltpeter powder (KNO3), a large quantity of salt water,
honey, and olive oil. Mix everything together, cook, and use it-foran enema." [21], etc. In some
prescriptions, however, the ingredients are specified in equal parts: "“Take coral powder
(Coelenterate system) and mix it with an equal’amount of juice from Bermuda grass (Cynodon
dactylon L.)" [22], or in relative proportions to the-main ingredient: "Take one part of Senna

alexandrina powder (Cassia acutifolia Del.), three parts of wine, and rose water" [23], etc.

The measures (weight and volume) mentioned in the prescriptions of HMC include "aksag",

ounce, liter, cup, drop, and "handful™.

Aksag (Greek: eEaywov, Latin: exagium) is a unit of weight used for valuables. It was widely
employed during the Middle Ages. The earliest mention of aksags in our region comes from
Dubrovnik, where, in a 1305 treatment contract, four gold rings, each weighing four "aksadjes,"
were pledged to a wound-healer as collateral for the payment of treatment costs. In the fourth
century, when the gold coin known as the solidus was introduced, its weight was standardized
to the Roman sextula, or the Greek exayiov, as 72 parts of a liter. As a result, one aksag of a
fine scale weighed 4.55 grams. Valuables such as gold, silver, and pearls were measured using
a fine scale, as were medicinal substances that were considered precious due to their limited

quantities in nature or the great distance from their country of origin [24].
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The ounce (Latin: uncia), a unit of weight used since Roman times, was widely used in the
Serbian lands during the Middle Ages. From the mid-16th century, the ounce became a standard
measure for medicines in the region. The Roman ounce weighed 27.288 grams, the Byzantine
ounce 27.30 grams, and the Dubrovnik fine ounce 27.328 grams in the 14th century, increasing

to 27.427 grams in the 16th century. A fine ounce was equivalent to six aksags [25].

The liter (Greek: Aitpa, Latin: libra) is one of the oldest publicly recognized units.of weight.
In the Karyes Typikon of St. Sava (1199), it was stipulated that the Hilandar Monastery was
obliged to provide "60 liters of oil" for Sava's cell [26]. The Roman and Byzantine liters both
weighed 327.45 grams, while the fine Venetian liter (libra) weighed 302 grams, and the Serbian
medieval liter weighed approximately 316 grams [27]. In the HMC drug preseriptions, the liter,

as a unit of weight, is equivalent to 72 aksags and corresponds to the Roman or Byzantine liter.

The liter was also used as a unit of volume. The volume of one liter is determined by a container
calibrated to hold one liter by weight, typically referring to water, although it can also be

applied to other liquids.

The cup (Latin: cuppa) was primarily used as a measure for wine, but also for other substances.
It is difficult to determine the exact volume of the cup, as various descriptions in the literature

refer to cups of differing capacities.

The drop was also used as a unit to measure the quantity of a medicinal ingredient in a
preparation. For example: "Mix one drop of balm [eany kanw gaawauna] with a small amount of

warm water" [28].

The handful is mentioned as a unit of measure in the prescription for bitter electuary [atTyapno
ropkw]. "Take Dutchman’s pipe (Aristolochia (L.) Tourn.) and the great yellow gentian

(Gentiana lutea L.), each in one handful." [wTh cgaxora .a. pyHyy]. The "handful” refers to a
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bundle that is "just the right size to be easily held by hand" [29]. A common Serbian term for

this measure is rukovet.

In some prescriptions, instructions specify using ingredients in quantities sufficient for

preparing the medicine, such as "add as much honey as needed" [H ueaa Koanio norpkeye] [30].

Medication dosing

In the "Book of Simple Medicines," the dosage measures for medicines are provided. These
measures, with the exception of ounces, are not precise,-as. is often the case with prescriptions,
but are mostly descriptive. For example, the medicine was given in amounts corresponding to
the size of a hen's egg [ranue] or a goose egqg [ryur’sie mnue]. Other measures used for the medicine
included a spoon, a teaspoon, acup, or a small cup. Solid forms of medicines are defined by
the size of various fruits, such as a hazelnut, a walnut, a kidney bean, or a pinch of pepper. The
size of a suppository was intended to correspond to the length of a finger [ayro 1 Aegea owxaico

npwers ], @ middle finger [ayro 1 Aegea ocaico cpkanin npnern], or the shape and size of a date [iaico
bitiiy].

Doses of medications were adjusted based on age, with different amounts prescribed for
children and adults. For example, when using aloe (Aloé sp.) as an anthelmintic, the adult dose
is half an aksag of aloe powder [ako By Beanich 1A0REICh AdH MY noas azaiei], while the children's
dose is an amount that fits in half a hazelnut shell [ao EyAe mado ARTE AAH LY AA0E KKOAHKO MOAR

AkwnnHka] [31].

Medicines were administered according to specific instructions: "take the medicine for three

days, every morning," "take it every morning and evening," "drink warm every morning," "take

the pills five times a day," etc. In some cases, the duration of treatment was based on the
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patient's improvement: "give him this until you see that he is better,” or "repeat this several
times until his condition improves.” Some medicines intended for the treatment of chronic
conditions or bodily dysfunctions (such as stomach weakness, meteorism, flatulence, etc.)
could be taken by the patient "whenever he/she wished" and "as much as he/she desired."” Pills
and powders for oral administration were taken with water, wine, or the juice of a specific

plant, with the wine and juice serving a therapeutic role.

Warnings and instructions

The "Book of Simple Medicines" also includes warnings for the physician regarding the use of
certain medicines, such as the recommended duration of use, contraindications, and the

appropriate time of year for administering the medicine.

The application time is'specified when using ointments for the treatment of ringworm, old
wounds, and for hair removal in cases of hirsutism and hypertrichosis. The ointment for
ringworm and old wounds is made from cashew (Anacardium occidentale L.) and orpiment
(As2S3), while the hair_removal ointment is composed of orpiment and quicklime [gapa
Hecsgawera] [32]. In the contemporary Serbian translation of the HMC, it is stated that the
ingredients of the ringworm ointment are cashew and asphaltite. However, the correct
component of this ointment is not asphaltite, but orpiment, as indicated in the deciphered text
of the Codex [n cryyn Toanioaae aypunuuen’ta] [33]. Both prescriptions include instructions to
apply the ointment for no longer than one hour. After this time, the treated area should be
promptly washed with warm water. If the ointment is left on longer, "his skin will peel off."
[A4 ApBAH OHYH MACTH AHXO .A. TACh €p AKO RHEKKE VZBAPRAH XOKE MYy e KoAka oryanTH] [32, 33].
Orpiment is the active ingredient in these ointments and can cause the aforementioned

complication if left on the skin for too long.
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In the section of the text referring to cashew, there is a warning that "anyone who eats cashew
or drinks it without other medicines may develop morphea.” [KTo (T AHAKApAH HAH THE EEZh

AMVTATO BEHATA MOAE LY VTHHHT 1iop’dHa] [33].

The author of the "Book of Simple Medicines™ cautions doctors never to use white coral as a
medicine unless explicitly instructed to "take white coral!” [ HHICAA HEWOH MOCTARHTH Ehkak
KOPAATH Vv EHATA AOKAE HeE pete BhzUH Ekak Kopaain]. In recommendations regarding the use of corals
in medicine, they almost always refer specifically to red corals [ichAh rogopH YZUH K0pAATH TOH ZHA

AA TOROPH VZUH LiphReHK Kcopaanie] [22].

Rockcap fern (Polypodium vulgare L.) is not used in the preparation of medicines that do not
contain anise (Pimpinella anisum L.) or fennel (Foeniculum vulgare Mill.) [34]. Additionally,

kerosene should not be administered orally in summer, but only in winter [35].

A medicine made from saffron crocus powder (Crocus sativus L.) and wine, used for a weak
stomach or palpitations, should not be given to individuals with an excess of black bile, as it
may irritate the stomach and induce vomiting [36]. Coral pills with barley water should not be
used by individuals with bloody diarrhea [aio Byie HuUAAD ZA0AA TeteHia Th KphEiH]. INstead, the
pills should be prepared with buckhorn (Plantago lanceolata L.) juice [22]. An enema
containing saffron crocus (Crocus sativus L.) should not be given to individuals with general
weakness or dizziness, particularly those suffering from rheumatism or gout. In such cases,
instead of saffron crocus, a bigroot geranium (Geranium macrorrhizum L.) should be used in

the enema [37].

According to the HMC, Dioscorides writes that medicines containing honey are
contraindicated for those with acute fever [ikon Hua octpy wrunyy], as honey is considered hot
and unsuitable for treating this condition [38]. For the same reasons, honey should not be given

to individuals who are excessively thirsty [39].
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Pregnant women should not be allowed to eat celery [iom AeHa Hke(Th) npazHa He TPREYVeE AATH H

ceAHt(n) A4 rpuze] [40].

The medicine applied to the ear should be warm, while the medicine applied to the eye should
be cold [ A4 ZHAWI(®) € CRAKY ChTRAP() TPERYE TOMAO MOCTARHTH Yy yxo 4 xAaAHo v oko] [41]. The
enema fluid should be warmed to lukewarm temperature before use [H chrpkH A4 BYAETH MAATHO]

[42].

Means of drug application

For the application of non-oral drugs, the following methods were used:

(1) To apply drops to the eye or nose, a quill was dipped into the prepared medicine (solution)
[1 wuakyn nepo] and then the liquid was dripped from the quill into the eye [cragn v oin] Or

nose [cragn v Hocw] [43;44].

(2). A pig's bladder [ukexnipn cgHHCKcH, Vesica urinaria] was used for flushing the ureter [-11nn uy
ravcrrph Bopomycrorn], and likely also for enemas. A liquid for rinsing or an enema was
poured into the bladder, and then a hollow goose quill was inserted into it [iipan @Th ryuriiera
nepa, calamus]. The quill was securely tied to prevent any leakage at the connection with
the bladder. Under pressure, the rinsing solution (or enema) was then introduced into the

ureter or rectum [35].

(3) A wick [crknnaw] was used to apply medication into body cavities (such as the vagina,
rectum, or nose) or wounds. It appears that "wick" was a general term for the tool used to
administer medicine. Relja Kati¢ referred to it as funiculus incendiarius [10, 45]. A wick

was used for the application of ointments, salves, and powders "Take one aksag of musk
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(Muscus) and three aksags of Frisco clover (Trifolium fibrinum), mix them together, and
soak a paper towel with the mixture. Place the towel in the woman's vagina."[yzuH uockoch
A AZAK H TPHOEPAMAHA .T. A%AK(A) 1 CUKILAH ZAKAHO H C0TH (TRHHAW EVEAKKPH®W H MOCTARH AeHK
Eh naoAkk] [46]. Paper and cloth were used to make a wick. "Create a dressing from cloth,
coat it with honey, sprinkle birthwort powder on top, and apply it to the raw wound."
[wrHHBI TRHHAO OT(B) KB, H MOUAARH T4 UEAOM(B) H TMOCIAH ZF0pA MPAXWI(B) (WT(h) APLIOAOTTE
H noctagh v AHgHHY] [47]. Unfortunately, the other dictionaries we consulted do not provide
a definition for this term. However, based on how the use of a wick is described in the
deciphered text of the HMC, we believe that, in addition to-Katic's interpretation, it should
be noted that a wick could also take the form of afunnel (such as paper fiche) or another

shape.

(4) A sponge (litus) was used to apply liquid medicines to the skin's surface [wT(b) BALRAHIA]

CKRACH TVEY MOPCKY b OLTR H MOCTARH HA CTomax(h) [48].

CONCLUSION

The Hilandar Medical Codex is a manuscript created by translating and compiling key texts
from European and Arabic medieval scientific medicine. It was written as a practical manual

for physicians.

The analysis of the HMC text identified the measurements of weight and volume mentioned in
the prescriptions for preparing compound medicines (aksag, ounce, liter, cup, drop, and
handful), as well as the measurements for dosing both simple and compound medicines. It also

outlined the methods of administering the medicines, provided instructions for the doctor
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regarding contraindications, and described the means of applying drugs that are not taken

orally.

We found that the measures for quantity and instructions for preparing medicines were clearly
defined, with careful attention given to the dosage, duration of therapy, and age-appropriate
dosing. Additionally, the prescriptions included explicit guidelines on contraindications for
certain drugs. This reflects the advanced understanding that physicians of the time had

regarding the benefits and potential risks of specific remedies.
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