[Abstract
Veterinary toxicology is one of the subspecialties of veterinary medi-|
cine. On the other hand, traditional medical sources also contain vet-
erinary knowledge, entailing human medical information. In this study,
we aimed to extract and present relevant information on the part of the|

istory of veterinary medicine, especially veterinary toxicology, throughf
esearch on Al-Razi’s book Al-Hawi fi Al-Tib. We queried keywords of

oison, poisoning, animal, and related terms in Al-Hawi fi AI-Tib. Also,
we searched international and domestic databases, including Web of Sci-|
ence, Scopus, PubMed, Google Scholar, SID, and IranDoc, to obtain]
I:elevant data. Our results showed that Al-Razi directly mentioned the

oxicity of ten toxic plants in the animals. It is suggested that Al-Razi has

contributed to the knowledge of veterinary medicine and the subspecial-|

of veterinary toxicology in particular. Future studies recommende
o vet other historical medical sources, including traditional medicin
extbooks, to find relevant information about veterinary medicine an
veterinary toxicology.
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Introduction

Like human medicine, veterinary medicine has numerous subspecialties; among them
is veterinary toxicology. Veterinary toxicology is the science of the effects of chemicals
on animals. This field of veterinary medicine examines the possible risks caused by toxic
agents in animals to find appropriate treatments and potential preventive strategies (Gup-
ta, 2012, p. 3). A fast-growing, new branch of science, veterinary toxicology, explicitly
aims to minimize the effects and complications of toxic agents in animals, from compan-
ion animals and food-producing livestock to exotic and wildlife creatures (Park, et al.,
2011, pp. 127-133; Guitart, et al., 2010, pp. 260-265; Plumlee, 2003). Reflecting on the
sources of Persian Medicine (PM), the science of toxicology has always been the focus
of eminent Persian scholars (Hakims). Indeed, they have dedicated parts of their works |
to different types of poisons, their pathogenesis, signs, symptoms, treatments, sometimes
antidotes, and preventive measures (Orimi, et al., 2022, pp. 1-10; Ardestani, et al., 2017,
pp. 11-30). In this study, we aimed to extract and present relevant information on the
history of veterinary medicine, especially veterinary toxicology, through research on the
book of Al-Razi, Al-Hawi fi AI-Tib, and shed light on the findings with the current knowl- |

Al-Razi’s Al-Hawi fi Al-Tib

One of the notable PM books is 4I-Hawi fi AI-Tib (Liber Continens; Continens), writ-
ten by Abu Bakr Muhammad bin Zakariya Razi (251-313 AH; 865-925 AD), also known
as Al-Razi, Razi, or Rhazes. (Figures 1 and 2) (Mahjour, et al., 2018, pp. 18-22). This
encyclopedia, compiled in over twenty Arabic volumes, is a comprehensive medical text-
book translated into other languages and taught for many years in universities (Mojabi,
2006, p. 873; Ebadi, et al., 2015, pp. 18-27). Al-Razi made significant contributions to
the medical sciences by writing the book 4/-Hawi fi AI-Tib (Shoja, et al., 2009, pp. 1188-
1191). The wealth of the scientific contents of this book is in such a way that it is still of
interest to modern researchers. Recent literature has witnessed the fact that the contents
of Al-Hawi fi Al-Tib are analyzed and published to present scientific data (Meyerhof,
1935, pp. 321-372; Zarshenas, et al., 2012, pp. 1001-1002; Shoja, et al., 2009, pp. 1188-
1191; Orimi, et al., 2022, pp. 1-10; Mozaffarpur, et al., 2017, pp. 113-118).

Materials and Methods

Even though Al-Hawi fi AI-Tib was primarily intended to provide medical information
to physicians to diagnose and treat diseases, including poisoning, and thus, it focused on
human medicine; we assumed that it might also have veterinary knowledge. Consequent-
ly, this study aimed to search this PM source for information on veterinary medicine and
animal poisonings. Queried keywords of “poison”, “poisoning”, “animal”, and relevant
terms in Arabic, English, and Farsi were used to find appropriate information in A/-Hawi
fi AI-Tib. Also, we searched scholarly databases and repositories of Scopus, PubMed,

Web of Science, Google Scholar, SID, and IranDoc to find related data.
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Figure 1. Portrait of Al-Razi (also known as Razi or Rhazes, 865-925 AD), an eminent
physician and alchemist of the Islamic Golden Age. Adapted from https://wellcomecol-
lection.org/works/b2vvuuvj

Results

Our findings showed that in the book A/-Hawi fi Al-Tib, Razi has discussed at least ten
veterinary-related toxicants, which are harmful and sometimes lethal to animals. More-
over, we determined the contemporary data for these toxic agents by available sources
in Persian, Arabic, and English (Gupta, 2012, pp. 1031-1079). These toxicants include
Halion (Asparagus officinalis L.), Theil (Theil-e-Kabir; Cynodon dactylon), Kharbagq- |
e-Sefid (Veratrum album), La iya (Euphorbia triaculeata Forsk), Eshqil (Urginea mari- |
time), Aqunitoun (Khanaq-Al-Nimr; Aconitum spp.), Lawz (Prunus amygdalus), Meze-
reon (Daphne mezereum), Defli (Nerium oleander), and Azad derakht (Melia azedarach)
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data from Razi’s Al-Hawi fi Al-Tib analysis are presented in Table 1. Also, the data was
adapted and compared with the current information in the field of veterinary toxicology
. medicine.

Figure 2. A page from the copy of Al-Hawi fi Al-Tib of Al-Razi (Liber Continens/The
Comprehensive Book on Medicine). Adapted from: https://isaw.nyu.edu/exhibitions/
romance-reason/rrobjects/comprehensive-medicine-purgatives

Discussion and Conclusion

The present research elucidated that Al-Razi made a seminal contribution to veterinary
medicine and the subspecialty of veterinary toxicology. Conclusively, it is noteworthy to
suggest that the history of each field of science determines the identity and importance of |
that science and its role in human life and well-being as well as animal health and wel-
fare. Therefore, it is recommended to conduct more research on the history of veterinary,
in particular, veterinary toxicology, by investigating traditional sources of Persian medi-
cine and veterinary medicine, especially the books Faras-Nameh and Baitar-Nameh as
well as other renowned worldwide sources to gain a more comprehensive understanding |
of the in-depth knowledge of veterinary medicine and its subspecialties and historical
origins.
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Table 1: Veterinary toxicants that are mentioned in Al-Razi’s A/-Hawi fi Al-Tib and adaptation

with today’s knowledge
Al-Hawii fi
Vernacular sl
Name(s) Text of Al-Hawi fi Al-Tip ~ [Volume
(Rabizadeh and [Arabic] m:;;:ir’ Adaptation to modern
Okhovat, 2010,  gcjentific = translation [English] (Al-Razi knowledge
. 9
pp- 265-286; LEEIBTIE i 2002 [Veterinary toxicolog
” 4 Ghahreman, and (Al-Razi, 2002, pp. 443, 44’3 i y
;41‘ Okhovat, 2004, p. 79, 146, 248,42, 21, 421, I7’19’ 146, ata]
| 64; Soltani, 2005, 165, 332) N
if . 142) M
4 P 421, 165,
‘ 332))
Moderately toxic to pet
# animals, including cats and
i: ; dogs.
- Clinical signs: vomiting
¥ 5 - | |k ased O ]
| Halion, Mar- ‘Zip OCZ;ZI._ IS Ji i 0] 6: 443 abdominal pain, tremors,
chobeh, Asparagus & lis L =The liquid left after v blood, cardiac, reparatory,
1:‘ NAUS L cooking will kill dogs. and kidney problems
] (Rojas-Sandoval and
i Acevedo-Rodriguez, 2022, p.
e |] 119056).
4 Highly toxic to grazing
3 i sl Gl 2SI I animals.
8 Theil-e-Kabir, alSTTI5] o5 gall Clinical signs: Tremorgenic
J Marg, Bermuda Gz 3 6;79 syndromes and other prob-
’ dactylon = A type with many > i
I grass leaves, if eaten by cattle, ems
I it will Kill them. (Uhlig, et al., 2009, pp.
"‘. 11112-11119).
) el e 3 3 pudly Jas 13
| Sl I Highly toxic to grazing
Kharbag-e-Sefid, ~ Veratrum  _ If it is mixed with 6: 146 calves and other animals
o White hellebore album roasted flour and then ; ;
i : k el (Richter, 1966, pp. 547-549)
‘ mixed with honey, it will
5 kill mice.
Al w e ol i
b Sl e Minimally toxic to animals.
. Euphor- = Ifyou grind it and o o
j . bia trig- pour it into the water Clinical signs: sklp, mopth,
¢ La'iva culeata  tank where there are fish 6; 248 eye, and stomach irritations
Forsk it will cause the fish to (Richter, 1966, pp. 547-549;
B float on the surface of the Gupta, 2012, p. 1082)
! water as it floats after
¥ death.
™1
| Ingestion is toxic to ani-
56 o W)z i i
I st e Nroints FB A ew a5 Wl 2 ‘ mals, frpm mice to livestock
2 : . - g 6; 42 El Bahri, Djegham, and
o onion maritima 1t kills the mouse, and Kkhlouf. 2000 108
¥ it is a deadly poison. Makhlouf, > PP- A
g 110).
A e
L — - = = - — =
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R Aqunitoun

18] (Khanaq--Al-
Nimr), Monkshood,

leopard's bane

Aconitum
spp.

ksl saddl 5 ONSN Jody
gLl il oSUIS kST

= If'it is mixed with meat
and then fed to dogs,
leopards, pigs, wolves,
and other predators, it
will kill them.

Extremely toxic to animals.

Clinical signs: muscular ,
weakness, vomiting, diar- s
rhea, convulsions, death I

(Gupta, 2012, p. 238).

Prunus
amygda-
lus

Lawz, Bitter al-
mond

s ol bl e
= If it is given to the fox,
it will destroy him (1t is
lethal to the fox).

Extremely toxic to animals.

Clinical signs: rapid breath- i {
ing, collapse, death. (Gupta,
2012, p. 1113)

Mezereon, Feb-
ruary Daphne,
Dwarf laurel

Daphne
mezereum

lolly e 5 Gy gudly Ll 13
5 OS5 L s e
oLl

=Ifit is mixed with
roasted flour and made
into a paste with water
and olive oil, it will have
a desiccating effect on
mice, dogs and pigs and
kill them.

6,421

PP - * I

The toxicity of all parts of
this plant was known in
veterinary toxicology

(Viegi, and Vangelisti, 2011,
pp. 999-1000)
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Nerium

Defli, Oleander Y

S SU LB 6,5 50,8555 5
il gadl dale g pandl 5 Jla)
=lIts flowers and leaves
are deadly for dogs,
mules, donkeys, and oth-
er quadruped animals.

6; 165

Extremely toxic to animals.

Clinical signs:

Vomiting, abdominal pain, ir-
regular heartbeat, breathing
difficulty, coma, and death
(Barbosa, Fontenele-Neto,
and Soto-Blanco, 2008, pp.
279-281). Moreover, ac-
cording to recent veterinary
epidemiologic studies, it is
among the most common
poisonous agents (Ceci, et
al., 2020, pp. 1-11; Cortino-
vis, and Caloni, 2013, pp.
163-168).
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Azad derakht,
Neem, Chinaberry,
Bitter oleaster

Melia
azedar-
ach

ZbGE.mUZQ:,«:,J;

= And its fruit is bad for
the stomach, causing

fatality.

5;332

Its toxic effects are well-
known in veterinary
toxicology, and this plant is
especially neurotoxic (Hare,
1998, pp. 514-516; Ferreiro,
et al., 2010, pp. 64-67)
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