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Abstract       The genus Aconitum consists of more than 300 species. 
Aconitum is known by humans from long time before scientists started to make 
any kind of research on it. It was used as arrow poisons by Greeks, in the 
herbal medicine in China, Japan and India and in folk medicine. All of those 
herbal plants are highly poisonous because of the alkaloids they contain. 
Through the history, many people were poisoned or they committed suicide 
with this plant. It usually grows in the European mountains such as Alps and 
the Carpathians. Aconitum anthora’s common name is yellow monkshood, 
having also the colour yellow. In time more research had been made and we 
developed methods through which we can use those plants to our benefit. The 
most important compounds of the chemical composition of Aconitum are 
alkaloids (for example: aconitine, hypaconitne, heteratisin, heterophyllisine, 
heteroplylline, heterophyllidine, atidne), flavonoids, free fatty acids. It was 
discovered that some species have anti-diarrhoeal, anti-oxidant, anti-
inflammatory and anti-microbial properties.   
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Till now, there were discovered more than 300 

species of the Aconitum genus. Almost all of them are 
perennial herbs, found in the Northern Hemisphere [5]. 
The majority of the species are highly toxic because of 
their chemical composition. These plants contain 
diterpenoid alkaloids [16]. Despite their toxicity, the 
plant was used in the ancient times, in China, for its 
medicinal properties The main neurotoxins are found in 
the tubes of the plant, for example the alkaloids 
aconitine and mesaconitine. They cause numbness in 
muscles and paralysis by activating sodium channels. 
For many of the Aconitum species were found 
medicinal purposes such as analgesic and anti-
inflammatory medicaments. The scientists interest in 
this plant exists because of the presence of the 
alkaloids which have many pharmacological properties 
[12]. 

Aconitum anthora L, (common 
names: anthora, yellow monkshood, healing 
wolfsbane) is a yellow flowering plant is a species 
from the genus Aconitum, part of the Ranunculaceae 
family. It can be found in the European mountains, 
(the Alps and the Carpathians) and the northern parts of 
Asia. Because of the hybridisation and the isolation, all 
Aconitum species have great variability [2]. 

As a widely used Chinese herbal medicine, the 
tubers and roots of Aconitum (Ranunculaceae) are 
commonly applied for various diseases, such as 
collapse, syncope, rheumatic fever, painful joints, 
gastroenteritis, diarrhoea, oedema, bronchial asthma, 
various tumours, and some endocrinal disorders like 

irregular menstruation. However, the cardio 
andneurotoxicities of this drug is potentially lethal, and 
the improper use of Aconitum in China, India, Japan 
and some other countries still results in a high risk of se 
vereintoxications. Based upon the regulations 
stipulated by the State 

Food and Drug Administration of China, only 
the processed, detoxified tubers and roots of Aconitum 
are allowed to be administered orally, used in clinical 
decoctions and adopted as raw materials for 
pharmaceutical manufacturing. To date, more than 70 
traditional and modern techniques are applied for 
processing Aconitum roots for medicinal use. In recent 
years, a large number of studies have investigated the 
toxicological and pharmacological characteristics of 
Aconitum, their main alkaloids and their derivatives. 
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Aconitum tubers and roots are therapeutic 
sources for many joint, gastrointestinal, lung, endocrine 
and tumor diseases. Although Aconitum-based 
medicines have wide uses, their neurotoxic and lethal 
effects should not be forgotten. Among the countries 
where severe poisonings have been reported, we 
mention in particular the countries on the Asian 
continent (for example China, Japan and India). To this 
end, the State Food and Drug Administration of China 
has introduced clear regulations on the organs used in 
the medicine industry and how they are administered. 

Over time, more than 70 techniques have been 
identified for processing Aconitum roots, which have a 
medical purpose. Studies have highlighted a wide 
range of alkaloids and derivatives extracted from 
Aconitum, compounds that demonstrate the 
toxicological and pharmacological properties of this 
plant [17]. 
 
Etymology 

A lot of words have their origin in ancient 
languages, just like Aconitum has it origin from Greek. 
Aconitum may also from the word akon which means 
dart or javelin. Other options could be akonae because 
of the rocky ground on which the plant was through to 
grow. Another Greek word is lycoctonum. This one is 
translated directly to wolf bane. It indicates that 
humans were using the juice of the plant to poison their 
arrows so that they could kill wolves. On the other 
hand, Monkshood comes from English which refers to 

the cylinder form that the helmet has. This is how the 
flower can be distinguished from other [10]. 
 
Origin and history 

Through the history, a lot of Aconitum species 
have been used to poison the arrows. Those arrows 
were used to kill animals. Minaro in Ladakh were 
killing ibex, the Ainu in Japan and the Matagi hunters, 
which were located in the same region .were killing 
bears and the Aleuts of Alaska's Aleutian Island were 
killing whales. If one man was in a kayak armed, with 
only one poison-tipped lance would be able to hunt the 
wale. It would make the whale paralyzed due to the 
poison and it will make it to drown. The description of 
the Aconitum tipped arrows can be found  in the Rig 
Veda [19]. 
 
Taxonomy 

All Aconitum plants are part of the Aconitum 
genus and they are classified in the Ranunculaceae 
family. The Aconitum genus has over 300 species, such 
as: 
Aconitum lycoctonum 
Aconitum anthora 
Aconitum napellus 
Aconitum noveboracense 
Aconitum plicatum 
Aconitum heterophyllum 
and besides those, some hybrids were found. 
 
Description 

Plant of genus Aconitum have dark green 
leaves, with no stipuls, long petioles and a spiral 
arrangement, that can be palmate or deeply palmately 
and have lobes with 5-7 segments each one also been 
trilobed. The stern is tall . It has on it a raceme with 
large flowers with numerous stamens. They are 
zygomorphic and for the colors , there were found 
purple, blue, yellow, white or pink flowers. They can 
be perceived on account of the five petaloid sepals (the 
back one), which is known as the galea. Due to this fact 
the English name is monkshood [2]. They can have two 
to ten petals. They have an empty spike at their zenith 
which contains the nectar. The fruit can be described as 
an ensemble of follicle [9]. 
 
Chemical constituent 

Aconitum genus is known for it’s medicinal 
and phamaceutical value. These medicinal plants [14] 
species are a generous source of diterpene alkaloids 
and flavonoids. Many of which depicts broad spectrum 
of activities. The roots which have been used first and 
foremost as poison than as medicine, are now reported 
to possess significant antipyreticand analgesic 
properties and a high therapeutic index [3] 
Lycaconltine, collected from several Aconitum sp was 
found to be effective opposed to multidrugresistant 
cancers. [4] a lot of studies have been made since last 
twenty years on the isolation, identification , structural 
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elucidation of active constituents of the genus 
Aconitum sp and their pharmacolagical and biological 
activity. Alkaloids and Flavonoids both are manifested 
with large selections of pharmacological and biological 
activities. 
 
Alkaloids:  

The tuberous roots of genus Aconitum 
contains alkaloids benzoylmecasonine, mesaconitine. 
aconitine, hypaconitne, heteratisin, heterophyllisine, 
heteroplylline, heterophyllidine, atidne, isotisine, 
hetidine, hetsinone and benzoyheteratisine and plant 
have alkaloids: heteratisine, heterophyllisine, 
heterophyllidine, atidine, isotisinle, hetidine, hetsinone 
and benzoylheteratisine [15]. These alkaloids are said 
to be verytoxic, but turn easily into less toxic alkaloids 
like saconitinn transforms into benzylaconine, aconine, 
pynaconine if they go through  a reaction of oxidation, 
debenzoylation or deacetylation. One of the conditions 
for this reactions is to apply a treatment, to heat or to 
alkaline the reaction compounds.  
 The toxicity of Aconitum spp. tubers has been 
reduced by various methods, which has made it 
possible to widely use medicinal products against 
neuronal and inflammatory disorders. However, under 
current conditions, a standardized method for assessing 
the content of toxic alkaloids in the roots of Aconitum 
species is missing. Although the photoprotective, 
antioxidant and antimicrobial role of flavonoids is 
known, information on this class of phenolic 
compounds is scarce. In this case, the flavonoids 
highlighted in recent years have served as 
chemotaxonomic markers. 

 

Fig. 1. Alkaloids of different Aconitum sp. (1) 
Aconitine; (2-4) Transformed products of 

aconitine- Benzoylaconine, Pyraconitine and 
Lipoaconitine;(5-6) Swatinine and benzene 
derivative ;(7-8) Spicatine A and B; (9-10) 

Isoatisine and Coryphine [7] 

Flavonoids:  
The genus Aconitum constitutes of many 

European and Asian species. The plants of this 

genus have specific characteristics. The stern is tall, it 
has on it a raceme with large flowers. They are 
zygomorphic and for the colors , there were found 
purple, blue, yellow, white or pink flowers. The 
appeal on this genus is based on the diterpene 
alkaloids, used in oriental medicine [7] and 
flavonoids studied in the last decade as 
chemotaxonomic markers. These alkaloids and 
flavonoids are embodied with different biological 
and pharmacological properties [1] which make 
this genus most critical among all other genuses. 
Abundance of published data are available on 
alkaloidal content and their pharmacological 
characteristics, but only little data have been 
reported on other pharmacologically active 
component e.g., flavonoids. This is a class of low 
weight molecules. They are classified as phenolic 
compounds. They show different biological 
functions that grant synergy between plants and 
their environment. They offer color to flowers 
which captivates the pollinating animals. Beyond 
pigmentation, flavonoids also show phenomenon 
of co-pigmentation which imparts different 
shades to the flower. The role of flavonoids is to 
protect the plant from ultraviolet sunlight (photo 
protection) are they also potent scavengers of reactive 
oxygen species which prevent lipid peroxidation. 
Thus, flavonoids are as important as alkaloids for 
lots of functioning in the plant body. More 
research is made on these compounds but at the 
moment there is too little information on them [13]. 

 
Fig. 2 Flavonoids of different Aconitum sp. (1) 

Chemical structure of flavonoids from A. 
anthora L.; (1-2) new quercitin derivative, (3-4) 
new kaempferol derivative, clovin and robinin; 

(5-6) Liquiritigenin and liquiritin (processed 
aconiti tubers, [7] 
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Free Fatty Acids 
Other than alkaloids and flavonoids, there 

are other chemical components which have been said 
to be there in Aconitum sp. and are good for human 
health e.g., Free Fatty Acids (FFA), which have 
caught some eyes in food nutrition value, diagnosis 
of certain diseases and in pharmacology. Lenoleic 
acid, palmitic acid and oleic acid were found in 
abundance by using the analysis of gas 
chromatography-mass spectrometry (GC-MS) through 
esterification of the alcoholic extract proceeded. Those 
are three types of FFA [8]. 

 
Toxicity 

It is specific to the plants in genus Aconitum 
to have in, especially in the roots and tubers, a high 
amount of highly toxic poison. The poison constitutes 
in aconitine alkaloid and akin alkaloid. The neuronal 
sodium channels can be depolarize with those alkaloids 
in tetrodotoxin sensitive tissues. Because of this, 
aconitine is known to be a neurotoxin and a 
cardiotoxin. The effects of this depolarization can lead 
to diarrhea, convultions, ventricular arrhythmia and 
also death, due to the increase excitability of the 
sodium channels. All of this is caused by the influx of 
the sodium and the delay in the repolarization of the 
channels. 

Noted symptoms may show almost 
immediately, frequently in one hour. On the other 
hand, dearth is almost instantaneous if large amount of 
poison is absorbed. Death usually strikes somewhere 
between two to six hours in fatal poisoning (20 to 40 
ml of tincture may prove fatal [2]. The sings of 
poisoning are correlated with the dose of poison. In the 
first stage, gastrointestinal sings are observed. It also 
appears nausea, vomiting and diarrhea. After this 
appears a sensation of burning in the abdomen, tingling 
and numbness in the mouth and face region. In advance 
stages, the sensation of numbness progresses to the 
limbs. The person can start to feel pronounced motor 
weakness and cutaneous sensation of tingling. Other 
symptoms can be sweating, dizziness, difficulty in 
breathing, headache and confusion. There are specific 
symptoms for the cardiovascular system such as 
hypotention, sinus bradycardia and ventricular 
arrhythmias. Ventricular arrhythmias and asystole are 
the causes of death in the case of this poison, along 
with paralysis of the heart or respiratory center. The 
only sings of post mortem is asphyxia.  

Because of the cardiotoxicity of this poison, 
to be able to treat a patient, his blood pressure and 
cardio rhythm must be strictly monitored. The first 
sings of intoxication are the gastrointestinal ones, so 
the gastrointestinal decontamination must be made 
within the first hour of contamination. This procedure 
must be made with activated charcoal. The most 
efficient antidote for bradycardia is atropine, which is 
used to treat the poisoning with this plant as well. 
Lidocaine, amiodarone, bretylium, flecainide, 

procainamide, and mexiletine  are other cures for 
ventricular arrhythmia. For the patients which were 
detected with severe aconite poisoning, the treatment 
with charcoal hemoperfusion was found successful [6]. 
Skin contact with the plant usually has just a mild 
toxicity. The sings in this case could be tingling and 
felling of coldness in the extremities, symptoms 
included in paraesthesia. 

 
Biological and pharmacological properties 

Biological and Pharmacological properties 
of any compound correlates to its both injurious 
and constructive effect on living. The tubers of the 
Aconitum sp. have been extensively used as a 
poison since archaic time but with the progress in 
technology, its medicinal aspect was researched 
and a therapeutic dose has been established. 
Adequate processing and multiherb formulation 
can decrease the level of toxicity. It has been 
known that herbs like Aconitum, Ephedra are 
unused as a single herb for intervention and 
aconite is only used when it is processed and in 
combination with specific matched herbs. The 
active ingredients of Aconitum have been said to 
have important pharmacological and biological 
characteristics. 

Different species of this genus shows 
antipyretic, anti-inflammatory, analgesic, 
astringent and anti-diarrhoeal activities. Besides, 
they also depict powerful antioxidant and 
antimicrobial activity.[7] 

Anti-oxidant and Anti-inflammatory 
activity: 

Swatinine and a benzene derivative together 
with four known alkaloids, delphatine, 
lappaconitine, puberanine and N-acetylsepaconitine 
deserted from aeriform parts of A. leave Royle were 
exposed to biological studies. Swatinine and 
delphatine, alkaloids secluded from aerial parts of 
A. leave Royle presented favourable antioxidant 
activity of 54.1% and 55.4%, especially, when 
tested by DPPH radical scavenging activity and 
comparing with 1 mM BHA (92.1%) as standard. 
Anti-inflammatory motion was depicted by all the 
confined compounds but lappaconitine and 
puberanine demonstrated best and significant anti-
inflammatory exertion among all the other 
alkaloids. In a different study, anti-oxidant activity 
of flavanoids, quercitin and kaempferol derivatives 
was screened using three in vitro assays namely 
DPPH radical scavenging, total antioxidant capacity 
and lipid peroxidation assay using quercitin as 
standard. All the examined compounds exposed 
docile activity towards lipid peroxidation assay but 
ten folds lesser than the standard. Quercitin 
derivative displayed values higher than kaempferol 
derivatives in other two assays, which proposes that 
quercitin derivative was the most effective admits 
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all and can be capably used in various anti-oxidant 
medications [11]. 

Anti-diarrhoeal and anti-microbial 
activity: 

A. heterophyllum Wall has been 
previously stated to have anti-diarrhoeal activity 
as well as astringent and tonic properties. It is 
now used as an important ingredient of anti-
diarrhoeal medicine. Antimicrobial activity of 
crude extracts of A. chasmanthum along with 
brine shrimp lethality and insecticidal activity was 
tested. Antibacterial activity evaluated in 
opposition to gram negative and gram positive 
bacteria using methanolic extracts (100 and 200 
μg) exhibited inconsequential activity when 
compared to standards. All the fractions depicted 
strong antifungal activity as opposed to 
Trichophytonmentagrophyte. Ethyl acetate extract 
was discovered to be the most compelling 
antifungal agent. Insecticidal activity of 
methanolic extract was a match to standard 
atropine at 500 ppm, while 1000 μg mL-1 of LD50 
was noticed with brime shrimp lethality test. A. 
tanguticum displayed strong inhibition against 
Fusariumsemitectum and methicillin resistant 
Staphylococusaureus and low activity against 
Escherichia coli. The results suggested that the 
essential oil could be used as antimicrobial agents 
for treatment of infectious diseases especially for 
antibacterial agents against MRSA [18]. 

 

Conclusions 
 

All the Aconitum species, are found in the 
mountains. Not only the roots of the plant, but also the 
areal parts, are poisoned. The plant also has biological 
and pharmacological properties such as anti-microbial 
or anti-diarrhoeal. Trough proper processing the 
toxicity of the plant can be reduced, so it can be 
used with a medical purpose. 
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