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Side effects in humans due to the consumption of glycosides present in nettle
(Cnidoscolus aconitifolius)
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Abstract:

The nettle (Cnidoscolus aconitifolius) is a plant that extends through all the tropical and subtropical regions, it represents 3% of the
vascular flora of Mexico. The phytochemical screening has shown the presence of cyanogenic glycosides, a compound to which its
toxic potential in humans is attributed, causing reactions such as loss of consciousness, respiratory arrest and, ultimately, death. Side
effects associated with cyanogenic glycosides, either by contact or ingestion of nettle are usually mild in most cases, even so, the plant
is treated like a pest.
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Resumen:

La ortiga (Cnidoscolus aconitifolius) es una planta que se extiende en regiones tropicales y subtropicales, representa el 3% de la flora
vascular de México. Su tamizaje fitoquimico ha mostrado la presencia de glucésidos cianogénicos, compuesto por el cual se le
atribuye su potencial toxico en humanos provocando reacciones como la pérdida del conocimiento, paro respiratorio y, en Ultima
instancia, la muerte. Los efectos secundarios asociados a los glucésidos cianogénicos, ya sea por contacto y/o la ingestion de ortiga
suelen ser leves en la mayoria de los casos, aun asi, la planta es tratada como una plaga.
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1. Introduccién with an irregular slope [2], its petiolate leaves are
long and thick, measuring up to 25 cm long and up
to 30 cm wide, divided into five lanceolate lobes [3],
it also has long stems covered with soft trichomes
alternating with hard ones in its widest parts, which
when cut release milky sap. Moreover, in spring it
presents small bouquets of white flowers [4].

The nettle belongs to the Euphorbiaceae family that
is made up of around 8700 species, this family is
considered one of the largest in the world, it extends
in tropical and subtropical regions. It is estimated
that in Mexico the family represents 3% of the
vascular flora [1].

Itis a shrub that measures from 3 to 6 m in height
Components
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Nettle (Cnidoscolus Aconitifolius) presents crude
protein values of 16.5%, increasing to 29.9% in the
leaves [5], moisture content of 13.53%, ash 4.8%-
9.2%, fat 7.9%, fiber (31.165%) and minerals such
as Fe 21.5 mg/100g, Mn 4.3 mg/100 g, Ca 880
mg/100 g of leaf, Zn 7.2 mg/100 g of leaf, Cu 1.3
mg/100 g of leaf and Mg 484 mg/100 g, also
presents hydrocyanic acid 34.7 mg/100 ¢
considered an anti-nutritional element [6].

As for vitamins, it contains vitamin C 892.02
mg/100g, B complex vitamins: vitamin B1 9,425
mg/100g, vitamin B2 5.84 mg/100g, vitamin B9
9,425 mg/100 g, which are essential for growth,
development and maintenance of body functions. It
also contains vitamin A 5,644 mg/100g, which is
essential for normal vision, gene expression,
growth, and immune function by maintaining
epithelial cell functions. Another important vitamin
that we can find is vitamin E with approximately
88.99 mg/100g, this vitamin is a powerful antioxidant
that can prevent damage caused by free radicals. In
this plant we can find most of the essential amino
acids, in 100g of protein there are alanine 4.60g,
arginine 5.17g, glutamic acid 13.50g, methionine
1.35g, histidine 2.60g, isoleucine 4.25g, lysine
5.05g, threonine 3.70g, tyrosine 3.33 g, aspartic acid
8.50g, serine 3.36g, and valine 4.54g [7].
Phytochemical screening has shown the presence
of flavonoids, phenols, anthraquinones,
triterpenoids, tannins, saponins, alkaloids, phytates,
steroids, and cyanogenic glycosides [8,9,10].

Cyanogenic glycosides

Nettle (Cnidoscolus aconitifolius) is little considered
for wild flora, due to its toxic potential for both
humans and animals, which is attributed to the
presence of cyanogenic glycosides, which are the
product of secondary metabolism in the synthesis of
compounds typical of the plant and an aglycone type
a-hydroxynitrile and a sugar, mainly D-glucose are
also composed [11].

The cyanogenic glycoside that has been found in
nettle (Cnidoscolus aconitifolius) is linamarin [7].
Cyanogenic glycosides can form hydrocyanic acid
(HCN) when hydrolyzed, which is a toxic compound
[12]. HCN is a systemic poison and its toxicity is due
to inhibition of cytochrome oxidase, which prevents
cellular utilisation of oxygen. Inhibition of the

terminal step of electron transport in brain cells leads
to unconsciousness, respiratory arrest, and
ultimately death [7]. The HCN is released by the
action of linamarin, which is activated when the
leaves or any part of the plant are crushed or
fragmented, the linamarase comes into contact with
the bound cyanide, producing the release of the
toxicant [13].

Effects in humans

The presence of trichomes distributed throughout its
vegetable and floral parts, in addition to favouring
the absorption of nutrients for the plant, when it
comes into contact with the skin, it injects the toxic
compound present, causing severe pain
accompanied by swelling, itching and the
appearance of blisters on the affected part [14].

Its handling must be carried out with caution to avoid
any direct contact with the skin. Once the intact
leaves are removed, they maintain toxicity for up to
30 days and the leaves that are grounded for up to
3 days [15].

When the plant is ingested in small quantities, it
causes vomiting, stomach disorders and nervous
disorders, that is why it is considered the most
painful stinging plantin Central America [16]. In case
of high ingestion, neurotoxic effects have been
observed, including convulsions and coma, and
even death. In people who have experienced HCN
poisoning, sequelae have been seen that include
symptoms such as headache, apathy, muscle
numbness including arms and legs, partial loss of
vision, cardiac and central nervous system disorders
[17].

Stinging nettle (Cnidoscolus aconitifolius) has 2.51
mg of HCN equivalents/100 g of fresh weight and it
is estimated that the recommended safe amount for
consumption of foods containing cyanide is 10 mg of
HCN equivalents/100 g of weight fresh [7], in the
same way it is recommended to avoid the
consumption of the raw plant since this compound is
eliminated with heat and is not retained in the
cooking water [12].
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Figure 1. Nettle leaf (Cnidoscolus aconitifolius)

Applications

Traditionally known as chaya, this plant is frequently
used as a living fence, in thickets, rocky streams and
coastal dunes [18], These fences take advantage of
the physical characteristics present in the bush,
especially its long stems. With this plant, an ointment
is also made, which is used as an adjuvant, in
popular medicine, in the treatment of inflammatory
diseases such as rheumatoid arthritis or in case of
blows and/or sprains [15].

Some species of Cnidoscolus are of interest for their
nutritional potential, their leaves and flowers are
usually incorporated into dishes or even consumed
in salads [19]. However, its consumption is mainly
intended as forage food [15], this is mainly attributed
to the toxic potential that has been attributed to the
plant. In the Huasteca region, fresh cheese is made
in a traditional way in which nettle is used as a
coagulating agent for milk, according to the
inhabitants from the Sierra of Hidalgo, the plant was
used in the production of cheese when commercial
rennets were not yet known in In this area, however,
this tradition still continues and it has been observed
that using this technique, cheeses with a softer
texture and higher yield are obtained compared to
those obtained using other coagulants [3].

Conclusions

Side effects associated with cyanogenic glycosides,
either by contact or ingestion of nettle (Cnidoscolus

aconitifolius) are usually mild in most cases, even
s0, the toxic potential of the plant makes it seem as
a pest. However, it has been observed that it has a
great nutritional potential, which has been little
studied, its wide content of secondary metabolites
could make it a product of interest for the food and/or
pharmaceutical industry. Technological advances
can allow the extraction of compounds of interest in
the plant without exposure to toxic compounds,
which can lead to the creation of products, such as
nutraceuticals and pharmaceuticals, thus taking
advantage of a plant that is currently not used. The
incorporation of nettle as a vegetable food, either in
salads or in a more specialised way in cheese
making, acting as a coagulant, could positively
favour an increase in its consumption, thus taking
advantage of its nutritional characteristics.
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