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ABSTRACT

Background: Dichrostachys cinerea is considered an invading plant by some and a highly useful
plant by others. Within the scope of opportunities offered by the plant, its utilization as natural
medicine may be of great interest to veterinary science researchers. Aim: To provide abridged
information that offers support and orientation regarding the alternative use of this plant in
medicine.

Development: There is large evidence of the use of Dichrostachys cinerea as a medicinal plant.
Different parts of this plant have been used in different treatments, both in humans and animals.
In search for the causes of the medicinal effects of the plant, several simple techniques like basic
phytochemical screening, and other more sophisticated analytical procedures, have been applied.
Its use as animal food has also been studied, as well as the seasonal influence on the medicinal
values of the plant.

Conclusions: Dichrostachys cinerea is considered an invading plant due to the competition with
other crops, but it offers multiple opportunities for use as a medicinal plant. Still, a great deal
must be done to search for other veterinary and human medical applications.
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INTRODUCTION

According to the manual of African medicinal plants (Iwu, 2014), Dichrostachys cinerea is a
thorny shrub, which can grow up to eight meters high in some areas. Its brownish crust can be cut
off in stripes. The leaves are five to ten cm long, with 8-15 pairs of 4 cm long folioles sharing a
gland with the opposing foliole, and are striated. Each foliole is capped with 10-25 pairs of short
and narrow leaflets. The thorns can also bear leaves. The inflorescence consists of a large amount
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of pink, white, or mauve filaments, which derive from the leaf axes, on approximately 4 cm
stems. The flowers may produce a light fragrance, the sterile flowers are located under the fertile
ones, each bearing a yellow stamen.

The roots of the plant fix atmospheric nitrogen, and the leaves are used as a green fertilizer.
Dichrostachys cinerea can be used as a stabilizer of dunes and the soil (Ecotrop, 2011). Its
capacity for adaptation, and pest resistance are linked to the presence of substances with possible
medicinal use.

Information about the chemical composition, in relation to the potential use of the plant in
nutrition, has been published (Heuzé, Tran, and Giger-Reverdin, 2015; Espinosa et al., 2020),
along with data about the bromatological composition of the aerial parts and the pods
(Feedipedia, 2015a and 2015b).

The rural population of several developing countries with limited medical resources depends on
traditional medicine as a palliative to human and animal diseases. Although commercial
pharmaceutical drugs are sometimes accessible in remote areas, sales by inexperienced dealers,
and/or without printed instructions, which in addition cannot be read, may lead to misuse. Under
these conditions, the utilization of local resources, including ethnoveterinary medicine, is critical
to achieve sustainability in agriculture (Mathias, 2007).

Despite the traditional utilization of medicinal species for veterinary use in Cuba by the people, it
is not sufficiently studied yet, though in recent years, a remarkable advance has been observed.
These results have enabled the detection of 127 species within 113 genera in 51 families, which
are referred to as useful to treat ailments of different livestock types (Fiallo, 2001).

Dichrostachys cinerea (sicklebush) has been reported as the main invader of fertile soils, leading
to a decline in their use for agriculture (International Network of Model Forests, 2017). It has
also been considered a risk for countries with a climate similar to Cuba (SANBI, 2011).

Regardless of its invading characteristic, a more efficient management of the plant needs better
practical alternatives for the resources the plant offers. Within the scope of opportunities offered
by the plant, its utilization as natural medicine may be of great interest for veterinary science
researchers. The aim of this paper is to offer a short guide that provides support in the research of
alternative medicinal uses of Dichrostachys cinerea, both in animals and humans.

DEVELOPMENT

Experience as natural medicine
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Chinsembu and Cheikhyoussef (2016) reported the multiple use of Dichrostachys cinerea in
alternative medicine. They refer to the utilization of different parts of the plant (roots, crust,
cambium, and leaves) treated differently before use.

In countries where the species is commonly found, the roots have been used to heal wounds; the
crust is used as a pain Killer; the crushed leaves as an emetic; the decocted crust as vermifuge and
against blennorrhea (Gomes, Silva, Diniz, and Martins, 2000) to treat venomous snake bites
(Lavanya and Ambikapathy, 2016); and the leaves can be used as an inhalant for sore throat
(Mendes Ferrdo and Candida, n/a). Its use has also been reported (Indjai, Barbosa, and Catarino,
2014) as medication to treat gastrointestinal diseases in animals, particularly goats, and hens, by
placing the plant fruit in their drinking water. There are also reports of its effectiveness against
malaria (Kweyamba et al., 2019) and cancer (Mbaveng et al., 2019).

Decoction of the crust, and crushed fermented seeds are used as antimycotic, and the infusion of
the flower as sedative against insomnia (Godinez-Caraballo and Volpato, 2008).

Some references (Lavanya and Ambikapathy, 2016) deal with the utilization of the crust to treat
toothache and dysentery, as well as research on the anesthetic activity shown by the fresh leaves
at a higher level than the dry leaves, both having the same concentration of crude extract (Fadhili,
2017).

In Cameroon, six aromatic and medicinal plants, including Dichrostachys cinerea, are
traditionally used to treat several diseases, such as infections and parasitism (Kamte et al., 2017).
Besides, Linforth (n/a) reported anti-inflammatory activity and use against diarrhea, cough,
wounds, and insect bites.

Research done with Dichrostachys cinerea leaf extracts (Shandukani et al., 2018), show their
potential as antioxidant and microbial agent, which may be used to treat bacterial diarrhea, and
others. The extracts of polar solvents showed an adequate antioxidant and antibacterial action,
which encourages researchers to find new possible uses of aqueous extracts. According to these
authors, the loss of plant activity when in contact with the gastric juices is of high concern, since
it may indicate inefficiencies to attack pathogens in the digestive tract.

A study done by Shandukani et al. (2018), suggested that in the presence of a group of
metabolites in these extracts can be used to treat diarrhea caused by the ingestion of untreated
waters, as a way to eliminate toxicity (Socogins et al., 2015).

Moreover, Aworet-Samseny et al. (2011), reported that the root extracts exert a depressive
activity on the nervous system of mice, along with a marked protection against induced renal
damage, and a significant reduction of kidney stones in rats. The extracts from the roots, crust,
and leaves proved anti-diarrheal activity. Tannins have been suggested to be responsible for such
effect. These authors also found an in vitro antibacterial effect in the leaf and crust extracts.
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In Indonesia, more than 40 leguminosae were evaluated, including Dichrostachys cinerea,
particularly. The bioactive secondary metabolites (Socogins et al., 2014), that include flavonoids,
show promise to promote research with these plants for use as functional foods, nutraceutics, and
medications (Anton and Jaehong, 2017).

In Cuba, as a result of field work done in seven communities of Camagley province,
ethnobotanical information was submitted in relation to 111 plant species, including sicklebush,
as an antiseptic (Beyra et al., 2004).

There is evidence of the use of Dichrostachys cinerea as a medicinal plant. Different parts of the
plant have been used in different treatments, both in humans and animals.

Study of metabolites

Several different plant characterization studies (including its parts) have been conducted to find
an explanation of what leads to the medicinal effects of Dichrostachys cinerea, to identify
metabolites with known activity.

Table 1 shows the result of the phytochemical screening with different, more or less polarized
solvents for extraction. As shown, the leaves are rich in intermediate metabolites with a useful
potential for medication.

Table 1. Screening results of phytochemical components of Dichrostachys cinerea leaves (Lavanya and
Ambikapathy, 2016; Shandukani et al., 2018).

N | Photochemical component Ethanol extract Methanol extract Chloroform extract
1 | Tannins + + +
2 | Saponins - - -
3 | Flavonoids + + +
4 | Alkaloids + + +
5 | Antho- and betacyanins + + -
6 | Glycosides + + +
7 | Phenols + + +
8 | Cumarins + + +
9 | Steroids and phytosteroids + + -
+ indicates presence - indicates absence

The metabolites observed in the leaves of Dichrostachys cinerea can become active principles for
medical use, though other parts from the plant, like the crust, roots, and even flowers and the fruit
have been found to be useful as well.

Other authors report the presence of metabolites in these parts, including the following:

A phytochemical study done to different extracts, and 20% tinctures from the crust and roots of
Dichrostachys cinerea reveals the existence of a wide variety and abundance of secondary
metabolites, which include saponins, alkaloids, cumarins, and tannins, which, according to the
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authors (Rodés, Pefia, and Hermosilla, 2015), are most likely responsible for the biological
properties attributed to the plant.

Numerous terpene derivatives, called dichrotaschys, have been isolated from the crust. Several of
these compounds inhibit farnesyl transferase (Aworet-Samseny et al., 2011).

The methanol extract from leaves, crust from the stem, and roots collected from Dichrostachys
cinerea trees growing in idle lands, at Jomo Keniata University of Agriculture and Technology
(JKUAT), contained all the phytochemicals used for the basic screening, whereas the extract in
hot water lacked steroids (Johnstone Neondo et al., 2012).

A group of researchers (Rao et al., 2003) isolated a new isomer from mesquitol (2,3-trans-
3°,4°,7,8-tetrahydroxyflavan-3-ol), from Dichrostachys cinerea, with excellent yields. It showed
anti-free radical activity, inhibiting a-glucosamide, but had no inhibiting activity of xanthine-
oxidase. However, the acylation observed in the 3-OH group increased the inhibitory activity
against a -glocosidase, and potential inhibitor of xanthine-oxidase.

The results from different published research studies are not contradictory, but the variety of
methodologies is broad. Apparently, many of the studies done on metabolites have been directed
to the leaves; however, other parts of the plant, such as the crust and roots (less studied), are
commonly used in alternative medicine, which paves the way for new research areas.

Some of the methods used in the studies

Different types of drying, crushing, and extraction methods have been studied, including simple
and state of the art analytical techniques. For instance, Lavanya and Ambikapathy (2016) worked
on leaves dried in the shade, and turned into powder with a pulverizer. The powders underwent
successive extractions with organic solvents, such as ethanol, methanol, and chloroform, based
on the Soxhlet method. Moreover, in their study, Anita and Malar Retna (2016) selected the
extract of chloroform by crushing Dichrostachys cinerea. The 9:1 ratio (chloroform: methanol)
was selected to detect spots, and evaluate color under ultraviolet light. These authors found that
high performance liquid chromatography (HPLC) using the extract of chloroform showed three
components with remarkable peak areas.

In a study conducted by Johnstone Neondo et al. (2012), the leaves, stem crust, and roots, were
washed and dried in the air and sun (27-30°C) for 14 days. The sensitivity of different bacterial
strains was measured in terms of inhibition zones, using the disc diffusion assay. The artemia
salina lethality test was used to predict the presence of bioactive compounds in the extracts. The
methanol extract contained all the phytochemicals, whereas the extract in hot water lacked
steroids. No significant differences were found between the extracts in relation to antibacterial
screening.
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To explain the behavior of the plant, Vijayalakshmi et al. (2013) studied the fingerprint of the
Dichrostachys cinerea extract by Thin Layer Chromatography, then they isolated several
fractions using column chromatography. In one of them, B-amirine glycoside was found, which
confirmed the use of infrared spectroscopy, H-NMR, CENMR, and MS.

As stated in previous paragraphs, very simple techniques, like basic phytochemical screening
have been useful as analytical procedures, with the utilization of more sophisticated technologies.

Further studies

Apart for its medicinal use, this plant has been subjected to other studies, but no clear conclusions
have been drawn in most of them.

According to Ernst et al. (1991), the decline of the phenolic concentration takes place in waves
throughout the year, which may be related to climatic factors. The monomeric factors make up a
large percentage of water-soluble phenolic compounds, which was significantly correlated to
total phenols. A general trend toward a positive correlation between high N, P, and K
concentrations and the high concentrations of phenolic compounds was observed.

Authors like Scogings, Hjalten, and Skarpe (2011) studied the presence of N, and the action of
intermediate metabolites as protectors of plants, in relation to the intensity of leaf browsing
(Dichrostachys cinérea and others).

A published article on the use of Dichrostachys cinerea pods as commercial feedstuff substitute
(Marius, 2018) reports the utilization of pods at three levels of inclusion (20, 40, and 60%),
compared to a control based on a commercial feedstuff. The weight of goats supplemented with
20% Dichrostachys cinerea was similar to the ones fed on the control. The weights of animals
supplemented with 40 and 60% of the legume, were lower. Concerning the utilization of
sicklebush pod meal as alternative protein supplement in Cuban private pig farmers (Martin-
Casas et al. 2017) concluded that at least 30% of the dry matter in commercial feedstuffs, can be
replaced by this meal without affecting the required growth. They concluded that their low
digestibility is not acceptable for intensive rearing.

CONCLUSIONS

Dichrostachys cinerea is considered an invading plant that competes with other crops, but it
offers multiple opportunities for use as a medicinal plant.

Still, a great deal must be done to search for other veterinary and human medical alternatives.
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