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Abstract  The aerial parts of Cyclolepis genistoides, commonly called “palo azul” 
or “matorro negro”, are widely used in folk medicine in Paraguay, Northern and 
central Argentina, as a diuretic and for the treatment of kidney diseases, urinary 
tract irritation, kidney pain, bone pain (analgesic). It is also used as an antipyretic, 
as a blood purifier, against liver diseases and as a hypotensive. The main metabolites 
identified in the chloroform extract of aerial parts are oleanolic, ursolic and betu-
linic acids and other closely related triterpenes along with the sesquiterpene lac-
tones deacylcynaropicrin and its 11,13-dihydroderivative. Most of the uses of this 
plant could be justified by the known biological effects of above metabolites. Very 
little is known about the water-soluble metabolites of “palo azul”, and as 
such,  research on the content of polyphenols, flavonoid glycosides, chlorogenic 
acid, dicaffeoylquinic acids and phenyletanoids are welcome.

 

Cyclolepis genistoides. (Photos by the author).
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1  �Introduction

Cyclolepis genistoides (Asteraceae) is a shrub known as “palo Azul” (“blue stick”). 
The name refers to the observations according to which when its stems are sub-
merged in water the solution acquires color or blue fluorescence. The decoction of 
its aerial parts is used in traditional medicine for kidney problems, elimination of 
uric acid, as a diuretic, antiarthritic, hypoglycemic and antitussive. Oleanolic acid, 
ursolic acid, betulinic acid and other closely related triterpenes, together with the 
sesquiterpene lactones deacylcynaropicrin, zaluzanin C, their corresponding 
11,13-dihydroderivatives and isolippidiol, are the main metabolites identified in the 
chloroform extract of aerial parts. The reported pharmacological properties of com-
pounds identified in this species agree with the use in folk medicine. No adverse 
effects or toxic effects have been reported from the use of this plant.

2  �Taxonomic Characteristics

Cyclolepis genistoides D.  Don is a medicinal plant belonging to the Asteraceae 
family, subfamily Mutisioideae, tribe Mutisieae (Katinas et al. 2008). Shrubs that 
grow up to a height of 2.5 m, are densely branched, with short branches modified in 
thorns. Its habitats are in the sandy soils of saline margins and salty rivers from the 
Paraguayan Chaco, northern and central Argentina to Northern Patagonia. In 
Northern Argentine, C. genistoides blooms in early spring.

The species was first described by the Scottish botanist David Don, in 1832 (Don 
1832). It is known by the vernacular names “palo azul” or “matorro negro” (Zuloaga 
and Morrone 1996, 1999). It has a synonym: Gochnatia genistoides (D.  Don) 
Hook. & Arn.

3  �Crude Drug Used

Cyclolepis genistoides is widely used in folk medicine as a diuretic, antirheumatic 
and antispasmodic agent. A decoction of aerial parts (tender branches and leaves) is 
used (Filipov 1994; Giberti 1983; Scarpa 2004; Alonso and Desmachelier 2006; 
Barboza et al. 2009).

A decoction prepared with three 20  cm long branches in 5  liters of water is 
recommended to treat bone pain; use as a warm bath until symptoms decrease 
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(Scarpa 2004). For other uses (diuretic, urinary tract irritation, kidney pain) the 
following preparations are reported: (i) a decoction is made with a handful of leaves 
in 2 liters of water. Let cool and keep in the refrigerator. Drink once a day for three 
consecutive days (Scarpa 2004); (ii) a decoction is prepared with five apical parts of 
branches in 2 liters of water. After decanting or filtering, the liquid is taken “like 
water” (Scarpa 2004); (iii) prepare a decoction (5 min) with 25 g of tender branches 
in one liter of water. Filter or decant and drink 2–3 cups per day (Alonso and 
Desmachelier 2006).

4  �Major Chemical Constituents and Bioactive Compounds

A chemical investigation reported several triterpenoids with ursolic acid and 
oleanolic acid in a 3:2 ratio as main components, accompanied by lesser amounts of 
betulin, betulinic acid, methyl betulinate, β-amyrin, dihydro-β-amyrin, oleanonic 
acid, taraxasterol, 12α,13α-epoxyoleanolic acid, 30-hydroxylupeol and 3β,28-
dihydroxylup-20(29)-en-30-al; also, significant amounts of the sesquiterpene lac-
tones deacylcynaropicrin, 11(13)-dihydrodeacylcynaropicrin and isolippidiol were 
present (De Heluani et al. 1997). In addition, recently we have also identified zalu-
zanin C and 11(13)-dihydrozaluzanin C in the sesquiterpene lactones mixture of 
this plant (Catalán et al. 2020). Oleanolic acid, ursolic acid and their derivatives are 
pentacyclic tritepenoids with confirmed pharmacological properties (Liu 1995; 
Wójciak-Kosior 2013; Mlala et al. 2019). The pharmacological effect of decoctions 
of “palo azul” was attributed to these triterpenic acids (Alonso and Desmachelier 
2006; Sosa et al. 2011). Reviews on the pharmacology of the main components of 
the lipophilic extract of “palo azul”, i.e., oleanolic acid (Liu 1995; Wójciak-Kosior 
2013) and ursolic acid (Liu 1995; Wójciak-Kosior 2013; Mlala et  al. 2019), are 
available. Oleanolic and ursolic acids displayed hepatoprotective effect (Ma et al. 
1982, 1986; Shukla et al. 1992; Liu 1995; Liu et al. 1995; Sosa et al. 2011) and anti-
inflammatory activity in carrageenan (Singh et al. 1992) and dextran-induced edema 
in rats (Sosa et  al. 2011). Oleanolic acid elicited marked anti-arthritic action in 
adjuvant-induced polyarthritis in rats and mice and in formaldehyde-induced arthri-
tis in rats (Liu 1995; Mlala et al. 2019 and references cited therein) and exerts an 
antidiabetic effect in rats (Wang et al. 2011). On the other hand, it has been reported 
that deacylcynaropicrin -the main sesquiterpene lactone of “palo azul”- inhibits 
RANKL-induced osteoclastogenesis by inhibiting NF-κB and MAPK and promot-
ing M2 polarization of macrophages (Li et al. 2019) while 11,13-dihydrozaluzanin 
C showed anti-inflammatory activity in mice (Piornedo et al. 2011). The reported 
bioactivities of components isolated from “palo azul” seem to validate the folk uses 
of this plant.

Cyclolepis genistoides D. Don



186

5  �Morphological Description

A gynodioecius shrub up to 2.5 m high, densely branched, rigid branches almost 
perpendicular to the stems with the short branches modified in thorns. Alternate 
leaves, briefly petiolated, deciduous, oblong-lanceolate, acute at the apex and con-
tracted at the base, 6–20 mm long by 2.5–6 mm wide; pubescent on both surfaces. 
Capitula subsessile, homogamous, densely bracteolate; receptacle epaleate; involu-
cre three- to six-seriate. Florets isomorphic in bisexual capitula, corolla actinomor-
phic, tubular funnelform, deeply five-lobed, lobes coiled; anther apical appendages 
apiculate, tails slightly papillose; style bifid, branches dorsally smooth; female 
capitula with florets without staminodes, corolla tubular-filiform, shallowly five-
lobed, tube long, up to 2/3 of corolla length, lobes straight. Cypselae villose; pappus 
of scabrid bristles. Cylindrical achenes, densely sericeous-pubescent, 3 mm long 
(Cabrera 1978).

6  �Geographical Distribution

This species has a wide distribution in saline areas throughout Paraguay, Northern 
and central Argentina to Northern Patagonia. Possibly it also grows in the bordering 
areas to the southeast of Bolivia.

7  �Ecological Requirements

It grows on the banks of salt flats and salty rivers. This species is threatened by 
habitat loss. No studies on the domestication of this species have been made.

8  �Traditional Use (Part(s) Used) and Common Knowledge

Aerial parts: branches, leaves and (rarely) flowers (photo). Cyclolepis genistoides is 
commonly known as “palo azul” (blue stick) or “matorro negro” (black bush) in 
Argentina; and “jupoty”, “ñuati hu” (Guarani language) and “matorro negro” in 
Paraguay (Giberti 1983; Alonso and Desmachelier 2006). Infusions and decoctions 
of aerial parts are widely used in traditional medicine as a diuretic, analgesic, anti-
spasmodic, antiarthritic, antirheumatic and to treat renal ailments and liver diseases 
(Filipov 1994; Giberti 1983; Scarpa 2004; Alonso and Desmachelier 2006; Barboza 
et al. 2009). Orally ingested decoction has also been reported to suppress cough and 
to relieve waist pain (Filipov 1994; Alonso and Desmachelier 2006).
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9  �Modern Medicine Based on Its Traditional Medicine Uses

It has been shown that two of its major components, namely, oleanolic acid and 
desacylcynaropicrin, displayed significant anti-inflammatory activity in the 
carrageenan-induced inflammation test (Sosa et al. 2011). As previously mentioned, 
reviews on the pharmacology of oleanolic acid (Liu 1995; Liu et al. 1995; Wójciak-
Kosior 2013) and ursolic acid (Liu 1995; Wójciak-Kosior 2013; Mlala et al. 2019) 
are available. However, it should be noted that these triterpenic acids and the other 
triterpenoid components of Cyclolepis genistoides are present only in small amounts 
in the decoction due to the water insolubility of these compounds (Catalán et al. 
2020). The hydro-alcoholic extract of “palo azul” exhibited a weak depressant effect 
on CNS and low acute toxicity in mice (Montalbetti Moreno et  al. 2018). The 
diuretic effect of 10% infusions of Cyclolepis genistoides on Wistar rats was moder-
ate but significant in relation to the control (Sosa et  al. 2007) whilst the ethanol 
extract promotes differentiation of adipocytes and regulates adipokine expression in 
3 T3-L1 adipocytes by modulation of peroxisome proliferator–activated receptor 
(PPAR) (Sato et al. 2013) and induces the formation of myotubes by differentiating 
C2C12 myoblast cells (Sato et al. 2016). It is worth noting that the amount (concen-
tration) of oleanolic acid, ursolic acid and other triterpenes in the ethanol extract is 
much higher than in the aqueous decoction due to the greater solubility of these 
triterpenic acids in alcohol. On the other hand, sesquiterpene lactones are well-
known bioactive compounds (Sülsen and Martino 2018) with antitrypanosomal, 
antileishmanial, antifungal, antibacterial, antiviral, cytotoxic and anti-inflammatory 
activity.

The anti-inflammatory activity of 11,13-didhydrozaluzanin C in mice has been 
demonstrated (Piornedo et al. 2011) whilst desacylcynaropicrin, the main sesquiter-
pene lactone of “palo azul”, in addition to its anti-inflammatory properties (Sosa 
et al. 2011) showed to be effective to suppress RANKL-induced inflammation and 
osteoclastogenesis and therefore it can be used as a potential treatment for osteopo-
rosis and arthritis (Li et al. 2019). There is a Japanese patent registering the use of 
Cyclolepis genistoides (“palo azul”) as an alpha-glucosidase inhibitor 
(Hasegawa 2005).

10  �Conclusions

Little is known about  the water-soluble components of “palo azul”. Additional 
research on the presence of other bioactive metabolites such as polyphenols, flavo-
noids (aglycones and glycosides), chlorogenic acid, caffeoylquinic acids, phenyle-
tanoids, etc., is needed for a better evaluation of this plant.

A recent study to determine the acute toxicity of Cyclolepis genistoides, as well 
as its influence on the general behavior and barbiturate-induced sleeping time in 
mice, has revealed that the use of hydroalcoholic extract is safe, well tolerated and 
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exhibits significant hypnotic properties (Montalbetti Moreno et al. 2018). Based on 
the well-known uses of this plant in traditional medicine and the successful isolation 
/  identification of  its lipophilic bioactive metabolites (triterpenic acids, sesquiter-
pene lactones), C. genistoides  seems to have an  excellent potential as a 
phytotherapeutic.
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