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Phytochemistry of Cnidoscolus
tehuacanensis Breckon (Euphorbiaceae),
an Endemic Mexican Plant with Potential

Therapeutic Benefits

Abstract

Background: Cnidoscolus tehuacanensis (Euphorbiaceae) is a endemic plant
known as "bad woman"; and is localized inside the Tehuacan-Cuicatlan Biosphere
Reserve. It is used to counteract the effects of scorpion sting and to treat
rheumatism, arthritis and hemorrhoids, but the ethnobotanical information of
this plant is very scant. As well as, the chemical and biological research of this
medicinal plant is very scarce.

Objective: In view of the scarce chemical-pharmacological surveys available on
Cnidoscolus tehuacanensis, the present study attempted to support popular
knowledge about the medicinal benefits that this endemic plant offers.

Material and methods: The aerial parts of C. tehuacanensis was extracted with
CHCl,:MeOH and fractionated by CC-NP on silica gel. The study was centered
on the chemical composition and the in vivo anti-inflammatory activity, it was
determined in two model (topic and systemic), as well as the in vitro antioxidant
and antimicrobial activities, and acute toxicological properties of the crude extract
and fractions was determined.

Results: Pentacyclic terpenes lupeol acetate and B-amyrin acetate were the main
compounds identified in the leaves; lupeol, lupenone, B-amyrin, B-amyrenone,
and betulin are minor compounds that were detected, and some polyphenols
such as isoorientin and amentoflavone were detected by HPLC in the organic
extract. Primary fractions containing lupeol acetate and B-amyrin acetate as main
components showed significant anti-inflammatory activity. C. tehuacanensis
samples did not reveal an important effect against the bacterial strains tested;
in addition, the crude extract and the polar fractions demonstrated a negligible
antioxidant effect.

Conclusions: Lupeol acetate and B-amyrin acetate, together with the polyphenols,
are responsible for the anti-inflammatory effect C. tehuacanensis leaves, an
assumption that supports the popular use of this plant. The current study
explored the chemical-pharmacological knowledge of a Mexican plant that to our
knowledge had been, to date, scarcely reviewed.
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throughout the Mexican Republic. A significant number of these
Mexico, a country that is prominent internationally for its great  are used as food and/or for medicinal purposes. One of the most
biological diversity, has over 30,000 vascular species distributed  representative examples of the biodiversity is the floristic region
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of the Tehuacan-Cuicatlan Biosphere Reserve in the southeast of
the city of Puebla, which comprises 20 municipalities, and the
northwest of the state of Oaxaca with 31 municipalities. This is
an ecosystem of remarkable biological abundance, geographic
complexity, and with a high percentage of endemical species,
particularities that, at present, even attract the attention of
international researchers of different disciplines. Botanical studies
report 2,700 species identified to date and the occurrence of 11%
of endemisms [1].

The Tehuacan-Cuicatlan aBiosphere Reserve is also characterized
by its rich cultural heritage, an important legacy of the ancient
indigenous communities that settled in the area and that was
later inherited by eight ethnic groups that live in the area today.
This ethnic group has knowledge of the native flora, and of the
uses and profits of their natural resources. However, a number
of the species in the reserve that are included in the traditional
medical resource have not yet been a scientifically validated,
such as in the case of Cnidoscolus tehuacanensis (Breckon), is
high. The plant drew the attention of our study group, due to the
lack of scientific information it possesses to sustain its benefit as
a medicinal plant.

Cnidoscolus tehuacanensis (Euphorbiaceae) is a shrub popularly
known as "bad woman"; it reaches from 50 cm to 4m in height
according to the location where the plant grows in the wild, but
the majority of the plant’s populations are shrubby plants 2.0-
2.5m tall [2,3]. It has succulent stems, covered with numerous
stinging nettles to which is due its popular name. Reports on
the classification and botanical description of the species are
abundant in the scientific literature; however, little is known
about its biological properties. Data provided by the in- situ Helia
Bravo Hollis Community Garden, localized inside the Tehuacan-
Cuicatlan Biosphere Reserve, mention that C. tehuacanensis
is used to counteract the effects of scorpion sting and to treat
rheumatism, arthritis and hemorrhoids [4], but ethnobotanical
information of the plant is very scant. Although it was reported
that the methanolic extract of the whole plant exerts activity
against the axenically grown trophozoites of Entamoeba
histolytica and Giardia lamblia [5], pharmacological and chemical
studies of this species are practically nonexistent to date.

The aim of the present study was to attain a better understanding
of this native species and to sustain the popular use that it has as
a medicinal resource.

Materials and Methods

General experimental procedures

Melting points (m.p.) were determined using a Fisher-Johns
apparatus and are uncorrected. Open Column Chromatography
on Phase Normal (CC-PN) was carried out on silica gel 60 (70-230
mesh; Merck, Darmstadt, Germany). Thin-Layer Chromatography
(TLC) analyses were performed on silica gel 60 F254 plates
(Merck) and spots were visualized by spraying with a 10% solution
of aqueous H,SO, followed by heating to 100°C to identify
triterpenoids and sterols. For flavonoid detection, methanolic
diphenylboric acid-B-ethylamino ester and 5% ethanolic
PolyEthylenGlycol-400 (NP-PEG) were employed [6]. The analyses
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of lesser polar fractions were performed by Gas Chromatography-
coupled Mass Spectra (GC-MS) in Agilent (Santa Clara, CA, USA)
6890 N Gas Chromatograph (GC) with an Agilent 7683B automatic
liquid sampler coupled to a LECO Pegasus 4D mass spectrometer.
The gas chromatograph furnace initial temperature (temp) was
maintained at 40°C for 3min, then increased to 300°C for 20°C/
min and held for 5min. The injector temperature was maintained
at 300°C using splitless injection mode (2min). Helium was used
as carrier gas with a constant flow-rate of 1mL/min. The mass
spectrometer was operated in scan mode from 45-500 m/z; ion
source temp was set at 200°C; ionization was performed in the
impact ionization mode (I.l.) with ionization voltage set at 70 eV.
Lipophilic compounds were identified by comparing their MS
with those reported in the Publish/National Institute of Standards
(NIST) MS Library.

Run conditions for sterols in GC-MS: Injector temp 280°C; injection
mode: split; radius: 80:1; split flow: 55.4 mL/min; running flow:
37 cm/sec; injection volume: 2 L.

Furnace: Initial temp at 85°C; heating ramp: 50°C/min at 290°C,
second ramp: 2°C/min to 300°C, held for 19.40 min; total running
time: 30 min; transfer line: 290°C.

Run conditions for terpenes in GC-MS: Injector temperature:
250°C; injection mode: split; radius: 80:1; split flow: 79.4 mL/min;
running flow: 37 cm/sec; injection volume: 2 pL.

Furnace: Initial temp at 70°C; heating ramp: 20°C/min to 230°C;
second ramp: 8°C/min to 280°C, held for 5 min; total running
time: 21.25 min; transfer line: 290°C.

HPLC condition by Ctext analysis

Chromatographic analysis was performed on a Waters 2695
Separation module system equipped with a Waters 996
photodiode array detector and Empower Pro software (Waters
Corporation, USA). Chemical separation was achieved using a
Supelcosil LC-F column (4.6 mm x 250 mm i.d., 5-um particle size
(Sigma-Aldrich, Bellefonte, USA). Mobile phase consisted of 0.5%
trifluoroacetic acid aqueous solution (solvent A) and acetonitrile
(solvent B). The gradient system was as follows: 0-1 min, 0% B;
2-3 min, 5% B; 4-20 min, 30% B; 21-23 min, 50% B; 14-15 min;
24-25 min, 80% B; 26-27 min 100% B, and 28-30 min, 0% B.
Flow rate was maintained at 0.9 mL min, and sample injection
volume was 10 pL. Absorbance was measured at 340 nm, and
amentoflavone (PubMed 5281600), orientin (Pubmed 5281675),
and isoorientin (PubMed 114776) were identified by direct
comparison of retention times and UltraViolet (UV) spectra with
those of reference standards (Sigma-Aldrich, St. Louis, MO, USA).

Plant material, crude extract preparation, and
fractionation

Cnidoscolus tehuacanensis was collected in Calipan, Coxcatlan,
Puebla, inside the Tehuacan-Cuicatlan Biosphere Reserve, in
June 22, 2015. The plant was identified by M.Sc. Abigail Aguilar-
Contreras at the IMSSM Herbarium (Mexican Institute of Social
Security of Mexico), where a voucher specimen was deposited
under reference number (16,306).

Approximately 316.4 g of dried leaves was extracted by exhaustive
maceration at room temperature with CHCI,:MeOH (1:1), yielding
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12.07 g (3.81%) of the crude extract (Ctext). The extract (10 g)
was further subjected to CC-PN over silica gel and eluted with
Hex 100% (1-25), Hex:CHCI, 9:1 (26-43), Hex:CHCI, 8:2 (44-64),
Hex:CHCI, 6:4 (65-82), Hex:CHCl, 4:6 (83-106), Hex:CHCI, 2:8
(107-118), CHCI, 100% (119-129), CHCl,:MeOH 9:1 (130-150),
CHCl:MeOH 7:3 (151-155), CHCl:MeOH 1:1 (156-163), and
MeOH 100% (164-169), affording fractions of 500 mL each.
According to the TLC profile, these were combined into 23 new
sub-fractions. Lesser polar fractions (27-30, 33-43, 44-56, 57-62,
67-83, and 87-102) were analyzed by GC-MS, and the fractions
with higher content of the compounds (27-30, 33-43, 67-83, 86,
87-102, 103-129, 131-150, 151, and 153-155) were subjected to
biological assays (anti-inflammatory, antioxidant, antibacterial
activities).

Biological assays

Male BALB/c mice (22 * 2 g) were employed in acute topical and
systemic anti-inflammatory models and in the acute toxicity test.
The animals were obtained from Bioterio CMNSXXI and were
maintained under standard laboratory conditions (25°C, 12-h
dark/12-h light, 50% relative humidity), according to the Mexican
Official Norm (NOM-062-Z00-1999) revised in 2016. Food and
water were provided ad libitum.

Acute topical and systemic anti-inflammatory
activities

These tests were performed [7,8] according to previously
described.

In vitro antioxidant activity

Following the assay previously described, maximal absorbance of
2,2-Diphenyl-1-picrylhydrazyl (DPPH, Sigma-Aldrich, D9132) was
determined in a Bio-Rad SmartSpec Plus spectrophotometer at
517 nm [8,9]. The antioxidant effect by Ctext and the fractions
(dissolved in MeOH) was determined. Quercetin was used
as standard and values were reported as mean Inhibitory
Concentration (IC50) pg/mL.

In vitro microbiological activity

The bacterial strains employed in this assay included
Staphylococcus aureus (ATCC 23235), Listeria monocytogenes
(ATCC 19112), Bacillus subtilis (ATCC 10876), Escherichia coli
(ATCC 11229), Pseudomonas aeruginosa (ATCC 9027), Salmonella
typhimurium (ATCC 13311), and Weissella paramesenteroides
(ATCC 33313). Antibacterial activity was evaluated by the disk-
diffusion method previously described by Pérez-Gonzalez et al.

Acute toxicity profile

The assay was performed according to the procedure
recommended by TG 423 of Organization Economic Cooperation
and Development (OECD) Test Guidelines [10]. Groups with
randomly selected animals (n=5) were treated with a single dose
of 2,1, and 0.5 g/kg (i.g) of Ctext, respectively.

Results
Phytochemical analyses

Under sterol conditions, in the GC-MS chromatogram from the
primary fraction Ctext,, . were detected as major compounds:

© Under License of Creative Commons Attribution 3.0 License
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B-amyrin acetate [12-oleanen-3-yl acetate] (Retention time
-R =24.35 min), germanicol [3B -olean-18-en-3-ol] (R =24.47 min),
and lupeol acetate [lup-20(29)-en-3-ol acetate] (R =25.68 min).
Under triterpene conditions, B-amyrenone [3-oxo-olean-12(13-
en)] (R=16.16 min), and betulin (R =25.92 min) were detected as
minor components.

In addition, Ctext, . (1.67 g) was subjected to CC on 50.8 g silica
gel using Benzene (Ben), a mixture of Ben:Hex, Hex and a mixture
of CHCl,:Hex as mobile phase afforded 26 collected fractions (50
mL each) that were further combined in four groups: F1-2 (110.8
mg), F3 (506.7 mg), F4 (115.7 mg), and F5-26 (33.3 mg). A white
powder (m.p. 208-212°C) spontaneously precipitated from F3 and
F4,and as TLC using Ben 100%, an elution system showed a similar
Rf (0.55), and both powders were combined, yielding an amount
of 621.7 mg. In GC-MS chromatogram, F3 presented two peaks
(R,=36.46 and 36.89 min), corresponding to B-amyrin acetate and
lupeol acetate, respectively. This mixture of compounds revealed
a same Rf=0.55 and 0.57 in Ben 100% elution system, and lupeol
acetate was the main compound in this secondary fraction with
a ratio of 90.4% and B-amyrin acetate was the minor component
(8.9%).

Under triterpene conditions, the GC-MS chromatogram of
Ctext,, ,, showed two main compounds: B-amyrin acetate and
lupeol acetate. Minor compounds in this fraction, detected under
sterol conditions, were a-amyrin (R =14.98 min), 9,19-cyclolanost-
24-en-3-ol acetate (R=16.58 min), and betulin (R=17.21 min).
Ctext33-43 (2.7 g) was subjected to CC-NP in 50.9 g silica gel and
Ben 100% as eluent afforded 20 fractions of 100 mL each that were
grouped in FA (880.9 mg), FB (410.1 mg), and FC (16.detected
by GC-MS in FB (Figure 1) was lupeol acetate (R =36.89 min, and
90.4%) and a minor compound was B-amyrin acetate (R =36.45
min, 8.9%). These compounds showed Rf=0.53 (lupeol acetate)
and 0.55 (B-amyrin acetate) in TLC previously sprayed with AgNO,
10% (aqueous) using Hex:EtOAc (10 mL/225 pL) as elution system.
The main compounds were isolated by preparative TLC previously
sprayed with AgNO, 10% (aqueous) using Hex:EtOAc (10 mL/225
pL) as elution system; from this process, we obtained a white
crystal (m.p. 210-212°C), and this was submitted to 1H- and
13C-NMR and MS analyses to determine the chemical structures.
Spectroscopic data were compared with those described in the
literature [11,12] and with reference standard (Sigma S959197).
The chemical structure of the lupeol acetate was confirmed by R
(data no shown).

In primary fraction Ctext,, .. (984.8 mg), under sterol conditions,
the major compound, lupeol acetate (R _26.10 min) and lanosterol
acetate [3B-lanost-8,24-dien-3-ol acetate] (R =24.08 min). Under
terpene conditions, B-amyrenone (R=16.81 min), B-amyrin
(R_19.01 min), and lupenone [lup-20(29)-en-3-one] (R =20.13
min) comprised the components.

GC-MS analyses of Ctext,, ., showed 1l-octacosanol (R=14.85
min), B-amyrenone (R=20.82 min), lupenone (R _22.40 min),
and lupeol acetate (R_25.82 min) as major compounds, and
these were detected under sterol conditions. Only lupeol acetate
(R;=13.05 min) was detected as main compound under triterpene
conditions.
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Figure1 GC-MS chromatogram of the secondary fraction F3 obtained from Ctext33-43. Lupeol acetate 90.4%, R,=36.89 min; B-amyrine acetate
\ 8.9%, R=36.46 min. )
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Under sterol conditions, in Ctext_ ., B-sitosterol (R =20.92 min),
B-amyrin (R=22.34 min), lupeol (R=23.77 min), and stigmast-
4-en-3-one (R_24.04 min) were the main components. Under
triterpene conditions, lupeol (13.22 min) and B-amyrin (18.99
min) were also detected; although lupeol acetate (R =20.96 min)
and B-amyrin acetate (17.46 min) were minor compounds in this
fraction. B-sitosterol was also detected in the TLC plate using a
standard.

In addition, HPLC analysis was performed for Ctext. In this sample,
was detected isoorientin with R=9.06 min and amentoflavone
with R=26.25 min (Figure 2) as minor components and, in the
same chromatogram, were observed other peaks with R=9.37,
9.88, 28.74, and 29.69 min, which are in the process of separation
and identification.

Biological assays

Anti-inflammatory activity of Ctext and fractions in mouse ear
edema induced with TPA: In the control group, TPA induced
an edema formation of 24.57 + 0.74 mg (100% inflammation).
Reference drug (Ind) inhibited 32.91%, 44.59%, and 57.91% at a
dose of 0.5, 1, and 2 mg/ear, respectively, and the inhibitory effect
was near that produced by Ctext, 34.77%, 40.98% and 55.99%, at
same doses, respectively (Table 1). The anti-inflammatory effect
of the Ctext was dose-dependent with ED50=1.79 mg/ear; this
value was similar to that of Ind (ED50=1.73 mg/ear). Primary
fractions were tested at 2 mg/ear; in this case, only Ctext,, .
and Ctext,., were more active than Ind. At the same dose tested,
these inhibited edemas in 57.28 and 75.55%, respectively, while
the Ind effect was 45.60%, and a lesser effect than Ind was
demonstrated by fractions Ctext,, . (18.9%), Ctext_ .. (20.05%),
and Ctext87-102 (33.31%) (Table 1).

67-83

Anti-inflammatory activity of Ctext and primary fractions in
Carrageenan-induced mouse paw edema: Maximal paw edema
formation in mice was 0.95 £ 0.06 mm 5 h after carrageenan
inoculation. Ind inhibited edema in 18.92% at 1 h, reaching the
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maximal effect at 5 h (62.05%). The inhibitory effect of Ctext at
150 mg/kg was 21.51% (1 h), 30.37% (3 h), and 37.18% (5 h).
At the same time, the inhibitory effect of the 300 mg/kg crude
extract was 24.18%, 27.82%, and 39.92%, while the 600 mg/
kg dose revealed 23.75% (1 h), 30.88% (3 h), and 51.23% (5 h).
Inhibitory effect was dose-dependent (Table 2) and the ED50 was
567.3 mg/kg.

Primary fractions Ctext,  , Ctext, ., and Ctext, ~were assayed
at a dose of 150 mg/kg. Ind (10 mg/kg) inhibited the edema in
30.47% (3 h) and 47.11% (5 h), an effect that was higher than
that of Ctext,, . [23.39% (3 h) and 28.52% (5 h)]. At the same
dose, Ctext33-43 inhibited edema in 12.76% (3 h) and 41.86%
(5 h), this latter value near that of Ind. The inhibitory activity of
Ctext87-102 was lower, 18.72% (3 h) and 37.12% (5 h) (Table 3).
Ctext76-83 fraction (at 150 mg/kg) was less active and inhibited
edema showing 22.53% (1 h), 19.55% (3 h), and 24.99% (5 h), but
the effect of Ctext151 (150 mg/kg) at 5 h (43.98%) was similar to

that presented by Ind (40.64%) (Table 3).

In-vitro antioxidant activity

With respect to quercetin (standard), the Ctext assayed from
2,000 to 125 pg/mL did not exert a relevant antioxidant effect
(22.36% and 15.4%, respectively). Quercetin at 35 and 5 ug/mL
inhibited 96.03% and 27%, respectively. Antioxidant activity of
Ctext showed an 1C50=4.01 mg/mL, a parameter significantly
lower than that of quercetin (IC50=0.004 mg/mL). Lesser polar
fractions (Ctext3-83) were inactive, and the antioxidant effect of
polar primary fractions Ctext131-150, Ctext151, and Ctext153-155
was poor (IC50=0.52, 1.46, and 2.83 mg/mL, respectively) with
respect to quercetin (IC50=4 pg/mL).

Microbiological activity and DL50

The results showed that at the maximal concentration of Ctext and
primary fractions (1 mg/disc) evaluated, no inhibitory activity was
observed in terms of the growth of the bacterial strains assayed
(data not shown). The acute toxicity of Ctext administered orally

Table 1 Each group represent the mean (+) and estandar erro (s.e.). The sample was administrered by i.g. route. Statistical analysis two-way ANOVA,
pos hoc SNK test (p < 0.05). Each treatment (1 and 2) were carried out in independent experiments n=7.

Doses (mg/ear)

Treatment 1

Auricular edema formation (mg)

Inhibition percent

Control - 24.57 +0.74 -
0.5 16.49 + 0.44° 32.91%
Indomethacin 1 13.61 £ 0.63* 44.59%
2 10.34 £0.33°™ 57.91%
0.5 16.03 + 0.31° 34.77%
Ctext 1 14.50 + 0.46° 40.98%
10.81+0.42° 55.99%

Treatment 2 (Primary fraction)

Control 2457 +0.74 -
Indomethacin 2 7.54 £ 0.23° 55.60%
Ctext,, ., 2 11.13 £ 0.42%* 18.90%
Ctext,, ,. 2 5.92 + 0.56°* 57.28%
Ctext_ .. 2 11.08 £ 0.57%¢ 20.05%
Ctext,, ., 2 9.24 + (.713bcde 33.31%
Ctext,, 2 3.51 + 0.623bcdef 75.65%

Treatment 1: 2vs TPA control; ®vs Indomethacin;* vs Ctext (0.5 mg/ear); “vs Ctext (1 mg/ear).

Treatment 2: vs TPA control; ®vs Indomethacin; vs Ctext dvs Ctext

27-307

© Under License of Creative Commons Attribution 3.0 License
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Table 2 Each group represent the mean (t) and standard error (s.e.). The treatment administration was i.g. route. Values in parenthesis indicate the
porcent of inhibition edema with respect to control group. Statisdical analysis two way ANOVA, post hoc SNK test (p=0.05). Each experiment were
carried out in independent experiments. ®vs carrageenan control. ®vs Indomethacin. °vs Ctext 150 mg/kg, %vs Ctext 300 mg/kg.*vs 1 h. "vs 3 h; n=7.

Carragenan Indomethacin Ctext (mg(kg)
control 10 mg/kg 150 300 600
0.38 £ 0.05° 0.36 £ 0.03° 0.35 +0.02° 0.35+0.03°
1 0.46 +0.03
-18.92% -21.51% -24.18% -23.75%
0.47 £ 0.03*® 0.44 £ 0.03*® 0.46 £ 0.01°*° 0.44 £ 0.03*®
3 0.63 + 0.06°
-25.96% -30.37% -27.82% -30.88%
. 0.36+0.02™ 0.60 + 0.01°7° 0.57 + 0.06°" 0.47 £ 0.03°2b«
5 0.95 +0.06°
-62.05% -37.18% -39.92% -51.23%

Table 3 Each group represent the mean () and standard error (s.e.). The treatment was administrated by i.g. via. Values in parenthesis indicate the
porcent of inhibition edema with respect to control group. Statisdical analysis two way ANOVA, post hoc SNK test (p=0.05). Each experiment were
carried out in independent experiments. n=7

Treatment 1 Paw edema formaciéon (mm) and inhibition percent (%)

T(h) Can;r::::)rllan Indomethacin Ctext,, . Ctext,, . Ctext,, .,
10 mg/kg 150 mg/kg 150 mg/kg 150 mg/kg
0.27+0.01 0.28 £ 0.05 0.26 £ 0.07 0.24 £0.02
1 0.28 £0.03
-3.51% -1.11% -7.18% -13.92%
0.35 +0.02*° 0.39 £0.05* 0.44 + 0.03°* 0.41 £0.02*%
3 0.51+£0.04°
-30.47% -23.39% -12.76% -18.72%
. 0.46 £ 0.03° 0.62 £ 0.04°"** 0.50 £ 0.03°"2¢ 0.54 £ 0.04°"20<d
5 0.87 £0.03°
-63.11% -28.52% -41.86% -37.12%
Treatment 2
T (h) Carrageenan Indomethacin Ctext, . Ctext
Control 10 mg/kg 150 mg/kg 150 mg/kg
0.39 + 0.05° 0.41+0.02* 0.40 £ 0.02°
1 0.53+0.03
-25.66% -22.53% -24.82%
0.52 £0.04* 0.65 + 0.02°* 0.58 + 0.01°**
3 0.80 £0.03°
-34.88% -19.55% -28.40%
. 0.66 + 0.04°" 0.83 +0.03°"** 0.62 + 0.02°"%¢
5 1.11+£0.03°
-60.64% -24.99% -43.98%

Treatment 1: ®vs carrageenan control. ®vs Indomethacin. °vs 23-30 (150 mg/kg), %vs 33-43 (150 mg/kg.*vs 1 h. “vs 3 h.
Treatment 2: ?vs carrageenan. "vs Indomethacin. °vs 76-83 (150 mg/kg).*vs 1 h. "vs 3 h.

did not produce motor alterations, nor alterations in the behavior
of the animals, throughout the first 6 h after administration of the
extract. During the 14 days of the study, no death or weight loss
was registered and LD50 was >2 g/kg.

occurrence also in C. tehuacanensis is reported herein. One of the
common uses of C. tehuacanensis described in Helia Bravo Hollis
Community Garden is to counteract the sting of the scorpion, a
piece of popular information that, considering the high content
of lupeol acetate in the plant, allows us to make reference to
a study in which the ability of lupeol acetate to neutralize the
poison of Daboia Russellii and Naja kaouthia was demonstrated
[19,20]. The authors of this work described that the compound
significantly neutralized lethality, hemorrhage, defibrinogenation,
edema, and the PLA2 activity induced by Daboia russellii venom;
it also neutralized Naja kaouthia venom-induced lethality,
cardiotoxicity, neurotoxicity, respiratory changes, and changes
in lipid peroxidation and SOD activity. Taking into account that
the inhabitants of Tehuacdn-Cuatitlan Valley also use the plant
to treat rheumatism, arthritis, and hemorrhoids, the anti-
inflammatory activity of the crude extract and some of its major
fractions was assessed in two mouse experimental models of
acute inflammation: ear edema inducing inflammation with
TPA, and paw edema utilizing carrageenan. The results obtained

Discussion

The botanical records of the genus Cnidoscolus include 26
species that grows in Mexico, 20 of which are endemic [13]. The
importance of some of these plants as food or as a therapeutic
resource has led to the chemical-pharmacological study of the
species that are frequently used in the country; such is the case
of C. chayamansa, C. aconitifolius, C. urens, and C. multifolius
[14-16]. However, scare biological information has been reported
concerning C. tehuacanensis. In order to enrich knowledge on C.
tehuacanensis properties, the chemical study was revisited and
the high content of the terpene lupeol acetate was obtained
from the organic extract of the leaf (approximately 300 mg/g of
organic extract). Lupeol acetate content has already been found
in C. urens roots [17] and in C. aconitifolius leaf [18], but its

6 This article is available in: http://www.imedpub.com/ethnomedicine/
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showed the following: 1) at the same dose, Ctext inhibited the
formation of ear edema induced with TPA with an effect similar to
that of Ind, with DE50=1.79 mg/kg vs. 1.73 mg/kg, respectively.
In contrast, Ctext,,,. (that contain main compounds: 90.4% of
lupeol acetate and 8.9% of B-amyrin acetate), as well as polar
fraction Ctext ., overcame the effect of Ind. Fraction Ctext, _,
with a more complex chemical composition (B-amyrin acetate,
B-amyrenone, germanicol, betulin, and lupeol acetate), was less
active than the reference, and the same behavior was observed
with Ctext, .. containing B-amyrin, B-sitosterol, stigmast-4-en-
3-one, and lupeol as main compounds. Finally, more activity
than that of Ind was demonstrated by polar Ctext ., a fraction
containing polyphenols, and the latter by HPLC analysis revealed
the presence of isoorientin and amentoflavone as minor
compounds, and 2) once again, the Ctext_, . edema inhibitory
effect (41.86% at 150 mg/kg) was near the effect produced by Ind
at 5 h after carrageenan inoculation (47.11%). Maintaining the
same conditions, Ctext,,  ~showed 37.12% of edema inhibition,
and the effect increased to 43.98% with polar Ctext,,. The results
obtained allow us to attribute the anti-inflammatory effect of C.

© Under License of Creative Commons Attribution 3.0 License

tehuacanensis, first, to triterpenes lupeol acetate and B-amyrin
acetate, without ruling out the role that can be played by the
polyphenols present in polar Ctext,,. Lupeol acetate isolated
from Himatanthus drasticus was evaluated by Lucetti et al. [21] in
several models of experimentally induced inflammation in mice,
demonstrating that the compound can reduce the inflammatory
effect induced by carrageenan in mice. Moreover, lupeol acetate
has been tested in mice as an anti-inflammatory agent for treating
rheumatoid arthritis, but high doses of the purity compound (100
mg/kg) for 12 days are required; therefore, the authors proposed
a liposomal lupeol acetate [22]. It has been reported that lupeol
acetate inhibits the release of COX-2, MCP-1, TNF-a, and IL-
1B, and that it stabilize NF-kB and NFATc1 levels, consequently
osteoclastogenesis-related proteins expression, thus permitting
the improvement of joint inflammation, swelling, bone erosion,
and the incidence of rheumatoid arthritis [23], which are perhaps
mechanisms of action more significant than an antioxidant
effect as such, and which would explain the weak antioxidant
activity recorded in this study. These advances support the
popular use of C. tehuacanensis to treat rheumatoid arthritis
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and to infer the effect to the high content of lupeol acetate in
the leaves. The antibacterial and antifungal activity established
in the same Cnidoscolus species [24-27] led us, in the present
study, to include the evaluation of the antimicrobial activity in
C. tehuacanensis. A short communication of Pérez-Lépez et al.,
mentioned the activity of the MeOH and the aqueous extracts
of C. tehuacanensis against bacterial strains as being those most
susceptible to extracts Micrococcus luteus ATCC 10240 and
Staphylococcus epidermidis ATTC12228 (MIC=0.5 and 0.75 mg/
mL, respectively). Also, Fusarium moniliforme is described as
that which is most sensitive to the hexanic and MeOH extracts
(CF25=0.11 and 0.24 mg/mL, respectively). Previously, Calzada et
al. (1998) reported the antiprotozoal activity of C. tehuacanensis,
with the MeOH extract of the whole plant the most active
against axenically grown trophozoites of Entamoeba histolytica
(1€50=13.70 pg/mL) and Giardia lamblia (IC50=18.90 pug/mL). The
results of the present assay indicated that the crude extracts and
primary fractions (1 mg/disc) did not show a significant inhibition
effect toward the targeted microbes. A number of factors such as
geographical origin, season of collection, part of the plant, etc)
play an important role in the chemical composition of a plant
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