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Anredera diffuséas used as a wound-healing agent in traditional Peruvian medicine. Acid hydrolysis of the bioactive
ethanolic extract, followed by in vivo activity-guided fractionation, yielded oleanolic acid, with a wound-healing activity
equivalent to 42.9%p( < 0.01) above the control. The highest cicatrizant activity in mice was obtained by applying 40

ug of oleanolic acid per gram of body weight.

Impaired wound healing may cause severe health-related com-

1). The ensuing chromatography of the toluene layer, without the

plications, such as infections and tissue necrosis. These ailmentgresence of glycosides, was straightforward, yielding oleanolic acid
have spurred the search for wound-healing (cicatrizant) agents(1), with a cicatrizant activity equivalent to 42.9% € 0.01) above

derived from ethnomedicinal source®ecause there are several
stages in the cicatrization processach of which is not fully
understooe-the use of animal models is necessary for full scientific
assessmenitin vivo assays require a large amount of resources
and materials. Hence, it is not surprising to find that the vast
majority of published papers using in vivo models have focused
on crude or partially purified plant extract#\lthough the merits
of in vivo versus in vitro assays of wound-healing plants have been
recently questionetito the best of our knowledge, there are no
commercial applications that use active principles identified through
in vitro assays. However, taspine, the active principle€Cioton
lechleri, which we discovered through an in vivo guided fraction-
ation? is a constituent already present in two patented applications.
The emphasis of our international and multidisciplinary research

group is to seek, insofar as possible, wound-healing compounds
whose structures are either readily available, amenable to scale

up, or easily derivatized. This effort was typified in our earlier work
with Peperomia galioide$ where we found thati)-anymol was

the wound-healing principle. After screening other terpenoids that
were structurally similar to {)-anymol, we discovered that
o-terpineol andx-bisabolol also exhibited wound-healing activity,
but unlike (-)-anymol, they are readily available and inexpensive.
As part of our ongoing search on traditional Peruvian wound-healing
plants, we became interested Amredera diffusaBassellaceae),
commonly known as “Lloto”. An infusion is used traditionally to

the control at a concentration of 12.5 mg/mL (Table 1).

~
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As oleanolic acid 1) is commercially available (Sigma-Aldrich),
we purchased a sample to carry out a preliminary ¢ossponse

“study of its cicatrizant activity (Table 2). The highest activity was

obtained by applying 4@&g of oleanolic acid per gram of body
weight in mice. For the purpose of comparison, thesgEalues
for taspine hydrochlorideand (+)-anymol are 15 and 15&g per
gram of body weight in mice, respectively. However, the cytotox-
icity of taspine is much higher.

In summary, acid hydrolysis of an ethanolic extract from the
fresh leaves and stems @&t diffusa followed by in vivo assay-
guided fractionation, yielded oleanolic aci) @s the major wound-
healing constituent. This outcome, based on an ethnobotanical

wash external wounds, and the wet leaves are used as woundypseration, resulted in the discovery of a secondary metabolite

dressing. In a preliminary screening, we found that an ethanolic
extract of the fresh leaves and stems Af diffusa exhibited
significant cicatrizant activity in mice and was found nontoxic in
an acute toxicity assdyA phytochemical inspection signaled the

with wound-healing activity of potential significance in an animal
model. The fact that oleanolic acid)(is widely available should
facilitate future structureactivity relationship studies on wound-
healing potential.

possible presence of saponins. This led us to speculate that if the
cicatrizant activity was associated with a saponin, then perhaps itsExperimental Section

corresponding aglycon might retain the activity, which would in
the end facilitate the isolation process and later quantitative
structure-activity relationship studies.

The ethanolic extract oA. diffusawas then hydrolyzed in a
mixture of dilute sulfuric acid and toluene without loss of wound-
healing activity (see hydrolysate under fraction heading in Table
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General Experimental Procedures.NMR spectra were obtained
on a Bruker AC 300 spectrometer. Analytical TLC was performed using
Macherey-Nagel Polygram Sil G/UV254-precoated plates. Packing
employed for column chromatography was silica ge-83 um
(Lagand Chemicals, Inc.). Radial chromatography was performed on
1 or 2 mm silica gel-coated circular glass plates using a Chromatotron
apparatus. HPLC was performed on a Rainin SD-200 instrument
equipped with a multiwavelength detector using a reversed-phase C-18,
5 um analytical, or semipreparative column.

Plant Material. Anredera diffusaR. et P.) Soukup (Basellaceae)
is a liana that grows in Lima and in some Andean valleys of PEne
first plant collection took place in the valley of Ollantaytambo,
Department of Cuzco, at 2800 m of altitude. Lic. Irma Fewchez
identified the plant and deposited a voucher specimen (IFV416) at the
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Table 1. Cicatrizant Activity Corresponding to the FractionationAriredera diffusa

concentration fraction control cicatrizant

fraction applied to mice (mg/mL) WBS + SD?(g) WBS + SD?(g) activity (%)
ethanolic extract 25 425 2.87 30.83+ 4.56 37.9
hydrolysaté 4 42.224+ 3.77 33.68+ 5.61 25.3
oleanolic acid ) 125 49.33+ 7.03 34.5+ 2.07 42.9
(+)-anymof 50 35.92+ 4.66 30.56+ 2.42 17.6

aWound-breaking strengtl standard deviatior?. Significantly different from the controfp(< 0.05).¢ Ethanolic extract was heated in a mixture
of toluene ad 1 M sulfuric acid for 42 h at 80C; the toluene layer was then separated and concentrated until drypess0.01.¢ Positive
control” fp < 0.05.

Table 2. Relationship between Dose and Cicatrizant Activity of The percentage of activity was calculated according to the following
Commercial Oleanolic Acid (Sigma-Aldrich) formula:
solution . WBSt— WBSc
treatmert  cond cicatrizant % activity = —— e = x 100
uglg mouse (mg/mL) WBS+ SDF(g) activity (%) significancé
o control 31925 208 WBSt= average of the force necessary to open the wound of a treated
30 75 20025 5.00 25 4 p<0.05 mouse and WBSe average of the force necessary to open the wound
40 10 44.46+ 6.03 39.3 p< 0.001 of an untreated mouse (control).
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