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Abstract

Diabetes mellitus is a syndrome which affects more and more people in all countries over the world. In México, it is commonly treated
with herbal extracts. Such treatment may be of considerable benefit especially during the early stages of the illness. In this review, we discuss
species commonly used in México in the treatment of diabetes. A total of 306 species have records of a popular use in the treatment of
this syndrome in México. Seven of these species — Cecropia obtusifolia Bertol. (Cecropiaceae), Equisetum myriochaetum Schlecht & Cham
(Equisetaceae), Acosmium panamense (Benth.) Yacolev (Fabaceae), Cucurbita ficifolia Bouché (Cucurbitaceae), Agarista mexicana (Hemsl.)
Judd. (Ericaeae), Brickellia veronicaefolia (Kunth) A. Gray (Asteraceae), Parmentiera aculeata (Kunth) Seem. (Bignoniaceae) — are discussed
in greater detail, highlighting our current knowledge about these botanicals, but also the enormous gaps in our knowledge, most notably as it
relates to the species’ toxicology, the pharmacokinetics of its active constituents and their metabolism.
© 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

It is well known that diabetes mellitus is the commonest
endocrine disorder that, according to the World Health Orga-
nization (WHO, 2004), affects more than 176 million people
world wide, in México the WHO estimates that the number
of diabetic patients will increase from more than 2 million in
2002 to more than 6 million in 2030, which would imply that
in a few decades México may have highest rate of diabetes in
the world. According to the Mexican health services, in 2001

diabetes was the first cause of mortality among the Mexican
population (SSA, 2004). Because of the complications linked
to diabetes like heart disease, retinopathy, kidney disease, and
neuropathy, it also is a common cause of chronic morbidity
and disability among the working population.

The term diabetes mellitus describes a metabolic disor-
der of multiple aetiologies and is characterized by chronic
hyperglycaemia with disturbances of carbohydrate, fat and
protein metabolism resulting from defects in insulin secre-
tion, insulin action, or both. The causes of type 2 diabetes
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are either insulin resistance with relative insulin deficiency
or predominantly an insulin secretory defect with or with out
insulin resistance (WHO, 1999).

From an ethnopharmacological perspective, it is impor-
tant to understand that this disease is one at the interface of
conventional biomedical and local (or traditional) treatment.
In México, limited data is available but based on our field
experience diabetic patients practically always use plants
with or without biomedical medication. Normally, patients
are diagnosed in one of the primary health care centres and
the MDs in these centres normally also prescribe appro-
priate medication. However, once a diagnosis is made the
patients often recur to either local healers or to vendors of
herbal and other health care products. Thus this is a disease
for which many of the ‘traditional’ treatments were in fact
developed in the last decades by local healers. In USA, some
plant based compounds as well as herbal remedies are used
along with other medications. In some cases, patients used
these treatments instead of conventional medications, and
severe complications including increased hospitalizations,
ketoacidosis, and acute hyperglycaemia occurred (Shane-Mc
Whorter, 2001). In Germany, at least two products for the
treatment of diabetes, based on Mexican medicinal plants
are available: Hando, Nopal (opuntia sp.), manufactured by
Hando Austria and Sucontral (Coplachi: Hintonia sp.) man-
ufactured by Harras Pharma, Munich.

There have been many studies on hypoglycaemic plants
and a great variety of compounds have been isolated (alka-
loids, glycosides, terpenes, flavonoids, etc.), but the main
bottleneck is the further development of such ’leads’ into
clinically useful medicines and especially phytomedicines or
adequate nutritional supplements, which would be of direct
benefits to patients. In this context, it is important to remem-
ber that the modern drug metformin (a biguanide) is a derivate
of an active natural product, galegine a guanidine isolated
from the plant Galega officinalis L., which was used in the
medieval times to relieve the intense urination in diabetic
people (Witters, 2001).

In this review we summarize information on plants with
current information in the international literature and high-
light the current state of ethnopharmacological, phytochem-
ical and clinical research on some of the more widely used
and better known species.

2. An overview of important sources of information
on Mexican antidiabetic plants

Several valuable reviews on the ethnobotanical use of
plants of México are available (Martinez, 1954; Diaz, 1976;
Aguilar et al., 1994; Argueta, 1994; Aguilar and Xolalapa,
2002). Other data can be found in many of the ethnobotan-
ical thesis or monographs on specific regions. For México,
we have documented at least 306 species from 235 genera
and 93 families used as hypoglycaemic agents (see Table 1).
The most commonly mentioned families are: Asteraceae (47

sp.), Fabaceae, (27), Cactaceae (16), Solanaceae and Euphor-
biaceae (10) and Laminaceae (9).

But in our own experience from field work in Guerrero
(Andrade-Cetto, 1995), when a directed ethnobotanical study
is performed looking only from hypoglycaemic plants instead
of a broad study looking for all medicinal plants, this number
is at least double. Therefore, we estimate that there are about
500 species used by Mexican people to treat type 2 diabetes.

Starting at the early 1990s, important pharmacological
studies were conducted by Alarcon Aguilar and Roman-
Ramos (Alarcon-Aguilar et al., 1997, 1998, 2000a, 2000b,
2002a, 2002b; Roman-Ramos et al., 1991, 2001). In the
beginning, this group tested several plants for their phar-
macological activity in temporarily hyperglycaemic rabbits.
Hyperglycaemia was induced with a glucose charge; later on
they use healthy and alloxan-diabetic mice. Normally, the
plant was process in the traditional way and the water extract
tested. The authors have not looked for bioactive compounds
of these species, with the exception of a detailed report on
the pharmacology and phytochemistry of Psacalium sp.

The group of Pérez-Gutiérrez et al. (1996, 1998a, 1998c,
2000a, 2000b, 2001), Pérez-Gutiérrez and Vargas (2001) and
Pérez et al. (1984, 1992) normally look for the pharmaco-
logical activity in normal and alloxan diabetic mice and rats.
The group isolated bioactive compounds from some of the
species working with the chloroform extracts.

The group of Andrade-Cetto (Andrade-Cetto et al., 2000;
Andrade-Cetto and Wiedenfeld, 2001, 2004, and Wiedenfeld
et al., 2000, 2003) generally starts with their own field stud-
ies. Then the traditionally used extract (normally water or
butanol) is tested on Streptozotocin diabetic rats, from the
active extract the main compounds are isolated and tested in
the animal model.

There are some clinical studies like the well known one by
Frati-Munari et al. (1983, 1987, 1989a, 1989b, 1989¢, 1990,
1991a, 1991b), Castaneda-Andrade et al. (1997), Acosta-
Patino (2001) (Revilla-Monsalve et al., 2002), and (Herrera-
Arellano et al., 2004). Acosta Patifio and Revilla associated
with the above described groups.

Finally we have recompilations in which the authors
describe some aspects of species with hypoglycaemic effects
from México (Pérez-Gutiérrez etal., 1998b) or some Mexican
plants as part of world wide studies (Marles and Farnsworth,
1995; Ernst, 1997; Lamba et al., 2000). The detailed reviews
of Shane-Mc Whorter (2001) and Yeh et al. (2003) on clinical
aspects of anti-diabetic plants include, for example, the com-
monly used Momordica charantia L. (originally from Asia)
and Opuntia sp. (a native of México). These relatively well
known studied species are excluded from this review. Also,
“Matarique” Psacalium decompositum (Gray) H.E. Robins
& Brett, is not reviewed here. Research and development
activities on this botanical lead to a patent on some com-
pounds present in the plant with hypoglycaemic proprieties
A detailed review was conducted as part of the efforts to
obtain a patent (Inman et al., 1998): “the novel hypoglycem-
ically active eremophilanolide sesquiterpenes which can be
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Table 1

Main plants reported in México as Hypoglycemic, the original table is from Andrade, 1995, the data were actualized and 40 species added from Aguilar and
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Xolalpa 2002, the correct botanical names were corroborated at Missouri Botanical Garden (2004)—TROPICOS

Scientific name Common name Family Plant part used and Pharmacological Phytochemical informat™
preparation STudies"
Abutilon lignosum (Cav.) Sacxiu Malvaceae Root infusion
D. Don
Abutilon trisulcatum Tronadora Malvaceae Leaf boil
(Jacq.) Urban.
Acacia retinodes Schltdl. Mimosa Fabaceae Leaf boil
Acourtia thurberi. (A. Matarique Asteraceae Plant (aerial) infusion Normal rabbits (+)
Gray) Reveal & R. M.
King
Acrocomia mexicana Coyol Arecaceae Root roasted, fruit raw Alloxanic mice (+) Tetrahydropyrane,
Karw. ex Mart. Alloxanic mice (++)  Coyolose
EtOH
Agastache mexicana Toronjil Lamiaceae Plant (aerial) infusion Essential oils
(Kunth) Lint et Epling
Agave atrovirens Karw. Ex  Maguey Agavaceae Steam macerated Sapogeninns
Salm-Dyck
Agave lecheguilla Torr. Lechuguilla Agavaceae Steam macerated
Agave salmiana Otto ex Maguey Agavaceae Steam macerated
Salm-Dyck
Ageratina petiolaris Moc.  Hierba del angel o Asteraceae Plant (aerial) infusion Terpens
& Sessé ex DC. Yolochichotl
Ageratum conyzoides L. Hierba dulce Asteraceae Plant (aerial) infusion Flavonoids, essential oils,
terpens
Allionia choisyi Standl. Hierba de la hormiga  Nyctaginaceae  Plant (aerial) infusion
Allium cepa L. Cebolla Liliaceae Bulbs raw Sulfuric compounds
Alloispermum Prodijiosa Asteraceae Plant (aerial) infusion
integrifolium (DC.) H.
Rob.
Aloe barbadensis Mill. Sabila Liliaceae Steam roasted, juice of the Normal rabbits (—) Polysaccharides,
leaves flavonoids
Aloe vera (L.) Burm. F Sabila Liliaceae Mixed with Nopal taken Normal mice (+) Polysaccharides A B,
orally before meals flavonoids, terpens
Ambrosia artemisiifoliaL.  Artemisa Asteraceae Plant (aerial) infusion Sesquiterpen lactones
Anacardium occidentale L. Maranon Anacardiaceae ~ Bark infusion
Ananas comosus (L.) Merr.  Pifia Bromeliaceae Juice of the fruit Monoterpenoids,
Carotenoids, Lactones
Annona cherimola Mill. Chirimoya Annonaceae Bark infusion Isoquinolin Alkaloids
Annona glabra L. Anona silvestre, palo  Annonaceae Juice of the fruit root infusion Diterpens, Alkaloids
de corcho
Annona muricata L. Guanabana Annonaceae Fruit raw
Apodanthera buraeavi Pisto Cucurbitaceae Plant (aerial) infusion
Cogn.
Aporocactus flagelliformis  Flor de junco Cactaceae Flowers infusion, steam
(L.) Lem. infusion
Arachis hypogaea L. Cacahuate Fabaceae Seeds and oil Sterols, flavonoids
Arceuthobium vaginatum  Injerto Loranthaceae Plant infusion
(Humb. & Bonpl. ex
Willd.) J. Presl
Arctostaphylos pungens Pingiiica Ericaceae Leaves infusion, roots Tannins
Kunth infusion
Argemone mexicana L. Chicalote, Cardo Papaveraceae Plant (aerial) infusion Alkaloids, flavonoids
lechero.
Argemone ochroleuca Chicalote Papaveraceae Plant (aerial) infusion Alkaloids
Sweet
Argemone platyceras Link  Chicalote Papaveraceae Plant (aerial) infusion
& Otto
Aristolochia Guaco Aristolochiaceae Plant infusion EtOH
asclepiadifolia
Brandegee
Aristolochia malacophylla ~ Guaco Aristolochiaceae  Flowers infusion
Standl.
Aristolochia sericea Benth. Guaco Aristolochiaceae  Steam infusion
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Scientific name Common name Family Plant part used and Pharmacological Phytochemical informat™
preparation STudies”
Artemisia absinthium L. Ajenjo Asteraceae Leaf boil Sesquiterpen lactones,
flavonoids
Artemisia ludoviciana Estafiate Asteraceae Plant (aerial) infusion

Nutt.

Artemisia vulgaris L. Ajenjo Asteraceae Leaf boil Sesquiterpens flavonoids
Asclepias linaria Cav. Romerillo Asclepiadaceae  Plant (aerial) infusion Sterols, triterpenoids
Barosma betulina Bartl. & Buchii Rutaceae Leaves infusion

H.L. Wendl.

Bauhinia divaricata L. Pata de vaca Fabaceae Leaf boil, flowers boil Normal rabbits (+)
Begonia heracleifolia Mano de ledén Begoniaceae Steam infusion

Schltdl. & Cham.

Berberis moranensis Palo muerto Berberidaceae Bark infusion Cucurbitacines

Schult. & Schult. f.

Beta vulgaris L. Betabel Chenopodiceae  Juice of the leaves Alkaloids, flavonoids
Bidens aurea (Aiton) Té de milpa Asteraceae Plant (aerial) infusion Essential oils

Sherff
Bidens leucantha (L.) Rosilla Asteraceae Plant (aerial) infusion Alloxanic mice (++)

Willd.

Bidens odorata Cav. Aceitilla, Mosote Asteraceae Plant (aerial) infusion Flavonoids, triterpens
blanco

Bidens pilosa L. Aceitilla Asteraceae Plant (aerial) infusion Alloxanic mice (+) Flavonoids, triterpens

Bocconia arborea S. Llora sangre Papaveraceae Leaves infusion Alkaloids

Watson
Puemus boldus MolinaJ.  Boldo Monimiaceae Plant (aerial) infusion

A. Schultes & J. H.

Schultes in J. J. Roemer

& J. A. Schultes
Bouvardia ternifolia (Cav.) Trompetilla Rubiaceae Leaves, steam infusion Bouvardin

Schltdl.

Brickellia cavanillesii Prodigiosa Asteraceae Plant (aerial) infusion Normal rabbits (+) Essential oils, brikelin

(Cass.) A. Gray
Brickellia squarrosa B.L.  Amula Asteraceae Plant (aerial) infusion Normal rabbits (+) Flavonoids

Rob. & Seaton
Brosimum alicastrum Sw.  Ojite Moraceae Bark infusion Benzoquinones
Buchnera pusilla Kunth Chichibé Scrophulariaceae Bark infusion
Buddleia stachyoides Hierba del perro Loganiaceae Leaves infusion Flavonoids, alkaloids,

Cham. & Schltd/. essential oils
Buddleja Americana L. Tepozan Loganiaceae Leaves infusion Flavonoids, alkaloids
Buddleja cordata Kunth Tepozan Loganiaceae Leaves infusion Alkaloids
Bursera simaruba (L.) Cuajiote Burseraceae Bark infusion Tannins

Sarg.

Byrsonima crassifolia (L.) Nanche Malpighiaceae Fruit, bark infusion Triterpenoids

Kunth
Cacalia decomposita A. Matarique Asteraceae Root infusion Alloxan Mice (++) Alkaloids,

Gray polysaccharides
Cacalia peltata Kunth Matarique Asteraceae Root infusion Normal rabbits (++) Polysaccharides
Calamintha macrostema Tabaquillo Lamiaceae Root infusion Alloxanic mice (+)

Benth.

Calea hypoleuca B.L. Rob. Prodigiosa Asteraceae Plant (aerial) infusion

& Greenm.

Calea integrifolia (DC.) Prodigiosa Asteraceae Stem, infusion Sesquiterpen lactones

Hemsl.

Calea zacatechichi Schlitdl. Prodigiosa Asteracae Leaves infusion Normal rabbits (+)
Calliandra anomala Cabello de angel Fabaceae Leaves infusion Triterpenoid saponins

(Kunth) J.F. Macbr.

Callicarpa acuminata Xpuk’im Verbenaceae Root, infusion

Kunth
Capraria biflora L. Sabadilla Scrophulariaceae Leaves infusion Alloxanic mice (+) Alkaloids, loiflorin
Carica papaya L. Papaya Caricaceae Latex Monoterpenoids
Carya Nutt. Nogal Juglandaceae Leaves infusion
Casimiroa edulis La Llave ~ Zapote blanco Rutaceae Leaves infusion, bark Alkaloids, casimiroin,

& Lex. infusion edulein, edulinin
Cassia fistula L Cafia Fistula Fabaceae Fruit
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Cassia skinneri Benth. Frijolillo Fabaceae Leaves infusion
Cassia tomentosa L. f. Retama cimarrona Fabaceae Leaves infusion
Castela texana (T. & G.) Chaparro amargoso Simaroubaceae  Bark infusion Steroids
Rose
Castela tortuosa Liebm. Venenilo Simaroubaceae  Bark infusion
Castilleja Mutis ex L. f. Hierba del gato Scrophulariaceae Plant (aerial) infusion
Catharanthus roseus (L.)  Vicaria Apocinaceae Root infusion
G. Don
Cecropia peltata L. Guarambo Cecropiaceae Leaves infusion
Ceiba pentandra (L.) Ceiba, Pochote Bombacaceae Bark infusion Essential oils
Gaertn.
Centaurium brachycalyx Tlanchalahua Gentianaceae Leaves infusion
Standl. & L.O. Williams
Centaurium calycosum Tlanchalagua Gentianaceae Leaves infusion
(Buckley) Fernald
Chamaecrista hispidula Frijolillo Fabaceae Leaves infusion
(Vahl) H.S. Irwin &
Barneby
Chamaecrista hispidula Frijolillo Fabaceae Leaves infusion
(Vahl) H.S. Irwin &
Barneby
Chenopodium glaucum L. Hierba del puerco Chenopodiceae  Plant (aerial) infusion
Chromolaena bigelovii (A. Ambula Asteraceae Plant (aerial) infusion
Gray) R.M. King & H.
Rob
Cirsium mexicanum DC. Cardo santo Asteraceae Root infusion
Cirsium rhaphilepis Cardo santo Asteraceae Flower infusion
(Hemsl.) Petr.
Cissampelos pareira L. Guaco Menispermaceaec Root raw Alkaloids, isoquinolin
Citrus aurantifolia Limon Rutaceae Fruit Essential oils,
(Christm.) Swingle sesquiterpen lactones
Citrus limetta Risso Lima Rutaceae Fruit
Citrus sinensis (L.) Osbeck Flor de azahar Rutaceae Ripe fruit infusion Essential oils, flavonoids
Cnidoscolus aconitifolius ~ Chaya Euphorbiaceae ~ Leaves infusion Polysaccharides
(Mill.) LM. Johnst.
Cnidoscolus multilobus Mala mujer Euphorbiaceae ~ Leaves infusion Triterpenoids, flavonoids,
(Pax) LM. Johnst. tannins
Cnidosculus chayamansa ~ Chayamansa Euphorbiaceae ~ Leaves infusion Flavonoids glycosides
Mc Vaugh
Coix lacryma-jobi L. Lagrima de San Pedro  Poaceae Plant (aerial) infusion Normal rabbits (+)
Combretum farinosum Bejuco de Carape Combretaceae Sap raw
Kunth
Conyza filaginoides (D C.)  Simonillo Asteraceae Plant (aerial) infusion Alkaloids, lenecin
Hieron.
Conyza gnaphalioides Cimonillo, Asteraceae Leaves infusion Terpens
Kunth zacachichitl
Cordia elaeagnoides A. Cueramo Boraginaceae Bark infusion Terpens
DC.
Cordia tinifolia Willd. Ex ~ Palo mulato Boraginaceae Bark infusion
Roem. & Schult.
Coriandrum sativum L. Cilantro Apiaceae Plant (aerial) infusion Coumarins, flavonoids,
sesquiterpenoids, steroids
Costus mexicanus Liebm.  Caiia de Jabali Zingiberaceae Plant (aerial) infusion
ex Petersen
Costus rubber C. Wright Cana agria Zingiberaceae Plant (aerial) infusion
ex Griseb.
Costus spicatus (Jacq.) Sw. Cara de Jabali Zingiberaceae Plant (aerial) infusion
Crataegus mexicana Moc.  Tejocote Rosaceae Root infusion
& Sésse ex DC.
Crataegus pubescens (C. Tejocote Rosaceae Root infusion Normal rabbits (++) Tannins, flavonoids
Presl) C. Presl
Crotalaria acapulcensis Retama Fabaceae Leaves infusion

Hook. & Arn.
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preparation STudies”

Croton draco Schltdl. Sangre de Grado Euphorbiaceae Cortex infusion, latex Diterpens

Croton torreyanus Miill Salvia Euphorbiaceae

Arg.
Cucurbita maxima Calabaza Cucurbitaceae Fruit juice Sterols, flavonoids
Duchesne
Cucurbita mexicana Calabaza, Melon Cucurbitaceae Leaves infusion fruit juice Normal rabbits (++)
Damm
Cuscuta jalapensis Schltdl. Sacapal Convolvulaceae  Steam infusion
Cyathea fulva (M. Martens  Arbol de la vida Cyatheaceae Root infusion
& Galeotti) Fee
Cyathea fulva (Martens &  Arbol de la vida Filicaceae Leaves infusion
Galeotti) Fée.

Cynara scolymus L. Alcachofa Asteraceae Fruit infusion, flowers Flavonoids, sesquiterpen

infusion lactones, fenolic acids

Cynodon dactylon (L.) Grama Poaceae Plant (aerial) infusion Normal rabbits (+) Flavonoids, terpens

Pers.

Daucus carota L. Zanahoria Apiaceae Root juice Cumarines, flavonoids,
essential oils, fenolic
acids

Diospyros digyna Jacq. Zapote negro Ebenaceae Fruit

Dorstenia contrajerva L. Contrayerba Moraceae Leaves bolied Alkaloids, cardenolids

Dyssodia micropoides Hierba pelotazo Asteraceae Plant (aerial) infusion

(DC.) Loes.

Elaphoglossum sp. Schott ~ Hierba del pastor Lomariopsidaceae Plant (aerial) infusion

ex J. Sm.

Equisetum giganteum L. Limpia plata Equisetaceae Plant (aerial) infusion Flavonoids

Equisetum hyemale L. Cola de caballo Equisetaceae Plant (aerial) infusion Flavonoids, alkaloids

Eriobotrya japonica Nispero Rosaceae Leaves infusion, flowers Normal rabbits (—) Sesquiterpens, flavonoids

(Thunb.) Lindll. infusion
Eucalyptus globules Labill ~ Eucalipto Myrtaceae Leaves infusion Alloxanic mice (+) Flavonoids, terpens
Euphorbia maculata L. Hierba de la Euphorbiaceae Leaves infusion
Golondrina
Euphorbia prostrata Aiton Hierba de la Euphorbiaceae Leaves infusion Flavonoids
Golondrina
Eysenhardtia polystachya  Palo dulce Fabaceae Plant (aerial) infusion, bark ~ Alloxanic mice (+) Flavonoids, triterpens
(Ortega) Sarg. infusion
Foeniculum vulgare Mill.  Hinojo Apiaceae Plant (aerial) infusion Essential oils, flavonoids
Fouquieria splendens Albarda Fouquieriaceae Leaves infusion
Engelm.
Fraxinus alba Marshall Fresno Oleaceae Leaves infusion bark infusion
Gnaphalium  oxyphyllum Gordolobo Asteraceae Diterpens, flavonoids
DC.

Guaiacum coulteri A. Gray Guayacan Zygophyllaceae ~ Bark infusion Alkaloids

Guaiacum sanctum L Guayacan Zygophyilaceae ~ Bark infusion

Guardiola angustifolia (A. Chintuza Asteraceae

Gray ex S. Watson) B.L.
Rob.
Guardiola tulocarpus A. Chintuza Asteraceae Leaves infusion
Gray
Guazuma ulmifolia Lam. Guazima Sterculiaceae Bark infusion Alkaloids, tannins
Haemahtoxylon brasiletto  Palo Brazil Fabaceae Bark infusion
H. Karst.
Hamelia patens Jacq. Balletilla Rubiaceae Leaves infusion Tannins
Haplopappus venetus Xapulli Asteraceae Plant (aerial) infusion
(Kunth) S.F. Blake
Hechtia melanocarpa L. B. Maguey agrio Bromeliaceae Steam raw Flavonoids, alkaloids
Sm.
Heterotheca inuloides Arnica Asteraceae Leaves infusion Flavonoids, essential oils
Cass.

Hibiscus rosa-sinensis L. Tulipan Malvaceae Plant (aerial) infusion Sterols, flavonoids

Hidalgoa ternata La Llave Mozote de monte Asteraceae Plant (aerial) infusion

Hintonia latiflora (Sesse & Copalquin, Cascara Rubiaceae Bark infusion Alloxanic mice (++)  Neoflavonoid,

Moc. ex DC.) Bullock sagrada. coutareagenin.
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Hippocratea excelsa Kunth Cancerina Hippocrateaceae  Root infusion Sesquiterpens
Ipomoea starts Cav. Tumba vaquero Convolvulaceae  Plant (aerial) infusion Essential oils
Jatropha dioica Cerv. Sangre de grado Euphorbiaceae Root infusion
Jatropha elbae J. Jiménez  Sangre de grado Euphorbiaceae Bark infusion Terpens, flavonoids
Ram.
Juliania adstringens Cuachalalate Julianiaceae Bark infusion Triterpens
(Schltdl.) Schitdl.
Justicia spicigera Scheltdl  Muicle Acanthaceae Leaves infusion Flavonoids
Kalanchoe pinnata (Lam.) ~ Tronador Crassulaceae Plant (aerial) infusion Flavonoids
Pers.
Karwinskia humboldtiana ~ Tullidora Rhamnaceae Leaves infusion
(Willd. ex Roem. &
Schult.) Zucc.
Kohleria sp. Regel Tlanchichinoli Gesneriaceae Leaves infusion Triterpens
Larrea tridentata (Sess¢ & Gobernadora Zygophylaceae  Plant (aerial) infusion Terpens, lignans
Moc. ex DC.) Coville
Lepechinia caulescens Bretonica Lamiaceae Leaves infusion Alloxanic mice (++)  Terpens
(Ortega) Epling
Lepidium virginicum L. Lentejilla Brassicaeae Leaves infusion
Leucaena leucocephala Guaje Fabaceae Seed raw Tannins
(Lam.) de Wit
Leucophyllum texanum Cenicillo Scrophulariaceae Plant (aerial) infusion
Benth.
Ligusticum porteri J.M. Raiz de cochino Apiaceae Root infusion Essential oils
Coult. & Rose
Ligustrum japonicum Fresno Oleaceae Leaves infusion
Thunb.
Loeselia coccinea (Cav.) Hoja de la virgen Polemoniaceae  Leaves infusion Alkaloids, saponins
G. Don
Loeselia mexicana (Lam.)  Hierba de la virgen. Polemoniaceac  Leaves infusion Alloxanic mice (+) Alkaloids, essential oils
Brand
Lonchocarpus cruentus Guayacan Fabaceae Bark infusion
Lundell
Lopezia racemosa Cav. Perilla Onagraceae Plant (aerial) infusion
Lophocereus schottii Muso Cactaceae Steam infusion Alkaloids
(Engelm.) Britton &
Rose
Lysiloma acapulcense Tepehuaje Fabaceae Leaves infusion, bark Tannins
(Kunth.) Benth infusion
Malmea depresa (Baillon)  Elemuy Anonaceae Root infusion Flavonoids
Fries
Malvastrum Marvavisco Malvaceae Leaves infusion Tannins
coromandelianum (L.)
Garcke
Mangifera indica L. Mango Anacardiaceae Bark infusion leaves infusion Flavonoids, essential oils,
terpens
Marrubium vulgare L. Marrubio Lamiaceae Leaves infusion, root infusion Normal rabbits (++) Terpens, flavonoids
Melothria pendula L. Sandiita Cucurbitaceae Plant (aerial) infusion
Mentha piperita L. Hierbabuena Lamiaceae Leaves infusion Essential oils, terpens,
flavonoids
Mentha rotundifolia (L.) Mostranza Lamniaceae Leaves infusion Essential oils, terpens
Huds.
Mentha suaveolens Ehrh. ~ Mastranzo Lamiaceae Leaves infusion
Mimosa zygophylla Benth. ~ Gatufio Fabaceae Leaves infusion
Mirabilis jalapa L. Maravilla Nyctaginaceae Plant (aerial) infusion Triterpens, flavonoids
Momordica charantia L. Cundeamor, Cucurbitaceae Leaves infusion Terpens, steroids,
flavonoids
Morus nigra L. Moral negro Moraceae Leaves infusion
Musa sapientum L. Flor de platano Musaceae Root infusion
Nasturtium officinale R. Br. Berro Brassicacae Plant (aerial) infusion Flavonoids, alkaloids,
terpens
Nopalea cochenillifera (L.) Nopal Cactaceae Steam raw

Salm-Dyck
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Nopalea inaperta Schott Nopal Cactaceae Steam raw
ex Griffiths.
Olea europaea L. Hierba de oliva Oleaceae Leaves infusion Alkaloids, flavonoids,
terpens
Opuntia atropes Rose Nopal bianco Cactaceae Steam raw
Opuntia ficus-indica (L.) Nopal Cactaceae Steam raw Alkaloids, flavonoids
Mill.
Opuntia fulgida Engelm. Choya Cactaceae Steam raw
Opuntia guilanchi Griffiths Nopal blanco Cactaceae Steam raw
Opuntia imbricata (Haw) ~ Xoconostle Cactaceae Steam raw, fruit
DC.
Opuntia leucotricha DC. Duraznillo Cactaceae Steam
Opuntia megacantha Nopal blanco Cactaceae Steam raw
Salm-Dyck
Opuntia streptacantha Nopal Cactaceae Steam raw Normal rabbits (+)
Lem
Pachira aquatica Aubl. Zapote de agua Bombacaceae Bark infusion
Pachycereus marginatus Organo, Sahuaro Cactaceae Steam raw
(DC.) Britton & Rose
Pachycereus pringlei (S. Cardén Cactaceae Steam raw
Watson) Britton & Rose
Packera candidissima Lechugilla Asteraceae Plant (aerial) infusion
(Greene) W.A. Weber &
A. Love
Parathesis lenticellata Chagalapoli Myrsinaceae Leaves infusion
Lundell
Parkinsonia aculeata L. Bagote Fabaceae Leaves infusion Flavonoids, triterpens
Parthenium hysterophorus  Escobilla Asteraceae Plant (aerial) infusion Alkaloids, partenin
L
Pavonia schiedeana Steud ~ Cadillo Malvaceae Leaves infusion Normal rabbits (—) Tannins
Persea americana Mill Aguacate Lauraceae Leaves infusion Sterols, flavonoids
Petroselinum crispum Perejil Apiaceae Plant (aerial) infusion Essential oils, flavonoids
(Mill.) Nyman ex A.W.
Hill
Phaseolus vulgaris L. Frijol Fabaceae Fruit infusion Normal rabbits (+) Essential oils, flavonoids,
alkaloids
Phlebodium aureum (L.)J. Calahuala Polypodiaceae ~ Root infusion Steroids
Sm.
Phoradendron bolleanum  Injerto Viscaceae Plant (aerial) infusion
(Seem.) Eichler
Phoradendron tomentosum  Muicle Viscaceae Plant (aerial) infusion Phoratoxins
(DC.) Engelm. ex A.
Gray
Phragmites australis Carrizo Poaceae Plant (aerial) infusion
(Cav.) Trin. ex Steud.
Physalis coztomatl Dunal ~ Costomate Solanaceae Leaves infusion
Physalis philadelphica Tomate Solanaceae Fruit roasted Normal rabbits (—)
Lam.
Piper auritum Kunth Acoyo Piperaceae Leaves infusion Terpens, flavonoids,
essential oils
Piper hispidum Sw. Cordoncillo Piperaceae Leaves infusion
Piper sanctum (Miq.) Hierba Santa Piperaceae Leaves infusion Essential oils, alkaloids
Schltdl. ex C. DC.
Piper schiedeanum Steud.  Tlaxalisnuat Piperaceae Leaves infusion
Pithecellobium dulce Guamuchil Fabaceae Bark infusion
(Roxb.) Benth.
Plantago australis Lam. Gusanillo Plantaginaceae  Plant (aerial) infusion Lignans
Plantago major L. Llante Plantaginaceae  Plant infusion Flavonoids, terpens
Plumbago scandens L. Plumbago Plumbaginaceae w/i Flavonoids
Plumeria rubra L. Flor de mayo Apocynaceae Flowers infusion
Polygonum acre Lam. Sanguinaria Polygonaceae Leaves infusion
Populus alba L. Abedul Salicaceae Leaves infusion
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Porophyllum punctatum Piojillo Asteraceae Flowers infusion
(Mill.) S.F. Blake
Portulaca denudata Poelln. Verdolaga Portulacaceae Plant (aerial) infusion
Portulaca oleracea L. Verdolaga Portulacaceae Plant (aerial) infusion Alkaloids, terpens
Pouteria hypoglauca Baehni Sapotaceae Leaves infusion
(Standl.) Baehni
Prosopis juliflora (Sw.) Mezquite Fabaceae Fruit raw
DC.
Prunus serotina subsp. Capulin Rosaceae Fruit infusion Terpens
capuli (Cav.) McVaugh
Psacalium sinuatum Matarique Asteraceae Root infusion
(Cerv.) H. Rob. &
Brettell
Pseudosmodingium Cuajilote Anacardiaceae Root infusion bark infusion
pemiciosum (Kunth)
Engl.
Psidium guajava L. Guayaba Myrtaceae Fruit Terpens, flavonoids
Psidium yucatanense Pach Myrtaceae Bark infusion
Lundell
Psittacanthus calyculatus ~ Muérdago Loranthaceae Plant infusion, flowers Alloxanic mice (++)
(DC.) G. Don infusion
Quassia amara L. Cuasia Simaroubaceae  Leaves infusion Alkaloids, terpens
Quercus acutifolia Neé Encino Fagaceae Bark infusion Terpens, flavonoids
Quercus rugosa Neé Encino Fagaceae Bark infusion
Randia echinocarpa Moc.  Grangel Grangel Leaves infusion
& Sessé ex DC.
Randia echinocarpa Moc.  Granyjil Rubiaceae Fruit
& Sessé ex DC.
Raphanus sativus L. Réabano Brassicaceae Root infusion
Rhipsalis baccifera (J.S. Niguilla Cactaceae Stem infusion, fruit raw
Muell.) Steam
Rhizophora mangle L. Mangle Rhizophoraceae  Bark infusion Tannins
Ricinus communis L. Huiguerilla Euphorbiaceae Leaves infusion Flavonoids, terpens
Rosa centifolia L. Rosa de castilla Rosaceae Leaves infusion
Rubus adenotrichus Zarzamora Rosaceae Leaves infusion
Schltdl.
Russelia equisetiformis Cola de caballo Scrophulariaceae Plant (aerial) infusion
Schltdl. & Cham.
Salix taxifolia Kunth Taray Salicaceae Steam infusion
Salpianthus arenarius Catarinita Nyctaginaceae.  Leaves infusion Normal rabbits (++)
Humb. & Bonpl.
Salvia leucantha Cav. Salvia morada Lamiaceae Plant (aerial) infusion Terpens
Samvitalia procumbens Ojo de gallo Asteraceae Plant (aerial) infusion Terpens
Lam.
Saurauia pringlei Rose Picon Actnidaceae Leaves infusion
Sechium edule (Jacq.) Sw.  Chayote Cucurbitaceae Fruit raw Flavonoids
Sedum dendroideum Moc.  Siempreviva Crassulaceae Plant (aerial) infusion Sedoheoptulose
& Sessé ex DC.
Sedum moranense HBK. Siempreviva Crassulaceae Plant (aerial) infusion
Sedum praealtum A. DC. Siempreviva Crassulaceae Leaves infusion
Selaginella lepidophylla Doradilla Selaginellaceae ~ Plant (aerial) infusion Essential oils
(Hook. & Grev.) Spring
Selaginella pallescens (C.  Flor de piedra Sellaginacae Plant (aerial) infusion
Presl) Spring
Selloa plantaginea Kunth ~ Diente de elef.ante Asteraceae Plant (aerial) infusion
Senecio albo-lutescens Matarique Asteraceae Root infusion
Sch. Bip.
Senecio palmeri A. Gray Matarique Asteraceae Root infusion
Senecio peltiferus Hemsl. ~ Matarique Asteraceae Root infusion
Senna multiglandulosa Retama china Fabaceae Leaves infusion

(Jacq.) H.S. Irwin &
Barneby
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Senna obtusifolia L. (L.) Pa xojk Fabaceae Leaves infusion Antraquinones, emodin
H.S. Irwin & Barneby
Senna occidentalis (L.) Frijolillo Fabaceae Root infusion Flavonoids, sterols
Link
Serjania racemosa Bejuco tres en uno. Sapindaceae Plant (aerial) infusion
Schumach.
Serjania triquetra Radlk. Bejuco de tres C. Salicaceae Bark infusion
Simira sp. Aubl Quina roja, cascara Rubiaceae Bark infusion
sagrada
Smilax aristolochiifolia Zarzaparrilla Similicaceae Root infusion Sapogenins
Mill.
Solandra nitida Zuccagni ~ Flor de guayacan Solanaceae Flower infusion
Solanum americanum Mill. Hierba mora Solanaceae Plant (aerial) infusion Alkaloids, solanin
Solanum brevistylum Malabar Solanaceae Plant (aerial) infusion
Wittm
Solanum diversifolium Malabar Solanaceae Leaves infusion Normal rabbit (++)
Dunal
Solanum nigrescens M. Hierba mora Solanaceae Plant (aerial) infusion
Martens & Galeotti
Solanum rostratum Dunal ~ Duraznillo Solanaceae Plant (aerial) infusion
Solanum torvum Sw. Berenjena Solanaceae Root infusion
Solanum  verbascifolium Berenjena Solaneceae Plant (aerial) infusion Steroidal, alkaloids
C.B. Wright
Sonchus oleraceus L. Lechuguilla Asteraceae Leaves infusion Flavonoids
Spartium junceum L. Retama Fabaceae Leaves infusion
Sphaeralcea angustifolia Hierba del negro Malvaceae Plant (aerial) infusion
(Cav.) G. Don
Stachytarpheta Verbena Verbenaceae Plant (aerial) infusion Terpens
jamaicensis (L.) Vahl
Stenocereus marginatus Organo de Zopilote Cactaceae Steam roasted
(DC.) Berger & Buxb
Struthanthus densiflorus Injerto Loranthaceae Leaves infusion
(Benth.) Standl.
Swietenia humilis Zucc. Zopilote Meliaceae. Seed raw
Tagetes erecta L. Cempasuchil o Flor Asteraceae Plant (aerial) infusion Terpens, essential oils
de muerto,
Tamarindus indica L. Tamarindo Fabaceae Pulp of fruit raw Flavonoids
Taraxacum gfficinale Diente de ledn Asteraceae Leaves infusion Terpens
Weber ex F.H. Wigg.
Taxodium mucronatum Ahuehuete Taxodiaceae Leaves infusion Flavonoids
Ten.
Tecoma starts (L.) Juss. ex  Tronadora Bignoniaceae Leaves infusion, plant Alloxanic mice (++)  Alkaloids, terpens
Kunth infusion plant infusion Normal Dogs (++)
Terminalia catappa L. Castafio Combretaceae  Fuit
Teucrium cubense Jacq. Agrimonia Lamiaceae Leaves infusion Normal rabbits (+)
Thriallis glauca (Cav.) Amargoso Malphigiaceae ~ Root infusion Flavonoids, terpens
Kuntze
Tillandsia usneoides (L.) Heno Bromeliaceae Plant (aerial) infusion Alloxanic mice (++)  Flavonoids
L.
Tournefortia hirsutissima ~ Lagrima de San Boraginaceae Steam infusion
L. Pedro.
Tournefortia petiolaris DC. Lagrima de San Boraginaceae Steam infusion
Pedro.
Tradescantia pendula ( Comellina Commelinaceae Leaves infusion Flavonoids
Schnizl.) D.R. Hunt
Trigonella Fenogreco Fabaceae w/i
foenum-graecum L.
Tropaeolum majus L. Mastuerzo Tropaeoleaceae  Leaves infusion
Turnera diffusa Willd ex Damiana. Turneraceae Leaves infusion Flavonoids, terpens
Schult.
Urtica dioica L. Ortiga Urticaceae Plant (aerial) infusion Normal rabbits (—) Flavonoids, coumarins
Urtica mexicana Liebm. Ortiga Urticaceae Leaves infusion
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Valeriana edulis Nutt. ex Valeriana Valerianaceae Root infusion

Torr. & A. Gray

Valeriana procera Kunth Valeriana Valerianaceae  Root infusion Alloxanic mice (—)
Verbesina crocata (Cav.) Capitaneja Asteraceae Leaves infusion Alloxanic mice (+)
Less.
Verbesina persicifolia DC.  Huichin Asteraceae Plant (aerial) infusion Alloxanic mice (+) Sesquiterpens
Zaluzania angusta (Lag.) Limpia tuna Asteraceae Root infusion
Sch. Bip.
Zantoxylum fagara L. Tankasché Rutaceae Leaves infusion Alkaloids
Zea mays h. Pelos de elote Poaceae Fruit infusion
Zexmenia gnaphalioides Peonia Asteraceae Root infusion
A. Gray
Zizyphus acuminate Benth ~ Corongoro, amol Rhamnaceae  Plant (aerial) infusion

* In the Animal studies +, indicates activity and the level of it, while—mean no observed activity for the tested extract.

** The phytochemical information, refers about the reports for the plant no the active compounds.

isolated from Psacalium spp., processes for obtaining the
novel eremophilanolide sesquiterpenes and methods for their
use as hypoglycemic agents, for example, in the treatment of
diabetes.” Sadly, Mexicans have had no say in developing
this patent on a Mexican plant.

Instead we review the current information of some lesser
known plants commonly used in México to treat type 2 dia-
betes and summarise and discuss ethnobotanical, pharmacog-
nostical, phytochemical, pharmacological and clinical data
for the main species reported as hypoglycaemic in México
(Table 1).

3. Ethnopharmacology of commonly used
antidiabetic plants in México

Seven species used throughout México, reported in the
international literature with pharmacological and phyto-
chemical studies are discussed in greater detail and their
potential for developing phytomedicines with a validated pro-
file of activity and demonstrated safety profile is analysed
(Table 2).

3.1. Cecropia obtusifolia Bertol. (Cecropiaceae)

The hypoglycaemic effect of this plant sold on several
markets as a treatment for type 2 diabetes is well known in
México, DF (Andrade-Cetto, 1999) and it is also known from
many ethnobotanical collections in rural lowland areas (e.g.
Heinrich, 1989).

3.1.1. Botanical description

A monopodic tree 20 m tall, growing in secondary vege-
tation in the tropical rain forest. This tree has a tall, straight,
hollow trunk and a stratified treetop with few large branches
growing horizontally from the trunk. The leaves are in a spiral
disposition located at the top of the branches and are simple,
peltate or deeply palmate, with a deep green colour in the

upper face and grey at the lower surface. It is a fast-growing
pioneer tree from tropical America, the hollow septate twigs
are inhabited by ants (Pennington and Sarukhan, 1998).

3.1.2. Distribution

It is widespread in México, along both coasts, from
Tamaulipas and San Luis Potosi to Tabasco on the Gulf of
México, and from Sinaloa to Chiapas on the Pacific side.
It is, in fact, a weedy species, which would presumably be
relatively easy to grow on a larger scale or to harvest it sus-
tainably by collecting material in the first few years after a
milpa (corn field) has been given up.

3.1.3. Ethnobotany

Traditionally the dry leaves (15g) are boiled in water
(500 ml), the resulting infusion is cooled in the pot, then
filtrated and drunk as “agua de uso”. The cold infusion is
consumed over the day or when the people have thirst. The
use is reported from the following Mexican states, Hidalgo,
Guerrero, Veracruz, Yucatan, Campeche, Tabasco, Edo. de
México, Oaxaca and Chiapas. The traditional names include
“Guarumbo”, “Chancarro”, “Hormiguillo”, “Chiflon” and
“Koochlé” among others.

3.1.4. Main constituents

The following constituents have been reported: [3-
sitosterol, stigmasterol, 4-ethyl-5-(n-3valeroil)-6-hexahy-
drocoumarin  and  1-(2-methyl-1-nonen-8-il)-aziridine
(Argueta, 1994). The type of extract for the isolated com-
pounds has not been specified. From the butanolic extract
Andrade-Cetto and Wiedenfeld (2001) isolated chlorogenic
acid and isoorientin (Fig. 1 compounds 1 and 2). The isolated
compounds are also found in the medicinal tea.

3.1.5. Pharmacology

A hypoglycaemic effect of the water extract was demon-
strated in alloxan diabetic mice (Pérez et al., 1984), in
hyperglycaemic rabbits (Roman-Ramos et al., 1991) and in
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Overview on antidiabetic effects of the seven species reviewed and commonly used in México (for references see text)

Parmentiera

Brickellia

Agarista mexicana

Cucurbita ficifolia

Acosmium panamense

Equisetum myriochaetum

Cecropia

Botanical
species

aculeata

veronicaefolia

obtusifolia

Normal and

Normal and alloxan

mice

Normal and alloxan mice

and rats
None

Hyperglycaemic rabbits

Streptozotocin diabetic rats

Streptozotocin diabetic rats

Streptozotocin
diabetic rats.

Animal model

alloxan mice
None

Alloxan mice and rats
In humans, positive

Unknown

None

None

In humans, positive

In progress

Clinical studies

Bioactive
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compounds

caffeoyl-methylate-4-3-

glucopuranoside

kaempferol-3-O-sophoroside-4'-

O-B-glucoside

3

Streptozotocin diabetic rats (Andrade-Cetto et al., 2000).
Pérez-Guerrero et al. (2001) performed several pharmaco-
logical tests in male Swiss albino mice and concluded that
the water extract of the leaves has low toxicity, a substantial
effect as a central depressor, anti-inflammatory and analgesic
effects. The report of Pérez et al. (1984) shows activity after
5h of intraperitonal and oral administration of the aqueous
extract (obtained from 50 g leaves boiled in 250 ml distilled
water). This study does not give more details about the effects
between time 0 and 5h. Also, a proper positive control like
glibenclamide is missing. There is no statistical evaluation
of the data and the dose administered to each animal is not
mentioned. The study by Roman-Ramos et al. (1991) does
not use a proper diabetic animal model (Versphol, 2002).
Instead, it was conducted in healthy rabbits obtaining a glu-
cose tolerance curve. The effect of the aqueous extract of
132 gleaves boiled in 1 1 water and administering the infusion
(4 ml/kg) using a gastric tube showed a significant hypogly-
caemic effect at 60 min after the administration of the extract,
and showed no activity after 4 and 5 h. Since the amount of
dry extract administered was not measured in either study,
the actual doses are missing. Also, in the study performed
by Pérez et al. the reported activity is after 300 min (5 h) and
Roman-Ramos et al. report no activity at this time.

In the study by Andrade-Cetto and Wiedenfeld (2001) in
Streptozotocin diabetic rats, a positive and an untreated con-
trol was used, the water and butanolic extracts as well as the
isolated compounds were tested, the hypoglycaemic effect
is observed from 60 to 180 min for all the tested samples,
with statistical significance. However, according to Versphol
(2002) the animal model resembles more type I diabetes than
type 2, while Islas-Andrade et al. (2000) provided evidence
that using this model in a proper way diabetes type 2 can be
mimicked.

Herrera-Arellano et al. (2004) performed a study on dia-
betic type 2 people, they conclude that the plant has a signifi-
cant hypoglicemic effect after 21 days of oral administration,
of 3 g/day of the plant. The Cecropia group was also treated
with glibenclamide at different doses, and no proper controls
were used, so there is no point of comparison, and the effect
can not be only attributed to the extract. The authors argue
that the plant was given in a similar way as the traditional
preparation, but the traditional preparation takes between 12
and 15 g plant/day.

3.1.6. Possible mechanism of action

Chlorogenic acid was identified as a specific inhibitor
of the glucose-6-phosphate translocase component (Gl-6-
P translocase) in microsomes of rat liver (Hemmerle et
al., 1997). Simultaneous targeting of gluconeogenesis and
glycogenolysis with an inhibitor of GI-6-P translocase would
result in a reduction of hepatic glucose production. The action
of chlorogenic acid may well explain the hypoglycaemic
effect observed by Pérez et al. (1984). The hypoglycaemic
effect observed in mice after 5 h of experiment may be due to
a lack of hepatic glucose production resulting in a hypogly-
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caemic state. This would have been caused by the liver not
providing glucose due to the action of cholorogenic acid dur-
ing the fasting of the animals. In the work by Roman-Ramos
et al. (1991), the animals were not fasted and they received
an oral glucose charge at times 0 and 60 min at a dose of
2 g/kg. The authors did not observe any hypoglycaemic effect
after 5 h, they argued that with this animal model glycaemia
reaches basic values within 300 min. If the basic glycaemic
value is reached at 300 min then the hepatic production of glu-
cose has not been trigger, and there was no hypoglycaemic
effect observed, and of course, no action of the cholorogenic
acid.

The other compound isolated by Andrade-Cetto and
Wiedenfeld (2001), isoorientin, had previously been tested

Cecropia obtusifolia

HO
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C Cl CH\
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by Afifietal. (1999). They showed that the compound caused
concentration-dependent inhibition of the amplitude and fre-
quency of the phasic contractions of the rat and guinea-pig
uterus but did not affect the isolated aorta, ileum or trachea.
Deliorman-Orhan et al. (2003) tested the hepatoprotective
activity of Gentiana olivieri and conclude that the effect
“might possibly [be] due to the potent antioxidant activity
of isoorientin”. The antioxidant effect of plants used in dia-
betes treatment was shown by Letitia et al., 2002. According
to these authors, the benefits of antioxidants in the prevention
of the complications of diabetes supports and validates the
use of the traditional medicine. Antioxidants are important in
preventing diabetes, with low levels of plasma antioxidants
implicated as a risk factor for the development of the disease,
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Fig. 1. Natural products with documented hypoglycaemic effects from the species discussed in detail in this review.
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Fig. 1. (Continued ).

while throughout the progression of diabetes high levels of
circulating radical scavengers have been recorded (Letitia et
al., 2002).

Many of the complications of diabetes, including retinopa-
thy and atherosclerotic vascular disease, the leading cause of
mortality in diabetics, have been linked to oxidative stress
(Baynes, 1991). In diabetic patients, isoorientin decreases

the circulating of radical scavengers, and reduces symptoms
of associated complications. However, the hypoglycaemic
effect of this compound has not yet been tested.

3.1.7. Toxicity
In the previously mentioned work by Pérez-Gutiérrez et
al. (2001) the acute toxicity was tested in Swiss mice. The
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bvu pst dpodnaef ;T f n fejbo riu bneptf )MEe1* pghr v pvt
fyusbdugpn Cecropia obtusifolia bgfsj/g/ ben jojtsypo jt
2561 n h0 h bojn bm22/32 h pggrbold h pgx fjhi ufy Ui jt jt
uf frvjworhoup 784 h gpsb 711 h gf ¢ po-dosi jhi fsu bo ui f
dpn n porm vtf e eptf pg26 h of sgf ¢ po boe ebz/ Ui f bva pst
dpodnaef u bui f br vf pvt fyusbdupgu f grboui bt rpx wpy;jdjwe/

3.1.8. Cecropia obtusifolia—conclusion

Tpnf fwefodf nptum gpn in vivo bojn bmtwejft jt
bwbjrerh x i jdi worjebd U f vtf pg Cecropia obtusifolia jo
ejbcfdt/ N ps twejft b offefe po wgf 3 ejbcfud boj.
n brhboe jo gbyf ou W f mdiebd u f dpn griuf i zgphmdbfn jd
n fd bojtn pg Cecropia fyuhdu Ui f fywbdui bt xp nbo
cjpbdywf dpn gpvoet- di msphf ojd bdje n bz x f mef < tgpo.
tjcrh jo gbsugps u f petfanfe fgfdd uf tigpohm Fevdfe
hmdptf ggpevdypo cz u f gwfsjo b dotyoh tbf/ | pxfufs
tjodf Boesbef.Dfup boe X jfefogm )3112* boe Spn bo.
Sbn pt fubrh)2: : 2* & gpafe bo fbam i zgphmadbf n jd f of du
ujt bdypo dboopucf evf p di mpphfojd bdje/ Grai f n pd
twejft godvtjoh po di spojd bagrjdbypo pwf srpohf sun f of §.
pet Yourfibtupof psw p n pod t* n bz brtp i frg p f mdjebd
uf nfd bojtn pgbdjpo/ Jotvd btwez-ebbpof jotvijo
gpevdypo ti pvra cf Sdpsefe- pp/ Bo fyuhdu gpn ujt
tgfdift i bt b hsfbugpd oybmp cf gvai fsefwmqgfe jop b
gi zwpn fejdof wp & buegf 3 ejbcfiuft joi vn bot/

3.2. Equisetum myriochaetum Schlecht' Cham
(Equisetaceae)

Ui f grboujt tpra jo tfwsormbd fu jo N8yjdp wp whu
| jeofz ejtfbtft )n bnef pgo* boe ejbef it/

3.2.1. Botanical description

U sftigbmgrboux ju bfgbmtdnt 306n )p 9n* i jhi -
cshodi fe xju SFhvrbswf gjdjrift 3634nn jo ejbnfdsxju
27059 di boof i+ f sn jobimiugpejrh jo u f cshodi ft boe jo u f
nbjotdn 21nn mohboe5nn joejbn f ds)rhdipt.Sjpt-
2.0

3.2.2. Distribution

Jujt 1 opxo ggpn U f gorrpx joh N fyjdbo tibdt; Obzbgu
N jdi pbdfo- Hvfsfgp- Ovfwp Mpo- Tho Mvjt Qoptd
Ubn bvrjgbt-1 jebrhp- Qvf crix- N Byjdp- W shdsv{ - P bybdb boe
Di jbgbt/ Bhbjo- jujt bx ffez tgfdift boe u fd tffnt yp cf
bn grh pggpawvojwe gos dprrhdyoh n b gbrrgpan i jt tof djft
jo btvtuyoberh x bz/

3.2.3. Ethnobotany

Taf dift pgfrvjtf wn - n bjom Equisetum hymale- Equise-
tum laevigatum boe Equisetum myriochaetum- bsf wshejypo.
b vtfe bhbjotul jeofz ejtfbtft/ Ui fz bsf tpra joejtyodun
po uf nbd fu/ Usejypobme b ef dpdypo pgu f bf gbnmgbsu
pguf grhoujt gfgbse boe dpotvnfe bt i1Bhvb ef vtph
)Bshvf ib-2: : 5* Ui f vtf bt e bun foupguegf 3 ejbef ufit x bt
eftdgcfe cz Boeshef .Df up f ubrh)3111* u f gosn pgad gb.
dhjpojt uf thn f bt gosCecropia obtusifolia/

3.2.4. Main constituents

Gxpon uf cviboprjd boe u f x bf sfyushdt x ju i zgphra.
dbfnjd bdywwe uf gompxjoh dpotywfou xfd jtprodfe;
| bf n qff pm.O.tpgi pptjef- | bfn gdf pmi-8.€j.0.B. hma.
dptjef -dbgf pznm f u zrf . 5. 3. hnadpgvsbopt jef boel bfn g.
o pmad.O.tpqi pptjef.5i-0. 3. hmdptjef YGh/ 2- dpn gpvoe
3- Xjfefogra fu bt 3111% Qopdfncgo- d stjo- B.
tjwtd spm B.o.hmdptzm jptd o B.p.hmadptf boe dour
bdiet xf& brtp nfoypofe bt dpotywfou pg Equisetum
myriochaetum )Dbn bdi p fubrfy 2: : 3%/

3.2.5. Pharmacology

Ui f i zgphmadbf n jdf gf dux bt ef n pot usbuf e jo Tusf qupf p.
pdjo ejbef ydshut )B oeshef . Df up f ubrfr 3111- boe jo ejbef yd
wgf 3 ghyfou )Sfwnb.N potbmf fubm 3113* Brd pvhi
uf grhoujt Sqpafe nbjom s jeofz ejtfbtft juti pxfe
b &nbd berh i zgphmdofn jd fgfdujo cpd Udtde n pefry
Ui fd brefbez fyjtusgpst bepvui zgphmdbf n jd bdgwjyf t
pgwbgpvt | bf n qdf sprmef gwbywft dpoubjojoh griouf yusbdu ;
L bf n gf 9m4.0.hbrhdwptjef boe L bfn qd om4.< bn op.
hmdptjef gpn Bauhinia variegata )Boesbef .Df up- 2: : : *-
L bf n g om.0.9 bn optjef gpn Zizhyphus rugosa )L i ptb
fubm 2: 94* L bf n qff pm4.O.cf tb. hmdpgzshoptjef ggpn
Morus insignis )Chtof ufubr 2: : 4*- boe L bf n qff spmd. O.
)3hbrrs bn optjmcpoptjef *gpn Sterculia rupestris )Eftpl z
boe Zpvttfg 2:: 8%

B mx fsgtl pgugf 3ejbcfut ibt cffobttpdbie xju
flavonoid intake specially quercetin and myrcetin (L of | ufu
by 3113% Ui f bvu pst tvhhf tubojowf s f bttpdjbypocf i ffo
flavonoid intake and subsequent occurrence of ischemic heart
ejtf btf- df § cspwbtdvrbs ejtf btf - noh boe qgptbd dbodf s
type 2 diabetes, and asthma. The potential beneficial effect
x bt bttpdibd e x ju rvfsdfyo)u f tigoohftuboypyjebod cvu
brtp x ju | bfn g orh

Ui f qi bsn bdpmphjdomi tyoh jo Tuef qup{pwpdio ejbef yd
rats showed a significant activity from 60 to 180 min,
gps uf xbfs boe uf cvboprjd fyuhdd Ui f nptugpdou
fgfdux bt ti pxo cz | bfn qd pmd.O.tpgi pgptjef.5.0.B.
hmdptjef /Ui f x b sfyusbdux bt brtp ftif e jo wegf 3 ejbefyd
patients. The results obtained in this study show a significant
faf dupo u f & evdypo pgu f hradptf rfmfrhjo u ftf gbyfou
bgfsu f psbrrben jojtsbypo pgbo Equisetum myriochaetum
x b sfyuhdd Ui f i zgphmadbf n jdf gf dutibafe : 1njo bgfs
uf ben jojtidjpo pgu f ef dpdypo boe x bt n bjojof e gps
another 90 min. Insulin levels did not significantly change
evgohtu f twez-jn gmjohu bud f n fdi bojtn pgbdypojt opu
hrjef odon jef .l f )opuevf wp tyn vriagpo pgjotvryo tfds .
ypo*/

3.2.6. Toxicity

Jo fygfgn fou gfspan fe xju 311 n brh pg Drosophila
melanoganster (fir3/TM3,BdS), the traditionally used aque-
pvt fyishdueje oputi px o boz wpyjdje-jo vg yp 4811 qgn op
MEg1 x bt pctfsafe )Chdf obt. Speszuez, 2004* Ui f o rh.
wbodf pgu ftf ebbjt- pgdpvaf-in ju e/
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3.2.7. Equisetum species—conclusion

The antioxidant effect of flavonoids cannot explain the
bavd fof dupgu f grbod Gosefwf majoh bn ps x jefm vtfe
gi zwpn fejdof gsvtf jo wgf 3 ejbcfdt- n pd twejft b
vahfoum S rvjs e/

3.3. Acosmium panamense (Benth.) Yacolev (Fabaceae)

Uijt tafdft jt xjefm vtfe ftgfdibm jo uf tpvufso
rpx rboe pg N Byjdp gps & bijoh gw s n brbgb boe jo < df ou
ef doeft- ejbcf ft )l fjogdi -2: 9: %

3.3.1. Botanical description

Acosmium panamense )Cfou /* Zbdprfwe )tzo- Sweetia
panamensis Cfou - x ju gbejypobmobn ft T Hvbzbdbofi boe
TChrtbn p bn bgnpfi* jt bueff vy 51n ifjhi uhgpx joh jo
uf wpgidomenjo gpsftubt b dp.epn joboutgf dift xju Ter-
minalia amazonia boe Vochysia guatemalensis )f oojohypo
boe Thsvl i Bo- 2: : 9%/ Ui f n bjo di bdbdf §tyd pgui f & f jt b
tbrmrt Lebjhi wsvol gzsbn jebnesf fypgx ju bt df oeboucsbod ft/
Ui f fyd sobndpsfy jt grhjo boe ebd hsfz-u f joof sdpafy jt
zfpx boe cjufg Mbwft pcwtf boe gvcftdf out vsspvoefe
cztyqvrit x ju btgjsonejtqptjypo/ Gevjuhsfopebd hsfo
rhhvn ft- 6621 dn rpoh ) oojohypo boe Thsyl i Bo- 2: : 9%/

3.3.2. Distribution

Juhspx t brpoh i f Hvrgdpbt uggon W shdsv{ up Zvdbubo boe
along the Pacific from Oaxaca to Chiapas. It is a co-dominant
tgfdift gpn uf wpgjdonsbjo gpsftu Jujt pgfo n bobhfe cz
mdbrmgf parh )l fjogdi - vogverjti fe ebb*-tffnt p cf rvjd
bcvoebou cvuop jogosn bypo po u f gpd oybrpgt vt bjoberh
i baaftyoh-ftgfdjbm jgu f chd jt p cf vtfe-jt babjrbcrfy

3.3.3. Ethnobotany

Jo Pbybdb u f grhoujt vtfe wshejypobma gosu f s bun fou
potwn bdi gbjo-< tgjshupsz ggperhin t-ejbss pf b-n brbgbboe
inbgi gw sV Ui f grboun fejdiof jt gf gbsfe bt bojogrtjpo
pgu f cbd boe jujt Wl fo psoma 203 yn ft gf sebz/ Jo beej.
ypo- Acosmium panamense jt vyr{fe yp & buejbcf it jou f
wmbhf pg Tpu babo- W shdsv{ )M poy f u by 3112<M poy-
3113*-boe jo Pbybdb)B oesbef . Df up boe X jf ef od ra- 3115<
| fjogdi -2:9: <l fjogd fubrm2::3*

3.3.4. Main constituents

Q zwd fn jdomuwejft pgu f grbouzjf raf e t fwf somr vjop.
rf{jejof brhbmjet i f bdptn jof boe bdptn jojof - i zegpyz.
tgbafjof bt xfrmbt mgjobof brhbmpjet )Chrhoego boe
L johi pso-2: 93<Bshvf - 2: : 5N judi fubrr2: : 8<Ov{jmhse
fubmr2:::* Gpn uf x bf sfyubdupgu f wbejypobma vife
chd )X jfef od ra boe Boeshef . Df up- 3114* dbgf jd bdje boe
uSf gzspoft xfo jtprafe; eftn fu zmbohpojof ju P¥.
npop bt xfrbt uf ej)207*hmdptjef YGh/ 2- dpn gpvoet
406%

3.3.5. Pharmacology
Ui f x bfs boe cvibopnfyushdubt x frmbt b njyws pg
uf jtprfe tvctibodft )5 boe 6* x f& Utife jo T qupfp.

pdjo ejbcf yd shu/ Gosbmftiuf e fyusbdu u f i zgphmdbfn jd
effect was statistically significant with respect to the control
bu 231 boe 291njo/ Uif nbjo dpotywfou pguf ej.
ypobmn vife x bf s fyushdu bsf u f jtpriafe gzgpoft- tjnj.
rhs gzgpoft b govoe jo Piper methysticum Gosu @ )L bwb
L bab* vt f e voynd df oum bt )pgf o rjdf ot f e* gi zwpn fejdjof t
s uf whinfou pg boyjfle ejtpsefd; 22.nfu pyz.6-7.
eji zespzbohpojo- 22.n fu pyzd i zespzbohpojo- f Lehi z.
egpzbohpojo- eftn fu pyzzbohpojo boe zbohpojo- x ju u f
mtux pcfjohu f n ptubcvoebou)Sholju fubr 3113* Ui ftf
dpn gpvoet i be g wpvtm opucffo fwombf e gpsi zgphm.
dobf n jd bdywj e/

3.3.6. Acosmium panamense—conclusion

Mn jde in vivo fwef odf fyjtu gpsu f wsejypobmm vtfe
xbds fyushdd Ui f jtprife qgzspoft ibaf i zgphmdbfnjd
bdyw - cvun psF twejft bs offefe yp dbga uf npef pg
bdypo/

3.4. Cucurbita ficifolia Bouché (Cucurbitaceae)

3.4.1. Botanical description

Buuf foe pguf 2:u boe uf cfhjoojoh pguf 31u
df owvsz- tpn f bvu pst x f & tvhhftyoh bo Btjbyd pghjo gos
Cucurbita ficifolial Tjodf uf njeerh pgu f ratudf owsz- u f
dpotfotvt i bt cffou bujujt pgBn fgdbopghjo/ I px fufsju
df oief pgpghjo boe epn ftydbypo bsf tymmvol opx of Tpn f
bvi pst i baf tvhhftife Df ousonBn f gdb pstpvu fso N Byjdp
bt grbdft pgpghjo-xijrhpu f& tvhhftuTpvd Bn fgdb- boe
more specifically the Andes (Qvsevf Vojw &jue- 3115%

Cucurbita ficifolia jt bdd f gjoh psdrjn cjoh gribou n popf .
djpvt-boovbrvg yp 21 n rpoh/ dujt winpt f wpt pgm qucf tdfou
xju tpnf tipsuti bsg tgjoft ejtgfsfe pufsuf whhf loywf
parts. It has five vigorous, slightly angular stems and ovate-
dpsebd p tvepscjdvrbs dpsebd ribwft x ju 6036dn moh
petioles. The flowers are pentamerous, solitary, and axillary.
The fruit is globose to ovoid-elliptical. The flesh is sweet and
the seeds are ovate-elliptical, flattened, and of a dark brown
p crbd psdsbn z x i jd dprpvs)Qusevf Vojwf gjue- 31154

3.4.2. Ethnobotany

Ui f gpqvrbsobn f gosu f grboujt T Di jriodbzpdf iV Ui f gsvju
jtvtfefyd sobmap e bubx psn u busvot voefsu f tljo)ji f
larva migrans* jo | jebrhp )Bshvf b 2: : 5% Jo N Byjdp- u f
grbout jt dpotvnfe x jefm boe tfwf domejti ft boe dboejft
bsf gfgbfe xju uf tffet ps gvju Bhvjrbs fubm)2: : 5*
tvnn bgtf u f vtf pgu f gvjubt b e bun foupgejbef ut; u f
i forhgt Sdpnnfoe uf johftypo pguf gsvjun bdf dafe jo
xbdd

3.4.3. Main constituents

Mdyjot xf< jtprafe gpn tdfnt boe pu pg7.ebz pra
seedlings by precipitation with ethanol, affinity chromatogra-
phy on Con A-Sepharose, gel filtration on Bio-gel P100 and
tfgbshfe cz fridugai pstjt po gpmbdszron jef hf thUi o f
purified lectins (RLA(1), RLA(2), RLA(3)) were obtained
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oPn pu boe govsgpn tdnt Y)TVB)2*- TVB)3*- TVB)4*
TMB)5* )Mo od.L vejt fubnft 3112* Bdptb. Qoyjop )3112*
reports 90% of edible portion, 94% moisture, 0.3% fibre con-
f ou 2/3& gepfjo-28n hdordivn - 1/7 n hjgpo-8n hbtdpscjd
bdje- /14 n h u jbn jof - 211 h pgCucurbita ficifolia qpevdft
4/45 L kpvrh )25 L dort | px fwfs u f jt op & gpsubcpvud f
n bjo dpotywfou pgu f gsvjuf yushdd

3.4.4. Pharmacology

Ui f gi bsn bdpmhjdbmbdywjiz pgu f grboux bt ftife jo
i zgf shradbf n jd sbecju )Spn Bo.Sbn pt fubrk 2:: 2% Ui f
sheeju x fo tven jufe wp hnadpt f yprivdoodf f tuboe b g gb.
dhjpo pg uf grbou ps yrovibn jef x bt benjojtidde- uf
bojn brh & df jwf 3h0 h pghmadpt f tvcdvibof pvtra bud f tbu
joh gpjouboe 71n jo mufd Xbfsx bt vtfe bt dpogprhUi f
authors report a statistically significant hypoglycaemic effect
pgu f grbougspn 71 n jovoyndlln jo/ Ui f bn pvoupgfyisbdu
boe u f x bz pggd gbsdajpo bsf opusfgpafejou f gbgfg

Tfwf dnfygf gn fou x f gf sppan f e cz Brhdfo. Bhvjrs
fubm)3113*jo brrpybojoevdf e n jdf boe st/ N bws gavju pg
Cucurbita ficifolia x f§ dvujoi bmft/ Ui f kvjdf X bt pcujofe
xju bo frhdugd fyushdps boe off f{f.egfe/ Ui f bdvif fof du
x bt dtdf ejohealthy n jdf vtjohw p vt pgben jojtsbypo-
pshmgp* boe joushgf §ypof b )j/g/* bu611 n hO h/ Jo dbtf pg
uf gp benjojtuighypo- uf bvu pst & gpsubo i zgphmdofn jd
fagfdubu351njo xju p=1/16- xijrh xju af )j/gH* ufz
observe statistically significant activity at 120 and 240 min.
Ui f bavd fagfdux bt dtde xju uf )j/gf* ben jojtigdypo pg
uf fyuhdubu36- 361- 611- 6: 5/ 861- 2111- 2361 n h0 h-u f
i zgphmdbf n jdfof dux bt pctfsafe bu231njoxju p=1/16
opseptft epx oyp861n hboep=1/112gps2111boe2361n h
bu351njo xju p=1/112 gos bmu f eptft- bomdpn gbsfe
xju uaf dpospmhspvg/ Jo brmybo ejbef yd n jdf- U f bavid
foff dux bt brip Ut e bu611n hd h)j/g/*- u f bvid pst & gpsu
bi zgphmdofn jd fgf dux ju p=2/112 bu231 boe 351n jo/
Uoravibn jef x bt vtfe bt dpowspmesvh/ Ui f ebjm ben jojt.
tshypo pg2111n hd h yp brmpybo ejbef yd shd- Stvde jo b
hsbevbns evdyjpo pgu f crppe tvhbs fwf i buebzt 8 boe 25-
xifouf nfbtvdt xfd il fof

Jo 3112- Bdptb. Qoyop dtufe u f fogf dupgu f govjukyjdf
joghyfou xju n pefsd i zgfshmadbfn jbbuSnrd h)211h
pg gvju>86n mpg kvjdf*- Cmpe hmdptf rfwfrh x < bob.
m{fei pvamevgoh 6i vtjohbdpn n fjbnio{zn byd! ju Jo
bopu fstfttjpo- burfibtutf gbdfe cz 9 ebzt-u f thn f hgpvqg
pggbuf ot & df jwfe-u f tbn f bn pvoupggpiberiix b sht dpo.
tgorhUi f bvd pgt o gpsud f i zgphmdbf n jd f ogf dubu291n jo
Xju p=1/16-bu351njoxju p=21/12- boe budllnjoxju
p=1/112/

3.4.5. Toxicity

Tpnf wyjdw ibt cffo efddde jo uf nblpgwe pg
uf izgphmdbfnjd Dvdvscjlbdfbf tofdjft )N bsft boe
Gosotx pai - 2:: 6* pgfo evf p dvdvscjbdjoft/ Ui f Ftvrd
opn Brixddo.Bhvjris)3113* ti px fe u bug f{f .egf e k/jdf
pg Cucurbita ficifolia gvju i be Wpyjdiw xifo ben jojtdse
joushgf §upof b p n jdf boe xifo jux bt pshm benjojt.

U e ebjm gps25 ebzt p brmybo.ejbef yd shu -t f ME6G1 x bt
761nh0 hxju fnju pg629/3 boe 864/ 9n hd h-xi jrhu f
ben jojtebipo pg2361n hd h dovtf u f efbu pg211& pgu f
bojn brty

3.4.6. Cucurbita ficifolia—conclusion

U f gvjutipxfe b izgphmdofnjd bdyww jo bmu f
dgpafe twejft- uf rbd pgqi zydi f n jdbnjogpsn biypo po
uf kjdf Yfyuhdd- gfwiod bo bttfttnfoupgu f petfsife
fafdupo b gi zwpdi fn jdomfwfhJo U f dijojdomtwez- u f
authors conclude: “Due to the negligible content of fiber in
Cucurbita ficifolia boe u f eftjho pgu f twez-u f pctfsanfe
faf da po hmdptf rfwfrh bsf opub dpotfrvfodf pghmdptf
bctpsgypo di bohft jo u f jod tyof it )Bdpt b. oyop- 3112%
Jo bmobitft- i f eptft vife xf< ijhi boe uf ufshgfvyd
o rfmbodf pgu jt fafdu i bt p cf rvftypofe/

Fyubgpribyoh uf wpyjdwe mwim Sgpsfe jo Brosgo.
Bhvjras )3113* p dbdi uf rfud bmeptf pg 2361n h0 h
pcjofe gpn uf off{f.egfe kvjdf-bagf tpo pg71l hx pvra
offe 86-111nh )86 L* pggsvjuwp i bwf u f rhud brrept f- boe
ujtjtnvd ijhifsubouf woejypobma & dpn n foefe eptf
pg43h/ Npd twejft b offefe jo psefs b jefoyg uf
dpotywfou pguf gvju- boe ufo dtuuftf tvctibodft/
Rvboylbywf gi zwpdi fn jdontwejft po uf rfwmf rh pg ridyot
boe pu f sgpd oybma o fmboudpot yw/fou evgoh u f efwm
pagn foupgu f wbgpvt pshbot pgCucurbita ficifolia boe u fjs
rjol p gpdf oybmpyjd fgf du ti pvra brtp cf dpoevdd e/

3.5. Agarista mexicana (Hemsl.) Judd (Ericaeae)

3.5.1. Botanical description

Tisve psisf p 9 p22n bmaxju ujd - dpd z- effqm
ovspx fechd < jht Wz tgbstfmpefotfmqueftdfoux ju
opod bn cfSepdhbamd bn cfSeqju <cvet pdd/ 2/6n n
long, leaves revolute. Inflorescences (fascicle-like) axillary
racemes, flowers with triangular calyx lobes, with acuminate
bajdft- dogtvrfit tvchmeptf wp ti psupwpje YOZ CH- 31154

3.5.2. Distribution
N pvoubjopvt bsfbt pgN Byjdp boe Df owgnBn f §db- gpn
W shdsv{ boe Kajtdp tpvu p Rvjoubob Spp/

3.5.3. Ethnobotany

Ui f x bif sfyusbdupgu f ribwf t pgu jt grboul opx obt T Comp
Thowpfi jt vtfe psomm p e buejbef ft )QBS {. HVf f 9 f ubmk
3112%

3.5.4. Main constituents

Gpn uf di pgpgsn fywhdupgu f egfe tdfbn pgf
grbou 23.vafof boe uf wgu fof.34-35.ejn fu zm2.35.
fu zmtjhn btu36.fof x f& jtprife)3h/ 2-dpn gpvoet 7 boe
8%/

3.5.5. Pharmacology
Cmpe hmdptf rfmf rh pg opsn bimboe brmpybo. i bif e ejb.
cfyd njdf boe st xfo ef dsn jof e bgf s psonben jojt b,
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ypo pgu f di mgpgosn fyubdt pgAgarista mexicana bu211
boe 261 n h0 h/ Ui f pshnben jojtgbypo pgu f fyushdd gp.
duced a significant hypoglycaemic effect in normal as well
bt jo ejbcfyd n jdf boe shu )QBS {.Hvybsst{ fubm 2:: 7%/
Ui f fgfdupgu f jtprad e dpn gpvoet x bt ftife jo brmybo
joevdf e ejbcf yd boe jo opsn phmdbf n jd n jdf bu6ln hd h
)i/g* Dpn gpvoe 6 showed an statistically significant activity
bu: 1njo-291njo-381n jo boe 2551 njo)35i *-jo brmybo
ejbcfydn jdf-xi jrhu f fgf dujo opsn phradofn jd n jdf x bt
pctfsafe bu: 1 boe 381 njo/ Dpn gpvoe 7 ti px t tbyt ydomm
significant activity at 180 and 270 min in alloxan diabetic
n jdf - boe bu: 1 boe 29n jo jo opsn phmdbf n jd n jdf - brmu jt
bhijotud f dpougorhspvat/ Upravibn jef x bt vife bt gptjywf
dpougpm) QB {. HvjBssf { boe Whshbt - 3112%/

3.5.6. Agarista mexicana—conclusion

U f izgphmdbfnjd fgfdu pg uf fyuwbdu ibt cffo
efn potusfe boe wp dgfoft xfo jtpriafe bt cjpbdjwf
dpn gpvoet-tjn jrisvajof igd gfoft x f<f jtprodfe ggpn U f
x bdf s di mspgosn fyusbdupgu f ppu pg Tripterygium wild-
fordii b shejypobmDi jof tf grbouvtfe bhbjotus fvn bipje
arthritis and other inflammatory and autoimmune disorders.
| pxfws uf Sgpafe fgfdujt pguf ybm vrg. hmdptjef
fyubdujoxijdi uf vafoft bsf g tfouphfu fsxju pufs
dpn gpvoet )Evbo fubr 3112*% Ui f u fsgf vyd f gf dupgu f
grboujt bugcvd e p u f fyusbduboe opup btjohrhdpn gpvoe/
Ui f nfdi bojtn pgbdijpo pgu f jtprife 23.vafof boe u f
34-35.ejn fu zm2.35.fu zntjhn btu36.fof jt dvssf oum opu
| opx of

B dpn gbgtpo cf ffo uf xbds fywshdu )sbejgpobmm
vtfe* boe uf d mppeps: fyubduftife )f/h/ & hbsejoh i f
g tfodf pgu f cjpbdywf dpn gpvoet™* x pvra cf pgdpotjefs
berhjod S tu Jujt of dfttlsz yp | opx U f bn pvoupgcjpbdywf
dpn gpvoet jo u f Lehejypobmf b- brip pyjdprphjdomf t yoh jt
drvijfejopefspfotved uf thgw pguf grbou

3.6. Brickellia veronicaefolia (Kunth) A. Gray
(Asteraceae)

3.6.1. Botanical description

Cvti 51dn p2n wmcsbodi febud f chtf x ju hdfz.Se
stems, white or pink flowers, present at the union of the stem
boe rhbwft/

3.6.2. Ethnobotany

Ui f grboujt | opx bt Tpsfhbop ef npod A f nbjo vtf jt
bhiy ot uhbmgsperhin t- ftgf djbrma cjrfv pu fsvtft bsf bhbjotu
tpnbd gbjo/ Gosuf rhds uf cshod jt cpjrie jo x bfs
boe b cjuf sjogrtjpo & tvna )Bshvf ib-2: : 5% Ui f vtf bhbjotu
ejbcfft jt Sfgpafejo QB {.Hvybss{ fubrh)2: : 9%

3.6.3. Main constituents

Ui f gompx joh dpotywfoud ibaf cffo jtprde gpn uf
leaves: flavones — artementin, brickellin, casticin and trime-
toxiquercetagenin, flavonols, eupatin, eupatolin, patuletin
boe wf sojdbf gorjo- boe rhcebof ejd sgf ot )Bshvf b 2:: 54

Gpn uf di pypgpsn fyubdu Qs { fubm)3111* jtpriod u f
bioactive flavone 5,7,3".1§i zeyz.4-7-5 -trimethoxyflavone
)Gh/ 2- dpn gpvoe 9%/

3.6.4. Pharmacology

B d mgpgan fyubdupgu f ribwft x bt ftife jo brpybo
ejbcfyd n jdf boe opsn phmadbfn jd n jdf )j/gf* bu211- 311
and 300 mg/kg. The extract showed significant activity with
burhbtup =1/12 jo cpu n pef mgpsbmu f ftuf e eptft )bu: 1-
291- 381 boe 2551 n jo>35i <Qid {.HvyEssS { fubmi 2: : 9%/
In the same models, the isolated flavone was tested (i.p. 10, 25
boe 61 n h0 h* Jo u f bapybo ejbcf ydn jdf-21n hd hti px t
statistically significant activity at 90, 270 and 1440 min with
p<0.05,25 mg/kg shows statistically significant activity at 90
boe 291 )p =1/12* n jo- boe bu381 boe 2551 n jo )p = 1/16*/
61n hQ h ti pxt bdywjwe porm bu381 boe 2551 njo/ Jo uf
opsn p.hmdofn jd n jdf- 21n hO h ti px fe bdjwwe pom bu
381njo- 36N h0 h x bt bdgwf bu: 1 boe 291n jo )p=21/12*
boe bu2551n jo )p=1/16* 61n h0 h ti px fe bdyww bu: 1
boe 291 n jo )p = 1/12* boe bu2551 n jo )p = 1/16*/ Jo brmybo
ejbcfydn jdf-u f nbyjnvn fgf dupctfsafe x bt bu38ln jo-
dpn gbsfe p u f dpousprhgpvat/ Jo brmf t u - pravibn jef x bt
vtfe bt dpowgormh

3.6.5. Brickellia veronicaefolia—conclusion

The hypoglycaemic effect was confirmed and a bioactive
dpn gpvoe i bt cffo jtpriafe/ Ui f gpttjerh i zgphmdbfn jd
effect of flavonoids has been discussed above, there are no
other reports of the isolated flavone. Toxicological test, as
x fmiot bdpn gbsoywf gi zwpdi f n jdbnjowf t yhbypo pgu f Leb.
ejypobma vtfe boe u f dtde di ppg: fyushdux pvre cf
i jhi meftjsoerfy Ui f bdgwf eptft Sgpafecz u f bvi pst bs
ppi jhi gpsvtf joubejjpobnm fejdjof psbt bai zpn fejdjof/
Jo dotf pgu f di pppsn fyubdu b gf & po pgopsn bnx fjhi u
)711 h* x pvra of f e 96 h pgqgrbouwp hf uu f eftjsfe fof du

3.7. Parmentiera aculeata (Kunth) Seem.
(Bignoniaceae)

Ui f gvjupgu f &£ jt S gpafepcf i zgphmdbfn jo-i px .
fwfsu f o gpsut ) QB {. HvjBsst { fubnf 2: : 9- 3111b* ejtdvtt
uf tgfdjft voefsbtzopozn ; Parmentiera edulis ED/

3.7.1. Botanical description

UdSf vg p 26n - cshodi fe tjodf uf chtf boe di boof mhe
trunk, external cortex dark yellow with fissures and scaly ribs.
Ui f gvjujt b cfsz vg ip 26dn mpoh cz 7/6dn x jef- x ju
tfwf Sompohjwejobngvsspx t boe bhd fo.zfmpx dprpvs

Ui f tgfdift jt nbobhfe cz i vn bot yp gpevdf ti bef boe
jt bxjefm ejtigevdfe tgfdift | opx o brpoh u f Hvrg boe
Pacific coast from Tamaulipas to YucatBo boe gppn Tjobmb
p Di jbgbt ) oojohypo boe Thsvl i Bo- 2: : 9%/

3.7.2. Ethnobotany
Ui f govjuboe u f dpsfy cbd pgu f o f bsf cpjrhejox bf s
p whul jeofz ejtfbtft- boe gos u f wef bun foupg ejbef it
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)Bshvf ib-2: : 5% Ui f grboujt vtfejo Hvbd n brbwp e buhpo.
pss pfb)Dbdf St fubmk 2: : 6%/

3.7.3. Main constituents

Ui f hvbjbopryef pgribdwdio.9.0.n fu zrhdszrd x bt jtp.
mdfe gpn uf d mpgpgsn fyusbdupgu f gevju Ui f i zgphm.
dbf n jdbdywjz x bt o gpafembttpdjbf ex ju U jt dpn gpvoe
)QBS { fubmr3111% Gpn 4 f cbd cf Wb. tjupt Uf spnfboe Uboojot
bs o qpaf e )Bshvfib-2: : 5%

3.7.4. Pharmacology

Ui f di mpgpgosn fyusbdupgu f gevjux bt dtidfe joudqf g.
pof b jo brmpybo ejbefyd n jdf DE2 )tigyor bu211- 311
boe 411nh@ h/ Gosu f eptf pg211nh0h ufz & gpsutjh.
nificant effects compared to the control at all observed times
\: 1-381- 291 hoe 2551 )35i *n jo’Y Gos311n hQ h u fz brtp
g agpaufgf dubud f thn f yn ft-xijrhd f eptf pg411nh0h
tipxobmpu f thnf fgfda/1 pxfwisuf ejgf & oueptft eje
oputi px o ejgf & ouf of du

Tinjros fgfdt xfd pctfsafe jo opsn phmdfnjd n jdf
)QBS { . Hvybssf { fubrfr 2: : 9d*/ Modwdjo.9.0.n fu zrbdszriod
jtprode gpn u f bdywf gebdypo x bt d td e )j/g/* po brmybo
ejbcfyd n jdf DE2/ Bhbjo u f ebb jt Sfqpsfe bt hradptf
o evdypo gf sof ou Bubeptf pg21n hd hu f bvd ps o gpsubo
significant hypoglycaemic activity at 90, 180 and 1440 min.
Statistical significance was missed at 270 min. At a dose of
25 mg/kg significant activity is observed at 270 and 1440 min
pore- x i jrh bub eptf pg61n h0 h u f bdywjie jt pctfsafe bu
: 1- 291 boe 381n jo bhbjotuu f dpoigomhspvg/ Upravibn jef
x bt vife bt g Sodf )QBS { fubnfy 3111%

3.7.5. Parmentiera aculeate—conclusion

Ui f i zgphmdbfn jd f gf dupgu f di mspgosn fyushduboe
uf jtprafe dpngpvoe ibt efnpotigfe cz uf bvd pg/
| pxfws uf ebb )hmdptf womft* pg xibu ibqgfofe
cfw ffo 381 boe 2551 n jo jt opud gpafegsbmi f fyqfg.
n fou/Bddpsejohp u f ebib S gpafe-u f eptf pg411n hd h
of the fruit used in the first experiment, will be equivalent
ubub 711 hgfspo x pvrai baf p fbu29h pgegfe gsvjugps
hfuu f eftjfefgfduxijd jt pnvd gsbtjohrheptf/

N pd twejft bsf offefeypl opx i px uf fywbdujt x pd .
joh-jox judi bn pvoud f jtpriad e dpn gpvoe jt g tfoujo u f
ovju boe bt jo gfwpvt fybngrfit U f<f jt op jogosn bypo
po uf cjpbwpjrbcjme pgu f esvh/ Woyjdwe twejft b brip
offefe jo psef swp efwfmqg b Q zpn fejdjof/

3.8. Other species

Bt joejdod e jo Ubcrh 2 n boz pu fstgf dift bs dpn n pom
vtfe joNByjdp/ Tpnf i bwf o dfjwfe tpn f buf oypo jo gi bs
n bdprphjdbnboe qi zpdi f n jdbmwejft/

Arocomia mexicana )Bdofdfb*~ Ggpn uf nfubopm
fyushdupgui f sppuQest { f ubrfr 2: : 8t priof e Dpzprptb)Gh/ 2-
dpn gpvoe 9* b U ehi zespgzshof / Ui f dpn gpvoe x bt ftife
po brmpybo joevdfe i zgf shmdfn jd n jdf boe dut- bueptft
of 5.0-20 mg/kg i.p. the coyolosa exhibited significant blood

tvhbs mx f goh bu2/6- 4/1- 5/6 boe 35i bhhjotud f vousbife
dpousprh

Verbesina persicifolib ED/ )Btud sodf bf < di mspgpsn
fyusbdt bu211n h0 h boe 261 n h@ h* x bt dtufe jo opan bm
boe brmybo ejbcfyd n jdf/ Ui f bvd pg dpodmaef 4 bud ptf
doses produced a significant hypoglycaemic effect in normal
bt x frat jo ejbef yd n jdf boe st )Qo {.Hvyess{ fubm
2::74

B ifybof fywbdu gpn Cirsium pazcuarense )Lvou *
Tgsoh- )dgpafe jo uf pghjobmgbgfs bt Cirsium pas-
cuarense) at 100, 150 and 200 mg/kg i.p. showed a significant
i zgphmdbf n jd f gf dujo opsn birbt x f mit jo ejbefyd n jdf/
Jo beejypo- u f fyuhdubnd & e hmadptf wprhchodf jo brmpybo
joevdf e ejbcf yd st/ Di mgpgosn boe n fu bopnfyushdd eje
not produce any significant change in blood glucose levels
)QB { fubrmr 3112*% Ui jt jt bofybn grhi jhi rjhi yohu f offe
for proper taxonomic validation of a botanical identification.

Ui f bavd fof dua pgd f of f{f.egf e ef dpdypo pgu f soput
pglbervillea sonorae )T/ X bu po* HS f of )Dvdvscjbdf bf * po
crppe hmdptf fwf raix f< jowftyhbu e jo dotjoh n jdf/ Ui f
bvu pst o gpsud by 1a f gribooupsbma ben jojtsoife pi fbrd z
mice did not cause a significant decrease of the blood glu-
dptf rfwfrhl px fwfs Ibervillea sonorae Sevdfe uf cmpe
hmdptf pgops b jdf jo b eptf.ef gf oef oun boof s bgfs
joushgf §pof bnjok dypo )P = 1/16* Brip- u jt fyubdutjhojg
jdboum mx fse u f hmadbf n jb pgn jra brmpybo. ejbef yd n jdf
boe st - cvueje opujotfwf & brrpybo. ejbef ydsu-tpjutffn t
u bud jt boyejbefyd grouoffet uf gsftfodf pgjotvio p
ti px ju i zgphmadbf n jdbdywwe/ Di f n jdorgi ben bdprphjdbm
boe wpyjdpmhjdbnjowftyhbypot pglbervillea sonorae n vtu
dpoyovf pftiberti ju vtf bt bo brd sobywf jo u f dpougonpg
ejbcf 4t n f mut i )Brisdgo. B hvjriss f ubnf 3113%

Pgopd- burhbtuud f pguf tgfdft ejtavttfe bepwf
bs fejerh gvju/ Jo Uberh 2- b rhshf ovn cf s pg pu f's gope
grbout )n ptuopibcrm W hf tberfit* bsf jodmaef e; Allium cepa
M )Df cpmia*- Ananas comosus )M* Merr. @o*- Annona che-
rimola Mill., )Di jgn pzb*- Arachis hypogaea M )Dbdbi viuf *-
Asclepias linaria Cav/ )Spn f gnp*- Byrsonima crassifolia
)M* Kunth )Obodi f*- Carica papaya M )Qgbzb*- Casimiroa
edulis Mo Mbwf * My/)[ bgpd crbodp*- Citrus aurantifolia
)Christm/* Swingle )Obshokp*- Citrus limetta Sjttp )Mn b*-
Coriandrum sativum M )Djrboug*- Costus ruber D/ X ghi u
fy Hgtfc/ )Dbdb bhgb*- Crataegus pubescens )D/ Qftm
D/ Qsftm)Uf dpkpu *- Cucurbita ficifolia )M* Cpvdi B )Di j.
rhdbzpuf *- Cucurbita mexicana Damm. )Dbricb{b* Cynara
scolymus M )Brdodi pdo*-Daucus carota M )[ bobi pgb*- Eri-
obotrya japonica )Ui voc/* M oemh)Oapero), Leucaena leu-
cocephala )Mon /* de Wit )HvbK*- Nopalea cochenillifera
)M* Salm-Dyck )Nopal*- Nopalea indica M )Opgbrit Persea
americana Mill. )Bhvbdbu *- Petroselinum crispum )N jrt-
Nyman ex A.W. Hill Y@ kM Phaseolus vulgaris M )G5.
ko Physalis philadelphica Mon n )Upn bif *- Piper auritum
Kunth )I jfcb tbol*- Portulaca oleraceae M )W seprbhb*-
Psidium guajava M )Hvhzbcb*- Sechium edule )Kodr /* Tx/
)Di bzpuf *- Solanum verbascifolium Banks ex Dunal )Cf & o.
K ob*- Tamarindus indica M )Uon bgoep* Q@ zpdi fn jdom
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uftf bsf ws ejwfsf yb- cvul f jn gpabodf pgtvd gvju
certainly highlights the health beneficial effects of a diet
rich in plant fibre. While currently specific pharmacological
faf du pgu jt ejwf f hgpvqg patgf dift dooopucf bt df sljof e-
it is possible that modification of the passage time or changes
in the GI flora have an indirect influence. This opens a fasci-
obyoh bsf pgsftfbsdi bud f jod shdf pggope boe n fejdiof t
)dg | fjogdi-2:: 9%

4. General conclusion

Dribsm b rhehf ovn cfs pgtgfdift bsf vtfe jo pebzit
N Byjdp p e buejbcfft psju tzn qun t/ Bo jod S tyjoh boe
vostpmfejttvf Srift puf xbztvd vtft xf< efwfmpgfe
pwfsu f rituef doeft/ Jutffnt u bun boz pgu f tof djft x f o
pghjobma vtfe gos b wbgfwe pgljeofz ejtpsefs boe n ptu
optbcm gpsu fjsejve yd fgf du Ggpn bo f u opai ban bdprph.
jdongf s gf dywf - jux pvra cf fyusn fm jod & tjoh yp bobmt f
ujt gspdftt grau f9

Gps gvai f sftyoh qpqf s bojn brm pef mi baf p cf vife
)W g pr3113* Upebz-u f n pef mvtfedtf n crhwegf 2ejb.
cfdt psbs op n pef hgpsejbef yd ftyoh i f hmdptf pwfs
mbe/ Ui f porm n pef nx ju tvggpsjoh ebb gpsieqf 3ejbef it
jt u f Tuef qup{ pupdio ejbef yd sbu)X riat . B oesbef f ubrft 3111%
Cvubddpsejoh ip W g gi pm3113* u f porm x bz p hfuegf 3
ejbcf yd bojn brhcz di fn jdomoevdypo jt cz u f gpgf svtf
pgTis qup{ pwpdjo jo of pobibngbit )o. TU[ *-psvtf hf of jdbma
n pef mmji f o@p[ vdl f sejbef jddour soud Opof pgu ftf n pe.
frhi bt cffovtfevoynopx ypuftuN fyjdbo grbou - boe bddpse.
johpu f hspvg pgQB {. Hvyf s { f ubmbn f u pe ef w mafe
jo2:75jt uf nptudpnnpomm vtfeczufn-tpbp ufd
offet p cf bo vgebd pgu f gi ban bdprphjdompprhx f vtf/

Xf gopgptf u S rfmf rh pg jod saf oypo rhe ¢z u f hpbm
p Sevdf uf gverjdi fbrd jn gbdupgu jt tzoespn f jowpmf
hpwf son foubdypot bubrmfwf rty

Nutritional education of the general population is a first
tdqgxijd dpvradevd uf fgjefnjdggpgpsipo pguf ejt.
fbtf/ Pof dpd gsperfin jt uf ijhi dpotvn qypo pgtxffu
egol t dpn n porm domhe i o gff tdpt fi bmpwf sN Byjdp/ X i fo
conducting field work in any region of MByjdp pof dboopu
dyjmp opd rhshf rvboyyft pg ejtdbsefe griatuyd cpwft jo
fbd cbd zbse/ Brtp uf dpotvn qupo pgtvd TS d Stdpth
jt wtjicrhfwfszx i f< boe bubozyn f/ Ui f< godf - tigdust hv.
rijpot bepvud f dpod oupgtvhbsjo u ptf egol t x pvra cf
i jhi m eftjsocrh)f /h/ wib btof djbmibrit tby*- boe pgdpvsf ju
x pvra cf jef bmp rhshf m bupje tvdi cfwf sbhft/ Ui f hpwf so.
nfouboe i fbmd ggdttjpobrti pvra brtp gpn pd fyf Lt f
bn poh gf pgrh fwioh jo u f diyft- yp bapje tfef olbsz x bz pg
o/

Beejypobrme- U f< nvtucf tpnf fgpst yp n pojws boe
dpowspmi f grbout tpra po nbd fu boe x jefm dprhdife cz
uf gf pgrh gs bvipdpotvn qypo/ Fevdbypobmgsphson n ft
together with pharmcodynamic studies should have first pri-
pgw/ Uif roufs Stfbsd ti pvre jodwaef ggpkdd po uf
tgfdiftTn fd bojtn pgbdipo-pou f pgun breptft boe e bu

nfoutd fevri- boe po uf cftun pef pgqgds gbsypo/ Fwfo
u pvhi gi bsn bdpf dpopn jdtwejft pou f dptu pgtvd s bu
nfou bsf rbd joh-jujt i fra u bu gosfybn gri- dptupgsf bu
n foux ju Cecropia ribaft cpvhi upou f N fsdbep ef Tpopsh
jo NByjop- EGn bz fhtjra Sbdi NFY%361 )VT%31* gf s
npoua pgus b fou Ui jt ijhirjhi u bopl fsjn gpabougpjou
ou f fdpopn jdjn gbdupgvtjohtvd i fschnd nfejftibt opu
cffo twejfe bubmacvujujt fifm p cf bo jn gpsboudptu
dodups gos n boz gpps s don jrift/ Ui f ggpevdypo pgn f ejd;.
obmfht pstjn grh gdf ghshypot x ju btdf abjof e rvbje u bu
dpvra cf tpra ponbd fu ti pvre cf qspn pde bt gbsupgu jt
jod saf oypo/ Tvdi bo bagspbdi x pvra bttvs bi fbrd cf of .
ficial effect of the final product. We see efforts like this, for
fybn grhpo u f n bd fujo N Bgeb- Zvdbbo ) B oeshef . Df up/-
gf g/ pet/*xifo bifbrhsjt tf mjoh bo f u boprjd qsf gbsbypo
pgMalmea depressa )espgt*/ Bt b of yutd g tjn gri rvbje
dpowsprm f btvsft dpvracf ftiberjti fe/ Ui ftf jojybywft nvtu
bhijo cf bddpn gbojfecz u f bagspagbd wejojoh boe f evdb.
ypo qsphsbn n ft ej< dif e buejbef yat- gi ztjdjbot boe t pdjbm
xpd fa pfotvd ubud f gf pgrhegol u ptf gsf gbshypot jo
b n f ejdbmm boe gi ban bdf vydoma bggspagbd x bz/ Jo psef s
pbdi jfwf ajt x f tymibwf brpoh x bz yp hp boe N Byjdp x ju
ju gd wejypojon fejdobngrbou vtf tymmbd t bagspgg b
Lehjojoh gpsqi ztjdibot boe qgi ben bdjtut jo gi zupu f gz boe
qgi zwpai bsn bdz/

Ui f u jse rfwf npo pvspgjojpo t f n ptujn gpstboupof/ Ju
opavtft po u f efwf mgn foupgb gi zwpn fejdiof x ju i zgp.
hradof n jd f off du bufbam tibhft pgu f ejtfbtf psfw o ggps
p uf tbsupguf ejtfbtf )evgoh uf gf gpe pgjodshtfe
jotvijo Stjtibodf*/ Jo u jt dpodyu u f jtprbypo pgu f n bjo
dpn gpvoet gpn U f bdywf fyusdbdujt b dsvdjbmtd g jo bm
S' E bdywjuft gos efwf mgjoh b opwf ngi zuypn fejdjof/ Ui f
vtf pgb qgi zipn fejdof jt tvhhftdfe cf dovtf juxpvra cf
tvck duyp r vbriwe dpowspmboe dpvra cf gftdgcfe cz gi ztj.
dibot/ | fschmesvht bsf n bjom xi prir gbhn fode ps dvu
grbout gbsu pggrbou - brhbf - grohj- rjdi fo jo bo vogepdfttfe
twf- vtvbm jo b egfe goan - cvutpn fynft ofti/ Uifz
are precisely defined by their botanical (scientific) binomial
)l fjogd fubm 3115% Ui f i fscbhmesvh gof gbsbypo )qi z.
pn fejdjof *jt pcubjof etvck dyohi f schnesvht 1p s bun fou
such as extraction, distillation, fractionation, purification,
dpodf oigjpo boe o sn foubypo/ Ui ftf jodmef dvups gpx .
fdeifsbnesvht- jodwd t-fyuhdd - fttf oybnpjri doure pjri
fygdttfelvjdft boe gpdfttfefyvebft )Hbf ed f boe T jo.
i pay 3114* Drhbam dpotjef socrh Stfbsdi x jmef Srvisfe
ops efwfpgjoh tvdi gspevdu x i jdi dpvra cf pgfops pvt
benefit to the Mexican population suffering from a drastic
jods btf jo ujt di goojd boe ef cjmbyoh ejtfbtf/ Jo dpn.
gbsoh NByjdp xju uf fybngrfit pg Hf sn boz ps Gsbodf -
xifd uf qgi zpnfejdof nbd fun pwit cjnjpot pgepmhst
fbd zfbs jucfdpnft bggbsfouu buN fyjdoo cvtjofttnfo
i bwf bo pagpavojwe p efwmq tvdi opwf ngspevdu/ Brd s
obywf re- u f N fyjdbo TpdjbnTfdvgwe Tztdn-xijd ibt gos
nz zfbs dpoevdfe Stfbsdi po gpgvrbem vife n fejdjobm
grbout - dpvra Wl f b rhibe boe efwf mq gi zwpn fejdjoft xi jdi
x pvra cf babpjrherf busf rgwf i rpx dptu
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A difficult and unresolved issue relates to the traditional
jod mhdwbngspgf 9z po i ftf tgf dift/ Drfbam-u fz i bwf cffo
vtfexjefmjo N Byjdp-1 opx rhehf bepvuu ftf u ftf tgf dift-
u fjscjpbdywf dpn gpvoet boe qgi ban bdprphjdonfgf dit jt jo
uf qverd epn bjo- u fjsvtf jo uf tztu nbyd wf bun foupg
ejbcf Ut jt & rywf m o df ouboe jux jmef of bam jn gpttjcrh
p jefoug pof hgpvg pgaf pgriix i jdi dbo drhbjn  webejijpobm
pxofgijo/ | pxfwfs tjodf tpnf pguftf qi zwpnfejdoft
n bz brtp cf dpn nfsdjbijtfe pvajef pgN Byjdp- i f Nfyj.
dbo hpwf son foups pu fs bgggpagbd jot jwygpot x jrm baf
efwf g x bzt wp hvbsbod f U f tvtbjoberhivtf pgu jt tof dift
and that any economic benefit from these phytomedicines
x jmbrtp cf ti bfexju uf Nfyjdbo gf pgrfv
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| /- Mohvoft- G- 3111/ | zgphmdbfn jd fgfdd pg rbdwdjo.9.0.
nfu zrbdszrid pg Parmentiera edulis gvju Kpvsobmpg Fu opgi ban b.
dprphz 82- 4: 264: 5/

Qs {.HvyBsf{- S/N/- Dfsabodt- | /N/- [ babb- B/- Thodi f{- T/K-
QS {- T/- QB {- D/- 3111c/ Xprijpo boe i zgphradbfn jd bdywjwe pg
6-8-4'.1§i zegyz.4-7-5'-trimethoxyflavone from Brickellia veronicae-
i/ Q zpn fejdjof 8- 3603: /

QS {.HvybsS{- S/N/- Sbn dez, E., Vargas, R., 2001. Effect of Cirsium
pascuarense po crppe hmdptf rfwf rh pg opsn phmdbf n jd boe brmpyhbo.
ejbcfyd n jdf/ Q zwpu fshgz Sftfbsdi 26- 6630665/

Qs {.HvyBss {- S/N /- Woshbt- S/- 3112/ Ugdf sgfof t ggon Bhbgtib nfy.
jdbob bt gpd oybmboyejbcfyd bhfou/ Q zwu fdgz Sftfbsdi 27-
66069/

Qs {- T/- Qb {- N/- Qb {- D/- Woshht- S/- 2:: 3/ | zgphmadbfn jd fgfdu
pg Acrocomia mexicana L bsx/ Q zypo 64- 4: 653/
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QB {- T/H/- FS{.Hvyf sf{- SIN/- QB {- H/- [ bnbrb- D/T/- Woshbt- S/-
2::8/ Dpzpmtb- b ofx izgphmdfnjd gpn Acrocomia mexicana/
Q bsn bdfvyct Bdb | fmf ybf 83- 2160222/

Queevf Vojwf & jue- 3115/ X fc gbhf; i wg;@ x x /i paudgvsevf /f ev@fx dgpg0
25: 3@vdvscju/i n mbddfttfe N bz 3115%

Sboku - X/I /- Ei bsn bswof- O/@- Eibnnjlb- O- Jirot- B/L /- 3113/
L babrbdpoft ggon Piper methysticum- boe i fjs 2D ON S tqf dusp.
tdpgjd bobratft/ Q pypdi fn jtisz 6: - 53: 0544/

Sfwinmh.N potbmf - N/D/- Boesef.Df up- B/- Xrit.Boesbef- T/- X jfefo.
dre-1 /-3113/ | zgphmdfn jd f off dupgEquisetum myriochaetum bf §bm
gbat po wqf 3 ejbefyd gbuf out/ Kovsobnpg Fu opgi bsn bdpmphz 92-
2280231/

Spn Bo.Sbn pt- S/- Gpst.Thfo{- KM- CQbsjeb.| fsoboef{- H/- Moh.
Mnvt- B/- Brbgdpo.Bhvjrbs G- 2:: 2/ Fyqgfgnfolbmtwez pg uf
i zgphradbf n jd fgf dupg tpn f boyejbef yd grou/ Bsdi jwpt ef Jowft.
yhbd po/ N Bejdo- N Byjdp 33- 980: 4/

Spn Bo.Sbn pt- S/- Dpoud st X fcf s D/D/- Opi gbnrHsbid eb- H/- Gpdt.
THf of - KM- Brissdpo. Bhvjrbs GK- 3112/ Crppe hmadptf riwf mef dsf bt f
dovtfe cz fyubdd boe ghdypot gpn Lepechinia caulescens jo
i fbrd z boe brmpybo. ejbefyd n jdf/ Q bsn bdf vijdomCjprphz 4: - 4280
432/

Ti bof .Nd X i pafs M- 3112/ Cjpmhjdbntpn griin fowbsz u f sgjft; b godvt
po cpbojdbnyspevdd jo ejbef it/ Ejbefft Tgfdwevn 25- 2:: 6319/

TTB- 3115/ (Bhjob ef rh Tfdd ugb ef Thrme- Hpcjf sop ef N&yjdp/ X fc
gbhf i ug;@ x x/tththpe/n'y )bddfttfe Koovbsz 3115%

W judi - O/- Hppex jo- C/M- L jd - H/D/- Tjn n poet- N /T/K- 2: : 8/ N fu pyz.
md e rvjopr{jejof brhbmjet gpon Acosmium panamense/ Q zypdi fn .
jtuz 56- 9580961/

W aqi pmF/K- 3113/ Sfdpn nfoefe dtyoh jo ejbcfut tfbsdi / Qhob
n fejdb 79- 69206: 1/

Xjfefodre- | /- Boesbef.Dfup- B/- QB {.Bn beps N/D/- 3111/ Ghwpopm
hredptjeft gpn Equisetum myriochaetum/ Cjpd fnjdbmTztu n bydt
boe Fdprmphz 39- 4: 604: 8/

Xjfefodre- | /- Boesef.Df up- B/- 3114/ Qzspof hradptjeft ggpon Bdpt.
njvn gbobnfotf )Cfou /* Zbdpwfw [ fjudi ggu grs Obwspgtdi voh
D.B/ Kpvsobnpg Cjptdif odft 69- 7480674: /

Xjufg- M- 3112/ Ui f crppnjoh pguf Gfod rjthd/ Kovsobnpg Drjojdom
Jowf t jhbypo 219- 221602218/

Word Health Organization, 1999. Definition, diagnosis and classification
pgejbcfdt nfnjwt boe ju dpn gridbypot/ Sfapsupg X | P dpotvnb.
ypo/ Hf of wb- g/ 77/

Xpse | fbmd Pshboj{bypo- 3115/ X fc gbhf i wg;@ x x/x i p/psh )bddf ttfe
Kbovbsz 3115%

Zfi - H/ZI- Fjtf ocf sh- E/N /- L baudi vI - UK- Q jmjgt- S/T/- 3114/ Tztdn .
bud Swifx pgifsct boe ejf bsz tvagrin fod gos hradf n jd dpowgpnjo
ejbcf it/ Ejbcfuft Dbef 37- 2388023: 5/



