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Family: Nyctaginaceae

Genus: Mirabilis

Species: jalapa

Synonyms: Mirabilis dichotoma, M. odorata

Common Names: Clavillia, four-o’clocks, jalap, maravilla, bonina, boa-noite, bonita, a'bbass,
beauty of the night, belle de nuit, bella di notte, buenas tardes, bunga pukul empat, dondiego de
noche, false jalap, flower of a’bbas, gecesefase, geje safa, gulabbas, gulbank, gulbas, isabelitta,
morning rose, Peru, nodja, noche buena, numera, pathrachi, sanji phuli, segerat, slavelilla, tiare
moe, tzu mo li, ubat jerawat, zi mo li

Parts Used: Roots, leaves, flowers

Clavillia is a perennial plant that reaches a height of 50-100 cm from a tuberous root. Some
cultivated species also can grow up to a meter in height. It produces beautiful flowers that usually
open around 4 o'clock in the afternoon—hence its common name, four o’clocks. It is a popular
ornamental plant grown worldwide for the beauty of its flowers (which can be white, red, pink,
purple, or multicolored) and their sweet fragrance. It first was recorded botanically in 1753; already
it had been widely distributed as an ornamental plant throughout the tropics of the world. There is
some disagreement about from whence it derived originally: Mexico, Chile, or India. Today, clavillia
is naturalized throughout the tropics of South America, Latin America, France, and India. In Brazil
the plant is known as clavillia, maravilha, or bonina; in Peru itis known as jalapa or maravilla.

The indigenous people of the Amazon enjoy the beauty of clavillia’s flowers as much as city
dwellers, and often plant it in their gardens. They employ the plant medicinally as well. Indigenous
Peruvian people use a root decoction as a diuretic; the Shipibo-Conibo Indians put the flowers in
baths to treat colds and flu. In Brazil, the Kayapo Indians inhale the powdered, dried flowers as a
snuff for headaches, and use a root decoction to wash wounds and to treat such skin afflictions as
leprosy. The Assurani Indians in Brazil crush the seeds to use as a peppery condiment on foods,
and grate the tuberous root into cold water and drink it for intestinal parasites. The tribal people of
Orissa, India grind the roots of the plant into a paste with black pepper and take it orally for
conjunctivitis. They also apply the juice of the leaves to fungal infections of the skin.

These indigenous practices impelled clavillia’s presence in herbal medicine systems around
the world. In Mexico, the entire plantis decocted and used for dysentery, vaginal discharge, infected
wounds, and bee and scorpion stings. In Peru, the plant and/or tuber is used as a diuretic, laxative,
and purgative. The juice of the flower is used to clear herpes lesions and for earaches. In Brazilian
herbal medicine, a paste is made of the leaf and flower and applied to affections of the skin such
as itchiness, eczema, herpes, skin spots, and skin infections. The juice of the root is dropped into
the ear for earaches. Brazilians also use the rootto combat worms, intestinal parasites, leucorrhea,
hydropsy, diarrhea, dysentery, abdominal colic, syphilis, and liver affections. In the United States,
the plant is used for mumps, bone fractures, and as an abortifacient to hasten childbirth.

Phytochemical analysis of clavillia shows that it is rich in many active compounds including
triterpenes, proteins, flavonoids, alkaloids, and steroids. Of particular interest to researchers is a
group of amino acid-based proteins, coined mirabilis antiviral proteins (MAPSs); these chemicals
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have shown specific antiviral and antifungal actions. The chemicals are produced in the seeds,
roots, and young shoots, and help the plant protect against various plant viruses and soil-borne
fungi. In 1994, The Japan Tobacco Company was awarded a U.S. patent on the MAPs in clavillia
as being effective in protecting economically-important crops (such as tobacco, corn, and potatoes)
from a large variety of plant viruses (such as tobacco mosaic virus, spotted leaf virus and root rot
virus).! Researchers in Hong Kong isolated another MAP in the roots of clavillia with the same
antiviral actions, and also noted, “The MAP demonstrated to possess abortifacient activity in
pregnant mice, inhibitory effects on cell-free protein synthesis, and antiproliferative effects on tumor
cells.”> The MAPs found in clavillia have shown to inhibit protein synthesis and other cellular
processes (such as inactivating ribosomes) in viral cells.®** The highest concentration of MAPs are
found in the seeds of the plant, followed by the roots, then leaves.” The seeds, however, are a
significant source of other peptide chemicals with actions similar to the neurotoxic peptides found
in spider venom.® These peptides are in the same classification as (and act similarly to) another
plant-derived toxic peptide, ricin (now being employed as a biological weapon); as compared with
ricin, though, clavillia’s peptides are only about 1/30th as toxic.® Because of this toxicity, though, the
seeds are not generally used in herbal medicine systems (despite researchers’ documentation of
significant antimicrobial actions attributed to them).”

The plant and root have demonstrated other biological activities in addition to the antiviral
actions of the MAPs. In 2001, researchers found new phenolic compounds in clavillia which
demonstrated in vitro action against the yeast Candida albicans.'® A hot water extract of the flower,
leaf, and root of clavillia has shown antifungal activity in another in vitro study.’* Other research on
the leaf and branches of clavillia did not confirm any antimicrobial actions, therefore, these
properties are probably attributed only to the root of the plant.*?*3 In early research, the root of the
plant (in water and ethanol extracts) also demonstrated mild uterine stimulant actions in rats, and
antispasmodic actions in guinea pigs.**

Clavillia, the lovely, sweet-smelling ornamental, has also earned its place in herbal medicine
practices around the world; its array of biological activities continue to support its continued use
worldwide. As most research surrounding this plant's activity has occurred in the past ten years,
more findings regarding clavillia’s power and versatility will likely explain more of its indigenous uses
and unearth new applications for it.

Documented Properties and Actions: Antifungal, antimicrobial, antiviral, antispasmodic,
antibacterial, diuretic, alterative, carminative, cathartic, hydragogue, purgative, stomachic, tonic,
vermifuge

Main Phytochemicals: Alanine, alpha-amyrins, arabinose, beta amyrins, betalamic acid, betanin,
brassicasterol, beta-sitosterols, 2-carbosyarabinitol, campesterol, daucosterol, d-glucan, dopamine,
hexacosan-1-ol, indicaxanthin, isobetanin, 6-methoxyboeravinone C, methylabronisoflavone,
mirabilis antiviral proteins, mirabilis peptides, miraxanthins, n-dotriacontane, n-hentriacontane, n-
heptacosane, n-hexacosane, n-nonacosane, n-octacosane, n-pentacosane, n-pentatriacontane,
n-tetracosane, n-tetratriacontane, n-triacontane, n-tricosane, n-tritriacontane, oleanolic acid,
stigmasterol, tartaric acid, trigonelline, tryptophan, ursolic acid, vulgaxanthin |

Traditional Remedy: One-half cup of a standard root infusion or 1-2 ml of a 4:1 tincture once or
twice daily.



Contraindications:

. The seeds of the plant contain neurotoxic chemicals and should not be ingested.

. Phytochemicals in clavillia have been documented to have an abortifacient activity. Mirabilis
jalapa itself has not been demonstrated to have a uterine stimulant effect, but its use in
pregnancy is not advised.

Drug Interactions: None known.

WORLDWIDE ETHNOBOTANICAL USES

Country Uses

Analgesic, chagas disease, colic, contusions, diarrhea, diuretic,
dysentery, earache, eczema, freckles, herpes, hydropsy, itch,

Brazil . . . . . . L .
intestinal parasites, leucorrhea, liver, purgative, skin, skin infections,
syphilis, urticaria, wounds, worms

Cuba Anthelmintic, herpes

Abscesses, aches, bruises, conjunctivitis, dermatitis, furuncles,
Guatemala gonorrhea, inflammations, leucorrhea, mucosal lesions, ringworm,
scrofula, skin, skin fungal infections, sores, ulcer, vaginitis, wounds

Conjunctivitis, edema, food, fungal infections, inflammation, pains,

India .
swellings

Mexico Bee sting, dysentery, scorpion sting, tonic, vaginal discharge,
wounds

Peru Earache, dermatitis, diuretic, herpes, laxative, purgative

U.S.A. Abortifacient, bone fractures, childbirth, mumps

Abscesses, alterative, anthelmintic, aphrodisiac, arthritis, boils,
buboes, burns, bruises, carminative, cathartic, colic, diabetes,
diuretic, dropsy, dyspepsia, gonorrhea, hepatitis, herpes,
Elsewhere hypochondria, hydragogue, laxative, liver, menstruation, muscle
pains, piles, pimples, purgative, sores, splenitis, strains, stomachic,
thrush, tonic, tumors, urogenital inflammation, urticaria, vermifuge,
wounds
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Ethnomedical Information on Clavillia (Mirabilis jalapa)

Plant Part / Location Documented Ethnomedical Use Type Extract / Route Used For Ref #
Entire Plant Brazil Used for abdominal colic, diarrhea, dysentery and syphilis. Not Stated Human Adult 271097
Flower Brazil Used for chagas disease and for wounds. Cooked Not Stated Human Adult 271002
Flower + Root Brazil Used as a purgative, diuretic and analgesic. Not Stated Human Adult 271092
Leaf + Flower Brazil Used for wounds and affections of the skin; itch, urticaria, eczema and Decoction External Human Adult Z71081

infections of the skin.

Used for contusions. ETOH Ext External

Used for affections of the skin; pruritis, eczema and infection of the skin. Paste External
Leaf Brazil Used against skin spots (freckles) and herpes. Juice External Human Adult 271092
Root + Stem Brazil Used for earache. Juice External Human Adult 7271092
Root Brazil Used for pustular eruptions, leucorrhea, hydropsy, diarrhea, dysentery, Not Stated Human Adult 271013

abdominal colic and syphilis.

Used to combat leucorrhea, colic, syphilis, hydropsy and liver affections. Not Stated Human Adult 271002

Used for tape worms and intestinal parasites. Infusion Oral Human Adult 271081

Used for leucorrhea, hydropsy, liver affections abdominal colic, diarrhea,

dysentery and syphilis. Various Oral Human Adult 271079
Root Canary Islands Used as a laxative. Infusion Oral Human Adult T10928
Leaf China Used to treat abscesses. Decoction Not Stated Human Adult AD1005

Used to treat wounds. Juice Not Stated
Root China Used for arthritis. Hot H20 Ext Oral Human Adult X00003
Root Cook Islands Used for anal thrush. Grated root in water or coconut water is applied. H20O Ext External Human Adult T09553
Root Cuba Used as an anthelmintic. Hot H20O Ext Oral Human Adult Wwo01270
Flowers Cuba Used to treat herpes. Juice External Human Adult wW01270
Tuber Easter Island Used for muscle pains in the body. Decoction External Human Adult K27814
Flower + Leaf + Root Used for derma-mucosal lesions, for ringworm and for skin fungal Hot H20 Ext External Human Adult M27151

Guatemala

diseases.




Plant Part / Location Documented Ethnomedical Use Type Extract / Route Used For Ref #
Leaf Guatemala Used for gonorrhea. Infusion Oral Human Adult K27236
Used for body aches. Decoction External Human Adult K28434
Leaf Guatemala Used for wounds, ulcers, bruises and sores, for skin diseases, infections of Hot H20 Ext External Human Adult T15445
the skin and mucosa, skin irritations, dermatitis, inflammations, scrofula,
abscesses, furuncles, leucorrhea, vaginitis. Hot H20O Ext
Used for conjunctivitis. Ophthalmic
Entire Plant India Used to treat edema. Plant Oral & External Human Adult T09390
Leaf India Fed to hens to yield more eggs. Leaves in Ration Chicken Female | T00583
Used on swellings. Leaves External Human Adult K26667
Used to reduce inflammation. Not Stated Human Adult AD1006
Used for fungal infections. Juice External Human Adult AD1001
Root India Used for conjunctivitis. Paste Oral Human Adult AD1001
Used to cure various pains. Crushed roots fried in ghee are eaten. Root Oral Human Adult T10115
Tuber India Used as food. Tuber Oral Human Adult K26667
Root Iran Used as a laxative and vermifuge. Infusion Oral Human Adult 100004
Root Jamaica Used as a laxative. Hot H20O Ext Oral Human Adult wWo01270
Leaf Malaysia Used as a purgative. Infusion Oral Human Adult J13478
Branches Mexico Used for infected wounds and for sting of scorpion and bee. Branches Not Stated Human Adult L06056
Used for dysentery. Branches Oral Human Adult
Entire Plant Mexico Used to treat white vaginal flux. Not Stated Vaginal Human Female K16948
Plant boiled for a drink as a tonic taken by elderly people. Hot H20 Ext Oral Human Adult W01266
Root Nepal Used to treat menstrual disorders. Powder Oral Human Female K26239
Leaf Pakistan Used as a maturant for boils and buboes. Hot H20 Ext External Human Adult M26197
Leaf Juice Pakistan Used to allay the heat and itching in urticaria arising from dyspepsia. Juice External Human Adult M26197
Root Pakistan Used as a purgative and for piles. Hot H20 Ext Oral Human Adult M26197
Leaf Peru Used as a diuretic and laxative. Hot H20 Ext Oral Human Adult T15323




Plant Part / Location Documented Ethnomedical Use Type Extract / Route Used For Ref #
Flower Peru Used for earache and herpes. Juice External Human Adult 7271093
Seed Peru Used for dermatitis. Powder External Human Adult 271093
Root Peru Used as a diuretic. Decoction Oral Human Adult L04137
Used as a diuretic. Decoction Oral Human Adult 271045
Used as a diuretic and a laxative. Hot H20 Ext Oral Human Adult T15323
Used as a purgative. Not Stated Human Adult 271093
Leaf Rarotonga Used to treat gonorrhea. Juice Oral Human Adult K08575
Flowers Rodriguez Used for burns. Flowers External Human Adult K26851
Islands Used for urogenital inflammations. Decoction Oral
Root Taiwan Used for liver disease. Hot H20 Ext Oral Human Adult T14999
Entire Plant USA Used for mumps. Used as an abortifacient and to hasten childbirth. Hot H20 Ext Oral Human Adult T15879
Used for bone fractures. Plant External Human Adult
Root West Indies Used as a diuretic and anthelminthic Not Stated Oral Human Adult TO0701
Root Not Stated Used as an aphrodisiac, diuretic and purgative; used for the treatment of Not Stated Human Adult AD1002
dropsy. AD1003
AD1004
Entire Plant Not Used as an alterative, calminative, cathartic, hydragogue, purgative, Various Human Adult 271050

Stated

stomachic, tonic and vermifuge for abscesses, boils, bruises, colic,
diabetes, dropsy, hepatitis, herpes, hypochondria, pimples, sores, splenitis,
strains, tumors, urticaria and wounds.




Presence of Compounds in Clavillia (Mirabilis jalapa)

Compound Chemical type Plant Part Plant Origin Quantity Ref #
Abronisoflavone, 2'-0-methyl: Isoflavone Suspension Culture China 00.37037% H27962
Alanine Proteid Leaf India Not stated K07026
Leaf India Not stated K01698
Amyrin, alpha: Triterpene Root Pakistan 00.37% K27977
Amyrin, alpha: acetate Triterpene Root Pakistan Not stated K27977
Amyrin, beta: Triterpene Seed India Not stated K21763
Amyrin, beta: Triterpene Seed India Not stated K21763
3-o0-alpha-I-rhamnosyl-o-beta-d-glucoside
Arabinose Root Not Stated Not stated 7271095
Arabinitol, 2-carboxy: Carbohydrate Leaf USA 38 nmol/gm K22890
Betalamic acid Betaxanthin Petals Germany Not stated M29558
Betanin Betaxanthin Flowers Italy Not stated W04363
Betanin, iso: Betaxanthin Flowers Italy Not stated W04363
Boeravinone b, 4-hydroxy-9-0-methyl: Flavonoid Suspension Culture China 00.55555% H27962
Boeravinone ¢, 6-methoxy: Flavonoid Suspension Culture China 00.29629% H27962
Brassicasterol Steroid Aerial Parts Pakistan 00.00004% J19309
Aerial Parts Pakistan Not stated M26197
Campesterol Steroid Leaf India Not stated K01698
Citric acid Alkane to c4 Leaf India Not stated K01698
Daucosterol Steroid Seed India Not stated K21763
Dopamine Isoquinoline alkaloid Petals Italy Not stated W03034
Dotriacontane, n: Alkane c5 or more Leaf India Not stated K01698




Compound Chemical type Plant Part Plant Origin Quantity Ref #
Fat Lipid Seed Not Stated 39,000-46,000 ppm 271095
Galactose Root Not Stated Not stated 7271095
Glucan, d: Carbohydrate Cotyledons India Not stated M06791
Glycine Proteid Leaf India Not stated K07026
Leaf India Not stated K01698
Hentriacontane, n: Alkane c5 or more Leaf India Not stated K01698
Heptacosane, n: Alkane ¢5 or more Leaf India Not stated K01698
Hexacosan-1-ol Alkanol c5 or more Leaf India Not stated K01698
Hexacosane, n: Alkane c5 or more Leaf India Not stated K01698
Indicaxanthin Betaxanthin Petals Italy Not stated W03034
Flowers India Not stated L13184
Leucine Proteid Leaf India Not stated K07026
Leaf India Not stated K01698
Lignoceric acid Lipid Leaf India Not stated K01698
Mirabalis antiviral protein (MAP) Proteid Root Japan Not stated K10759
Tuber Hong Kong Not stated K09120
Mirabalis antiviral protein-4 (MAP-4) Proteid Root Italy Not stated AD1007
Mirabalis antiviral protein-S (MAP-S) Proteid Seed Italy Not stated AD1008
Mirabalisoic acid Lipid Flowers India Not stated H29800
Mirabalisol Diterpene Flowers India Not stated H29800
Mirabilis anti-plant-viral protein Proteid Suspension Culture Japan 00.0095% M18231
Suspension Culture Japan 00.63000% M16698
Mirabilis peptide jm-amp-s Proteid Seed Belgium Not stated H15541
Mirabilis peptide mj-amp-1 Proteid Seed Not stated Not stated H08273




Compound Chemical type Plant Part Plant Origin Quantity Ref #
Mirabilis peptide mj-amp-2 Proteid Seed Not stated Not stated H08273
Seed Belgium Not stated H20571
Miraxanthin | Betaxanthin Flowers India Not stated L13184
Petals Italy Not stated W03034
Miraxanthin Il Betaxanthin Flowers India Not stated L13184
Petals Italy Not stated W03034
Miraxanthin 11 Betaxanthin Flowers India Not stated L13184
Petals Italy 00.00028% W03034
Miraxanthin 1V Betaxanthin Flowers India Not stated L13184
Petals Italy 00.00037% W03034
Miraxanthin V Betaxanthin Petals Italy 00.00328% W03034
Miraxanthin VI Betaxanthin Petals Italy 00.00078% W03034
Nonacosane,n: Alkane ¢5 or more Leaf India Not stated K01698
Octacosane, n: Alkane c5 or more Leaf India Not stated K01698
Octadeca-cis-11-14-dienoic acid, 8-hydroxy: Lipid Seed Qil India Not stated M05871
Oleanolic acid Triterpene Aerial Parts Pakistan 00.00003% J19309
Aerial Parts Pakistan Not stated M26197
Pentacosane, n: Alkane c5 or more Leaf India Not stated K01698
Pentatriacontane, n: Alkane ¢5 or more Leaf India Not stated K01698
Phytol, trans: Diterpene Aerial Parts Pakistan 00.00013% J19309
Polysaccharide (Mirabilis jalapa) Carbohydrate Root India Not stated M17573
Protein Inorganic Seed Not Stated 171,000-181,000 ppm 271095
Protein map (Mirabilis jalapa) Proteid Suspension Culture Japan(cult) Not stated T14606
Quercetin Flavonol Aerial Parts South Korea Not stated T03014
Resin Root Not Stated 30,000 ppm 271095
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Compound Chemical type Plant Part Plant Origin Quantity Ref #
Sitosterol, beta: Steroid Seed India Not stated K21763
Aerial Parts Pakistan Not stated M26197
Leaf India Not stated K01698
Aerial Parts Pakistan 00.00007% J19309
Leaf India Not stated K01698
Sitosterol, beta: beta-d-glucoside Plant Not Stated Not stated 271095
Sitosterol, beta: acetate Steroid Aerial Parts Pakistan 00.00004% J19309
Starch Carbohydrate Seed Taiwan 56.4% N16034
Sterol analysis Steroid Entire Plant Not stated Not stated J18332
Stigmasterol Steroid Aerial Parts Pakistan Not stated M26197
Aerial Parts Pakistan 00.00003% J19309
Leaf India Not stated K01698
Tartaric acid Alkane to c4 Leaf India Not stated K01698
Tetracosane, n: Alkane ¢5 or more Leaf India Not stated K01698
Tetratriacontane, n: Alkane ¢c5 or more Leaf India Not stated K01698
Triacontane, n: Alkane ¢5 or more Leaf India Not stated K01698
Tricosan-12-one Alkanone c5 or more Leaf India Not stated K01698
Tricosane, n: Alkane ¢5 or more Leaf India Not stated K01698
Trigonelline Proteid Root Jamaica Not stated wo01270
Tritriacontane, n: Alkane ¢5 or more Leaf India Not stated K01698
Tryptophan Proteid Leaf India Not stated K07026
Leaf India Not stated K01698
Tyramine Isoquinoline alkaloid Petals Italy Not stated W03034
Urs-12-en-28-oic acid, 3-oxo: methyl ester Triterpene Aerial Parts Pakistan 00.00006% J19309
Ursolic acid Triterpene Aerial Parts Pakistan Not stated M26197
Aerial Parts Pakistan 00.00005% J19309
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Compound Chemical type Plant Part Plant Origin Quantity Ref #
Valine Proteid Leaf India Not stated K07026
Leaf India Not stated K01698
Vulgaxanthin | Betaxanthin Petals Italy Not stated W03034
Flowers India Not stated L13184
OTHER PHYTOCHEMICAL SCREENING:
ALKALOIDS ABSENT AERIAL PARTS T03014
ALKALOIDS PRESENT SEED J08873
FLAVONOIDS PRESENT AERIAL PARTS T03014
IRIDOIDS PRESENT AERIAL PARTS T07364
STEROIDAL SAPONINS PRESENT AERIAL PARTS T03014
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Biological Activities for Extracts of Clavillia (Mirabilis jalapa)

Part - Origin Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Aerial Parts Toxicity Assessment ETOH-H20(1:1) Ext IP Mouse 1.0 gm/kg Active A03335
India (quantitative)
Root Not Stated | Toxicity Assessment ETOH-H20(1:1) Ext IP Mouse 500.0 mg/kg A03335
(quantitative)

Entire Plant Toxic Effect (general) Plant Oral Human Not stated Active T15330
Singapore Adult
Aerial Parts Uterine Stimulant Effect ETOH-H20(1:1) Ext Rat Female Not stated Inactive Uterus(estrog). A03335
India
Seed Brazil Neurotoxic Effect Not stated Not stated Not stated Active Contains neurotoxins. AD1011
Entire Plant Antimutagenic Activity Hot H20 Ext Not stated 3.0 mg Inactive Salmonella typhimurium TA98. T14099
Taiwan vs. picrolonic acid induced

mutagenicity.
Branches Antimutagenic Activity Hot H20 Ext Not stated 3.0 mg Inactive Salmonella typhimurium TA98. T14099
Mexico vs. benzopyrene induced

mutagenicity.
Branches Antibacterial Activity ETOH(95%) Ext Agar Plate 2.8 mg Equivocal Bacillus subtilis L06056
Mexico Equivocal Staphylococcus aureus

Inactive Escherichia coli
Inactive Streptococcus faecalis
Leaf Guatemala | Antibacterial Activity ETOH-H20(1:1) Ext Agar Plate 50.0 Inactive Neisseria gonorrhea K27236
microliters
Leaf Guatemala | Antibacterial Activity Tincture Agar Plate 30.0 Inactive Escherichia coli T15445
microliters Pseudomonas aeruginosa

Staphylococcus aureus
Not Stated Antibacterial Activity Not stated Not stated Not stated Inactive Escherichia coli T15630
Brazil Bacillus subtilis

Staphylococcus aureus

Streptococcus faecalis

Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally |V = Intravenously SC = Subcutaneously IM = Intramuscular 13



Part - Origin Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Seed Zaire Antibacterial Activity H20 Ext Agar Plate 14.0 mi Active Escherichia coli M28301

H20 Ext Agar Plate 15.0 mi Active Salmonella typhosa

H20 Ext Agar Plate 15.0 mi Active Shigella flexneri

H20 Ext Agar Plate 16.0 mi Active Vibrio cholera

H20 Ext Agar Plate 25.0ml Active Staphylococcus aureus

H20 Ext Agar Plate 25.0ml Active Streptococcus pyogenes

H20 Ext Agar Plate 25.0ml Inactive Enterobacter species

MEOH Ext Agar Plate 50.0 ml Active Enterobacter species

MEOH Ext Agar Plate 50.0 ml Active Escherichia coli

MEOH Ext Agar Plate 50.0 ml Active Salmonella typhosa

MEOH Ext Agar Plate 50.0 ml Active Shigella flexneri

MEOH Ext Agar Plate 50.0 ml Active Streptococcus pyogenes

MEOH Ext Agar Plate 50.0 ml Active Vibrio cholera

MEOH Ext Agar Plate 50.0 ml Weak Activity | Staphylococcus aureus

MEOH-H20(2:1) Agar Plate 0.4 mg/ml Active Staphylococcus aureus

MEOH-H20(2:1) Agar Plate 4.0 mg/ml Active Enterobacter species

MEOH-H20(2:1) Agar Plate 4.0 mg/ml Active Escherichia coli

MEOH-H20(2:1) Agar Plate 4.0 mg/ml Active Salmonella typhosa

MEOH-H20(2:1) Agar Plate 4.0 mg/ml Active Shigella flexneri

MEOH-H20(2:1) Agar Plate 4.0 mg/ml Active Streptococcus pyogenes

MEOH-H20(2:1) Agar Plate 4.0 mg/ml Active Vibrio cholera
Not Stated Antimycobacterial Activity Not stated Not stated Not stated Inactive Mycobacterium smegmatis T15630
Brazil
Callus Tissue Antiviral Activity Not stated Not stated Not stated Active Plant pathogens. M28970
Japan
Root USA Antiviral Activity Not stated Potato Plant Not stated Active Inhibited viral infection when AD1009

sprayed over potato plants.
Not Stated Antifungal Activity Not stated Not stated Not stated Inactive Neurospora crassa T15630
Brazil
Flower + Leaf + | Antifungal Activity Hot H20 Ext Broth Culture 1.0 mi Active Epidermophyton floccosum M27151
Root Active Trichophyton mentagrophytes; var.
Guatemala Algodonosa.
Inactive Microsporum canis
Inactive Trichophyton mentagrophytes; var.
Granulare.
Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally |V = Intravenously SC = Subcutaneously IM = Intramuscular 14




Part - Origin Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Seed USA Antifungal Activity Not stated Agar Plate Not stated Active Alternaria brassicola AD1017
Ascochyta pisi
Botrytis cinerea
Cercospora beticola
Colletotrichum lindemuthianum
Fusarium culmorum
Fusarium oxysporum
Nectria haematocca
Phoma betea
Pyrenophora triticirepentis
Pyricularia oryzae
Rhizoctonia solani
Verticillium dahliae
Venturia inaequalis
Not Stated Antiyeast Activity Not stated Not stated Not stated Inactive Candida albicans T15630
Brazil
Branches Antiyeast Activity ETOH(95%) Ext Agar Plate 2.8 mg Inactive Candida albicans LO6056
Mexico
Leaf Guatemala | Antiyeast Activity Tincture Agar Plate 30.0 Inactive Candida albicans T15445
microliters
Entire Plant Molluscicidal Activity Aqueous slurry Not stated LD100=>1m Inactive Lymnaea columella T0O4621
Puerto Rico ppm Inactive Lymnaea cubensis T04621
Root Not Stated | Antispasmaodic Activity ETOH-H20(1:1) Ext Guinea Pig Not stated Active vs. ACH- and histamine-induced A03335
lleum spasms
Aerial Parts Cytotoxic Activity ETOH-H20(1:1) Ext Cell Culture ED50=>20.0 Inactive Ca-9kb. A03335
India mcg/ml
Root Not Stated | Cytotoxic Activity ETOH-H20(1:1) Ext Cell Culture ED50=>20.0 Inactive Ca-9kb. A03335
mcg/ml
Leaf Epstein-barr Virus Early Ether Ext Cell Culture 1.0 mcg/ml Inactive Virus-Epstein-barr. Assay J13478
Malaysia(cult) Antigen Induction designed to test for tumor
promoting activity.
Leaf Malaysia Inflammation Induction Ether Ext External Mouse | 10.0 Inactive Assay designed to test for tumor J13478
Ear microliters promoting activity.
Root Taiwan Glutamate-pyruvate-trans- ETOH-H20(1:1) Ext Cell Culture 1.0 mg/ml Inactive Cells-rat-liver. Vs.CCl4-induced T14999
aminase Inhibition hepatotoxicity.
Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally |V = Intravenously SC = Subcutaneously IM = Intramuscular 15



Part - Origin Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Root Taiwan Glutamate-pyruvate-trans- ETOH-H20(1:1) Ext Cell Culture 1.0 mg/ml Inactive Cells-rat-liver. T14999
aminase Inhibition vs. PGE-1-induced pedal edema.
Aerial Parts Tyrosinase Inhibition MEOH(80%) Ext Not stated 100.0 mcg/ml Weak Activity J16249
South Korea
Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally |V = Intravenously SC = Subcutaneously IM = Intramuscular 16




Biological Activities for Compounds of Clavillia (Mirabilis jalapa)

Compound Tested Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Mirabilis antiviral Abortifacient Activity Mice pregnant Not stated Active K09120
protein (MAP)
Antimicrobial peptides | Neurotoxic Effect Insects Not stated Inactive No effect on pulse transmission in insect nerves. H08273
Mj-AMP1 and Mj-
AMP2
Mirabilis antiviral Ribosome-Inactivating | Not stated Not stated Active Inhibits ribosome activity, therefore protein synthesis. AD1007
protein (MAP) Protein Activity Active Inhibits poly(A), DNA and tobacco mosaic virus RNA.
Mirabilis antiviral Ribosome-Inactivating | Rabbit Not stated Active Inactivates both eukaryotic and prokaryotic ribosomes | AD1012
protein (MAP) Protein Activity reticulocyte through RNA N-glycosidase activity.
Mirabilis antiviral Ribosome-Inactivating | Prokaryote Not stated Active E. coli AD1014
protein (MAP) Protein Activity Eukaryote Active Not stated.
Mirabilis antiviral Ribosome-Inactivating | Prokaryote IC50=200 nM Active E. coli AD1015
protein (MAP) Protein Activity Eukaryote Not stated Active Rabbit reticulocyte.
Mirabilis antiviral Protein Synthesis Not stated Not stated Active Type 1 ribosome-inactivating protein. K09120
protein (MAP) Inhibition
Mirabilis antiviral Protein Synthesis Rabbit IC50=3.5 nM Active Inhibited protein synthesis, with 1/30 the activity of the | AD1013
protein (MAP) Inhibition reticulocyte ricin A chain.
Antimicrobial peptides | Antibacterial Activity Agar Plate Not stated Active Gram-positive bacteria. H08273
Mj-AMP1 and M;j- Inactive Gram-negative bacteria.
AMP2
Antimicrobial peptides | Antibacterial Activity Agar Plate IC50=2-500 mu.g/ml Inactive Gram negative bacteria E. coli and Erwinia AD1016
Mj-AMP1 and Mj- carotovora.
AMP2 Active Gram positive bacteria Bacillus megaterium and
Sarcina lutea.

2'-0- Antifungal Activity Agar Plate IC50=25 mcg/mL Active Candida albicans DSY1024 H27962
methylabronisoflavone
4-hydroxy-9-0-methyl Antifungal Activity Agar Plate IC50=48 mcg/mL Active Candida albicans DSY1024 H27962
boeravinone b
6-methoxy- Antifungal Activity Agar Plate IC50=200 mcg/mL Inactive Candida albicans DSY1024 H27962
boeravinone c

Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally |V = Intravenously SC = Subcutaneously IM = Intramuscular 17



Compound Tested Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Antimicrobial Peptide Antifungal Activity Agar Plate Not stated Active H20571
Mj-AMP2
Mj-AMP1 Antifungal Activity Agar Plate IC50=6-300 mcg/mL Active 13 plant pathogenic fungi. H08273
Mj-AMP2 Antifungal Activity Agar Plate IC50=0.5-20 mcg/mL | Active 13 plant pathogenic fungi. H08273
Antimicrobial peptides | Antifungal Activity Agar Plate 20 mu.l Active Fusarium culmorum AD1016
Mj-AMP1 and Mj-
AMP2
Mj-AMP1 Antifungal Activity Agar Plate IC50=20 mu.g/ml Active Alternaria brassicola AD1016

IC50=200 mu.g/ml Ascochyta pisi

IC50=60 mu.g/ml Botrytis cinerea

IC50=6 mu.g/ml Colletotrichum lindemuthianum

IC50=30 mu.g/ml Fusarium culmorum

IC50=15 mu.g/ml F. oxysporum f. sp pisi

IC50=200 mu.g/ml F. oxysporum f. sp. Lycopersici

IC50=15 mu.g/ml Nectria haematococca

IC50=25 mu.g/ml Phoma betae

IC50=300 mu.g/ml Pyrenophora tritici-repentis

IC50=6 mu.g/ml Pyricularia oryzae

IC50=12 mu.g/ml | Verticillium dahliae

IC50=12 mu.g/ml Venturia inaequalis
Mj-AMP2 Antifungal Activity Agar Plate IC50=6 mu.g/ml Active Alternaria brassicola AD1016

IC50=6 mu.g/ml Ascochyta pisi

IC50=2 mu.g/ml Botrytis cinerea

IC50=1 mu.g/ml Colletotrichum lindemuthianum

IC50=3 mu.g/ml Fusarium culmorum

IC50=5 mu.g/ml F. oxysporum f. sp pisi

IC50=10 mu.g/ml F. oxysporum f. sp. Lycopersici

IC50=0.5 mu.g/ml Nectria haematococca

IC50=6 mu.g/ml Phoma betae

IC50=20 mu.g/ml Pyrenophora tritici-repentis

IC50=0.5 mu.g/ml Pyricularia oryzae

IC50=0.5 mu.g/ml Verticillium dahliae

IC50=1 mu.g/ml Venturia inaequalis
Mj-AMP1 Antifungal Activity Wheat 100 mu.g/ml Active Septoria nodorum AD1016

Grapevine Plasmopara viticola
Sugarbeet Cercospora beticola
Gl = Gastric Intubation 1G = Intragastric IP = Intraperitoneally |V = Intravenously SC = Subcutaneously IM = Intramuscular 18



Compound Tested Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Antimicrobial peptides | Antifungal Activity Agar Plate 10 mg/mi Active Penicillium pinophilum AD1016
Mj-AMP1 and Mj- Active Aureobasidium pullulans
AMP2 Active Aspergillus niger
Active Penicillium digitatum
Active Colletotrichum musae
Active Botrytis cinerea
Active Fusarium culmorum
Active Geotrichium cnadidum
Not Verticillium albo-atrum
stated
Antimicrobial peptides | Antifungal Activity Agar Plate 2.5 mg/ml Active Penicillium pinophilum AD1016
Mj-AMP1 and M;j- Active Aureobasidium pullulans
AMP2 Active Aspergillus niger
Active Penicillium digitatum
Active Colletotrichum musae
Active Botrytis cinerea
Active Fusarium culmorum
Active Geotrichium cnadidum
Active Verticillium albo-atrum
Antimicrobial peptides | Antiyeast Activity Agar Plate 500 mu.g/ml Active Saccharomyces cerevisiae AD1016
Mj-AMP1 and Mj-
AMP2
Mirabilis antiviral Antiviral Activity Not stated Not stated Active Tobacco mosaic virus AD1009
protein (MAP) Potato virus X
Potato virus Y
Potato spindle tuber viroid
Activity due to its ribosome-inactivating protein
activity.
Mirabilis antiviral Antiviral Activity Not stated Not stated Active K09120
protein (MAP)
Mirabilis antiviral Antiviral Activity In vitro Not stated Active Endogenous MAP can enter the cytoplasm of a cell AD1010
protein (MAP) and induce viral resistance by causing the cell to
undergo apoptosis.
Mirabilis antiviral Antiproliferative Not stated Not stated Active Tumor cells. K09120
protein (MAP) Activity

Gl = Gastric Intubation

IG = Intragastric

IP = Intraperitoneally

IV = Intravenously SC = Subcutaneously

IM = Intramuscular
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