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Family: Verbenaceae
Genus: Stachytarpheta
Species: jamaicensis, cayennensis

Synonyms: Stachytarpheta urticifolia Sims, Verbena cayennensis, Verbena jamaicensis

Common Names: Gervao, Brazilian tea, verbena cimarrona, bastard vervain, verbena azul,
verbena, wild verbena, blue flower, rooster comb, jarbao, rat tail, vervain, verveine, verveine a
gueue de rat, verveine bleue, verveine violette, porterweed, gewongan, rumput tahi babi, selaseh
dandi (spotted basil).

Parts Used: Plant, leaves

Gervéao is a weedy annual (and sometimes perennial) herbaceous plant that grows 60-120 cm tall.
It bears small reddish-purple to deep blue flowers that grow along tall bracts that are favored by
butterflies. It is indigenous to most parts of tropical America and, although some consider it a semi-
invasive weed, it is sometimes cultivated as an ornamental plant for its blue flowers and deeply-
serrated, dark green leaves. Gervao belongs to the large Verbenaceae family, which comprises about
100 genera and 2,600 species (including the common vervain and verbena plants). It is often referred
to as “bastard vervain” or “wild verbena.” W hile very similar to verbena and vervain in appearance and
growth habits, gervéo is a different species of plant. Two very similar species of Stachytarpheta grow
in the tropics and are used interchangeably (and share the same common names) in many countries’
herbal medicine systems—S. cayennensis and S. jamaicensis.

Gervao is widely used by indigenous peoples throughout the Amazon. The Créoles use the leaf
tea as a purgative for dysentery, while the Kofans in northwest Amazonia drink a decoction of the plant
to relieve stomach pains. Indigenous peoples of Peru use the plant for diabetes and the Wayéapi and
Palikur Indians in Guyana use the plant in baths to relieve colds and headaches. Other tribes in the
Amazon prepare an infusion or decoction of the plant to take internally for fevers (including yellow
fever), allergies, stomach problems, and intestinal parasites.

In Brazilian herbal medicine systems the plant is considered to be stimulant, digestive, tonic,
febrifuge, antitussive, diaphoretic, anthelmintic, emetic, cathartic, emmenagogue, antihydropic, and
antisyphilitic. The natural remedy there is usually a hot tea is prepared with the leaves or entire aerial
parts. It is employed mainly today by Brazilian herbalists and practitioners as a stomach tonic; to
stimulate the function of the gastrointestinal tract; for dyspepsia, allergies, asthma, and fevers; and for
chronic liver problems. Gervao is also used in Brazil as a diuretic for various urinary complaints and
as a mild purgative for constipation. Externally it is used to clean ulcers, cuts, and wounds. In Cuban
herbal medicine (where the plant is named verbena cimarrona) the plant is considered abortive,
anticatarrhal (reducing mucous), antidiabetic, antispasmodic, a CNS depressant, diuretic,
emmenagogue, galactagogue, hypotensive, hypothermic, purgative, and sedative.

In the West Indies, gervdo commonly is employed as an anthelmintic and vermifuge to expel
intestinal worms and other parasites; several commercial preparations sold in Jamaica for parasites
contain gervao. One popular preparation combines gervao with graviola (Annona muricata) and
epazote (Chenopodium ambrosioides) into a natural remedy for this purpose. Besides its long history
of use as a vermifuge (which was documented as early as 1898), gervao also has been used by
women in Jamaica and the West Indies as an emmenagogue and for menstrual disorders. In many
parts of the West Indies, a leaf tea is drunk after childbirth to restore health and to increase the supply
of mother’'s milk. In Belize, a tea brewed from the aerial parts of the plant is taken for nervousness,
heart conditions, stomachache, dyspepsia, neuralgia, cough, colds, fever, flu, and liver complaints.
There the mashed leaves are also used in a poultice for boils and infected sores, and the leaf juice is
used for intestinal parasites.



Phytochemical screening reveals that gervdo contains flavonoids, terpenes, phenols, and
steroids. Several of these phytochemicals have been documented with biological activities that may
help explain the plant’s ethnobotanical uses (especially for liver ailments and respiratory problems).
The first of these is an iridoid glycoside called verbascoside (also called acetoside), found in several
species in the Verbenaceae genus. In clinical research, this powerful antioxidant phytochemical has
been documented with neuroprotective,* antiviral,? antibacterial,® antihepatotoxic (liver-protecting),*®
cardioactive,® and antitumorous’ effects. A flavonoid in gervao called scutellarein has been
documented with cardioprotective,? anti-inflammatory® and antiviral'® actions. Another flavonoid found
in gervao called hispidulin is also found in verbena and vervain and is considered one of the main
“active” chemicals in all three plants. Hispidulin has been reported to have anti-asthmatic,
bronchodilator, and spasmolytic properties,'' antihepatotoxic actions,’”> and platelet aggregation
inhibition activity.*®

The first pharmacological studies were published on gervao in 1962 by researchers in India who
reported that the plant demonstrated antispasmodic and vasodilator activities in several small animal
studies.** In 1990, two clinical studies reported that leaf extracts evidenced larvicidal effects, which
might help explain its long history of use as a vermifuge for parasites.**'® In 1998, the anti-inflammatory
and pain-relieving properties of gervao were demonstrated in rats.!” In this study, researchers pre-
treated rats with gervéao (at dosages of 100-200mg/kg) and showed that it inhibited significantly the
ability to induce inflammation with chemical agents. At dosages of 100-300 mg/kg they also reported
an analgesic effect. They isolated two chemicals in the plant (vebascoside and another iridoid
chemical, ipolamiide) and tested them individually for these effects. These chemicals demonstrated
a marked anti-inflammatory effect in rats (administered 4 hours after chemically inducing inflammation)
of 94% and 70%, respectively. They attributed this effect, in part, to the extract (and its
phytochemicals) which inhibited a histamine reaction.

Another area of research has verified gervao’'s longstanding use for gastric and intestinal
disorders. In a 1995 Brazilian study, a gervao extract demonstrated anti-diarrhea effects in rats.'®
Another (1997) Brazilian study demonstrated antacid, antiulcer, and laxative effects in mice.*® In this
study, a water extract of the whole plant increased intestinal motility, protected against ulcers from
various chemical agents, and inhibited gastric secretion. These researchers noted the same
histaminergic (or histamine-blocking) properties in this ulcer model that was observed in the anti-
inflammatory model, along with another possible pathway of action. They concluded that “whatever
the mechanisms involved, the present data confirm the plant's effectiveness as antacid/antiulcer and
laxative.”

In the mouse and rat studies noted above, no toxicity was noted when the plant was taken orally
(at up to 2 g per kg of body weight). In herbal medicine today, gervao is regarded as a safe, natural
remedy when prepared in decoctions and infusions (taken orally or applied externally). A researcher
in Panama, however (who injected mice intraperitoneally with varying dosages of a leaf extract)
reported toxic effects and even death at the highest dosages.?® While gervao is a well known and
popular natural herbal remedy in South America for gastric and liver problems, colds, flu, asthma, and
as a natural antihistamine and anti-inflammatory, practitioners in North America are just beginning to
learn about its many uses. With its many applications, gervao is sure to increase in popularity as more
practitioners learn about it and begin incorporating it into their natural health practices.

Documented Properties and Actions: Analgesic, antacid, anthelmintic, antihistamine, anti-
inflammatory, antispasmodic, antiulcerogenic, diuretic, emmenagogue, febrifuge, gastroprotective,
hepatoprotective, hypotensive, lactagogue, larvicidal, laxative, purgative, sedative, spasmogenic,
stomachic, sudorific, tonic, vasodilator, vermifuge, vulnerary

Phytochemicals: apigenol-7-glucuronide, alpha-spinasterol, gamma-amino butyric acid, chlorogenic
acid, citral, dopamine, friedelin, geraniol, hentriacontane, hispidulin, ipolamiide, luteolol-7-glucuronide,
n-dotriacontane, n-nonacosane, n-pentriacontane, n-tetratriancontane, n-triacontane, n-tritriacontane,
salicylic-acid, scutellarein, stachytarphine, stigmasterol, tarphetalin, ursolic acid, verbascoside



Traditional Remedy: One-half cup whole herb infusion 1-2 times daily or 1-3 ml of a 4:1 tincture
daily. One to 3 g powdered herb in tablets, capsules, or stirred into juice or water daily may be
substituted if desired.

Contraindications:
« Gervéao has been used in herbal medicine as an emmenagogue and abortifacient and,
therefore, should not be used during pregnancy.

* Gervéo has been documented with vasodilator properties in a animal study and, therefore,
may lower blood pressure. Those with low blood pressure or those on antihypertensive
medications should consult their doctor before using gervéao.

e Gervao is a natural source of the phytochemical hispidulin, which has been documented to
inhibit platelet aggregation. While gervao itself has not been studied specifically for this effect,
those on blood thinning medications should check with a health care practitioner before using
this plant product.

« Stachytarpheta cayennensis (but not S. jamaicensis) has been reported to contain a small
amount of naturally-occurring salicylic acid. This phytochemical is the natural precursor to
aspirin. Those allergic to aspirin should probably avoid using this plant product.

Drug Interactions: None reported, however the plant:

* Might potentiate antihypertensive medications.
e Might potentiate blood-thinning medications such as Warfarin®.

WORLDWIDE ETHNOBOTANICAL USES

Region Uses
Amazonia Asthma, fever, stomach pain
Abortifacient, asthma, bronchitis, chest cold, emetic, itch, puerperium,
Bahamas . .
skin, sore, vermifuge
Belize Boils, colds, cough, fever, flu, heart, intestinal parasites, liver,

nervousness, neuralgia, sores, stomachache

Allergies, amenorrhea, amoebas, antacid, anthelmintic, antidiarrheal,
antiemetic, antirheumatic, antitussive, antisyphilitic, arthritis,
bronchitis, bronchial catarrh, cathartic, chest pains, cholagogue,
colds, constipation, contusions, cough, cuts, debilitation, diaphoretic,
digestive, diuretic, dropsy, dysentery, dyspepsia, eczema, emetic,
Brazil emmenagogue, erysipelas, expectorant, febrifuge, fever, flu, gastritis,
gastrointestinal disorders, hemorrhoids, hepatitis, hepatoprotective,
high blood pressure, hoarseness, hydropsy, liver, lung, rheumatism,
skin, sore, stimulant, stomach, stomachache, sudorific, tea, tonic,
tumor, ulcer, urinary complaints, venereal disease, vermifuge, worms,
wounds, yellow fever

Abortive, anticatarrhal, antidiabetic, CNS depressant, diuretic,
Cuba emmenagogue, emetic, hypothermic, hypotensive, lactation,
purgative, sedative, spasmogenic

Haiti Cathartic, dropsy, emetic, emmenagogue, erysipelas, nerve,
sedative, sore, stomachic, tumor, vermifuge
Abortifacient, dysentery, fever, inflammation, rheumatism, ulcers

India (skin)




Region Uses

Jamaica Emmenagogue, intestinal worms
Malaya Abortive, malaria, rhinosis, sore

. Amenorrhea, anodyne, gonorrhea, nerve, sudorific, syphilis, yellow
Mexico

fever

Samoa Boil, nausea, rhinitis, sore
South Anthelmintic, antifertility, emmenagogue, vermifuge
America

Boil, chest colds, collyrium, cough, depurative, dysentery, eczema,
Trinidad fever, flu, heart attack, lactagogue, ophthalmia, purgative, rash,
rectitis, stomach, vermifuge, vitiligo, worms

Anthelmintic, childbirth, dysmenorrhea, emmenagogue, lactagogue,

West Indies . .
parasites, vermifuge, worms

Abortifacient, alopecia, antifertility, boil, bruise, cardiac, cataract,
cholagogue, diabetes, diarrhea, dropsy, dysentery, dysmenorrhea,
emmenagogue, erysipelas, fever, headache, inflammation, intestinal
parasites, liver disease, panacea, poison, purgative, rage,
rheumatism, sore, sprain, stomach, tumors, venereal disease,
vermifuge

Elsewhere
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Ethnomedical Information on Gervao (Stachytarpheta sp)

Plant Part/ Location Documented Ethnic Use Type Extract / Route Used For Ref #

Not Stated Africa Used for dysmenorrhea. Not Stated Oral Human Female A03324

Leaf Amazonia Used for fever. H20 Ext Oral Human Adult 271005

Entire Plant Amazonia Used for asthma, allergies, and stomach pain. Decoction Oral Human Adult 271005

Entire Plant Argentina | Used as an emmenagogue. Hot H20 Ext Oral Human Female T05032

Leaf Bahamas Used to induce an abortion. Hot H20 Ext Oral Human (pregnant) T00897
Leaf juice taken as a vermifuge (for 10 days) Juice Oral Human Adult

Entire Plant Brazil Used as a febrifuge and vermifuge. Decoction Oral Human Adult 271096

Entire Plant Brazil Used as a stomach tonic, to stimulate the function of the Hot H20 Ext Oral Human Adult 7271007
gastrointestinal tract, for dyspepsia, for fevers and to promote
perspiration as well as for chronic liver problems.

Leaf Brazil Used as an antirheumatic, antacid, antidiarrheal, antiemetic, Infusion Oral Human Adult 771081
cholagogue, digestive, expectorant, sudorific, hepatoprotector, and A01003
vermifuge. Used for coughs, to support the lungs, allergies, for A01004
hoarseness, bronchitis, hepatitis, gastrointestinal disturbances,
amenorrhea, worms, fever, rheumatic pains, arthritis, amoebas,
hemorrhoids, constipation, wounds, contusions, eczema and other
skin problems.

Leaf Brazil Used as a sudorific, stimulant, febrifuge, diuretic, tonic, digestive, Infusion Oral Human Adult 271099
diaphoretic, anthelmintic, emetic, cathartic, emmenagogue,
antihydropic and antisyphilitic. Used to soothe chest pains and
stomachache and to treat yellow fever and chronic hepatitis.

Used to clean ulcers. Leaf External
Leaf Brazil Used for hepatitis, urinary complaints, constipation and a diuretic. Infusion Oral Human Adult 7271013
Leaf Brazil Used for urinary problems, for debilitated organs, dyspepsia, Decoction Oral Human Adult 271072

gastritis, hemorrhoids, hepatitis and fever.




Plant Part / Location Documented Ethnic Use Type Extract / Route Used For Ref #
Leaf Brazil Used to stimulate the digestive system - the stomach, liver, Infusion Oral Human Adult 7271081
gallbladder and intestine.
Used for wounds, cuts, contusions and affections of the skin such as Paste External Human Adult
eczema.
Used for fever, colds, flu and bronchial catarrh. Hot H20O Ext Oral Human Adult
Leaf + Root Brazil Used for contusions, cuts and wounds. Cataplasm External Human Adult 271072
Root Brazil Used for fevers. Decoction Oral Human Adult 271072
Root Brazil Used to stimulate the digestive system - the stomach, liver, Tincture Oral Human Adult 271081
gallbladder and intestine.
Not Stated Cuba Used as an emetic, purgative, diuretic, emmenagogue, Not Stated Human Adult A01005
anticatarrhal, antidiabetic, hypotensive, sedative, abortive and CNS
depressant. Reputed to have hypothermic and spasmogenic activity.
Leaf Cuba Used to promote lactation. Not Stated Human Adult A01007
Not Stated Used as a panacea. Not Stated Human Adult 771050
Dominican Republic
Leaf Guyana Used as a cholagogue and purgative. Used for dysentery. Hot H20 Ext Oral Human Adult 271033
Entire Plant India Used as an abortifacient. Not Stated Oral Human (pregnant) A04132
Entire Plant India Reputed to be abortifacient. Hot H20 Ext Oral Human (pregnant) A05524
Leaf India Used for purulent ulcers. Leaves External Human Adult W00571
Used for fevers and dysentery. Hot H20 Ext Oral
Used for rheumatic inflammations. Not Stated
Root Indonesia Used as an abortive. Not Stated Oral Human (pregnant) A04766
Entire Plant Jamaica Used for treatment of worms in children. Hot H20 Ext Oral Human Child wW01270
Used as an emmenagogue. Human Adult
Leaf Malaysia Used as an abortifacient. Hot H20 Ext Oral Human (pregnant) A06590
Not Stated New Reputed to be an emmenagogue. Not Stated Oral Human Female A04174

Caledonia




Plant Part / Location Documented Ethnic Use Type Extract / Route Used For Ref #
Not Stated Papua- Used as an antifertility agent. Hot H20 Ext Oral Human Female A01948
New Guinea
Stem + Leaf Peru Used for diabetes. H20 Ext Oral Human Adult AO1002
Root South America Used as an anthelmintic. Hot H20 Ext Oral Human Adult W02290
Used as an emmenagogue. Human Female
Aerial Parts Taiwan Used for liver disease. Hot H20O Ext Oral Human Adult T14999
Root Taiwan Used for liver disease. Hot H20 Ext Oral Human Adult T14999
Leaf Trinidad Used as a lactogogue. Hot H20 Ext Oral Human Female K03665
Leaf Trinidad Used to increase milk supply of nursing mother. Hot H20 Ext Oral Human Female wo01284
Not Stated Trinidad Used for collyrium and as a depurative in chest colds. Used for Not Stated Human Adult 271050
dysentery, fever, heart attacks, ophthalmia and worms.
Not Stated Venezuela Used for tumors. Not Stated Human Adult 771050
Entire Plant West Used to prevent intestinal worms in children. Hot H20O Ext Oral Human Child L01534
Indies
Entire Plant West Combined with Annona muricata leaves and Chenopodium Hot H2O Ext Oral Human Adult T00701
Indies ambrosioides whole plant and used for intestinal worms.
Beaten and boiled with Ambrosia hispida and used as a vermifuge.
Leaf West Indies Leaves boiled with Dendropemon emarginatum for after delivery. Hot H20 Ext Oral Human (pregnantO T00701
Leaf West Indies Used as a lactagogue and as an emmenagogue. Hot H20 Ext Oral Human Female T00701
Leaf Juice West Used for worms. Juice Oral Human Adult T00701
Indies Used for dysmenorrhea. Juice Oral Human Female
Root West Indies Used as an anthelmintic. Hot H20O Ext Oral Human Adult W02290
Used as an emmenagogue. Human Female
Not Stated West Used as an anthelmintic and vermifuge to expel worms and other Not Stated Human Adult A01001
Indies parasites.
Leaf Not Stated Used for intestinal parasites and for rage. Decoction Oral Human Adult T13846




Presence of Compounds in Gervao (Stachytarpheta jamaicensis)

Compound Chemical type Plant Part Plant Origin Quantity Ref #
Apigenol, 7: glucuronide Flavonol Not stated Not Stated Not stated 271095
Butyric acid, gamma-amino: Proteid Entire Plant Jamaica Not stated A00262
Chlorogenic acid Phenylpropanoid Entire Plant Brazil Not stated WO00577
Dopamine Isoquinoline Entire Plant Jamaica Not stated A00262
Alkaloid
Dotriacontane, n: Alkane Aerial Parts Taiwan Not stated L00193
Friedelin Triterpene Leaf India Not stated W00571
Leaf Not Stated Not stated T00246
Hentriacontane Alkane Aerial Parts Taiwan Not stated L00193
Hispidulin Flavonoid Leaf India Not stated W00571
Ipolamiide Monoterpene Aerial Parts Thailand Not stated J02191
Entire Plant Denmark 00.51626% T07810
Leaf Netherlands(cult) | Not stated T00022
Leaf Brazil Not stated A01010
Leaf Brazil Not stated A01008
Luteolol, 7:glucuronide Flavonol Not stated Not Stated Not stated 271095
Luteolol, 7- 6-hydroxy: glucuronide Flavonol Not stated Not Stated Not stated 271095
Nonacosane, n: Alkane Aerial Parts Taiwan Not stated L00193
Pentriacontane, n: Alkane Aerial Parts Taiwan Not stated L00193
Scutellarein Flavonoid Leaf India Not stated W00571
Spinasterol, alpha: Steroid Aerial Parts Taiwan Not stated L00193
Stachytarphine Monoterpene Not stated Not Stated Not stated 271095




Compound Chemical type Plant Part Plant Origin Quantity Ref #
Stigmasterol Steroid Leaf India Not stated W00571
Tarphetalin Monoterpene Leaf + Stem Not Stated Not stated T02638
Tetratriacontane, n: Alkane Aerial Parts Taiwan Not stated L00193
Triacontane, n: Alkane Aerial Parts Taiwan Not stated L00193
Tritriacontane, n: Alkane Aerial Parts Taiwan Not stated L00193
Ursolic acid Triterpene Leaf India Not stated W00571
Verbascoside Glycoside Leaf Brazil Not stated A01010
(also called acetoside) Leaf Brazil Not stated A01008
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Biological Activities for Extracts of Gervao (Stachytarpheta sp)

Plant Part - Origin | Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Leaf + Stem Toxicity Assessment H20 Ext IP Mouse 0.1ml A03360
Jamaica (quantitative)
Entire Plant Brazil Toxic Effect (general) H20 Ext Oral Rat 2 g/kg Inactive | No signs of toxicity noted. AO1009
Leaf Panama Toxic Effect (general) H20 Ext IP Rat Not stated Active A reduction of motor activity, alarm reaction, AO01010
ataxia, sedation, analgesia, anesthesia,
ptosis, piloerection, head tremors and a
reduction of body temperature seen. C.
Robichaud’s sign present due to muscular
relaxation.
Leaf + Stem Spasmogenic Activity ETOH(95%) Ext Guinea Pig 3.3 mll Active ileum A03360
Jamaica H20 Ext IP Guinea Pig 0.33ml/l
Leaf Brazil Anti-inflammatory Activity | ETOH Ext IP Rat 100 mg/kg Active Inhibited carrageenin-induced edema. AO1008
n-Butenol Ext 200 mg/kg Strong
Activity
Leaf Brazil Anti-inflammatory Activity | ETOH Ext IG Rat 100 mg/kg Active vs. phlogistic agents. AO1008
n-Butenol Ext 200 mg/kg Strong
Activity
Leaf Brazil Antinociceptive Activity ETOH Ext IP Rat 100-300 Active vs. hot-plate test. AO1008
n-Butenol Ext PO Rat mg/kg
Leaf + Stem Vasodilator Activity ETOH(95%) Ext | Rat 0.033 ml/l Active A03360
Jamaica
Entire Plant Brazil Laxative Activity H20 Ext Oral Rat 0.5-2g/kg Active Increased intestinal motility. AO1009
Leaf Brazil Anti-diarrheal Activity H20 Ext Mice Not stated Active Reduced gastrointestinal propulsion. No AO1011
effect on the absorption of water in intestines.
Entire Plant Brazil Antiulcer Activity H20 Ext Oral Mice 0.5-2g /kg Active vs. restraintin-cold-, ethanol- and AO1009

indomethacin-induced ulceration.
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Plant Part - Origin | Activity Tested For Type Extract Test Model Dosage Result Notes/Organism tested Ref #
Entire Plant Brazil Antiulcer Activity H20 Ext Oral Mice 0.5-2g /kg Active Inhibited gastric acid secretion. Reduced AO1009
cholinergic and histaminergic stimulation of
acid secretion.
Entire Plant Brazil Antacid Activity H20 Ext IG Mice 0.5-2g /kg Active AO1009
Entire Plant Brazil Antisecretory Effect H20 Ext IP Mice Not stated Active Inhibited basal acid secretion and secretions AO1009
induced by histamine and bethanecol in
pylorus-ligated mice.
Leaf Cuba Antifungal Activity Acetone Ext Agar Plate 50% Inactive | Neurospora crassa T08589
ETOH(95%) Ext
H20 Ext
Stem Cuba Antifungal Activity Acetone Ext Agar Plate 50% Inactive | Neurospora crassa T08589
ETOH(95%) Ext
H20 Ext
Not stated Jamaica | Anthelmintic Activity Not stated Larvae IT50=81.5 Weak Strongyloides stercoralis AO1001
hrs Activity
Entire Plant India Larvicidal Activity H20 Ext Not stated 0.03 gm/ml Active Culex quinquefasciatus M19731
Aerial Parts Taiwan | Glutamate-pyruvate- ETOH-H20 Ext Cell Culture 1 mg/ml Inactive | rat liver cells vs. CCL4- and PgE-1 induced T14999
transaminase Inhibition inflammation.
Root Taiwan Glutamate-pyruvate- ETOH-H20 Ext Cell Culture 1 mg/mi Inactive | rat liver cells vs. CCL4- and PgE-1 induced T14999

transaminase Inhibition

inflammation.
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Biological Activities for Compounds of Gervao (Stachytarpheta sp)

Compound Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Ipolamiide + Antispasmodic Activity Guinea pig Not stated Active vs. histamine and bradykinin induced contractions AO1008
Verbascoside (ileum)
Ipolamiide + Antinociceptive Activity IP Rat 100 mg/kg Active vs. hot-plate test. AO01008
Verbascoside Oral Rat 300 mg/kg
Ipolamiide Anti-inflammatory Activity Oral Rat Not stated Active 70.22% inhibition when administering chemical 4 A01008

hours after a phlogistic agent.
Verbascoside Antioxidant Activity Cell Culture 0.1 mmol/l Active vs. oxidized OH adducts of JAMP and dGMP. AO1036
(Acetoside)
Verbascoside Antioxidant Activity Cell Culture ED50: 1.0 Strong vs. LDL peroxidation. AO1044
(Acetoside) mcmol Activity vs. Cu(2+)-induced LDL oxidation
Verbascoside Anti-inflammatory Activity Oral Rat Not stated Active 93.99% inhibition when administering chemical 4 A01008
(Acetoside) hours after a phlogistic agent.
Verbascoside Antihepatotoxic Activity Cell Culture Not stated Active vs. NADH/CCL4 induced lipid peroxidation in rat AO1049
(Acetoside) liver cells

Strong
In vivo Rat Not stated Activity vs. CCL4 induced hepatoxicity

Verbascoside Antihepatotoxic Activity SC Mouse 10-50 mg/kg Strong vs. D-Glactosamine- lipopolysaccharide- and TNF- A01046
(Acetoside) Activity alpha-dependent induced hepatic apoptosis and

liver failure.
Verbascoside Immunomodulatory Activity Cell Culture Not stated Active vs. neutrophil function; chemotasis and intracellular | AO1014
(Acetoside) killing activity.
Verbascoside Anti-neurotoxic Activity Cell Culture Not stated Strong vs 1-methyl-4-phenylpyridium-induced apoptosis AO1022
(Acetoside) Activity and oxidative stress in PC12 neuronal cells.

Results suggest possible application for Parkinson's

Disease.
Verbascoside Antinephritic Activity Cell Culture Not stated Strong Strong antinephritic action noted in vivo and in vitro A01051
(Acetoside) In vivo rat Activity by inhibition of intraglomerular accumulation of

leukocytes through prevention of the up-regulation
of ICAM-1.
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Compound Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Verbascoside Antimetastatic Activity IP Mouse 50 mg/kg Active vs. B16 melanoma. Increase survival rate from 52 AO01026
(Acetoside) weeks to 63 weeks and suppressed lung
metastasis.
Verbascoside Antileukemic Activity Cell Culture IC50: 26.7 mcg | Active vs. promyelocytic leukemia HL-60 cells AO1050
(Acetoside)
Verbascoside Antiviral Activity Cell Culture 500 mcg/ml Active vs. vesicular stomatitis virus. 53.6% inhibition AO1035
(Acetoside) Not stated Active VS. respiratory syncytial virus AO01048
Verbascoside Antimicrobial Activity Cell Culture Not stated Active vs. Proteus mirabilis, Staphylcoccus aureus and AO1045
(Acetoside) mithicillin-resistant S. aureus.
Verbascoside Cardioactive Activity Rat (heart) Not stated Active 142% increase in prostacyclin following AO1047
(Acetoside) adminsitration of verbascoside simulated formation
of CAMP.
Scutellarein Cardioprotective Activity IP Rat 10 mg/kg Active Reversed ventricular remodeling, reduced AO1037
(hypertensive) hypertrophy of the cardiac muscle and collagen
volume fraction, improved myocardial stiffness and
protected heart cardiac muscle.
Scutellarein Vasoprotective Activity Rat (aorta) 0.5% Active Scutellarein treatment in 1-week diabetes induction A01038
prevented endothelial dysfunction but potentiated
the contractile response to phenylepherine.
Scutellarein Anti-inflammatory Activity Oral Mice 150 mg/kg Active vs. carrageenan-induced mouse paw edema. AO1030
Scutellarein Anti-inflammatory Activity Cell Culture IC50=12.2 Active Inhibited human recombinant synovial AO1030
mmol phospholipase A2.
Scutellarein Anti-inflammatory Activity External Mice Not stated Active vs. 12-O-tetradecanoylphorbol-13-acetate-induced AO1030
ear edema.
Scutellarein Protein Kinase C Inhibitor Not stated Not stated Active AO1037
Scutellarein Antilipid Peroxidation Activity Cell Culture Not stated Active A01029
Scutellarein Xanthine oxidase Inhibitory Cell Culture Not stated Active AO1029
Activity
Scutellarein Glutamate-pyruvate Mice Not stated Active After bromobenzene intoxication scutellarein AO1029

transaminase Inhibitory Activity

decreased serum glutamate-pyruvate transaminase
activity.
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Compound Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Scutellarein Cyclic AMP phosphodiesterase Not stated EC50: 30-50 Active AO1039
Inhibition mcmol
Scutellarein Reverse Transcriptase Inhibition | Cell Culture Not stated Active Avian myeloblastosis RT. AO1040
Active Rous-associated virus-2 RT.
Active Maloney murine leukemia virus RT.
Hispidulin Antihepatotoxic Activity IP Mouse 50 mg/kg Active Protected against bromobenzene-induced AO01031
150 mg/kg Active hepatotoxicity. At 150 mg glutathione depletion was
checked.
Hispidulin Platelet aggregation Inhibition Cell Culture 100 mcmol Active Inhibited adenosine-5'-monophosphate, arachidonic | AO1034
acid, paf-acether and collagen induced platelet
aggregation through increasing cAMP in platelets 4-
fold.
Hispidulin Glutamate-pyruvate Mice Not stated Active After bromobenzene intoxication hispidulin AO1029
transaminase Inhibitory Activity decreased serum glutamate-pyruvate transaminase
activity.
Hispidulin Cytotoxic Activity Cell Culture Not stated Active Hormone-dependent human prostate (LNCaP) AO01028
cancer cell line.
Hispidulin Cytotoxic Activity Agar Plate 100 mcg Inactive S. typhimurium TA98 & TA100. AO01032
Hispidulin Antiproliferative Activity Cell Culture 12 mcg/ml Active Human gastric adenocarcinoma (MK-1). AO1027
5 mcg/ml Active Human uterus carcinoma(HeLa).
5 mcg/ml Active Murine melanoma(B16F10).
Hispidulin Antimutagenic Activity Agar Plate Not stated Active Inhibited mutagens 2-aminoanthracene, aflatoxin AO1032
B1 (in TA98) and dimethylnitrosamine (in TA100).
No effect on mutagens 2-(2-furyl)-3-(5-nitro-2-furyl)
acrylamide or sodium azide (in TA98 & TA100).
Inactive
Hispidulin Anti-inflammatory Activity Not stated Not stated Active Reduced human recombinant synovial AO1030
phospholipase A2.
Hispidulin Antioxidant Activity Mouse (liver) IC50=10(-5) M Weak AO01033
Activity
Hispidulin Antioxidant Activity in vitro Not stated Active vs. lipid peroxidation AO1029
Friedelin Antiproliferative Activity Cell Culture Not stated Inactive Human leukocyte elastase. AO01021
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Compound Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Friedelin Antifungal Activity Agar Plate Not stated Inactive AO01023
Friedelin Antibacterial Activity Agar Plate Not stated Active Gram-negative bacteria AO01023
Inactive Vibrio parahaemolyticus
Friedelin Antibacterial Activity Agar Plate Not stated Active Broad and concentration dependent activity. AO1024
Chlorogenic acid Antibacterial Activity Agar Plate Not stated Active L. pneumophilia AO1016
Chlorogenic acid Antiviral Activity Cell Culture EC50=13.3 Active Adenovirus ADV-11 AO1017
mcg/ml
S1=301
Chlorogenic acid Antioxidant Activity Not stated Not stated Active AO01012
Chlorogenic acid Anti-inflammatory Activity Not stated Not stated Active AO1018
Chlorogenic acid Oxidative Activity Cell Culture Not stated Active Oxidation seen in human oral squamous cell AO1019
carcinoma and salivary gland tumors.
Chlorogenic acid Chemopreventative Activity Cell Culture Not stated Active vs. human colorectal cancer. AO1013
Apoptosis- and cell proliferation-independent.
Chlorogenic acid Cytotoxic Activity Cell Culture Not stated Active Human oral squamous cell carcinoma (HSC-2). A01019
Active Salivary gland tumor (HSG).
Chlorogenic acid Immunomodulatory Activity Cell Culture Not stated Active Inhibited staphylococcal exotoxin-induced T-cell AO01018
(human PBMC) proliferation by 98%. Inhibited the production of
interleukin 1 beta, TNF, interleukin 6, interferon
gamma, monocyte chemotactic protein I, and
macrophage inflammatory protein lalpha and lbeta
by human peripheral blood mononuclear cells
(PBMC).
Chlorogenic acid Immunomodulatory Activity Cell Culture 10-50 mcmol/l Active Enhanced antigen specific proliferation of A01020
lymphocytes.
Inactive No effect on the production of influenza virus
specific antibodies by human PBMC.
Chlorogenic acid Liver Enzyme Modulation Rat (liver) 0.1 mmol Inactive No effect on liver enzymes. AO1015
Activity 0.25 mmol Active Inhibited the O-deethylation of compound EFC in

microsomes.
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Compound Activity Tested For Test Model Dosage Result Notes/Organism tested Ref #
Spinasterol, Antispasmodic Activity Rat (ileum) Not stated Active Inhibition of spontaneous contractions of the A01042
alpha rat ileum.
Spinasterol Antitumor Activity Mouse 15 mcg Active Decreased the incidence of skin tumors A01041
(induced by croton oil) by 55.6% and
decreased the number of tumors by 65% when
applied immediately after croton oil.
Spinasterol Anticholesterol Effect Mice 1% In ration Active Increased fecal cholesterol excretion, inhibited A01043

cholesterol absorption, decreased plasma and
liver cholesterol levels, the bile acid pool size
and the fecal bile acid excretion.
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