Radix Harpagophyti

Definition
Radix Harpagophyti consists of the dried, tuberous, secondary roots of
Harpagophytum procumbens DC. ex Meiss. (Pedaliaceae) (1, 2).

Synonyms
Harpagophytum burcherllii Decne (3).

Selected vernacular names

Afrikanische Teufelskralle, beesdubbeltjie, devil’s claw, duiwelsklou, grap-
ple plant, grapple vine, harpagophytum, kanako, khams, khuripe, legata-
pitse, sengaparele, Teufelskralle, Trampelklette, wood spider xwate (3-8).

Geographical distribution
Indigenous to the Kalahari desert and savannas of Angola, Botswana,

Namibia and South Africa, being found southwards from central
Botswana (6, 7, 9-11).

Description

Prostrate perennial mat-forming herb, up to 1.5 m across. Tuber up to
6 cm in diameter, bark yellowish-brown, longitudinally striated. Leaves
pinnately lobed and clothed with glandular hairs, the underside densely
pubescent. Flowers bright red, solitary, rising abruptly from the leaf axils;
corolla pentamerous, tubular, pink-purple, up to 7 cm long; androecium
of four stamens with one staminodium. Fruits characteristically large,
hooked, claw-like, tardily dehiscent two-locular capsules, flattened at
right angles to the septum, the edges bearing two rows of woody arms up
to 8 cm long with recurved spines (6, 12, 13).

Plant material of interest: dried, tuberous, secondary roots

General appearance
Irregular thick, fan-shaped or rounded slices or roughly crushed discs of
tuber, 2-4 cm and sometimes up to 6 cm in diameter, 2-5 mm thick,
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greyish-brown to dark brown. Darker outer surface traversed by tortu-
ous longitudinal wrinkles. Paler cut surface shows a dark cambial zone
and xylem bundles distinctly aligned in radial rows. Central cylinder
shows fine concentric striations. Seen under a lens, the cut surface pres-
ents yellow to brownish-red granules, longitudinally wrinkled; transverse
surface yellowish-brown to brown, central region raised, fracture short (7, 2).

Organoleptic properties
Odour: none; taste: bitter (7, 2).

Microscopic characteristics

Several rows of large, thin-walled cork cells frequently with yellowish-
brown contents; parenchymatous cortex with very occasional sclereids
with reddish-brown contents, xylem arranged in concentric rings; reticu-
lately thickened vessels, some with rounded perforations in the end walls
(tracheidal vessels); abundant lignified parenchymatous cells associated
with the vessels and in the small central pith (7).

Powdered plant material

Brownish-yellow with fragments of cork layer consisting of yellowish-
brown, thin-walled cells; fragments of cortical parenchyma consisting of
large, thin-walled cells, sometimes containing reddish-brown granular in-
clusions and isolated yellow droplets; fragments of reticulately thickened
vessels and tracheidal vessels with associated lignified parenchyma from
the central cylinder; small needles and crystals of calcium oxalate present
in the parenchyma. May show rectangular or polygonal pitted sclereids
with dark reddish-brown contents. Parenchyma turns green when treated
with a solution of phloroglucinol in hydrochloric acid (2).

General identity tests
Macroscopic and microscopic examinations, and thin-layer chromato-
graphy for the presence of harpagoside (7, 2).

Purity tests

Microbiological

Tests for specific microorganisms and microbial contamination limits are
as described in the WHO guidelines on quality control methods for me-
dicinal plants (74).

Foreign organic matter
Not more than 2% (1, 2).
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Total ash
Not more than 8% (2).

Acid-insoluble ash
Not more than 5% (7).

Water-soluble extractive
Not less than 50% (7).

Loss on drying
Not more than 12% (2).

Pesticide residues

The recommended maximum limit of aldrin and dieldrin is not more than
0.05 mg/kg (15). For other pesticides, see the European pharmacopoeia
(15), and the WHO guidelines on quality control methods for medicinal
plants (14) and pesticide residues (16).

Heavy metals
For maximum limits and analysis of heavy metals, consult the WHO
guidelines on quality control methods for medicinal plants (74).

Radioactive residues
Where applicable, consult the WHO guidelines on quality control meth-
ods for medicinal plants (74) for the analysis of radioactive isotopes.

Otbher purity tests
Chemical, sulfated ash and alcohol-soluble extractive tests to be estab-
lished in accordance with national requirements.

Chemical assays
Contains not less than 1.2% harpagoside as determined by high-perfor-
mance liquid chromatography (2).

Major chemical constituents

The major active constituents are harpagoside and the related iridoid gly-
cosides, harpagide and procumbide, which occur in lesser amounts. Total
iridoid glycoside content 0.5-3.3% (3, 7, 10, 11). The structures of the

major iridoid glycosides are presented below.

Medicinal uses
Uses supported by clinical data

Treatment of pain associated with rheumatic conditions (17-24).
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Uses described in pharmacopoeias and well established documents
Treatment of loss of appetite and dyspeptic complaints; supportive treat-
ment of degenerative rheumatism, painful arthrosis and tendonitis (25).

Uses described in traditional medicine
Treatment of allergies, boils, diabetes, liver disorders and sores (8).

Pharmacology

Experimental pharmacology

Anti-inflammatory and analgesic activity

A 60% ethanol extract of Radix Harpagophyti, 100.0 pg/ml, standardized
to contain 2.9% harpagoside, inhibited the release of tumour necrosis fac-
tor-o. (TNF-a) induced by the treatment of human monocytes with lipo-
polysaccharide (LPS) in vitro. However, treatment of the monocytes with
harpagoside and harpagide, 10.0 pg/ml, isolated from the roots, had no
effecton LPS-induced TNF-o release (26). Harpagoside, 10.0-100.0 pmol/
I, reduced the synthesis of thromboxane B, in cells treated with calcium
ionophore A23187 (27).

The results of studies assessing the anti-inflammatory activity of Radix
Harpagophyti in animal models are conflicting. Intragastric administra-
tion of 20.0 mg/kg body weight (bw) of an aqueous or methanol extract
of the root to rats inhibited oedema and inflammation in the granuloma
pouch and carrageenan-induced footpad oedema tests (28). Intragastric
administration of 20 mg/kg bw of a methanol extract of the root inhibited
erythema induced by ultraviolet light in rats (28). Intragastric administra-
tion of 20.0 mg/kg bw of the same methanol extract to mice exhibited
analgesic activity in the hot-plate test, but did not inhibit benzoquinone-
induced writhing (28). Intraperitoneal pretreatment of rats with an aque-
ous extract of the roots reduced carrageenan-induced footpad oedema in
a dose-dependent manner. Doses of 400 mg/kg bw and 1200 mg/kg bw
reduced oedema by 43% and 64 %, respectively, 3 hours after administra-
tion. The efficacy of the higher dose was similar to that of indometacin,
10 mg/kg bw (29). Intraperitoneal administration of 400.0 mg/kg bw of a
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chloroform extract of the roots to mice with carrageenan-induced foot-
pad oedema and inflammation reduced inflammation by 60.3% 5 hours
after treatment (30).

Intraperitoneal administration of 200-400 mg/kg bw of an aqueous
extract of the roots reduced carrageenan-induced footpad oedema in rats,
but did not increase the reaction time of mice in the tail-flick hot-plate
test. The anti-inflammatory activity of the highest dose was more efficient
in rats than indometacin, 10.0 mg/kg bw. Treatment of the aqueous ex-
tract with 0.1 mol/l hydrochloric acid dramatically decreased the activity,
suggesting that oral dosage forms should be enteric coated to protect the
active principles from stomach acid. In the same study, harpagoside did
not appear to be involved in the anti-inflammatory activity (31).

Intraperitoneal administration of 20.0 mg/kg bw of an aqueous extract
of the roots to rats reduced formalin-induced arthritis. The effectiveness
was comparable to that of phenylbutazone, 50.0 mg/kg bw. This study
also demonstrated that intraperitoneal administration of 10-50 mg/kg bw
of harpagoside to rats inhibits both formalin- and albumin-induced foot-
pad oedema and formalin-induced arthritis (32).

Intragastric administration of 200.0 mg of an aqueous extract of the
roots to rats inhibited formalin-induced footpad oedema (33). However,
another study showed that intragastric administration of 1.0 g/kg bw of
the powdered roots to rats did not inhibit carrageenan-induced footpad
oedema or adjuvant-induced arthritis, as compared with other anti-
inflammatory agents such as indometacin or acetylsalicyclic acid (34). In-
vestigations of the antiphlogistic activity of harpagoside, harpagide and
an aqueous extract of Radix Harpagophyti (doses not specified) indicated
that all three substances had anti- 1nﬂammatory activity similar to that of
phenylbutazone (35). In mice, intragastric administration of 100.0 mg/kg
bw of harpagoside inhibited carrageenan-induced footpad oedema, and
external application of 1.0 mg/ear reduced ear oedema induced by phor-
bol ester (36).

Intragastric administration of up to 100 times the recommended dai-
ly dose of powdered roots (6.0 g/kg bw) to rats did not reduce footpad
oedema induced by carrageenan or Mycobacterium butyricum. Further-
more, the root preparation, 100.0 mg/ml, failed to inhibit prostaglandin
synthase activity in vitro (37).

Antiarrhythmic activity

Intragastric administration of 100 mg/kg bw of an aqueous or methanol
extract of the roots protected rats against ventricular arrhythmias induced
by epinephrine-chloroform or calcium chloride (38). Intraperitoneal ad-
ministration of 25 mg/kg bw of a methanol extract of the roots inhibited
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cardiac arrhythmias induced by aconitine, epinephrine-chloroform or
calcium chloride in fasted rats (38). Intragastric administration of 300—
400 mg/kg bw of a methanol extract of the roots to normotensive rats
reduced heart rate and arterial blood pressure (38). Other studies have
demonstrated that lower doses of the extract have slight negative chrono-
tropic and positive inotropic effects (39), whereas larger doses have a
marked inotropic effect, with reductions in coronary blood flow. The
inotropic effect is attributed to harpagide (40).

Clinical pharmacology

Antidyspeptic activity

A decoction of Radix Harpagophyti is one of the strongest bitter tonics
known (41). Ingestion of a tea prepared from the root (dose not specified)
over a period of several days led to an improvement in the symptoms of
disorders of the upper part of the small intestine, which were accompa-
nied by disturbances of choleresis and bile kinesis (41). It has been pro-
posed that, because the root is very bitter, is a good stomachic and stimu-
lates the appetite, it may also be useful for the treatment of dyspeptic
complaints (17, 42, 43).

Anti-inflammatory and analgesic activity

A randomized double-blind comparison study, involving 46 patients with
active osteoarthritis of the hip, assessed the effects of oral administration
of 480 ng of an ethanol extract of the roots twice daily in the successive
reduction of ibuprofen use for pain and the Western Ontario and McMas-
ter Universities (WOMAC) arthrosis index. Patients received, in con-
junction with the extract or placebo, 800.0 mg of ibuprofen daily for 8
weeks, then 400.0 mg daily for 8 weeks, then no ibuprofen. After 20 weeks
of treatment, the WOMAC index decreased in the treatment group, with
improvements in pain, stiffness and loss of function (23). In a random-
ized, double-blind clinical trial in 122 patients suffering from osteoarthri-
tis of the knee and hip, the efficacy and tolerance of the roots and dia-
cerein were compared. Patients received the roots as 6 capsules per day,
each containing 435.0 mg of powdered roots or 100.0 mg of diacerein
daily for 4 months. Assessments of pain and functional disability were
made on a 10-cm horizontal visual analogue scale, and the severity of os-
teoarthritis was evaluated using the Lequesne functional index. There was
a reduction in spontaneous pain and a progressive reduction in the
Lequesne index in both groups. Fewer side-effects were observed in the
group treated with the powdered roots (8.1%) than in the group receiving
diacerein (26.7%) (22).
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In a double-blind, placebo-controlled clinical trial, 50 patients with
various arthroses were treated with 1200.0 mg of a hydroalcoholic extract
of the roots, containing 1.5% iridoid glycosides, daily for 3-week courses.
The severity of pain was assessed 10 days after completion of treatment.
Each patient was given one to three courses of treatment. Compared with
placebo, the extract produced a decrease in the severity of pain in indi-
viduals with a moderate pain level (44).

In an uncontrolled study involving 630 patients with arthrosis, 42—
85% of the patients showed improvements after 6 months of daily oral
treatment with 3.0-9.0 g of an aqueous extract of the roots containing
2.5% of iridoid glycosides (45). In an uncontrolled trial, the efficacy of an
orally administered aqueous extract of the roots (as tablets) was assessed
in 13 patients, 11 with arthritis and two with psoriatic arthropathy. Treat-
ment of the patients for 6 weeks with 1.23 ¢ daily did not reduce pain or
inflammation in 12 patients, and one patient withdrew owing to side-
effects (46). In an uncontrolled study, beneficial results were reported in
80% of 60 patients with chronic polyarthritis after treatment with subcu-
taneous lateral and medial injections of aqueous root extracts on both
sides of the knee joint (17).

The efficacy of a standardized hydroalcoholic extract of the roots for
the treatment of chronic back pain was assessed in a double-blind, ran-
domized, placebo-controlled trial. The 197 patients were treated orally
with 600.0 mg or 1200.0 mg of the extract (standardized to contain a total
of 50-100 mg of harpagoside) or placebo daily for 4 weeks. A total of
183 patients completed the trial. Three, six and ten patients in the placebo,
low-dose extract and high-dose extract groups, respectively, (P = 0.027)
remained pain-free without the permitted pain medication (tramadol) for
5 days in the last week (20). A 4-week randomized double-blind, placebo-
controlled clinical trial assessed the safety and efficacy of an ethanol ex-
tract of the roots in the treatment of acute attacks of pain in 118 patients
with chronic back problems. Patients received two 400.0-mg tablets three
times per day (equivalent to 6 g of roots containing 50.0 mg of harpago-
side). Intake of a supplementary analgesic (tramadol) did not differ sig-
nificantly between the placebo and the treatment group. However, fur-
ther analysis revealed that nine out of 51 patients who received the extract
were pain free at the end of the treatment period, compared to only one
out of 54 in the placebo group (18). The efficacy of a dried ethanol extract
of the roots was investigated in a 4-week, double-blind, placebo-con-
trolled study in 118 patients with a history of chronic lower back pain.
Patients were randomly assigned to receive two tablets of the extract or
placebo three times per day. After 4 weeks of treatment, a reduction in the
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Arhus low back pain index was observed in the treated patients compared
with those receiving placebo (79). A randomized, placebo-controlled,
double-blind study investigated the effects of an ethanol extract of the
roots on sensory, motor and vascular mechanism of muscle pain in
65 patients with mild to moderate muscle tension or mild back, shoulder
or neck pain. Patients received two doses of 480.0 mg of the extract or
placebo daily for 4 weeks. At the end of the treatment period, a significant
reduction in muscle pain as measured by a visual analogue scale (P < 0.001)
was observed in the extract group. Muscle stiffness and ischaemia were
also improved in this group, but no changes were found in antinocicep-
tive muscle reflexes or surface electromyography (24).

Oral administration of powdered roots, four 500.0-mg capsules, stan-
dardized to contain 3% total iridoids, daily for 21 days to healthy volun-
teers did not statistically alter eicosanoid biosynthesis by the cyclooxy-
genase or 5-lipoxygenase pathways. The results indicated that in healthy
humans Radix Hapagophyti did not inhibit arachidonic acid metabo-
lism (47).

Adverse reactions

Mild and infrequent gastrointestinal symptoms were reported in clinical
trials (18, 20, 45).

Contraindications

Radix Harpagophyti is contraindicated in gastric and duodenal ulcers,
and cases of known hypersensitivity to the roots (25). Owing to a lack of
safety data, Radix Harpagophyti should not be used during pregnancy

and nursing.

Warnings
No information available.

Precautions

General
Patients with gallstones should consult a physician prior to using the
roots (25).

Drug interactions

An extract of the roots did not inhibit the activity of cytochrome P450 iso-
form 3A4 in vitro, suggesting that Radix Harpagophyti would not inter-
act with prescription drugs metabolized by this enzyme (48).
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Pregnancy: non-teratogenic effects
See Contraindications.

Nursing motbers
See Contraindications.

Otbher precautions

No information available on precautions concerning drug and laboratory
test interactions; carcinogenesis, mutagenesis, impairment of fertility;
teratogenic effects during pregnancy; or paediatric use.

Dosage forms

Dried roots for decoctions and teas; powdered roots or extract in cap-
sules, tablets, tinctures and ointments (6, 7). Store in a well closed con-
tainer, protected from light (2).

Posology

(Unless otherwise indicated)

Daily dose: for loss of appetite 1.5 g of the roots in a decoction, 3 ml of
tincture (1:10, 25% ethanol) (25); for painful arthrosis or tendonitis 1.5
3 g of the roots in a decoction, three times, 1-3 g of the roots or equivalent
aqueous or hydroalcoholic extracts (41).
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