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The global figure of cancer cases is set to reach 15 million by 2030, as such, the discovery of novel anti-cancer drugs is imperative. Plectranthus ecklonii Benth. 
(Lamiaceae) has widespread ethnobotanical and traditional uses, including in southern Africa to treat listeriosis, tuberculosis-related and respiratory problems and 
skin diseases [1]. Plectranthus species contain many active compounds, including terpenoids, flavonoids and phenolic compounds, known for having multiple 
biological activities such as anti-inflammatory, antioxidant and antitumour [2]. These properties suggest that Plectranthus is a promising genera for the discovery of 
medicinal compounds and an inspiration for pharmaceutical drug discovery [3,4].

Abietane diterpenes account for largest number of bioactive terpenes in the Lamiaceae family. 
Among the 28 compounds isolated from P. ecklonii, a total of 4 abietane diterpenes have been 
identified; Parvifloron D (1), Parvifloron F (2), Parvifloron E (3) and Sugiol (4), all showing various 
biological activity.
ANTIBACTERIAL & ANTIMICROBIAL
Ø Parvifloron D has demonstrated activity against methicillin- and vancomycin-resistant strains, 

including Staphylococcus aureus and Enterococcus species.
Ø High biological activity was observed when P. ecklonii was tested against Candida species.
Ø Parvifloron D and F active against Listeria monocytogenes, Escherichia coli, Mycobacterium 

smegmatis, Pseudomonas aeruginosa, Enterococcus faecalis and Mycobacterium tuberculosis.
ANTIPLASMODIC
Ø Parvifloron D and F showed activity in the breakdown of Listeria monocytogenes biofilm with 

an MIC of 15.6 μg/ml and 31.25 μg/ml, respectively.
ØParvifloron F  was more effective than quinine and 62% as active as chloroquine, two 

conventional antimalarials.
Ø Sugiol showed an IC50 between 1.4 μM and 3.4 μM on Plasmodium falciparum strains.
ANTIOXIDANT & ANTIINFLAMMATORY
Ø Sugiol showed significant scavenging activities of DPPH, nitric oxide, superoxide and hydroxyl 

free radicals and an inhibitory effect of lipid peroxidation.
Ø Parvifloron D showed antioxidant properties equivalent to hydroxyl butyltoluene but lower 

than quercetin.
Ø Sugiol showed effective inhibition of  the production of pro-inflammatory cytokines, 

prointerleukin-1beta IL-1β, tumour necrosis factor alpha and mitogen-activated protein kinases.
ANTI-TUMOUR, CYTOTOXIC & APOPTOSIS
Ø Sugiol showed activity against human breast, lung, pancreatic and colon cancer cell lines and 

exhibited a lower IC50 value than the classical topoisomerase I inhibitor, camptothecin.
Ø Parvifloron D was effective against  glioma, leukaemia and pancreatic cell lines.
Ø Parvifloron F demonstrated activity against lung and breast cancer cell lines.
Ø Parvifloron F showed stronger apoptotic effect on leukaemia cell lines than taxodone.

This work aims to enumerate the abietane 
diterpene secondary metabolites, isolated to 
date, from the extracts and fractions of 
Plectranthus ecklonii Benth.. This review 
focuses on the documented bioactivity of the 
isolated active compounds, parvifloron D, E, F 
and sugiol, in order to consider their potential 
for pharmaceutical development of novel drugs.

The following search terms, 
‘Plectranthus ecklonii’, ‘parvifloron 
D’, ‘parvifloron E’, ‘parvifloron F’ 
and ‘sugiol’, were used to examine 
databases, including PubMed, 
Web of Science and ScienceDirect. 
Chemical structures were drawn 
using ChemDraw 19.1.

Ø Abietane diterpenes from P. ecklonii demonstrate an array of important biological activity, with Parvifloron D showing the highest amount of bioactivity.
Ø Natural compounds isolated from P. ecklonii could provide effective treatment for a range of cancers, including lung, colon, breast and pancreatic.
Ø Parvifloron D has been documented as compromising clinical efficacy in many anti-tumour drugs due to the production of multidrug resistance mechanisms, 

therefore it is imperative to discover more effective analogues of these naturally-derived compounds.
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ABIETANE
DITERPENE IUPAC NAME STRUCTURE BIOLOGICAL

ACTIVITY

PARVIFLORON D
(1)

11-hydroxy-2α-(4-
hydroxybenzoyloxy)-
abieta-5,7,9(11),13-

tetraene-12-one 

Antibacterial 

Antitumor

Antimicrobial

Antilisteria

Ant-inflammatory 

PARVIFLORON F
(2)

11-hydroxy-2α-(3,4-
dihydroxybenzoyloxy
)-abieta-5,7,9(11),13-
tetraene-12-one 

Antiplasmodic 

Antibacterial

Apoptosis

Cytotoxic

PARVIFLORON E
(3)

11-Hydroxy-19-(3,4-
dihydroxybenzoyloxy
)-abieta-5,7,9(11),13-
tetraene-12-one 

Antiplasmodic 

Anticariogenic 

SUGIOL (4) 12-hydroxyabieta-
8,11,13-trien-7-one 

Antibacterial

Antioxidant

Antitumour 

P. ecklonii 'Tommy', with white flowersP. ecklonii 'Erma', with pink flowers
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