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Abstract 

In this study, relevant in vitro biological activities were evaluated in extracts of Australian 

medicinal plants used in indigenous traditional medicine for the treatment of wounds, sores 

and other dermatological conditions. A survey of Australian medical ethnobotanical literature 

was conducted in order to identify suitable species and plant parts for inclusion in the study 

and to collect data for systematic and quantitative analyses of Australian indigenous 

medicinal plant use. Thirty-seven aqueous extracts were obtained following traditional 

methods of preparation from various parts of 23 plant species representing 15 families. 

Sequential solvent extracts (hexane-dichloromethane-methanol) were also prepared using 

material from 5 species of Eremophila to enable comparison of bioactivity with 

corresponding traditional aqueous preparations. Extracts were screened using in vitro assays 

for anti-microbial activities, anti-oxidant capacity via DMPD decolourisation and Oxygen 

Radical Absorbance Capacity (ORAC) assays, P388D1 murine lymphoblast cytotoxicity, and 

inhibition of prostaglandin E2 from calcium ionophore-stimulated murine fibroblasts. Total 

phenolic content of the aqueous preparations was also estimated using a Folin-Ciocalteu type 

assay.  

Anti-bacterial activity was assessed using a broth microdilution technique to measure 

minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC). A 

number of the aqueous preparations were found to exhibit a broad spectrum of anti-bacterial 

activity (i.e. were active against both Gram-negative and Gram-positive organisms) and 

retained activity at MIC/MBC levels representing concentrations well below that produced 

using traditional extraction techniques. These included the expressed fruit juice of 

Cochlospermum fraseri (MIC: 0.20 - 25.00 mg · mL
-1

; MBC: 0.80 - 50.00 mg · mL
-1

 

representing 0.002 - 0.53× original concentration of 95.2 mg · mL
-1

), a decoction of leaves 

from Eucalyptus tetrodonta, (MIC: 0.06 - 4.00 mg · mL
-1

; MBC: 0.50 - 4.00 mg · mL
-1

, 
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representing 0.01 - 0.74× the original concentration of 5.4 mg · mL
-1

), and a decoction of 

Buchanania obovata trunk inner bark (MIC: 0.50 - 16.00 mg · mL
-1

; MBC: 2.00 - 8.00 

mg · mL
-1

, representing 0.03 - 0.78× the original concentration of 20.4 mg · mL
-1

). The C. 

fraseri juice and B. obovata inner bark preparations also exhibited the highest levels of 

phenolic content among the aqueous preparations (11947 - 18189 ppm gallic acid equivalents) 

and antioxidant capacity as measured in Trolox equivalents (TE), in DMPD assays (46.7 - 

60.9 mM TE). Highest ORAC values among the preparations were found for the C. fraseri 

juice (68.2 mM TE) and a decoction of Erythrophleum chlorostachys trunk inner bark (19.8 

mM TE). The majority of preparations tested did not exhibit in vitro cytotoxicity over the 

range of concentrations assayed. Extracts exhibiting notable P388D1 cytotoxicity included a 

decoction of Callitris intratropica inner bark (IC50: 29.4 g · mL
-1

) and extracts of Crinum 

angustifolium bulbs (IC50: 28.4 -58 g · mL
-1

).  

Major use agreement values (MUA), an index used to evaluate the degree of agreement 

between specific medicinal uses cited by independent ethnobotanic studies, were determined 

for each of the medicinal preparations examined using data collected in the survey of 

ethnobotanic literature. MUA values were compared with the results of assays for biological 

activity, to determine whether any relationship existed between the degree of agreement for 

specific medicinal uses cited, and any activities observed. Higher MUA values representing 

citations referring to treatment of wounds and dermal lesions were found to be associated 

with higher levels of total phenolic content, in vitro antimicrobial activity and P-388 murine 

lymphoblast cytotoxicity among the preparations examined. These findings indicate that 

phenolic compounds may be of considerable relevance in Australian medicinal plant species 

and preparations used in the treatment of wounds and dermal lesions, and further studies are 

required to confirm this finding and to identify whether any specific class or species of 

phenolic compound predominates in this group of plants.  
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In previous work, two diterpenes of the serrulatane class, serrulat-14-en-7,8,20-triol (1) and 

serrulat-14-en-3,7,8,20-tetraol (2), were identified as the principal anti-bacterial constituents 

in extracts of the medicinal plant Eremophila duttonii. In this study, an attempt was made to 

isolate and purify the serrulatane diterpenes from a dichloromethane extract of E. duttonii 

leaves, to assay for further bioactivities and use as standards in order to determine whether 

either compound could be detected in traditional aqueous preparations using this species. As 

in previous work, partially purified fractions containing both compounds exhibited inhibitory 

and bactericidal activity against Gram-positive bacteria. MIC against 3 Gram-positive 

organisms for fractions containing the triol (1) ranged from 8 - 15 g · mL
-1

 and MBC from 8 

- 30 g · mL
-1

. MIC of fractions containing the tetraol (2) ranged from 60 - 120 g · mL
-1

 

and MBC from 120-480 g · mL
-1

. Fractions containing 1 and 2 also exhibited high levels of 

cytotoxicity against P-388 lymphoblasts and HEP-G1 cell lines (1: IC50, 7.7 - 13.7 g· mL
-1

; 

2: IC50, 11.2 - 17.2 g· mL
-1

) and antioxidant capacity in lipophilic ORAC assays (1: 10919 ± 

854 mol TE/g; 2: 13610 ± 989mol TE/g). In traditional aqueous decoctions of this species, 

only the serrulatane tetraol (2) was detected. Attempts to estimate quantities of 2 in 

traditional preparations were complicated by the finding that this compound appeared to be 

unstable as products of decomposition were found to appear in purified samples following a 

period of storage. For this reason, an accurate determination of quantity in the traditional 

preparations could not be obtained with certainty and were reported as tentative estimations 

(i.e. around 40-68 g mL
-1

, corresponding to 0.6 - 0.7% of extract dry weights) based on 

estimated purity of standards at the time the assays were performed.  

Overall, the organic solvent extracts tended to exhibit higher potency and a higher rate of 

'positive hits' in biological assays when compared with corresponding traditional aqueous 

preparations. These results would support the argument that non-polar organic solvent 
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extracts may be unsuitable for certain investigations (e.g. in seeking to explain or validate 

medicinal plant use in the 'traditional' context), or that such studies should be followed up 

with appropriate investigations into the pharmacognosy of traditional preparations where 

possible. 

In this study, evidence was found which showed a high degree of intraspecific phytochemical 

variation in volatile oil fractions of one of the species examined (Eremophila longifolia).  A 

preliminary study was undertaken to examine chemical variation in volatile oils of this 

species, resulting in identification of three novel chemotypes (isomenthone, karahanaenone 

and borneol chemotypes) occurring in western regions of the state of NSW. Previous studies 

had indicated the possibility of volatile oils of this species containing the toxic 

phenylpropanoid safrole. Interestingly, no safrole or other phenylpropanoids were detected in 

any of the specimens examined in this study. When traditional decoctions were prepared 

using material representative of each of the chemotypes identified, significant differences in 

biological activity and phenolic content were apparent. This species is frequently mentioned 

in the ethnobotanical literature of Australia and widespread anecdotal evidence exists which 

suggests that preparations using this species are frequently and routinely employed by 

contemporaneous indigenous Australian people. Further work may be warranted to 

characterise the extent of phytochemical variation in this species, and to carry out 

pharmacognostic studies of preparations and material in areas where the species is currently 

used for medicinal purposes. The work undertaken in this study is novel in that biological 

activity or chemistry has not previously been investigated in extracts obtained following 

traditional methods of preparation, from the majority of species collected. This work is also, 

to the best of the author's knowledge, the first instance where relevant biological activities 

have been investigated in Australian medicinal plants used specifically for dermatological 

conditions and wounds. 
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