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ABSRACT

The plant Laggera pterodonta is a well-known trapiplant used in ethnomedicine for malaria fevedamough
related ailments. Previous report on preliminaryastigation had shown that the crude extract hatittambercular
activity. This study investigated the anti-tubeacactivity of some compounds isolated and charad from the
plant. Two of the compounds, taraxasteryl acetatd athane-1,2-dieicosanoate exhibited significaotivay
against locally isolated strains of M. tuberculosisth MICs of 691.48 and 269.2@M, respectively. These
compounds may be responsible for the observeditgotif’the crude plant extract, suggesting that fient could
be used to develop an anti-tuberculosis herbal oieeli
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INTRODUCTION

The plant,Laggera pterodontdDC.) Sch. Bip. (Asteraceae/Compositae), is a comyngrowing shrub in most
parts of the tropics, including the wet land of &li@. The plant had been reported to be used kiof@ medicine in

many parts of the world especially in Asia and édir{1, 2]. Broad spectrum antimicrobial activitydasignificant

anti-tubercular activity of the crude extractstof plant had earlier been reported [1, 2].

Previous phytochemical screening of the plant exdreevealed the presence of terpenoids, steragbcosides.
Several compounds, mostly terpenoids had beertésbfeom the plant by some Asian researchers [@haEevbaet

al. also reported some known compounds from extrattthe plant including taraxasteryl acetate (0.16%),
pterodondiol (0.55%), ethane-1,2-dieicosanoate7@)land eicosanoic acid (0.13%) [4-6]. Taraxastacdtate was
reported for the first time in the plant by Eghdraet al This study aimed at establishing the anti-tublarcu
activity of the isolated bioactive compounds of tegial part of the plant which may have been resite for the
observed activity of the crude extract.
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EXPERIMENTAL SECTION

Materials

Reagents used were of analytical grade and asfiggkebly manufacturers. The compounds taraxastestate, di-
eicosanyl glycol or ethane-1,2-dieicosanoate, eicok acid and pterodondiol were isolated and chteraed as
reported by Egharevbet al [4-6]. Fisher's 0.22um membrane filters (cat: 09-720-004, Lot: RANA18@5piring
in 2017), and isolate cultures bfycobacterium tuberculosisom Tuberculosis Research Unit of National Ingét
for Pharmaceutical Research and Development (NIPRDJja, Nigeria were used as filters and test wigjas,
respectively.

Anti-TB screening:

Tetrazolium microplate assay (TEMA)

Clinical M. tuberculosiscollected from Tuberculosis Research Unit of Nadio Institute for Pharmaceutical
Research and Development (NIPRD), Abuja, Nigeria e@nfirmed by Ziehl-Neelsen stain, grown on niauniedia
and arylsulphatase test which was positive afteddys. The characterized plant’'s compounds (0.2ege each
separately dissolved in 1 mL of dimethylsuphoxi®dSO), further diluted in 4 mL of sterile distilledater and
filter-sterilized with 0.22 um membrane filter tdvg concentration of 40 mg/mL stock solutions. edri
concentrations were prepared from the stock salutiodouble strength Middlebrook 7H9 broth to gikmown
concentrations. 50 pL of 7H9 Middlebrook broth wasferred into well 2-12 of the microplate. 100qf extract
solution was dispensed each into the first colurhthe 96 micro-well plate in triplicate from wheB&® pL was
transferred into well 2 mixed thoroughly and sulesly continued to well 11 from where 50 pL wascdrded.
This was followed by addition of 50 uL prepared @ganisms using suspensionshftuberculosisprepared by
emulsifying growth from slants with 100 pL of Twe88 into 0.2% bovine serum albumin (Sigma Chemial,

St. Louis, Mo.). The turbidity was adjusted to MdBad standard no. 1 (approximately 3 ¥ OFU/mL) by adding
Tween 80 and bovine serum albumin. For Mycobaateriafter 5 days incubation at 37°C, 50 pL of the
Tetrazolium-Tween 80 solution was dispensed int feells for colour change to indicate growth andawdour
change if there was no growth of tMycobacterium The least concentration at which there was navtjroof
Mycobacteriumwas taken as the minimum inhibitory concentrat{pHC). Rifampicin was used as the standard
antibiotic. Organism viability, extract, media aswlvent sterility control were also set up andiedrout.

RESULTS AND DISCUSSION

The result of anti-tubercular analysis is as shawhablel. The result of screening of the four compds showed
activities for taraxasteryl acetate and di-eicotghycol or ethane-1,2-dieicosanoate, while theeswwo activity for
eicosanoic acid, pterodondiol 8, 7pH,10u-epi-eudesmanee4l1-diol or BH,7BH,10u-epi-cryptomeridiol) at the
tested concentrations.

Table 1: Result of anti-microbial screening — Mininum inhibitory concentration (MIC)

SIN | Tested Compounds| MIC gM)
1 Taraxasteryl acetate  691.48+0.p0
2 Di-eicosanyl glycol | 269.23+0.00
3 Eicosanoic acid NA
4 Pterodondiol NA

MIC for Rifampicin was 109.3@M; NA means no activity; MIC = mean + SEM of trigte study.

The MICs for taraxasteryl acetate and ethane-lkkd$anoate activity were 691.48V and 269.23uM,
respectively. Rifampicin had an MIC of 109.861, which is within the range (0.063 - Oug/mL i.e. 76.55 —
607.53uM) reported by Ocheretinat al. for some strains dfl. tuberculosign Haiti [7]. Esters of taraxasterol and
its analogues had been reported to exhibit sebévkdgical activities notable among which includgiacancer, and
antiviral activities [8-12.
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Taraxasterol is a pentacyclic triterpenoids of mesdamily. The mode of antibacterial action has betn
understood. However, according to Tenover, the madeaction of antibacterial may include interfererwith cell
wall synthesis, inhibition of protein synthesiseirierence with nucleic acid synthesis, and intohiof a metabolic
pathway [13]. Inhibition of cell wall synthesis amainly exhibited by theg-lactams, such as the penicillins,
cephalosporins, carbapenems, monobactams andytt@pgptides, including vancomycin and teicoplardi#, [15].
B-lactam agents act by interfering with the enzymeguired for the synthesis of the peptidoglycaretajl5].
However, the glycopeptides interfere with cell wayhthesis by binding to the terminal D-alaninedess of the
nascent peptidoglycan chain, thereby preventingcthes-linking steps required for stable cell vealhthesis. The
common antibacterial drug combination of trimethopr a folic acid analogue, plus sulfamethoxazole (a
sulfonamide) inhibits two steps in the enzymati¢chpey for bacterial folate synthesis. Disruption lcterial
membrane structure may be a fifth mechanism obactalthough less well characterized. It is posadathat
polymyxins exert their inhibitory effects by incedag bacterial membrane permeability, causing lgekaf
bacterial contents [16, 17].

Betulinic acid, a pentacylic triterpenoid and agmtantiphlogistic agent acting via inhibition 6ktenzymes in the
arachidonic acid pathway had been well studiedantsviral activity had been suspected to be tgrbcombination

with the protein coat of the virus and thus hindigminding to the cellular membrane of the hodk Gehe exact

mode of action of betulinic acid and some otheetpienoid acids that inhibit HIV 1 replication isllsunclear [18,

19]. However, it has been established that pentiacyiterpenoids such as amyrins and ursolic eaid their

glycosides, possess receptor binding activities ared able to bind with a number of specific bindisites.

Stigmasterol glycoside, a steroidal pentacycliepnoid had been demonstrated to bind to serotenéeptors [20].
Taraxasteryl derivatives may act in the same wasoase of these pentacyclic triterpenoids. Its moflaction

which may be through membrane permeability or remepinding hindrance, DNA synthesis inhibition¢.etneed

to be properly investigated.

Taraxasteryl derivatives are structurally relatedamyrin, an ursane analogue and may act the saaye Whis
suggests that the compound could possess amyrirsane type activities. Eicosanoic acid derivatatbane-1,2-
dieicosanoate, which was 200% as active as taenyasicetate, probably exert its effect through thecol

functional group which has been reported to posaesbacterial activity [21], and through membralisruption by
substituting cell membrane components leading lolee leakage and death.
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CONCLUSION

The study showed that the compounds taraxasteeyhtwcand di-eicosanyl glycol or ethane-1,2-digiooste may
be partly responsible for the activity of crude regt againstMycobacterium tuberculosisvhich was earlier
reported. These compounds may be acting indepdgderin synergy with other compounds to exert tfserved
biological effect. However, the mode of action leése compounds needs to be investigated and skidbiin order
to guide the drug discovery process. Since tarargdglerivatives are a structural analogue of amytiiey may be
involved in the biosynthetic pathways of other bgitally active compounds such as avenacine, desitts,
glycyrrhizin or ginsenosides [22], and this mayopg a new horizon of biosynthetic route and drengetopment.
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