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The extracts of plants collected from the forest of Northern Malay 

Peninsula were tested against bacteria, fungi and CEM-SS leukemia cel1 line. 

Gram-positive Bacillus cereus and Gram-negative Pseudomonas aeruginosa which 

are commonly involved in skin infections, have been used for screening 

antibacterial activity whereas Candida lipo/ytica, Saccharomyces cerevisae, 

Saccharomyces lipoiytica, and Aspergillus ochraceous have been used for 

screening antifungal activity. 

The crude extract from the seeds of Scorodocarpus bomeensis showed a 

strong cytotoxic activity against CEM-SS leukemia cell-line and antimicrobial 

activities. A bioassay-guided separation had been carried out to separate the active 

constituents of the seeds. This resulted in the isolation and identification of an 

aliphatic sulfur compound, bis-(methylthiomethyl)disulfide, and a new indole 

111 



alkalOld, 13-docosenoyl serotonme from the petroleum ether extract A new 

sesqUlterpene, scopotm, has been Isolated from the chloroform extract of the seeds 

Another sesqUlterpene, cadalene-p-carboxyhc aCId, has been Isolated from the bark 

of thIS speCIes 

bls-(MethylthIOmethyl)-dIsulfide appeared as the most actIve compound 

and the major constttuent of the seeds extract of Scorodocarpus borneensls It 

acted slgmficantiy on a methIclllm resIstant stram of Staphylococcus aureus and 

showed a strong CytOtOXIC actIvity agamst CEM-SS leukemIa and KU8 1 2F chromc 

myelogenous leukemIa cell hnes 1 3-Docosenoyl serotonme showed a moderate 

CytOtOXIC actIVIty agamst CEM-SS leukemIa cell ime Scopotm showed a moderate 

antImIcrobIal actIVIty and a strong CytOtOXIC effect agamst CEM-SS leukemIa cell 

lme 

The crude petroleum ether extract and bls-(methyithtomethyl)dlsuifide 

strongly mhibited the growth of pathogen fungI and was formulated m external 

preparatIOn by usmg commercIal paraffin as eXCIpIent ThIS preparatIOn exhIbIted 

drastIC antIfungal actIVItIes In vitro and In VIVO The acute tOXICIty of the crude 

petroleum ether extract was found to be mfenor to phenobarbItal m mIce WIth 

LDso at 275 mg/kg The skm Imtancy test was performed on rabbits and It showed 

that thIS preparatlOn had an Irntancy level acceptable by the FDA 
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Antimicrobial and cytotoxic activities were also performed on 

methylgerambullin and desmethoxyzanthophylline which were previously isolated 

from Glycosmis calcicola (Rutaceae). Methylgerambullin showed a strong 

cytotoxic activity against CEM-SS leukemia, melanoma HACCl ,  and colon cancer 

HT29 cell lines whereas desmethoxyzanthophylline has moderate activity against 

Bacillus cereus, Pseudomonas aeruginosa and CEM-SS leukemia cell line. 
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CALCICOLA (RUT ACEAE) 

Oleh 
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Mac 2001 

Pengerusi: Profesor Mawardi Rahmani 

Fakulti: Sa ins dan Pengajian Alam Sekitar 

Ekstrak tumbuh - tumbuhan yang dikumpul dari hutan Utara Semenanjung 

Malaysia telah diuji keberkesanannya terhadap bakteria, fungi dan sel leukemia 

CEM-SS. Bakteria Gram-positif Bacillus cereus dan Gram-negatif Pseudomonas 

aeruginosa yang biasa terlibat di dalam jangkitan kulit telah digunakan untuk 

kajian aktiviti antibakteria. Manakala fungi Candida lipolydca, Saccharomyces 

cerevisae, Saccharomyces /ipolytica dan Aspergillus ochraceous telah digunakan 

pula untuk aktiviti antifungi. 

Didalam kajian ini, ekstrak daripada bahagian buah pokok Scorodocmpus 

borneensis telah mempamerkan aktiviti sitotoksik yang kuat terhadap sel 

leukemia CEM-SS dan juga terhadap aktiviti antimikrobiaI. Kerja pemisahan 

biocerabinaan-kawalan telah dijalankan terhadap ekstrak ini untuk mencari 

sebatian yang aktif Satu sebatian sulfur alifatik, bis-(methylthiomethyl)disulfide 
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dan satu alkaloid indol yang bam, 13-docosenoyl serotonine, telah ditemui 

daripada ekstrak petroleum eter. Manakala satu sesquiterpene yang baru, 

scopotin, telah dipisahkan daripada ekstrak klorofom terhadap buah. Selain 

daripada itu, satu sesquiterpene asid kadalena-f3-karboksilik telah ditemui dari 

bahagian kulit pokok ini. 

Didapati, bis-(methylthiomethyl)disulfide muncul sebagai sebatian yang 

paling aktif dan merupakan sebatian major daripada ekstrak buah Scorodocarpus 

bomeensis ini. Ia bertindak kuat terutamanya terhadap Staphylococcous aureus 

yang resisten kepada methicillin. Sebatian ini juga menunjukkan sitotoksik yang 

kuat terhadap sel leukemia CEM-SS dan KU81 iF. Manakala sebatian 13-

docosenoyl serotonine pula menunjukkan sitotoksik terhadap sel leukemia CEM

SS. Begitu juga dengan sebatian scopotin yang menunjukkan aktiviti 

antimikrobial sederhana tetapi memberi kesan sitotoksik yang kuat terhadap sel 

leukemia CEM-SS. 

Ekstrak mentah petroleum eter dan sebatian bis-

(methylthiomethyl)disulfide pada khususnya menghalang kuat pertumbuhan fungi 

patogen dan telah diformulasikan sebagai kegunaan luar dengan menggunakan 

paraffin sebagai asasnya. Penyediaan ini telah mempamerkan aktiviti antifungal 

yang amat memberangsangkan dalam in vitro dan in vivo. Didapati ketoksikan 

ekstrak petroleum eter ini terhadap tikus adalah lemah berbanding dengan 

fenobarbital dengan LDso sebagai 275 mg/kg. Ujian rangsangan kulit terhadap 
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amab telah dijalankan dan didapati fonnulasi ini adalah pada kadar rangsangan 

yang diterima oleh FDA. 

Ujian antimikrobial dan sitotoksik juga telah dijalankan ke atas sebatian 

methylgerambullin dan desmethoxyzanthophylline yang mana telah dipencilkan 

daripada pokok Glycosmis calcicola (Rutaceae). Sebatian methylgerambullin 

menunjukkan aktiviti sitotoksik yang kuat terhadap sel leukemia CEM-SS, 

melanoma HACCl dan sel kolon kanser HT29. Manakala sebatian 

desmethoxyzanthophylline pula rnenunjukkan aktiviti yang sederhana terhadap 

bakteria Bacillus cereus, Pseudomonas aeruginosa dan sel leukemia CEM-SS. 
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CHAPTER I 

INTRODUCTION 

WIdely recogmzed as bemg of senous and ImmedIate concern IS the cnsls 

of new and re-emergmg mfectIOus diseases for which no effectIve therapies are 

avaIlable and the development of reSIstance of many pathogens, such as 

Staphylococcus aureus to methiCIllIn PemcIllms dIscovered m the fortIes as well 

as more recent antibIOtICS, are now totally meffectlve m common bactenal 

mfectIOns 

Another concern IS the need to develop new cancer chemotherapeutIc 

agents With activIty agamst the dIsease-types stIll resistant to current therapies and 

to overcome the development of rnu1tldrug reSistance, which IS mcreasmgly 

observed m the treatment of many tumors Death rates and sIde effect are stIll 

hIgh and new chemotherapeutic drugs need to be dIscovered 

Thus, there IS an urgent need to IdentIfy novel antImIcrobIal and CytotOXIC 

molecules as leads for effective drug development Such actIve molecules may be 

syntheSIzed by orgamc chemISts or extracted from bactena, fungI, alllmals, or 

plants The plant kmgdom has been descnbed by Farnworth as a "vIrtually 

untapped reservOIr of novel drugs awaItmg Imagmative and progreSSIve 

orgamzatIOns"(Cordell, 1995) The author also estimated that five to fifteen 

percent of the approxImately two hundred and fifty thousand speCIes of higher 



plant have been systematically investIgated for the presence of bIOactIve 

compounds (Cordell, 1 995) 

BIOactlve compounds of plant ongIn have played, and contInue to play an 

Invaluable role In the drug discovery process related to all disease types and, In 

particular, In the area of cancer and InfectIOus diseases For example, natIOnal 

prescnptlOn audit data for a penod of fifteen years between 1 959- 1 974 showed 

that over 25% of US PrescnptIOns dispensed In 1 973 contaIned active Ingredients 

denved from higher plants, while 1 3  3% and 2 7% were denved from microbial 

and ammal sources, respectIvely (Cordell, 1 995) Among the new approved drugs 

reported between 1 983 and 1 994, drugs of natural ongIn predomInate In the area 

of antlbactenal (78%), whIle 6 1  % of the anticancer drugs are naturally denved or 

modeled on natural product parents Of the eighty seven approved anticancer 

drugs four are of plant ongIn Of the two hundred and nInety nllle anticancer drug 

candidates nIne are of plant higher ongIn (Cordell, 1 995) 

Higher plants which are able to produce new drugs are maInly found In 

pnmary and secondary tropIcal ram forests of AfrIca, AsIa and espeCially South 

and Central Amenca and Southeast Asia The bIOdiverSity there has forced plants 

to protect themselves agaInst mlcroorgamsms, ammals or Insects by prodUCIng a 

great vanety of chemical weapons In Southeast Asia, our MalaYSian forest IS 

endowed With one of the oldest and nchest flora In the world (Ridley, 1 922) ThiS 
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