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Abstract
Hyptolide was isolated from the leaves of Hyptis pectinata (L.) Poit and was studied in order to discover and develop
an anticancer drug. Hyptolide was obtained as a crystal of 87°C-88°C melting point. Spectroscopic identification
results show a wave number at 1,735 cm  indicating the presence of α, β-unsaturated δ-lactone. Gas
chromatography-mass spectrometry (GC-MS) analysis provides a single peak in the retention time of 11.701 by m/z
value at 239, which indicates explicitly hyptolide. The objective of this research was to evaluate the hyptolide's
mechanism of cytotoxic on MCF-7 human breast cancer cells in positive estrogen receptor. The assay test to 3-(4,5-
dimethylthiazol-2-yl)-2,5-dphenyl tetrazolium bromide (MTT) showed that hyptolide exhibited cytotoxic effects on
MCF-7 and T47D breast cancer cells with an IC50 value of 76.76 and 181.55 μg/ml, respectively. Interestingly, the
treatment of hyptolide for 24, 48, and 72 hours decreased cell viability on MCF-7 with dose-and time-dependent
manner compared to untreated cells. Results of acridine orange-ethidium bromide multiple staining assay revealed
that hyptolide induced apoptosis in a dosedependent manner. It can be concluded that hyptolide possesses
antiproliferative effects through apoptosis induction. © 2020 Meiny Suzery et al.
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ABSTRACT 
Hyptolide was isolated from the leaves of Hyptis pectinata (L.) Poit and was studied in order to discover and develop an 
anticancer drug. Hyptolide was obtained as a crystal of 87°C–88°C melting point. Spectroscopic identification results 
show a wave number at 1,735 cm−1 indicating the presence of α,β-unsaturated δ-lactone. Gas chromatography-mass 
spectrometry (GC-MS) analysis provides a single peak in the retention time of 11.701 by m/z value at 239, which 
indicates explicitly hyptolide. The objective of this research was to evaluate the hyptolide’s mechanism of cytotoxic 
on MCF-7 human breast cancer cells in positive estrogen receptor. The assay test to 3-(4,5-dimethylthiazol-2-yl)-2,5-
dphenyl tetrazolium bromide (MTT) showed that hyptolide exhibited cytotoxic effects on MCF-7 and T47D breast 
cancer cells with an IC50 value of 76.76 and 181.55 µg/ml, respectively. Interestingly, the treatment of hyptolide for 24, 
48, and 72 hours decreased cell viability on MCF-7 with dose- and time-dependent manner compared to untreated cells. 
Results of acridine orange-ethidium bromide multiple staining assay revealed that hyptolide induced apoptosis in a dose-
dependent manner. It can be concluded that hyptolide possesses antiproliferative effects through apoptosis induction.

INTRODUCTION
Breast cancer frequently occurs among women, 

impacting 2.1 million women each year. It also causes the highest 
number of women with cancer-related death (Sasco, 2003; WHO, 
2018). Breast cancer is the most common cancer in Indonesia and 
is a leading cause of mortality, where 21.5 deaths in every 100,000 
persons are caused by breast cancer (Mardela et al., 2017; Sinaga 
et al., 2018). The most effective treatments for breast cancer 
are chemotherapy, radiation therapy, and surgery or in special 
cases, they used in combination (Takimoto and Calvo, 2005). 
Unfortunately, long-term effects of these cancer treatments have 
several side effects such as anemia, appetite loss, fatigue, alopecia, 
toxicity, and drug resistance (Kayl and Meyers, 2006; Tacar et 
al., 2013). Over the past 30 years, the estrogen receptor (ER) 
has been the most critical target and implicated to breast cancer 

progression (Ariazi and Jordan, 2006; Paruthiyil et al., 2004; 
Roy and Vadlamudi, 2012). Blocking the action of estrogen has 
been shown to reduce breast cancer proliferation and incidence 
in high-risk women by 50%–75% (Lewis-Wambi and Jordan, 
2009; Tian et al., 2018). The previous study also found that 
estrogen administration causes breast cancer while antiestrogen 
prevents it (Hollingsworth et al., 1998; Jenie et al., 2019). Those 
findings provide compelling evidence that estrogen and ER have 
a significant role in the progression of breast cancer. Therefore, 
based on this reason, the development of new cytotoxic activity in 
a natural product is significantly crucial for the discovery of safer 
and more effective chemotherapy agent on ER-positive breast 
cancer.

One of the herbal plants Hyptis pectinata (L.) Poit – 
popularly known in Brazil as “sambacaita” or “canundiho” 
(Franzotti et al., 2001) – belongs to one of the family lamiaceae 
and easily found in another tropical as America, Africa, India, 
and Indonesia. Hyptis pectinata (L.) Poit has been proven to have 
several kinds of effects, such as antinociceptive, antiedematogenic, 
analgesic, anti-inflammatory, and anticancer (Arrigoni-blank 
et al., 2008; Lisboa et al., 2006; Raymundo et al., 2011). The 
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ABSTRACT 
A novel antimicrobial cyclic peptide, Brucyclin, was rationally designed from the original antibacterial plant peptide, 
Brucin. The chemically synthesized Brucyclin consists of amino acid sequence; (NH2- Gln-His-Thr-Leu-Cys-Met-
Cys-Gly-Gly-Ala-Thr-Trp-COOH), with a molecular mass of m/z 1290. In the antimicrobial assay with 31 strains 
of pathogenic microorganisms, the peptide exhibited the most antimicrobial activity with a minimum inhibitory 
concentration (MIC) values ranging from 50 to 100 μg/ml against two strains of Gram-negative bacteria (Vibrio 
cholera non O1, non O139 and Klebsiella oxytoca), one strain of Gram-positive bacterium (Bacillus subtilis), and 
one strain of yeast (Candida albicans), respectively. Structural analysis of Brucyclin indicated that it has a neutral 
charge with a hydrophobicity ratio of 50% and pI value of 6.72, respectively. The results from this study suggested that 
the Brucyclin is a new antibiotic peptide that might be an alternative potent drug for treatment of various infectious 
diseases caused by pathogenic microorganisms.

INTRODUCTION
In the modern medical treatments, the infectious diseases 

caused by the microbial pathogens can be cured with a wide variety 
of antibiotics. However, a rapid increase of bacterial strains with 
the capability of antibiotics resistance widespread both in the 
clinical and veterinary medicine has triggered worldwide efforts 
in developing new alternative compounds to deal with such the 
problem (Aslam et al., 2018). Vibrio cholerae, the Gram-negative 
bacteria, is an important human pathogen causing the diarrhea 
disease (Jers et al., 2018) and can be isolated from a variety area 
of extra-intestinal infections (e.g., fresh wound, ear, sputum, urine, 
and cerebrospinal fluid) (Morris and Black, 1985). Klebsiella spp., 
the non-motile Gram-negative bacteria, was reported as one of 
the major bacterial groups which can be found in the nosocomial 

infection in Thailand (Danchaivijitr et al., 2007). Either the 
infection with the well-known Gram-positive bacterium Bacillus 
subtilis or yeast strain Candida albicans can cause the septicemia 
in an immunocompromised individual leading to the end-organ 
damage and finally the death within a few days (Lei et al., 2019). 
Generally, the treatment of these infections relies on penicillin 
antibiotics (Zwart et al., 2000). Even the successfulness in 
bactericidal property, the side effects of penicillin causing allergic 
symptoms in some patients need to be concerned. In order to avoid 
such effects, macrolide antibiotics are alternatively selected to 
treat the patients instead; however, the problem has arisen with the 
case of increasing of macrolide-resistant bacterial strains which 
minimizes drug’s efficiency (Fair and Tor, 2014).

To establish an alternative compound to be used in 
common, antimicrobial peptides (AMPs) have been interested since 
1980s due to their potential as the novel antibiotic compounds. With 
broad-spectrum, antimicrobial activity and specificity in bacteria 
over eukaryotic cells or patients, it makes them as the attractive 
candidates for novel drug compounds. AMPs are typically rich 
in hydrophobic residues, including leucine, isoleucine, valine, 
phenylalanine, and tryptophan, and their net positive charge 
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ABSTRACT 
This research was aimed to optimize the synthesis of copper oxide (CuO) nanoparticles with the highest antifungal 
properties against Candida albicans as an oral fungal pathogen. To this end, nine experiments involving different 
synthesis conditions were designed using the Taguchi method and the copper oxide nanoparticles synthesized by 
coprecipitation method. The antifungal activity of synthesized nanoparticles against C. albicans was evaluated 
using the colony forming unit and disk diffusion methods. According to the results, the synthesized copper oxide 
nanoparticles under the five experimental conditions (CuCl2 0.1 M, NaOH 0.1 M, and a 75 minutes stirring time) 
showed the highest antifungal activity against C. albicans (71.72%). The optimization results demonstrated that 
all three studied factors were effective in improving the antifungal activity of copper oxide nanoparticles and the 
antifungal activity in the proposed conditions can be improved by 77.85%. The synthesis of nanoparticles in optimal 
conditions confirmed the improved antifungal activity of the nanoparticles. The results of this study proved that CuO 
nanoparticles have a potential ability as an antifungal agent against oral fungal pathogens of C. albicans.

INTRODUCTION
Tremendous progress has been achieved in the treatment 

of diseases over the recent decades. However, we still struggle 
with challenges in the treatment of certain diseases such as 
cancers (Mozaffari et al., 2016; 2017), chronic pains (Sharifi 
et al., 2017), autoimmune diseases (Mozaffari et al., 2018), and 
microbial infections (Safaei and Taran, 2017a). It is believed that 
the microbial pathogens found in the oral cavity, which produce 
biofilms, are the main cause of dental caries and the destruction of 
enamel (Struzycka, 2014). The uncontrolled increase in the amount 
of oral microbial agents’ results in the penetration into the dentin 

and tooth pulp infection, causing severe pain, tooth pulp necrosis, 
loss of teeth, and systemic infections (Cura et al., 2012; Farges 
et al., 2015). Untreated dental caries is seen as a major global 
challenge in many countries (Frencken et al., 2017). Dental caries 
is considered as the fourth chronic disease with costly treatment 
according to the World Health Organization, which can cause 
severe pain and oral infections if it is left untreated (Petersen et al., 
2005). Many dental caries cases are not treated in many developing 
countries and a large number of people in the community suffer 
from their complications. Untreated dental caries can make changes 
in the body’s health status, quality of life, patterns of growth, and 
the performance of individuals (Fallahi et al., 2014).

Given the priority of prevention to treatment, making 
efforts to identify and generalize the dental caries prevention 
methods seems necessary. The use of antimicrobial mouthwashes 
is one of the most important ways to prevent caries, which can 
be effective in controlling tooth decay. Commercial antiplaque 
compounds cause a change in the bacterial flora of the mouth 
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ABSTRACT 
Recently, the plant polysaccharides have attracted attention due to their important bioactivities. The literature has 
shown several pharmacological activities of Argemone mexicana extracts and its components but very few data 
on its polysaccharides. The current study aimed to evaluate the safety of polysaccharides from A. mexicana. Five 
polysaccharides [High molecular weight (polysaccharide fraction) of the water extract from Argemone mexicana 1  
( HMAm1), HMAm2, HMAm3, HMAmA1, and HMAmA2] were fractionated from A. mexicana aerial parts by using 
accelerated solvent extractor procedure followed by ion exchange chromatography of the water decoction extract. 
The safety assay was carried out using Drosophila melanogaster exposed to the polysaccharides at 12.5 and 25 µg/
ml for 72 hours against a negative control (1% DMSO). After the exposure period, the survival rate and the locomotor 
capacity of flies were determined. At the end of 72 hours of treatment, all polysaccharide fractions at both doses 
presented a survival percent of more than 94%. In addition, these polysaccharide fractions affected very little the 
locomotor performance of the flies. At both doses, HMAm2 presented the highest safety for the flies, while HMAm3 
was the least. These findings revealed that polysaccharides from A. mexicana are nontoxic.

INTRODUCTION
Polysaccharides are polymers which are present in 

several organisms, including tissues of seeds, stems, and leaves 
of herbal plants, body fluids of animals, shells of crustaceans 

and insects, cell walls, and extra cellular fluids of bacteria, yeast, 
and fungi (Singh et al., 2012). Scientists give a huge attention to 
polysaccharides from the medicinal plants due to their significant 
bioactivities, such as anti-tumor, antioxidant, anticoagulant, 
antidiabetic, radioprotection, anti-viral, hypolipidemic, and 
immunomodulatory activities. No side effects reported yet for 
plant polysaccharides (Xie et al., 2016). There is a need to perform 
further investigations on these polymers. 

Argemone mexicana, an annual herb belonging to family 
Papaveraceae, is commonly found in tropical and subtropical 
regions of the world (Husna and Reddy, 2017). Native of tropical 
America, this species is known as Mexican poppy or Mexican 
prickly poppy (Sharanappa and Vidyasagar, 2014). It is a prickly 
and annual herb with 1.2 m in high. In Mali, the plant is locally 
known in Bamanan as “Bozobo” or “Nienidjeni”. In Northern 
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