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ABSTRACT 

Cancer is is a group of diseases characterized by 

the uncontrolled growth and spread of abnormal 

cells.  Brucein A from isolated B. javanica   has 

been previously shown to have a proapoptotic 

effect on cancer cells line through a p53-dependent 

pathway. One of its intracellular targets, cancer  

protects against apoptosis under genotoxic stress 

and interacts with p53 and COX2 Protein. In this 

current study, we explored the mechanism of the 

proapoptotic effect of GEN by examining the gen 

p53 and COX2 protein. We initially showed that 

the p53 protein level was elevated in GEN-treated 

human cervical cancer HeLa cells. By examining 

both protein synthesis and degradation, we found 

that GEN enhances p53 intracellular stability by 

interfering with the hole genome, which provided a 

plausible explanation for how GEN initiates 

apoptosis. Furthermore, we found that the 

interaction between COX2  and p53 is important 

for the degradation of p53 and is dependent on the 

redox domain mutan HeLa Cells line. Our data 

brucein has confirm by FTIR, H-C NMR  LCMS. 

Also suggest that brucein recovery degradation of 

mutan type p53 . Based on this evidence, we 

hereby report mechanism  of p53 repair and 

reduced COX2 expression   through dependent 

pathway. 

Keywords: Brucein A, gen p53, COX2, Brucea 

javanica, PCR  

 

I. INTRODUCTION 
Cancer is is a group of diseases  

characterized by the uncontrolled proliferation of 

cells that have evaded central endogenous control 

mechanisms ( Chen and Hunter 2005). Cancers are 

classified based on their organ or tissue of origin, 

but increasingly, categorization is also influenced 

by the molecular characteristics of the respective 

cancer cells (Stout et al., 2017) . Cancer cervix one 

of the type cancer leading caused mortality in the 

world for woman affect by HPV.  Human 

papillomavirus (HPV) infection contributes to 

virtually all cases of cervical cancer, the fourth 

most common cancer affecting women worldwide. 

The oncogenicity of HPV is mainly attributable to 

the E6 and E7 oncoproteins ( de Martel et al., 

2017). Cervical cancer, also known as cervical 

cancer, is a type of cancer primarily caused by the 

human papillomavirus (HPV) oncogenic, affecting 

the cervix (Szymonowicz and Chen, 2020). The 

global annual death toll from cervical cancer is 

estimated to exceed 300,000, with a significant 

number of victims being young mothers. In 

Indonesia, cervical cancer ranks as the leading 

cancer (Ferlay et al., 2019; Sung et al., 2020) . 

Given this alarming scenario, there is a pressing 

need to explore ways to reduce its incidence. 

Treatment options range from local destruction, 

such as cauterization, to more extensive measures 

like hysterectomy. For invasive cases, common 

treatments involve surgery, radiation, 

chemotherapy, or a combination of these ( Deo et 

al., 2020) . The goal of chemotherapy is to have 

high selectivity, targeting cancer cells while 

sparing normal tissue. Understanding the 

anticancer mechanisms in genes associated with 

cervical cancer can contribute to enhancing this 

selectivity. Rapid technological advances in recent 

years has contributed, it is now possible to analyze 

the molecular makeup of different cancer types in 

detail within short time periods. The accumulating 

knowledge about the development and progression 

of cancer can be leveraged to develop more precise 

diagnostics and more effective and/or less toxic 

cancer therapies. In the long run, the goal is to offer 

every cancer patient a therapeutic regimen tailored 

to their individual disease and situation in the most 

optimal way. The main cause of cervical cancer is 

the family member of Papovirida, namely Human 

Papillomavirus (HPV), with a diameter of 55 µm. 

This virus is transmitted sexually. HPV has a naked 

icosahedral capsid with 72 capsomers and contains 

double-stranded circular DNA (Nishimura, et al., 

2006). Cervical cancer cells infected with HPV are 

known to express 2 oncogenes, namely E6 and E7, 

which affect E2F5 in the cell cycle, especially the 

protein synthesis phase. The E6 protein binds to the 
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tumor suppressor protein p53, accelerating the 

degradation of p53 ( Stein et al, 2019), while the 

E7 protein can bind to the active 

hypophosphorylated form of pRb. The inhibition of 

p53 by E6 and E7 affects cell regulation. Another 

gene influenced by HPV is COX-2 ( Hashemi et 

al., 2019), where there is overexpression of this 

gene in HeLa cells (Araldi et al., 2018). 

Herbal medicine has been a source of 

medicine to cure ailment. Once of these Brucea 

javanica. Its commonly known as Java Brucea or 

Javanese Brucea, is a plant species belonging to the 

family Simaroubaceae. It is native to Southeast 

Asia, including countries like Indonesia, Malaysia, 

and Thailand. The plant contains various bioactive 

compounds, including quassinoids, alkaloids, and 

flavonoids (Li et al., 2021). Research has indicated 

that certain compounds isolated from Brucea 

javanica may exhibit antimalarial, anticancer, and 

anti-inflammatory properties (Zhang et al., 2022)  

It contains bruceantin, brucein  chemical groups 

that already isolate from the seeds has anticancer 

activity invitro cell lines. But the growing and 

species seems to be consideration  to have isolated. 

This study was to isolated brucein from B javanica 

seeds  and anticancer assay via the expression of 

gen p53 and COX 2 immunohistochemistry.  

 

II. METHODS 
Tools and Material 

A variety of tools, including glassware, 

clamps, a drying cabinet, a blender, an analytical 

balance, and specialized equipment such as a 

Biorad Minioption RT-PCR, were utilized in this 

research to build a comprehensive foundation for 

scientific exploration. 

The materials used in this research include 

Brucein A, HeLa cancer cells from the Parasitology 

Laboratory of the Faculty of Medicine at 

Universitas Gadjah Mada, and a range of high-

quality pro-analysis chemicals such as α-naphthol, 

ammonium hydroxide, acetic anhydride, glacial 

acetic acid, HNO3, H2SO4, benzene, chloroform, 

methanol, n-hexane, anhydrous sodium sulfate, 

petroleum ether, amyl alcohol, toluene, chloral 

hydrate, distilled water, Roswell Park Memorial 

Institute (RPMI) growth medium (Gibco), sodium 

bicarbonate (NaHCO3) (Merck), [4-(2-

hydroxyethyl)-1-piperazine-ethane sulfonic acid] 

(HEPES) (Sigma Aldrich), HCl (Merck), Trypsin 

EDTA, phosphate buffer saline (PBS) (Sigma 

Aldrich), propidium iodide, Annexin V, dimethyl 

sulfoxide (DMSO) (Sigma Aldrich), [3-(4,5-

Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium 

Bromide] (MTT) (Sigma Aldrich), Sodium 

Dodecyl Sulphate (SDS) (Sigma Aldrich), 

hydrogen peroxide blocking, prediluted blocking 

serum, streptavidin-enzyme horse radish 

peroxidase, DAB, Mayer-Hematoxylin solution, 

xylene, and p53 gene. 

 

Media  

The media employed in this research 

include Roswell Park Memorial Institute (RPMI) 

medium and RPMI culture medium. Composition: 

RPMI with L-glutamine without NaHCO3, net 10.4 

g; [4-(2-hydroxyethyl)-1-piperazineethanesulfonic 

acid] (HEPES) 2 g; (NaHCO3) 2 g; sufficient 1 N 

HCl solution; sufficient 1 N NaOH solution; 

sterilized distilled water up to 1 L. 

In the formulation process, 2 grams each 

of NaHCO3 and HEPES were weighed and 

combined with 1 packet of RPMI in a 1 L beaker. 

Subsequently, 800 mL of sterile distilled water was 

added to the beaker, and the mixture was dissolved 

and homogenized using a magnetic stirrer. The pH 

of the resulting mixture was adjusted to the range 

of 7.2–7.4 using 1 N HCl solution for basic 

solutions or 1 N NaOH solution for acidic 

solutions. After adjusting the pH, sterile water was 

added to achieve a total volume of 1 L. The 

sterilization process involved using a vacuum filter 

in a laminar airflow (LAF) hood, with a sterile 

filter apparatus attached to a labeled 1 L bottle 

containing the media details. The finalized media 

were then stored at a temperature of 2–8°C 

following the protocol outlined by Sambrook et al. 

(1989). 

 

Culture Medium 

The culture medium consists of 10% Fetal 

Bovine Serum (FBS) or Fetal Calf Serum (FCS), 

2% Penicillin Streptomycin (Penstrep), 0.5% 

Amphotericin B (Fungizone), and RPMI media to 

make up to 100 mL. To create the medium, 10 mL 

of FBS or FCS, 2 mL of Penstrep as an antibiotic 

agent, and 0.5 mL of Fungizone as an antifungal 

agent are combined in a laminar airflow (LAF) 

hood. The mixture is then adjusted to a total 

volume of 100 mL with RPMI media. The final 

mixture is labeled with clear identification on the 

RPMI culture media bottle, including the media 

name, production date, expiration date, and 

creator's name. Following the protocol outlined by 

Sambrook et al. (1989), the completed culture 

medium is stored at a temperature of 2–8°C. 
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Cell Growth  

The equipment is prepared, and materials 

are conditioned at room temperature. Subsequently, 

10 mL of RPMI media is extracted into a 15 mL 

conical tube, and an ampoule containing HeLa 

cancer cells is retrieved from the -80°C freezer or 

liquid nitrogen tank and thawed at room 

temperature. The cell suspension from the ampoule 

is then carefully added drop by drop into the 

prepared RPMI media, followed by centrifugation 

at 600 rpm for 5 minutes. The supernatant is 

discarded, and 4 mL of RPMI culture media is 

added, followed by thorough resuspension for 

homogeneity. Portions of 2 mL from the mixture 

are transferred into new culture flasks, and 5 mL of 

RPMI culture media is added to each flask before 

homogenization. The cell conditions are observed 

using an inverted microscope, ensuring 

homogeneous distribution across the flask surface 

without clustering in specific areas. The culture 

flasks are labeled with cell name, production date, 

and creator's name, then stored in a 5% CO2 

incubator at 37°C (Doyle et al., 2000). 

 

Sub Culture Cell Cancer  

All equipment and materials are prepared 

and conditioned at room temperature. Subculture  

is performed in a laminar airflow hood. The 

subculture  process for HeLa cancer cells involves 

taking 500 µL of cell harvest, placing it into a 

culture flask, adding 6 mL of RPMI culture media, 

and homogenizing the mixture. The cells are then 

incubated in a 5% CO2 incubator at 37°C, and their 

condition is observed the next day (Doyle et al., 

2000) 

 

Harvesting Cell Cancer  

Equipment is prepared, and materials are 

conditioned at room temperature, and the cell 

condition is observed. Harvesting is performed 

when the cells reach 80% confluence, all work 

done in a laminar airflow hood. The culture media 

is removed from the flask using a micropipette or 

Pasteur pipette, cells are washed twice with 10 mL 

of phosphate buffer saline (PBS), and 400 µL of 

0.25% Trypsin EDTA is evenly added. The flask is 

then incubated in a 5% CO2 incubator at 37°C for 

5 minutes, followed by the addition of 4 mL of 

RPMI culture media to deactivate Trypsin EDTA. 

Cell resuspension is performed using a 

micropipette to ensure single-cell detachment (no 

clustering), and cell conditions are observed under 

an inverted microscope. If any cell clusters are 

observed, immediate resuspension is conducted. 

Cells are transferred to a conical tube (Doyle et al., 

2000) 

 

Preparation sample tested  brucein  and 

doxorubicine  

Five milligrams of brucein A and 

doxorubicine  were weighed in separated  

microtubes. They were then dissolved in 100 µL of 

DMSO solvent, vigorously vortexed to ensure 

complete solubility, and subsequently 

supplemented with RPMI culture media. Dilutions 

were then made to obtain test solutions with 

concentrations of 100 µg/mL, 50 µg/mL, 25 

µg/mL, 12.5 µg/mL, and 6.25 µg/mL. All sample 

dilution processes were carried out using culture 

media, specifically RPMI culture media for the 

HeLa cell test solution modified method  (CCRC, 

2010). 

 

Cell Seeding and Viability  

Coverslips were placed in each well, and 

200 µL of cells were evenly transferred onto the 

coverslip, followed by a 30-minute incubation in 

the incubator. Add the test substance (MK) to each 

well up to 1500 µL. Then, create serial dilutions 

based on each 1/5 IC50 sample. For each well 

containing cells, slowly remove the medium, wash 

the cells once with 500 µL PBS, discard PBS, add 

the sample, and incubate in the incubator for 15-18 

hours. Observe cell conditions after incubation. Fix 

the cells with 500 µL 70% ethanol (ensuring 

coverslips are soaked in ethanol). Discard ethanol 

from the wells, wash with 599 µL PBS three times, 

each for 5 minutes. Take the coverslip, add 10 μL 

of a mixture of ethidium bromide and acridine 

orange reagents onto the coverslip, gently shake to 

spread it evenly. Examine under a confocal 

microscope at 40x magnification . 

 

RNA Extraction 

HeLa cells (4 x 10^3 cells/well) were 

seeded into six wells and incubated for 24 hours. 

Subsequently, the cells were exposed to the test 

solution and further incubated for another 24 hours. 

After discarding the media and adding fresh media, 

the floating and adherent cells were collected by 

treating them with 0.025% trypsin. The cells were 

then transferred to conical tubes, washed twice 

with 1 mL PBS, and centrifuged at 2500 rpm for 5 

minutes. The upper layer was discarded, and the 

pellet was collected, resuspended in PBS, and 

centrifuged at 3000 rpm for 3 minutes. Discard the 

supernatant and add 1 mL PBS. Remove the culture 
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medium, wash the cells with PBS, and add trypsin 

at a concentration of 0.10-0.25%. After the cells 

detached, add medium and transfer to a 15 mL 

conical tube, continuing with cell suspension in the 

culture 

 

Cell Lysis  

Add 400 µL RB buffer and 4 µL β-

mercaptoethanol (or 8 µL of prepared 2M 

Dithiothreitol in RNase-free water), then resuspend 

the mixture. Homogenize the mixture and incubate 

at room temperature for 5 minutes. Add 500 µL of 

pre-prepared 70% ethanol (free from Dnase and 

RNase). Stir vigorously until the mixture is 

homogeneous, then pipette the pellet. Place an RB 

column in a 2 mL tube and transfer 500 µL of the 

mixture onto the RB column. Centrifuge at a force 

of 14-16,000 x g for 1 minute, then discard the 

filtrate. Transfer the remaining mixture to the same 

RB column, centrifuge at a force of 14-26,000 x g 

for 1 minute. Discard the filtrate and place the RB 

column in a new 2 mL tube 

 

Washing Stage  

Add 400 µL of buffer W1 to the RB 

column, centrifuge at a force of 14-16,000 x g for 

30 seconds. Discard the filtrate, then place the RB 

column back into the 2 mL tube. Add 600 µL of 

wash buffer (ensure ethanol has been added) to the 

RB column. Centrifuge at a force of 14-16,000 x g 

for 30 seconds, then discard the filtrate. Place the 

dried RB column into a new 1.5 mL 

microcentrifuge tube. Add 50 µL RNase-free water 

to the center of the matrix in the column. Allow it 

to stand for 1 minute to ensure the RNase-free 

water has been absorbed. Then, centrifuge at a 

force of 14-16,000 x g for 1 minute to elute the 

purified RNA 

 

Extracting RNA  

Prepare the DNAse 1 reaction in a 1.5 mL 

microcentrifuge tube that is RNase-free, combine 

the DNA sample (X µL), DNAse buffer solution (Y 

µL), and DNAse 1 (Z µL) in accordance with the 

specified volumes outlined in Table 3.1. Mix the 

components thoroughly through vortexing or gentle 

agitation to achieve a homogeneous solution. 

Following the mixing, incubate the reaction at the 

designated temperature and duration as per the 

experimental protocol. This ensures the effective 

action of DNAse 1 in degrading DNA. It is 

essential to use RNase-free reagents to prevent 

RNA contamination during the reaction. The total 

reaction volume should be adjusted to 50 µL. Refer 

to the specific experimental guidelines or product 

instructions for precise details on incubation 

conditions and volumes 

 

Table1: Preparing Reaction  DNAse Solution 

RNA dalam RNAse free of water 1-40 µL 

DNAse I 0,5 µL/µg RNA 

Buffer reaaction  Dnase I 5 µL 

RNAse free of water  Up to  

volume = 50 µL 

Total Volume 50 µL 

 

Carefully pipette the DNAse I reaction 

solution into the mixture without vortexing, then 

incubate the microcentrifuge tube at 37ºC for 15-30 

minutes. Stop the reaction by adding 1 µL of 20 

mM EGTA (pH = 8.0), followed by another 

incubation of the microcentrifuge tube at 65ºC for 

10 minutes. Subsequently, purify the RNA sample 

again by adding 250 µL of RB buffer to the DNAse 

I reaction mixture. Mix the contents thoroughly by 

vortexing. Transfer the entire sample mixture to a 

new RB column, centrifuge at 14-16,000 x g for 1 

minute, and discard the filtrate. This process aids in 

further purification of the RNA sample, ensuring 

the removal of any remaining contaminants. 

 

cDNA Synthesis  

A total of 3,000 µL of total RNA was 

used, and PCR water was added to achieve a total 

volume of 12 µL. To each tube containing RNA, 8 

µL of a mixed solution (5x RT-buffer 4 µL, 

random primer 1 µL, dNTP 2 µL, and Rever Tra-

Ace 1 µL) was added, followed by resuspension for 

PCR amplification. The PCR conditions were set at 

30ºC for 10 minutes, 42ºC for 60 minutes, and 

99ºC for 5 minutes. The PCR products were then 

stored at -20ºC in the laboratory. This process 

involves reverse transcription, converting RNA 

into complementary DNA (cDNA), which can be 

further utilized for various molecular biology 

applications. 
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COX 2 Expression Assay  

For the microplate with 6 wells, coverslips 

were first placed inside. Cells, at a density of 

3×10^4 per well, were distributed into the 6-well 

microplate, which had coverslips placed at the 

bottom, and incubated for cell adaptation. The cells 

were then treated with EnHDM at a concentration 

of 1/5 IC50 (with 5Doxorubicin used as a positive 

control) and incubated for 24 hours. At the end of 

the incubation period, the cells were washed with 

PBS, treated with cold methanol, and further 

incubated in a freezer at -4°C for 10 minutes. 

Subsequently, methanol was discarded, and 

coverslips containing cells were placed in a clean 

dish. The cells, fixed with methanol, were then 

washed three times with distilled water and 

incubated with a hydrogen peroxide blocking 

solution for 10 minutes at room temperature. This 

process sets the stage for the analysis of COX-2 

expression in the treated cells. 

After washing with PBS, the cells were 

incubated at room temperature and then treated 

with a prediluted blocking serum for 10 minutes. 

Following this, the blocking serum was discarded. 

Antibodies were added to the cells and incubated 

for 1 hour at room temperature. Subsequently, 

coverslips were washed with PBS and treated with 

a secondary antibody (biotinylated universal 

secondary antibody), followed by a 10-minute 

incubation. Cells were washed again with PBS and 

treated with streptavidin-enzyme horse radish 

peroxidase for 10 minutes. After washing, DAB 

was added, and the cells were incubated for 5 

minutes until a brown color developed. Cells were 

washed with PBS and distilled water, followed by 

Mayer-Hematoxylin solution for a 5-minute 

incubation. After another wash with distilled water 

until clear, cells were treated with 70% ethanol for 

2 minutes, cleaned, dipped in xylene, and air-dried. 

Once dry, coverslips were placed on glass slides, 

mounted, and covered with a glass cover slip. 

Observation was carried out using a microscope 

equipped with optiLab (Cho, et al., 2009). 

 

P53 Gene Expression Analysis In Vitro Via RT 

PCR 

 

The examination of p53 gene expression 

involved extracting 1 μL of cDNA with a 

concentration of 5 μg/ml (ranging from 0.5 to 6.5 

μg/ml) (Wilkerson, 2003). PCR Master Mix was 

then added to reach a total volume of 25 μL 

(GoTaxGreen 12.5 μL; forward primer 1 μL; 

reverse primer 1 μL; DNase/RNase-free water 9.5 

μL). Subsequently, RT-PCR was performed for 35-

40 cycles under the following conditions: 94°C for 

30 seconds (denaturation), 55-60°C for 30 seconds 

(annealing), and 72°C for 45 seconds 

(elongation/extension). The final extension phase 

was set at 72°C for 5 minutes, followed by storage 

at -20°C. The PCR products were electrophoresed 

on a 2% agarose gel and stained with ethidium 

bromide. The resulting bands were documented 

using the Gel Dox XR image scanner from Bio-

Rad. This RT-PCR analysis aimed to assess the 

expression levels of the p53 gene in the in vitro 

experimental setting 

 

Tabel 2.   Sequences Primer Forward dan Primer Reverse 

Gen Primer sequence (5’-3’) Product   length 

(bp) 

p53 F 5'-ATT CAG CTC CTC CTC CAT GAA GAA TCG 

GCG-3’ 

390 

R 5'-GCT TTG CTG CTG AGG CCA CCA GTA TCC 

ACT-3' 

  

β-actin F 5'-GCT CCT CCT AAG CGC GAG T-3 ' 100 

R 5'TCA TAC TCG CTG TCC TGC AT TTG -3 ' 

 

III. RESULT AND DISCUSSION 
We have already isolated brucein A using the 

established procedure. ( Sonlimar et al.  2011). It  

was confirm brucein  by LC-MS, FTIR, and 

HNMR -CNMR ( Figure 1). 
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Chemical Formula: C33H37ClO12

Exact Mass: 660.1974

Molecular Weight: 661.0927

m/z: 660.1974 (100.0%), 661.2007 (35.7%), 662.1944 (32.0%), 663.1978 (11.4%), 662.2041 (6.2%), 662.2016 (2.5%), 

664.2011 (2.0%)

Elemental Analysis: C, 59.95; H, 5.64; Cl, 5.36; O, 29.04

 
Figure 1. Brucein A(C26H32O11) 

 

In the HRESI-MS examination, the value 

of .. originates from .. . However, in the MS 

examination connected with mass 

spectrophotometry (LC-MS), a compound brucine 

is observed with some other impurities, so the 

purity is not yet 100% (Figure 2 and 4 ). The Rt 

(retention time) value has two peaks, one at 1.2 

minutes and the base peak at 1.9 minutes. Although 

there are two peaks, the peak with Rt 1.2 is much 

smaller compared to the peak at Rt 1.9. This could 

be due to the influence of solvent impurities or 

other substances. The obtained retention time 

values indicate the products of the tested sample. 

They can also be compared with chromatographic 

spectra of the control base material. Meanwhile, the 

area of the HPLC chromatographic peak obtained 

indicates the amount of the tested substance 

contained in the analyzed sample (Beccaria and  

Cabooter , 2020) 
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Figure 2  Profile chromatography    of brusein with LC-MS on  Retention Time (RT)  1,2 and  RT 1,9 minutes. 
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LC-MS assays are widely used in various 

scientific disciplines, including pharmaceuticals, 

environmental analysis, clinical research, and 

metabolomics. They offer high sensitivity, 

selectivity, and the ability to analyze a wide range 

of compounds in complex mixtures ( Seger and 

Salzman, 2019) .The ionized molecules  of 

bruceine are accelerated into the mass 

spectrometer, where they are separated based on 

their mass-to-charge ratio (m/z) of brucein figure 4. 

FT-IR is a versatile and widely used 

analytical technique due to its ability to provide 

detailed information about the molecular 

composition of a wide range of materials. It is a 

valuable tool in both qualitative and quantitative 

analysis. FT-IR spectra are used to identify 

functional groups within molecules. Each 

functional group of brucein absorbs infrared light at 

characteristic wavelengths, leading to distinctive 

peaks in the spectrum. Peaks in the fingerprint 

region (500-1500 cm⁻ ¹) provide information about 

the overall molecular structure, while peaks in the 

functional group region (1500-4000 cm⁻ ¹) reveal 

details about specific functional groups. 
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Figure  3  . Spectral of bruceine  (KBr) with  FT-IR spectroscopy 

 

Based on the infrared spectroscopy image 

(figure 3), various important peaks provide initial 

information about several functional groups, 

namely at 3388.17 cm-1, indicating the presence of 

hydroxyl groups; at 2360.42 cm-1 for -C=C-; at 

1638.36 cm-1, which is close to C=O; at 1402.92 

cm-1 for the -C-O group; and at 557.58 cm-1, 

representing the CH3 group. 

Based on HRESI-MS we found molecule 

m/z 522 confirm as Brucein A ( Figure 4.) In 

positive ion mode mass spectrometry, a positively 

ionized molecule (M+) can interact with various 

ions to form adducts. The most common example is 

the attachment of a proton (H+) or sodium ion 

(Na+) to the molecule. For example, if the Brusein 

molecule is ionized to (M+), it can form the adduct 

(M+H)+ by capturing a proton to have m/z 522. 
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Figure 4: . HRESI-MS brusein molecules  m/z 522, 1054 and  1085. 

 

Based on H -NMR and C-NMR tested we 

have spectral of brucein with protons 32 and 

Carbons 26 showed  in Figure 5 and 6. 

Proton NMR is a spectroscopic technique 

that exploits the magnetic properties of hydrogen 

nuclei (protons) to elucidate the structure of 

organic compounds. In a proton NMR spectrum, 

the x-axis typically represents the chemical shift 

(δ), measured in parts per million (ppm), and the y-

axis represents the signal intensity The chemical 

shift is influenced by the local electronic 

environment of the protons, allowing chemists to 

deduce information about the chemical 

environment of hydrogen atoms in a molecule. 

Peaks in the spectrum correspond to different types 

of protons in the sample, and their integration (area 

under the peaks) provides information about the 

relative abundance of each type of proton. Proton 

NMR is valuable for determining the connectivity 

of atoms in a molecule and identifying functional 

groups.  

Carbon-13 NMR is spectroscopic 

technique that utilizes the magnetic properties of 

carbon-13 nuclei to provide information about the 

carbon atoms in a molecule In a carbon NMR 

spectrum, the x-axis represents the chemical shift 

(δ) of carbon atoms, and the y-axis represents the 

signal intensity. Unlike proton NMR, carbon NMR 

spectra are less complex, as they typically show 

fewer peaks.  Carbon NMR of brucein is useful for 

determining the number and types of carbon atoms 

in a molecule. It is particularly valuable for 

characterizing the carbon framework of organic 

compounds and providing insights into the carbon 

connectivity. Protons and Carbons position ia not 

fully explanation in this paper refer to  

Suwattanasophon et al (2023). 
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Figure 5 : Spectra H-NMR (32 Proton)  of  brusein A in  piridine 

 

 

 

 
Figure  6 :Spectral C-NMR ( 26 Carbons) of brusein in  piridin 
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Cytotoxicity implies the ability of a 

substance to cause damage to cells or induce cell 

death. This can occur through various mechanisms, 

such as interference with cellular structures, 

disruption of cell membranes, induction of 

apoptosis (programmed cell death), or inhibition of 

essential cellular processes. Based on Cytotoxicity 

assay, we have IC50 of brucein was 46µg/mL  

compare to doxorubin 57 µg/mL  to two cell tested 

HeLa Cells and normal cell Vero (Table 4). Sample 

tested brucein is not fully toxic with in brucein-cell 

vero if we compare to doxorubicin with in cell 

vero. This showed that one the advantage of 

brucein compare to doxorubicin due to its  toxicity.  

 

 

 

 

 

 

 

 

 

 

 

In the field of pharmacology, cytotoxicity 

testing is a crucial step in drug development (Li et 

al., 2021). Before a new drug is tested in animals or 

humans, its effects on cells are evaluated to identify 

potential toxicities. Substances with high 

cytotoxicity may not be suitable for further 

development. Cytotoxicity refers to the degree to 

which a substance is toxic or damaging to cells. 

Cytotoxicity is often assessed to understand the 

potential harmful effects of a substance on living 

cells, particularly in the context of drug 

development, chemical exposure, or research 

experiments. The cytotoxic effects of a substance 

often depend on the concentration or dose. Brucein 

a  substance that is harmless or even beneficial at 

low concentrations its  become cytotoxic at higher 

levels In the context of cancer treatment, certain 

chemotherapy drugs are intentionally cytotoxic. 

They target rapidly dividing cells, including cancer 

cells, to inhibit their growth or induce cell death. 

However, these drugs can also affect normal, 

healthy cells and cause side effects, doxorubicin in 

with vero cell in this studied (Bhatla et al., 2021)    

  Based on Immunocyto chemistry with 

antibody COX2 cell tested showed with COX 2 

protein  expression is much more in cell treated 

than no treated . It mean that cancer cell is over 

expression with COX 2 Protein within the 

consequences with the over expression of COX 2, 

but can reduced or recover by treated with brucein  

in Figure 7. Control (a) and  (b) brusein tested dose 

IC50 showed COX2 immunohistochemistry stain 

with in dark brown.  

 

  

Figure 7. Cell HeLa Tested with COX 2 Protein  Expression : Control Cell  (a)  and  (b) Cells with COX2  (c)  

Brusein tested dose IC50 showed COX2 immunohistochemistry stain with in dark brown. 

 

 

 

 

 

 

Tabel 3.   IC50 sel Vero and HeLa Cell line  

Sample Tested  IC 50 (µg/mL)  

 (Cell Vero) (Cell HeLa) 

Bruein 567±35 46±10 

   

Doxorubicin 45± 8 57±5 
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Detection of COX-2 protein expression 

can be detected and quantified using various 

laboratory techniques, including immunohisto 

chemistry (IHC), Western blotting, and polymerase 

chain reaction (PCR) COX-2 is often upregulated 

in response to inflammation. It is responsible for 

producing prostaglandins, which contribute to the 

inflammatory response. Monitoring COX-2 

expression can be relevant in understanding the 

inflammatory processes in various diseases. 

Elevated COX-2 expression has been observed in 

various types of cancer. The overexpression of 

COX-2 is associated with increased cell 

proliferation, angiogenesis (formation of new blood 

vessels), and resistance to apoptosis (programmed 

cell death). Therefore, COX-2 inhibitors have been 

investigated for their potential anti-cancer 

properties. The understanding of COX-2 

expression has led to the development of drugs that 

specifically inhibit COX-2, providing targeted anti-

inflammatory and analgesic effects ( Yuniarti et al., 

2018) 

Based on this studied using PCR 

assessment we showed the  express gen p53 in Cell 

HeLa with  brucein  treatment and also with 

doxorubicin. It mean that these compound guard 

the genom p53 recover to monitor the cell cycle 

goes to apoptosis. p53 is often called the "guardian 

of the genome" because it monitors the cell cycle 

and can halt it at various checkpoints to allow for 

DNA repair or initiate programmed cell death 

(apoptosis) if the damage is severe and irreparable 

(Zhang et al., 2020). This studi refer to Zhao 

(2014) Herb can be a potential sources to cure 

ailment.  

As a tumor suppressed gen the protein 

produced by the p53 gene acts as a transcription 

factor, regulating the cell cycle and preventing cells 

from growing and dividing too rapidly or in an 

uncontrolled way. It helps maintain the stability of 

the genome and promotes DNA repair. The status 

of the p53 gene is often assessed in cancer 

diagnosis and treatment planning. If p53 is mutated 

in a cancerous cell, it may influence the choice of 

treatment options, as cells with non-functional p53 

may be more resistant to certain therapies (Yuniarti 

et al., 2018). In now days due to target therapy  its 

central role in cancer biology, p53 has been a focus 

of extensive research. Scientists are exploring ways 

to reactivate or restore the normal function of p53 

in cancer cells as a potential therapeutic strategy 

(Jamieson et al, 2015). 

 

  

 

 Cell Hela 

 

β actine 

  

 

 

 

 1          2           3            4 

 
Figure  8 . Gen p53 expression on HeLa Cell treated  Cell HeLa; No Expression ( 1);   Treated Brucein 25 

µg/mL(2) ;   Treated Brucein 12,5 µg/mL  (3)  ;  Doxorubicin 5 µg/mL 

 

 

IV. CONCLUSION 
Brucein has confirm by FTIR, H-C NMR  

LCMS.It has cytotoxic activity. Also suggest that 

brucein recovery degradation of mutan type p53 to 

apoptosis. Based on this evidence, we hereby report 

mechanism anticancer activity via  p53 repair and 

also can reduced COX2 expression   through 

dependent pathway. 
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