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Abstract 

 

Globally, colorectal cancer is the third most common type of malignant tumor, after lung and 

breast. Here anticancer property of pea lectin was evaluated against colorectal cancer cell 

lines SW480 and SW48. The cells were treated with different doses of lectin for 3 days in 

vitro and the inhibitory effects were found in a dose dependent manner. At the high dose(1.0 

mg/ml) 62% and 63% cell growth inhibitions were observed for SW48 and SW480 cell lines, 

respectively. Cell growth inhibition was further studied by colony formation of the cell lines 

and the numbers of colonies in SW480
+pea lectin

 and SW48
+pea lectin

 cells were noted 

significantly lower in comparison to that of control cells. Cell morphological study revealed 

that pea lectin induced apoptosis both in SW48 and SW480 cell lines, which was further 

confirmed by caspase inhibitors. Involvement of intrinsic mitochondrial pathway in the 

apoptosis progression was confirmed by caspase inhibitors and increased of caspase-3 & -9 

proteins expressions. Expression levels of p53 and p21 protein were also increased 

significantly in both cell lines with the decreased of PARP1 protein expression. G2/M and 

G0/G1 cell cycle arrested was noted in SW48 and SW480 cell lines, respectively, after 

treatment with pea lectin. 
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Introduction 

Lectins are a group of proteins or glycoproteins, other than antibodies and enzymes that 

specifically recognize cell surface molecules with at least two binding sites to carbohydrates 

resulting in cell agglutination. More recently, lectins are referred to as proteins possessing at 

least one non-catalytic domain that binds reversibly to a specific mono- or oligosaccharide 

[1,2]. Lectins are translators of the sugar code [3]. Lectins can be classified in various ways; 

one of the most common ways of classification is according to their structures and subunits 

[2]. Lectins are found in all kinds of organisms like plants, bacteria, viruses, fungi and 

animals. Plant lectins represent a unique group of proteins with potent biological activities, 

such as agglutination, toxicity, anti-proliferation of cancer cells as well as having anti-fungal 

and anti-bacterial activities [4-7]. Several plant lectins have been shown to have antitumor 

activity and induce apoptosis in a series of tumor cell lines [4,6,8-12].Over the last few 

decades, interest in lectins has been growing due to its wide variety of biological properties 

and applications, including clinical, biochemical, and agricultural aspects. 

Pisum sativum L. belongs to the Leguminosae family sweet in test, round and dark green in 

colour. Pisum sativum well known as Pea, and is popular crop in Bangladesh, India China 

and Europe. Recently, lectins with different molecular weights were isolated from the Pea. 

They also differ in N-terminal sequences and biological activities [13]. It may be due to the 

differences in cultivars. Previously, Sitohy et al [7] reported strong agglutination activity of 

pea lectin against rat, human and rabbit erythrocytes, whereas weaker agglutination activity 

against chicken erythrocytes [7].  They also reported that Pea lectin inhibited the growth of 

Trichoderma viride, Fusarium oxysporum and Aspergillus flavus. Kojima and Jay [14] 

reported that Pisum sativum agglutinin have high affinity for Ehrlich ascites tumor. Recently, 

Pea lectin was isolated in our laboratory [4] and the molecular weight and sub units were 

same as reported by Sitohy et al. [7]. The lectin inhibited 11.7–84% Ehrlich ascites 
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carcinoma (EAC) cells proliferation at 8.0-120 µg/ml of protein concentration. The lectin 

also inhibited 63% tumor growth at 2.8 mg/kg/day dose [4]. It was also observed that 

haemoglobin and red blood cell (RBC) level increased significantly with the decreased of 

white blood cell (WBC) level towards the normal. The inhibitory effects due to the induction 

of apoptosis that was confirmed by the cell morphological study, caspase inhibitors and 

apoptosis related genes expression. The lectin caused the cell cycle arrest at G2/M phase of 

EAC cells [4]. Pea (Pisum sativum L.), lectin inhibited the EAC cell growth by inducing 

apoptosis. However, the anti-cancer activity of the isolated Pea lectin has never been tested 

against human cancer cells.  Therefore, to test the anti-cancer effects of the isolated pea lectin 

against human cancer cells, colorectal cell lines SW480 and SW48 was used in the present 

study. 

 

Materials and Methods 

Chemicals and reagents 

 Unless otherwise stated, all the reagents and chemicals used in this study are of 

analytical grade and purchased from Sigma-Aldrich (St. Louis, Missouri, USA).  Sepharose-

4B and diethylaminoethyl (DEAE) cellulose were purchased from Sigma (USA) and Wako 

(Chuo-ku, Tokyo, Japan) respectively. Anti-mouse monoclonal PARP1, and β-actin 

antibodies were procured from Santa Cruz biotechnology (Dallas, Texas, USA). Anti-rabbit 

monoclonal p53, p21, caspase-9 and casepase-3 antibodies were purchased from Abcam 

(Melbourne, VIC, Australia).  Reagents and washing solutions used in the experiments were 

prepared with phosphate buffer saline (PBS, 10 mM, pH 7.4).  Antibodies, proteins and cell 

extracts were diluted in phosphate buffered saline (PBS).  Pisum sativum (Pea) seeds were 

collected from the local market. 
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Purification and characterization of Pea lectin 

 Lectin was purified from Pisum sativum seeds followed by the protocol previously 

published by Kabir et al. [4].  Briefly, Pea seeds were homogenised, centrifuged and 

supernatant was freeze dried. The freeze dried powder was dissolved in Tris-HCl buffer 

(pH7.8), dialyzed and centrifuged at 10,000 rpm for 10 minutes.  Then the supernatant was 

applied on DEAE cellulose column followed by glucose-sepharose column.  The bound lectin 

was eluted by TBS containing 20 mM ethylenediaminetetraacetic acid (EDTA) or 1 M urea.  

The eluted fraction was dialyzed against 10 mM Tris-HCl buffer containing 1 mM of CaCl2.  

Finally, the homogeneity of the purified lectin was analysed by SDS-PAGE in 15% 

polyacrylamide gel. Hemagglutination activity was performed as described by Kabir et al [4]. 

 

Cell culture 

 SW480 and SW48 colon cancer cell lines line were used in this study.  The cell lines 

were maintained according to American Type Culture Collection (ATCC) guidelines.  Cancer 

cell lines SW-480 and SW-48 were maintained in Leibovitz’s L-15 medium containing 10% 

fetal bovine serum (FBS) and 1% penicillin/streptomycin at 37°C in a CO2 incubator.   

 

Cell proliferation assay 

A cell proliferation assay using a cell counting kit-8 (Sigma-Aldrich, Sydney, NSW, 

Australia) was performed to observe the effects of Pea lectin on proliferation of colon cancer 

cells.  Both SW-480 and SW-48 cells were first seeded in flat-bottom 96-well plates at 1 × 

10
4
 cells/well.  Cells were treated with Pea lectin at different doses (0.25, 0.5 and 1.0 mg/mL) 

after 24 hours of initial seeding (day 0).  Then the proliferation rate was determined on days 1 

to 3 after the treatment using CCK-8 (cell counting kit-8) following the previously published 

protocol [15]. CCK-8 assay utilize highly water soluble tetrazolium salt WST-8 [2- 2-(2-
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methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-

tetrazolium,monosodium salt] to produces water-soluble formazan dye upon reduction in the 

presence of an electron carrier.  The production of formazan (yellow colored) in each well by 

dehydrogenases is directly proportional to the live cells.  

 

Colony formation assay  

To determine the effect of Pea lectin treatment on clonogenic/cytotoxic capacity, 

equal numbers of cells (~1500) were seeded in 6-well plates with complete medium.  After 

24 hours of initial seeding, cells were then treated with Pea lectin at the dose of 1 mg/ml.  

The cells were kept in the incubator at 37°C in 5% CO2 and saturation humidity to grow and 

form the colonies.  After two weeks, when microscopic clones were noted in the plate, 

growing of the cells was stopped.  Then, the media was discarded and cells were washed with 

phosphate buffered saline (PBS).  Afterwards, cells were fixed with 70% cold ethanol for 15 

minutes at room temperature. Subsequently, the clones were stained with crystal violet 

(0.5%) for 2 hours at room temperature and washed with tap water.  Finally, after being air-

dried, images of the plates were taken and the clone formation rates and surviving fractions 

were calculated using the following formula- 

Clone formation rate or plating efficiency (PE) = 

 

Surviving fractions = 

 

Apoptosis assay 

 After 24 hours of incubation, apoptosis assays on Pea lectin treated and control (1 × 

10
6
) cells were performed using an annexin V-FITC apoptosis detection kit (Invitrogen, 

No. of colony formation 

No. of cells seeded  

 

× 100 

No. of colony formation 

No. of cells seeded  

 

× PE 
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Carlsbad, CA, USA).  The numbers of annexin V and propidium-iodide positive cells were 

detected using BDFACS Calibur (BD Biosciences, Franklin Lakes, NJ, USA) and data were 

processed with FlowJo v10 software (FlowJo LLC, Ashland, OR, USA). 

Pea lectin induced apoptotic changes following treatment in the colon cancer 

(~10,000) cells also were assayed by using nuclear stain, Hoechest 33342.  In short, cells 

were fixed in 4% paraformaldehyde for 10 minutes and permeabilised with 0.1% Triton-X-

100 for 5 minutes at room temperature.  After washing with PBS, the cells were stained with 

Hoechest 33342 (10μg/ml) for 30 minutes at 37 °C.  Finally, the cells were observed under 

fluorescence microscope (Olympus) and percentages of apoptotic cells recorded in three 

independent experiments from different plates. 

 

Effect of caspase-3, -8 and -9 inhibitors on Pea lectin-induced cytotoxicity in cancer cells 

Cancer (~10,000) cells were treated with caspase-3 (z-DEVD-fmk, 2µmol/mL) 

caspase-8 (z-IETN-fmk, 2 µmol/mL) and caspase-9 inhibitor (z-LEHD-fmk, 2 µmol/mL) and 

incubated for 2 hours at 37°C.  The cells were then treated with Pea lectin 1.0 mg/mL and 

incubated for another 24 hours at 37
o
C.  Finally, the cytotoxicity was determined using CCK-

8 assay kits [16]. 

 

Cell cycle analysis 

 To analyse the cell cycle distribution upon Pea lectin treatment, treated and 

control/non-treated wild type (1 × 10
6
) cells were fixed with cold 70% ethanol for one hour as 

previously described [17].  After washing with cold PBS, 5μl of RNase A (10mg/ml) was 

added to the cells and incubated for one hour at 37 °C.  Finally, 10 μl of propidium iodide 

solution (1 mg/ml) was added to the cell suspension and analysis was performed with flow 

cytometry (BD FACS Calibur, BD Biosciences).  
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Western blot analysis 

To investigate the expression of proteins specific to cell growth and apoptosis (e. g. 

PARP1, p53, p21, caspase-3, caspase-9) upon PL-1 treatment were studied by western blot 

analysis.   Total proteins were extracted from Pea lectin treated and control cells with lysis 

buffer (Bio-Rad, Gladesville, NSW, Australia) followed the manufacturer’s guidelines and 

subsequently were quantitated by absorbance spectrometry [17]. Afterwards, total protein (30 

μg) was separated by 15% SDS-PAGE (Bio-Rad) and transferred to nitrocellulose 

membranes (Bio-Rad).  The membrane was blocked with 5% non-fat milk powder for 2 

hours at room temperature. Then the membrane was incubated with anti-mouse monoclonal 

PARP1 and β-actin antibodies (Santa Cruz) at 1:500 and anti-rabbit monoclonal p53, p21, 

caspase-9 and casepase-3 antibodies from Abcam (Melbourne, VIC, Australia) (1:1000) 

overnight at 4°C.  Membranes were then washed three times with PBS-T and incubated with 

mouse and rabbit secondary antibodies, respectively (Santa Cruz) (1:5000) at room 

temperature for 2 hours.  Protein bands were developed and detected with a 

chemiluminscence HRP detection kit (Bio-Rad, USA).  Images were taken with the 

ChemiDoc MP Imaging system (Bio-rad).   

 

Statistical analysis 

 All the data were collected and entered into a computerdatabase,and the statistical 

analysis was executed using the Statistical Package for Social Sciences (SPSS) for Windows 

(version 24.0, IBM SPSS Inc., New York, NY, USA).  Student’s t-test and one-way analysis 

of variance (ANOVA) were performed for the analysis of continuous variables (e.g., data 

from in vitro assays) in categories. Results are shown as mean ± SD (standard deviation) and 

the significance level was taken at p < 0.05. 
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Results 

Purification of Pea lectin and Hemagglutination activity  

 The lectin was purified using ion-exchange and affinity chromatography on DEAE 

cellulose and glucose-sepharose column, respectively.  Approximately 20 mg of Pea lectin 

was isolated from 200 g of Pea seeds.  The purified lectin exhibited two separate bands (~5 

and 19.5 kDa) in SDS-PAGE gel corresponds to the alpha and β-subunit, respectively. The 

minimum hemagglutination activity for Pea lectin was noted to be 8μg/mL of rat 

erythrocytes. D-glucose and D-mannose were identified the best inhibitors for Pea lectin 

induced hemagglutination activity. 

 

Pea lectin inhibited proliferation of colon cancer cells 

 Cancer cells treated with Pea lectin (SW480
+pea lectin

 and SW48
+pea lectin

) showed 

reduced cell proliferation when compared to non-transfected wild type control cells 

(SW480
control

 and SW48
control

).  Pea lectin treatment leads to inhibition of colon cancer cell 

growth in a dose dependent manner (Figure 1A-2B).  In SW480
+ pea lectin

 cells, 17, 35 and 63% 

of cell growth inhibition was observed at different doses (0.25, 0.5 and 1.0 mg/mL) in 

comparison to that of SW480
control

 cells (Figure 1C).  Similarly, 18, 36 and 62% cell growth 

inhibition was noted in SW48
+pea lectin

 when compared to that of SW48
control

 cells (Figure 1D).  

It was noted that Pea lectin mediated inhibition colon cancer cells proliferation was persistent 

up to three days of the treatment (Figure 1). 

 

Pea lectin inhibited colony formation of colon cancer cells 

 Pea lectinhadshown significant inhibition of the colony formation capacity of colon 

cancer cells (p<0.001).  It was observed that SW480
+pea lectin

 and SW48
+pea lectin

 cells showed 

remarkably reduced colony formation properties in comparison to the 
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SW480
control

&SW48
control

 cells (Figure 2A).  The numbers of colonies in SW480
+pea lectin

 and 

SW48
+pea lectin

 cells were noted significantly lower in comparison to that of control cells 

(Figure 2B).  Treatment (1.0 mg/ml) of the cancer cells with Pea lectin reduced the surviving 

fractions of cancer cells remarkably.  Approximately, 14.3% and 9.6% surviving fractions 

were noted in SW480
+pea lectin

 and SW48
+pea lectin

 cells, respectively.  On the contrary, 93.7% 

and 90.4% surviving fractions were observed in SW480
control

& SW48
control

cells, respectively 

(Figure 2C).      

 

Pea lectin induced apoptosis of colon cancer cells 

 The Annexin-V staining revealed a significant increase in apoptotic cells populations 

in SW480
+pea lectin 

and SW48
+pea lectin

 colon cancer cells when compared to the control cells 

(Figure 3A).  Approximately 20.3 % versus 2.4% and 24.8% versus 1.3% apoptotic cells 

were noted in SW480 and Sw48, respectively following of PL-1 treatment (Figure 3B).  

Furthermore, Hoechest 33342 fluorescence staining of SW480 and SW48 cells treated with 

Pea lectin showed significant nuclear morphological alterations indicative of cell apoptosis 

compared to control cells (Figure 3C-3D). Notably increased number of cells treated with Pea 

lectin showed apoptotic nuclei phenotypes when visualized under fluorescence microscope 

whereas control cells did not display any fragmented nuclei (Figure 3C-3D). 

 

Caspase-3 and -9 inhibitors pre-treated cells insensitive to Pea lectin induced 

cytotoxicity 

Caspase-3, -8 and -9 inhibitors were used to check the specific pathways involved in 

the induction of apoptosis in Pea lectin treated cancer cells.  Pea lectin treatment showed 62-

63% growth inhibitions at 1.0 mg/ml when compared to that of control cells (Figure 4A-4B).  

These cytotoxic activities of Pea lectin against cancer cells was decreased remarkably down 
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to 16-23% in the presence of caspase-3 and -9 inhibitors (Figure 4A-4B).  On the other hand, 

cancer cells pre-treated with caspase-8 inhibitor was noted sensitive to Pea lectin treatment 

and had shown ~45% cells growth inhibition (Figure 4A-4B). 

 

Pea lectin treatment alters cell cycle kinetics in colon cancer cells 

 Analysis of cell cycle kinetics revealed that cancer cells showed G0/G1 arrest and 

accumulation of cells in G2/M phases followed by Pea lectin treatment (Figure 5A-5B).  In 

the case of SW480
control

 cells, the percentage of G0/G1 phase cells was 25.2 ± 3.5 %, while in 

SW480
+pea lectin

 cells, the G0/G1 phase population increased remarkably to 35.4 ± 5.2 %% 

(p<0.05) (Figure 5B).  On the other hand in SW48
+pea lectin

 cells, the percentage of G2/M 

phase cells was increased significantly (20.5 ± 1.5 versus 12.4± 2.5) when compared to that 

of control cells (Figure 5C).   These results indicated that Pea lectin inhibit colon cancer cells 

by arresting them at G0/G1 and G2/M phase of the cell cycle. 

 

Pea lectin modulated cell growth and apoptosis specific proteins expression 

 Pea lectin treatment induced the activation of tumour inhibitors and repressed the 

expression of tumour promoting proteins in colon cancer cells.  It was noted that Pea lectin 

deactivated the expression of tumour promoter PARP1 in both cell lines when compared to 

that of control cells (Figure 6).  Pea lectin treated cells had shown increased expression of 

p53, and p21proteins in comparison to that of non-treated control cells (Figure 6).  Also, it 

was observed that Pea lectin treated cells showed higher expression of caspase-3 and caspase-

9 in comparison to that of control cells (Figure 6). 
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Discussion 

Lectins are widely used for preparative and analytical purposes in biochemistry, cell biology, 

immunology, and related areas, particularly with glyco-conjugates. Plant lectin plays 

potential roles for the prevention and treatment of a wide range of diseases e.g. as a 

diagnostic and therapeutic tools for cancer. Legume lectins are one of the most extensively 

studied plant lectin families for their molecular basis of the protein–carbohydrate interactions. 

In recent years, the main interests in this lectin family due to their potential application as 

anti-tumour agents. Colon cancer is the third most common cancer in men and the second 

most common cancer in women worldwide. Although several lectins were used against 

different cancer cell lines but only few were reported against colorectal cancer cell lines [18-

21]. 

In our previous experiments, it was found that pea lectin shown anti-proliferative activities 

against Ehrlich ascites carcinoma cells, inhibited tumor growth with the significantly 

increasing of hemoglobin and RBC with the decreased of WBC levels toward the normal 

levelsin vivo in mice. The lectin caused G2/M cell cycle arrest and these effects were due to 

the apoptosis induction in EAC cells as confirmed by cell morphological study, caspase 

inhibitor and gene expression [4]. Mytogenic activity of pea lectin was also reported against 

mouse splenocytes [13]. Here, for the first time pea lectin was used to check the anti-

proliferative activity against SW480 and SW48 colorectal cancer cell lines. Effects of 

concanavalin A (Con A) and jacalin (AIL), SBA (soybean agglutinin), UEA (Ulex europaeus 

agglutinin from Ulex europaeus, WGA (wheat germ agglutinin) and tepary bean lectinon 

SW480 cell line were reported [21,22]. ConA, AIL and UEA helped the proliferation of 

SW480 while WGA and tepary bean lectin inhibited the proliferation at all concentrations 

[21,22]. It has been reported in literature that when malignant cells are exposed to different 

concentrations of lectin, the cells undergo severe damage and the cell viability and cell 
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proliferation decrease remarkable [22-25]. These anti-cancer properties of lectin are dose and 

time dependent, had shown increasing activities with increased lectin concentration and 

increased exposure time to the cells [22-25]. 

 

In the present study, pea lectin inhibited SW48 and SW480 cell growth and the inhibitory 

effects increased with the increased concentration of lectin and the exposure times.The lectin 

effects on the cell lines were almost similar.Cell growth inhibition was also studied by colony 

formation of colon cancer cells. Pea lectin significantly inhibited colony formation of SW48 

and SW480 cell lines andthe inhibitory effects were almost similar for the cell lines. 

Each cell surface has carbohydrate make-up and when lectins come into contact with cells, 

they can bind with those carbohydrates or they can be internalized into the cells. This 

interaction of lectins with cells can trigger a wide variety of signals, including, induction of 

apoptosis or cell cycle arrest, suppression of telomerase activity, and inhibition of 

angiogenesis and ribosomal inactivation. In addition, it could activates the immune system by 

stimulating the proliferation of T lymphocytes, increasing the activity of tumor necrosis 

factor alpha (TNF)-α and inhibiting the release of anti-inflammatory interleukin (IL)-10  [25-

33]. Apoptosis is a program cell death and the effective chemotherapeutic agent causes 

apoptosis in cancer cells. During apoptosis some changes are observed in cancer cells, 

including, blebbing, cell shrinkage, nuclear fragmentation, chromatin condensation, 

chromosomal DNA fragmentation, and global mRNA decay. Different staining dyesare used 

to check the apoptosis induced morphological changes in cells. In the present study, cells 

were stained with Hoechst 33342 dye. This dye bound with DNA of SW48 and SW480 cells 

and some of the apoptotic features (blebbing, cell shrinkage, nuclear fragmentation, and 

chromatin condensation) were observed clearly. In addition, the induction of apoptosis was 

also studied by the Annexin-V staining that revealed a significant increase in apoptotic cells 
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populations in SW480and SW48 cells lines after treatment with pea lectin when compared to 

the control cells.  

It has been reported that most of the lectin causes apoptosis in mitochondrial and/or death 

receptor pathway [6]. Caspase-3 is the key protein, which is activated during apoptosis and 

cause DNA fragmentation as well as DNA damage. Caspase-3 can be activated in the 

apoptotic cell both by extrinsic (death ligand) and intrinsic (mitochondrial) pathway. In the 

extrinsic pathway, caspase-8 activates caspase-3 while in the intrinsic pathway caspase-9 

activates caspase-3 though activation of other proteins.Here in the presence of pea lectin and 

caspase -3& -9 inhibitors, SW48 & SW480 cells proliferation were almost like control group, 

while no significant effects was observed in the presence of caspase-8. These results indicate 

induction of apoptosis occurred in the intrinsic pathwayboth in SW48 and SW480 cells. 

Western blotting analysis was used to check the expression level of caspase-3 & -9 proteins 

after treatment with pea lectin. The expression levels were increased remarkably, which 

further confirmed the involvement of caspase-3 and -9 in apoptosis process in the colon 

cancer cells. PARP1, poly(ADP-ribose) polymerase, is 113 KDa nuclear protein that plays a 

key role in repairing single strand and double strand breaks of DNA [34]. Several papers 

demonstrated that PARP1 expression is significantly high in colon cancer and plays a role in 

colon cancer development [35,36]. In the present study expression level of PARP1 was 

decreased significantly both in the SW48 and SW480 cells lines after treated with pea lectin.  

p53 plays is important for the cell cycle control and induction of apoptosis. It has been 

reported that due to mutant p53 gene, abnormal cell proliferation occurs which is in turns, 

causes cancer. In normal cells, p53 level is low but during DNA damage the expression of 

p53 may increased that may cause cell growth arrest that stop the progression of cell cycle 

and finally cause apoptosis. Here p53 level was increased for both cell lines after treatment 
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with pea lectin. Although p53 is mutated but it may contain DNA binding capability, as a 

result p21 expression was increased significantly in both cell lines. p21 is a potent cyclin-

dependent kinase inhibitor whose role is a regulator of cell cycle progression.  The p21 

protein binds directly to cyclin-dependent kinases and inhibits their kinase activity thereby 

causing cell cycle arrest [37]. In the present study percentage of G0/G1phase was increased 

remarkable in SW480 while percent of G2/M cell population increased for SW48 cell line. 

These results indicate that Pea lectin inhibitsSW480 and SW48 cells growth by arresting 

them at different phases of the cell cycle. 

In conclusion, Pea lectin inhibited SW48 and SW480 colorectal cancer cells growth and 

proliferation. Treatment of Pea lectin mediate alteration of cellular morphology, activates 

p53, p21, caspase-3 and -9 expressions and suppress PARP1 expression, thereby causes G2/M 

and G0/G1 cell cycle arrest and induce apoptosis of cells by activating mitochondrial intrinsic 

pathway. 
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Figure legends 

Fig.1. Effect of pea lectin on cell proliferation of SW480 and SW48 human colon cancer 

cells. Treatment of SW-480 (A) and SW-48 (B) cells with Pea lectin induce significant 

reduction of proliferation in comparison to control cells on different days of initial treatment. 

(B) & (D) presented the percentages of growth inhibition of SW480 and SW48 cells, 

respectively, followed by Pea lectin treatment.  Results are shown as mean ±SD.  Level of 

significance *p<0.05, **p<0.01 and ***p<0.001 when compared with that of control cells. 

 

Fig.2. Effect of pea lectin on the colony formation of colon cancer cells.  A) Treatment of Pea 

lectin (1.0 mg/mL) decreased the colony formation capacity of SW480 and SW48 cells.  B) 

Bar graphs presented the number of colonies generated from lectin treated (1.0 mg/mL) and 

control cells. C) Surviving fraction of cells obtained from lectin treated and control cells.  

Results are shown as mean ±SD.  Level of significance **p<0.01 and ***p<0.001 when 

compared with that of control cells. 

 

Fig.3. Induction of apoptosis in colon cancer cell lines. (A) annexin V and propidium-iodide 

positive cells after treatment with pea lectin (1.0 mg/mL) and control cells. (B) Percent of 

apoptotic cells increased after treatment with pea lectin. (C) & (D) representing cell 

morphological changes of SW480 and SW48 cells after treatment with Pea lectin and staining 

with Hoechest 33342 fluorescence dye respectively. 

 

Fig.4. Effects of Caspase-3, -8 and -9 inhibitors on the cytotoxic activities of pea lectin (1.0 

mg/mL) on the SW480 (A) and SW48 (B) cell lines. 
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Fig.5. Effects of Pea lectin on cell cycle distribution in SW480 and SW48 cells. The effects 

of pea lectin (1.0 mg/mL) on the cell cycle of SW480 and SW48 cellswere evaluated by flow 

cytometry.(A) Representing histogram of control SW480 and SW48 cells and after treatment 

with pealectin. The percentages of each cell cycle were analyzed based on mean values 

obtained from three independent experiments,(B) is representing SW480 and (C) is 

representing SW48 cell lines.  

 

Fig.6. Expression of apoptotic related PARP1, p21, p53, caspase-3 and -9 proteinsexpression 

after treatment with pea lectin (1.0 mg/mL) and β-actin as internal control.  
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Highlight  

 

Pea lectin showed strong growth inhibition against SW48 & SW480 cell lines. 

The effect is due to the induction of apoptosis confirmed by caspase inhibitors. 

Expression levels of p53 and p21 protein were increased significantly.  

Expression levels of PARP1 protein decreased significantly.  

G2/M & G0/G1 cell cycle arrested for SW48 & SW480 cell lines, respectively. 
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