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Abstract: Problem statement: Cryptolepine, the antimalarial plant alkaloid is cytotoxic to 
mammalian cells, but there is rather little understanding of the possible mechanisms involved in the 
cell-kill action of cryptolepine. Approach: We examined mammalian cells exposed to cryptolepine 
(0.5-5.0 µM) for effects on the cell cycle and associated alterations in the levels of major regulatory 
proteins using immunoblotting and flow cytometry. Results: Cryptolepine (0.5-5.0 µM) caused a dose-
dependent increase in the sub-G1 from 3.03-31.64% in HepG2 and from 13.80-42.82%) in MCL-5, 
cell lines with wild p53. Additionally, G1 fractions increased to 69.17 and 37.49% in HepG2 and 
MCL-5 respectively. In both cell lines, the G1 increase was associated with temporal increases in 
MDM2 protein, p53 protein and p53’s target cyclin-dependent kinase inhibitor, p21. Consistent with 
the G1 arrest was also a decrease in cyclin D1, cyclin A and the hyperphosphorylated form of 
retinoblastoma protein, the key modulators of the G1 checkpoint in HepG2 cells. In cells with null-p53 
(SKOV3) however, a p53-independent G2 arrest was evident. Conclusion: The study showed that, 
though cryptolepine is cytotoxic irrespective of the p53 status of the cell line, its effect on the cell 
cycle appears to depend on the p53 status of the cell line. The potent cell-kill action of cryptolepine 
and its ability to evoke cell cycle arrest in susceptible cells favor its anticancer potential. 
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INTRODUCTION 

 
 Cryptolepine, the major alkaloidal component of 
the West African herbal Cryptolepis sanguinolenta[1,2], 
is a candidate antitumor agent[3,4]. Cryptolepine exhibits 
potent cytotoxic activity against a wide variety of 
mammalian cell lines in vitro[3-5] but the molecular 
mechanisms underpinning the toxicity is not fully 
understood. The DNA intercalating effects of the 
compound[6] and the generation of reactive oxygen 
species[7] may well contribute to the cytotoxic effects of 
cryptolepine. Recent studies also suggest that 
cryptolepine might induce apoptosis or necrosis 
depending on the cell type[8]. Cellular responses in the 
form of cell cycle arrest are a common mechanism of 
chemical-induced toxicity. Dassonneville and co-
researchers[5], reported a G2/M arrest with cryptolepine 
in P388 murine leukaemia cells but no detectable cell 
cycle changes were observed with HL-60 human cells. 
However, there is little understanding on the possible 

effect of cryptolepine on the cell cycle and its 
regulatory proteins. p53 is a key protein known to play 
a central role in response to cell toxicity, including 
mediating cell cycle arrest[9,10]. Our previous report[4] 
showed that cryptolepine induced a dose-dependent 
increase in the sub-G1 population of V79 cells (with a 
mutated non-functional p53)[11] without any obvious 
block in the G1, S or G2/M phases. Here, we have used 
HepG2, a human hepatoblastoma cell line with wild-
type p53; MCL-5 cells with wild-type p53[12] and 
SKOV3 cells with null-p53[13] with the objective of 
monitoring the effect of cryptolepine on the cell cycle 
and the changes associated with the expression of key 
proteins involved in cell cycle control.  
 

MATERIALS AND METHODS 
 
Chemicals and reagents: Cryptolepine (purity >99%) 
was a kind donation from Dr J Addae-Kyereme, 
formerly of the Department of Pharmaceutical 
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Chemistry, College of Heath Sciences, Kwame 
Nkrumah University of Science and Technology, 
Kumasi, Ghana. Propidium Iodide (PI), RNase, 
acrylamide/bis-acrylamide, Sodium Dodecyl Sulphate 
(SDS) solution, tween 20, ammonium persulphate, N, 
N, N', N'-Tetramethylethylenediamine (TEMED), tris 
base, glycerol, bromophenol blue and β-
mercaptoethanol were purchased from Sigma Chemical 
Co. (Poole, England). Glycine and methanol were 
obtained from BDH Lab Supplies (Poole, England). 
Primary antibodies were purchased from Santa Cruz 
Biotechnology (Santa Cruz, CA) and secondary 
antibodies were from Sigma Chemical Co. (Poole, 
England). Bicinchoninic Acid (BCA) protein reagent 
was purchased from Pierce (Rockford, IL). 
 
Cell lines and conditions: HepG2, a human hepatoma 
cell line was cultured in Minimum Essential Medium 
(MEM) supplemented with 10% foetal calf serum 
(FCS). SKOV3, a human ovary adenocarcinoma cell 
line was grown in McCoy’s 5a (Invitrogen, Paisley, 
Scotland, UK). MCL-5, a human lymphoblastoid cell 
line[14] was obtained from Gentest (Woburn, MA, 
USA). These were grown in Gentest RPMI 1640 media 
(without histidine and with 2 mM histidinol for plasmid 
selection), supplemented with 9% horse serum. 
Additionally, all media contained 2 mM L-glutamine 
and 100 units of penicillin/streptomycin. MCL-5 cells 
were grown to a density of 106

 cells mL−1 and sub-
cultured to 2.5×105 cells mL−1 every 48 h. Hygromycin 
B (100 µg mL−1) was added at each sub-culturing for 
plasmid maintenance. All cell lines were routinely 
maintained at 37°C in a humidified atmosphere of 5% 
CO2/95% air. 
 
Cell cycle analysis by flow cytometry: One million 
(1×106) exponentially growing cells were seeded in 5 mL 
pre-warmed media overnight in 25 cm2 flasks before 
treatment with vehicle (medium) or cryptolepine (0.5-
5.0 µM prepared in media). Immediately after the 
treatment period, cells were harvested by centrifugation 
(200×g), washed twice with PBS and then fixed in 1 mL 
of 70% ethanol at -20°C for 24 h. After removing the 
ethanol by centrifugation,  cells  were resuspended in 
1 mL of PBS solution containing 5 µg mL−1 Propidium 
Iodide (PI) and 100 µg mL−1 RNase and incubated in a 
water bath in the dark at 37°C for 30 min. Samples 
were then analyzed on a Becton Dickinson FACScan 
flow cytometer. PI was excited at 488 nM and 
fluorescence analyzed at 620 nM. Ten thousand 
(10,000) cells were analyzed per data point. 
 
Immunoblotting: Treated cells were harvested by 
centrifuging at 200 × g for 10 min. Cell pellets were 

lysed by rapid freeze/thaw and sonication for 30 sec 
with 500 µL of PBS containing a protease inhibitor 
cocktail (2 µg mL−1, Sigma Chemical Co. Ltd, Poole, 
England). Protein concentration of the samples was 
determined by the Bradford method using a BCA 
protein assay kit (Pierce, Rockford, IL) according to the 
manufacturer’s instructions. Cell lysates were diluted 
two fold with sample buffer (0.5 M Tris-HCl, 10% w/v 
SDS, 0.5% bromophenol blue and 50 µL β-
mercaptoethanol) and heated at 95°C for 5 min. 
Proteins were electrophoretically resolved at (200 V) in 
a running buffer (25 mM Tris, 192 mM glycine, 1% 
SDS, pH 8.3). Fractionated proteins were then 
transferred on to Hybond-C nitrocellulose membranes 
for 90 min at 450 mA in a transfer buffer (25 mM Tris, 
192 mM glycine, 20% v/v methanol, pH 8.3). Uniform 
protein transfer was checked by Ponceau red staining 
before blocking the membranes with 5% non-fat milk 
powder in PBST (25 mM phosphate buffered saline, 
containing 0.1% tween-20) for 1 h. Following three 
consecutive washings with PBST each of 10 min 
duration, the blots were incubated with the primary 
antibody in 5% non-fat milk overnight at 4°C. After 
washing the blot three times (15 min each with PBST), 
the blots were incubated with the appropriate dilutions 
of horseradish peroxidase-conjugated secondary 
antibody (HRP-conjugated secondary antibody). 
Proteins were then visualized using an Enhanced 
Chemiluminescence (ECL) detection kit (Pierce, IL) 
according to the manufacturer’s instructions. Equal 
protein loading for each lane was confirmed using an 
antibody to β-actin.  
  

RESULTS 
 
Effects of cryptolepine on the cell cycle of growing 
cells: We reported previously the high sensitivity of 
V79 cells (with a mutated non-functional p53)[11] to the 
toxicity of cryptolepine[4]. Because of the central role of 
p53 in cell cycle control[10], we investigated the effect 
of CLP on cell lines of different p53 status.  
 In SKOV3 ovarian adenocarcinoma cell line with 
null-p53, changes in the sub-G1 population remained 
largely unchanged even at the highest dose of 5.0 µM 
cryptolepine,  following treatment for 24 h (Fig. 1, 
Panel a). However, there was an increase in the G2/M 
population from the control value of 46.98-85.43% at a 
concentration of 5.0 µM cryptolepine (Fig. 1, Panel a), 
suggesting that cryptolepine inhibits cell division in this 
cell line. In HepG2 hepatoblastoma cell line with wild-
type p53, there were no major changes to the S and 
G2/M phases following treatment with increasing 
concentrations of cryptolepine (Fig. 1, Panel b).  



Am. J. Pharm. & Toxicol., 4 (4): 177-185, 2009 
 

179 

     

    

    

    

    
 (a) (b) (c) 
 

Fig. 1: The effect of cryptolepine on the cell cycle distribution of SKOV3 (Panel a), HepG2 (Panel b) 
and MCL-5 (Panel c) cells. Cells were treated at the indicated concentrations for 24 h, 
harvested immediately after the treatment period, fixed and analyzed with the FACScan flow 
cytometer. Ten thousand cells were analyzed per sample. Histograms are representatives of 
three experiments with similar results 

  
 However, a dose-dependent increase in the sub-
G1 fraction (representing the dead/dying cell 
population) compared to vehicle-treated control was 

observed (Fig. 1, Panel b). The percentage of dead cells 
increased from a vehicle-treated control value of 3.03-
31.64% at 5.0 µM of cryptolepine for 24 h. 
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Additionally, there was a substantial increase in the G1 
fraction which peaked at 69% in cells treated 1.0 µM 
(Fig. 1, Panel b). At higher doses, an increase in the 
sub-G1 population appeared to be the predominant 
effect consistent with the cytotoxic effects of the agent. 
Together, the effect of cryptolepine on HepG2 cells, a 
cell line with wild-type p53, could be generalized as an 
increase in the sub-G1 and G1 fractions. 
 To further examine the effect of cryptolepine on 
another cell with wild-type p53, MCL-5, a human 
lymphoblastoid cell line was used. Interestingly, this 
cell line showed a cell cycle profile similar to the 
HepG2 cells, causing a dose-dependent increase in the 
sub-G1 population (Fig. 1, Panel c). Increase in the G1 
population  was  also  evident  after 24 h exposure to 
0.5 µM cryptolepine (Fig. 1, Panel c). With increasing 
concentrations, the G1 population diminished in favor 
of increased sub-G1 population (Fig. 1, Panel c).  
 Effect of cryptolepine on p53: SKOV3, an ovarian 
adenocarcinoma cell line with null p53[13] was treated 
with cryptolepine (0.5-5.0 µM) and its p53 status 
confirmed by immunoblotting with a p53 antibody. p53 
was not detected in either vehicle or treated cells (data 
not shown), suggesting that the cryptolepine-induced 
G2 arrest observed in the cell cycle studies involved a 
p53-independent mechanism. Cryptolepine caused a 
dose-dependent increase in p53 protein levels (Fig. 2, 
Panel a) in HepG2 cells and MCL-5 cells (Fig. 2, 
Panel b). Time-course analysis of p53 using 2.5 µM 
CLP showed persistent increase at all time-points up to 
24 h. The increase in p53 was consistent with the G1 
arrest observed in the cell cycle studies in HepG2 cells 
(Fig. 1, Panel b) and MCL-5 cells (Fig. 1, Panel c).  
 
Effect of cryptolepine on p53 target gene products: 
The observation that cryptolepine induce G1 arrest 
accompanied by p53 up-regulation in p53-wild type 
cells prompted us to study the possible effect of 
cryptolepine on p53 target gene products as p53-
induced growth arrest is thought to be mediated by the 
p53-dependent transactivation of p21[15].  
 SKOV3 cells were treated with cryptolepine (0.5-
5.0 µM). In the vehicle–treated control and at all 
concentrations of cryptolepine, p21 was not detected in 
the SKOV3 cell line. These results confirm the null-p53 
status reported for this cell[13]. 
 In HepG2 cells, temporal changes in p21 protein 
expression were studied following treatment with 
cryptolepine for up to 24 h. Only a marginal increase in 
p21 over vehicle-treated controls was observed after 4 h, 
yet by 8 h, a massive increase over vehicle-treated 
control  was  observed  (Fig.  3,  Panel  a).  The  increase, 

 
(a) 

 

 
(b) 
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Fig. 2: Dose and time-dependent induction of p53 

protein by cryptolepine. (a) Panel a shows the 
effect of cryptolepine (0.5-5.0 µM) on p53 
expression in HepG2 and (b) Panel b in MCL-
5 cells after 24 h treatment. Panel c is the 
time-course for cryptolepine (2.5 µM) in 
HepG2 cells over a 24 h period. Total cellular 
proteins were resolved by SDS-PAGE, blotted 
on to nitrocellulose membrane and probed 
with a rabbit polyclonal antibody against p53. 
In (c) Panel c, (+) and (-) lanes represent 
lysates from cells treated with and without 
cryptolepine respectively. Representative blots 
from two experiments with similar results are 
shown 

 

 
(a) 

 

 
(b) 

 
Fig. 3: Induction of p21 protein expression by 

cryptolepine (2.5 µM) in HepG2 (Panel a) and 
MCL-5 (Panel b) cells over a 24 h period. Total 
cellular proteins were resolved by SDS-PAGE, 
blotted on to nitrocellulose membrane and 
probed with a rabbit polyclonal antibody 
against p21. (+) and (-) lanes represent lysates 
from cells treated with and without cryptolepine 
respectively. Representative results from two 
experiments are shown 
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Fig. 4: Induction of MDM2 protein expression changes 

by cryptolepine (2.5 µM) in HepG2 (Panel a) 
and MCL-5 (Panel b) cells over a 24 h period. 
Total cellular proteins were resolved by SDS-
PAGE, blotted on to nitrocellulose membrane 
and probed with a rabbit polyclonal antibody 
against MDM2. (+) and (-) lanes represent 
lysates from cells treated with and without 
ligands respectively. Representative results from 
two separate experiments with similar results 

 
which was time-dependent peaked at 12 h but remained 
elevated compared to the negative control at 24 h (Fig. 3, 
Panel a). The changes in p21 correlated well with the 
p53 expression in this cell line (Fig. 2). In the MCL-5 
cell line, cryptolepine-induced p53 and p21 expression 
patterns similar to those observed with the HepG2 cells. 
 MDM2 is another key target for p53 transcriptional 
up-regulation[16]. Time-dependent expression changes 
in this protein were therefore studied in the p53 wild-
type HepG2 and MCL-5 cells. In both cell lines, 
treatment with cryptolepine (2.5 µM) induced a time-
dependent increase in MDM2 expression (Fig. 4). 
Whilst this increase continued over the 24 h time period 
in the MCL5 cells, the effect peaked at 12 h in the 
HepG2 cells and had dramatically declined by 24 h.  
 To explore further the cell cycle effects of 
cryptolepine on wild-type p53 cells, the expression of 
pRB and key cyclins involved in cell cycle control were 
examined in HepG2 cells. Treatment with 2.5 µM 
cryptolepine resulted in a decrease in the pRB protein 
expression and pRB phosphorylation 
(hyperphosphorylated pRB) (ppRB) in a time-
dependent manner (Fig. 5, Panel a), strongly suggesting 
that pRB has a role in cryptolepine-induced G1 arrest in 
HepG2 cells. 
 The effect of cryptolepine on the expression 
changes of cyclin D1 was also studied. Cyclin D1 

expression was constant for the first 4 h for both 
vehicle- and cryptolepine-treated cells (Fig. 5, Panel 
b). Between 8 and 24 h however there was a massive 
up-regulation  in  vehicle-treated  controls   compared 
to  cryptolepine-treated  samples   (Fig.  5,    Panel    b). 

 
(a) 
 

 
(b) 
 

 
(c) 

 
Fig. 5: Effect of cryptolepine (2.5 µM) on pRB 

phosphorylation (Panel a) and cyclin D1 (Panel 
b)/cyclin A (Panel c) protein expression in 
HepG2 cells over 24 h. In Panel a, the upper 
band ppRB represents the hyperphosphorylated 
and the lower band pRB, the 
hypophosphorylated form of the retinoblastoma 
protein. Total cellular proteins were resolved by 
SDS-PAGE, blotted on to nitrocellulose 
membrane and probed with the corresponding 
antibodies. (+) and (-) lanes represent lysates 
from cells treated with and without cryptolepine 
respectively. Representative results from two 
separate experiments with similar results 

 
These observations correlated well with the cell cycle 
data where CLP caused G1 arrest between 8 and 24 h 
(Fig. 1, Panel b). The pattern of expression of cyclin A 
followed a similar pattern to cyclin D1 (Fig. 5, Panel c). 
It was virtually undetectable in cryptolepine-treated 
samples at 8 and 12 h compared to vehicle treated 
controls. The level at 24 h, which was comparable to 
control levels, was expected as G1 accumulation was 
not observed at this time point.  
 

DISCUSSION 
 
 The anti-malarial action of cryptolepine[17-19] and 
its cytotoxic activity[3-5] are well established. However, 
there is little understanding of the molecular events 
associated with the cytotoxicity, though this could be 
linked to the DNA intercalating effects of the 
compound[6] or the ability of cryptolepine to generate 
reactive oxygen species[7]. Because growth changes in 
the form of cycle arrest is a common mechanism of 
chemical-induced toxicity, we hypothesized that 
cryptolepine toxicity could be associated with cell cycle 
changes. 
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 Dassoneville et al.[5] showed a G2/M arrest with 
cryptolepine in P388 murine leukaemia cells but no 
detectable cell cycle changes were observed in HL-60 
human cells. They suggested that the HL-60 leukaemia 
cells were prone to enter apoptosis rather than cell cycle 
delay due to the lack of functional p53. This limited 
knowledge on the cellular effects of cryptolepine 
warranted further studies. We have therefore examined 
the effects of cryptolepine on the cell cycle using cell 
lines with different p53 status.  
 Studies on SKOV3 cells, a human ovarian 
adenocarcinoma p53-null cell line[13] in the present 
study showed a cryptolepine-induced G2/M arrest. 
Immunoblotting of treated cell lysates confirmed the 
lack of p53 expression and its target cdk inhibitor p21 
suggesting that the observed G2/block was independent 
of p53 and p21. Cryptolepine is reported to be a 
topoisomerase II (topo II) inhibitor[3,20]. Clifford et al.[21] 
reported the induction of G2 arrest by etoposide (a 
topoisomerase II inhibitor) in HT1080 cells expressing 
a dominant-negative form of p53 by etoposide. This 
suggests that the etoposide-induced G2 arrest was also 
independent of p53. This report together with our 
present observation of cryptolepine-induced G2 arrest 
in SKOV3 cells would suggest a causal relationship 
between the reported topo II inhibitory action of 
cryptolepine and the observed G2 arrest in SKOV3 
cells. Chromosomal segregation requires active topo II 
whose activity peaks at mitosis; as a result, topo II 
targeting agents are known to arrest the cell cycle at 
G2/M[22,23]. It is proposed here that the cryptolepine-
induced G2 arrest in SKOV3 cells may be due to its 
topo II inhibitory actions, independent of p53. 
 Considering the critical role of p53 as the 
“genomic guardian[24]”, we performed investigations in 
HepG2 and MCL-5, which are p53 wild-type cells. In 
response to genotoxic stress, mammalian cells activate 
the cell cycle checkpoints at the G1/S and G2/M 
transitions[25] and p53 is an important regulator of these 
checkpoint functions[26-28] by inducing a cell cycle 
arrest. This process extends the time available for DNA 
repair before the cell enters the critical S and M phases 
of the cell cycle. In the event of severe and irreparable 
damage, p53 launches the apoptotic pathway by directly 
activating death genes such as BAX or down-regulating 
transcription of survival genes such as BCL-2[29].  
 In the present study, cryptolepine caused a G1 
arrest in HepG2 and MCL-5 cells. Accompanying the 
G1 arrest was a massive up-regulation of p53 in both 
cell lines indicating that CLP-induced G1 arrest in 
these cell lines is p53-dependent. Furthermore, 
MDM2 levels increased in a similar pattern to the p53 
accumulation, consistent with the notion that the 

MDM2 gene is a direct target for positive 
transcriptional activation by p53[16,30].  
 In our experiments, p53 up-regulation was 
associated with increased expression of its target cdk 
inhibitor, p21, but a hypo-diploid peak (apoptotic cells) 
was also observed in the cell cycle studies. The ability 
of p53 to effect a G1 arrest, as observed in the current 
studies using HepG2 and MCL-5 cells, depends on the 
transcriptional regulation of its target genes particularly 
p21Waf1/Cip1, a cdk inhibitor capable of silencing the 
cdks that are essential for S phase entry[31]. p21 levels 
were elevated by cryptolepine treatment in HepG2 and 
MCL-5 cells. The increase however lagged that of p53 
indicating that as expected, the rise in p21 was 
dependent on p53. Together, these observations 
strongly suggest that the G1 arrest in these cell lines 
was p53- and p21-dependent.  
 The cyclins are key proteins that regulate the 
transition through the cell cycle[32]. Cyclin dependent 
kinases (cdks) are serine/threonine kinases that become 
activated when associated with the cyclins. Cell cycle 
progression is strictly controlled by cdk complexes 
consisting of catalytic subunits (cdks) and regulatory 
subunits (cyclins)[33]. For example, cyclin D increases 
in early to mid G1 phase and regulates Cdk4 and Cdk6. 
pRB is phosphorylated or dephosphorylated at different 
stages of the cell cycle[34]. Under normal conditions, 
pRB is maintained in an underphosphorylated active 
state through much of the G1 phase and becomes 
inactivated by further phosphorylation in the late G1 
phase, releasing sequestered E2F family transcription 
regulators, which enable cells to progress to the S 
phase[35,36]. Cyclin D1/Cdk4 activity is required for this 
phosphorylation and without phosphorylation, pRB 
maintains it’s binding to E2F and S phase progression 
is prevented, leading to G1 arrest. In addition, p53-
dependent induction of p21 leads to pRB 
dephosphorylation and consequent G1 arrest[37].  
 In the present study, CLP induced G1 arrest, up-
regulated p53 and p21 and promoted the 
dephosphorylation of hyperphosphorylated pRB. These 
findings are consistent with evidence showing that pRB 
is an important requirement in G1 arrest induced by a 
variety of DNA damaging agents[38]. Cyclin D/Cdk4 
facilitates the synthesis of cyclin E in late G1 phase, 
which in turn activates cdk2, cyclin A production and 
DNA synthesis. The decrease in the levels of cyclin D1 
and A by cryptolepine in our experiments is therefore 
consistent with the decrease in hyperphosphorylated 
pRB and the observed G1 arrest. Like other DNA 
damaging agents, this study has shown that in p53 wild-
type cells, CLP triggers a checkpoint action and delays 
cell cycle progression. The cryptolepine-induced cycle 
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delay would presumably allow sufficient time for DNA 
repair to ensure fidelity before entry into mitosis or 
induce cell death in susceptible cells.  
 The ability of CLP to cause G2 arrest in SKOV3, a 
p53-null cell line and the induction of G1 arrest in a 
wild-type p53 cell line (HepG2) is intriguing but not 
surprising. The G2 arrest in SKOV3 is likely to be due 
to the topo II inhibitory action of the agents. In the 
HepG2 cells, the p53-mediated G1 arrest probably 
overrides any topo II inhibition since G1 arrest would 
precede mitosis where topo II function is required. 
Furthermore, p53 is known to mediate the 
transcriptional repression of topo II[39]. It is expected 
therefore that in wild-type p53 cell lines, p53-dependent 
G1 arrest would predominate over topo II mediated G2 
arrest. Though it is not always possible to generalize or 
predict the effect of an agent on a particular cell line or 
groups of cell lines, this study shows that cryptolepine-
induced cell cycle perturbation depends on the p53 
status of the cell line. Irrespective of the p53 status, 
cryptolepine induces an increase in the sub-G1 
population, indicative of cell death. However, in p53 
wild-type cells (HepG2 and MCL-5), the accompanying 
cell death was lower than that reported for V79 cells 
(mutant p53)[4]. Since p53 is mutated in most tumors[40] 
it appears reasonable to suggest that cryptolepine may 
be selectively toxic to tumor cells. The advantage 
offered by such an anti-cancer agent is likely to be 
valuable. The potent cell-kill action of cryptolepine, its 
ability to suppress clonal expansion[4] and induction of 
cell cycle arrest as demonstrated in the present study 
favor its anti-cancer potential. 
 

CONCLUSION 
 
 Overall, the study shows that, though cryptolepine 
is cytotoxic irrespective of the p53 status of the cell 
line, its effect on the cell cycle appears to depend on the 
p53 status of the cell line. The potent cell-kill action of 
cryptolepine and its ability to evoke cell cycle arrest in 
susceptible cells favor its anticancer potential. 
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