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INTRODUCTION 

CRC (Colorectal cancer) is the third most fatal disease 
on a global scale, affecting an estimated population of 
1.2 million people (1). CRC is much less common 
When comparing Iran's senior population to that of 
Western nations, including the United States and 
European countries, However, the frequency of this 
occurrence is on the rise among the younger 
generation in Iran (2). According to the GLOBOCAN 
database, (2018), the CRC incidence in Iran will 
double until 2040 (3). 

The researchers are interested in the study of 
medicinal plants because they confirmed many 
applications in pharmacy and medicine (4). There are 
400 species in the Plantago genus, which is a member 
of the Plantaginaceae family. Meanwhile, some 

species are found as cosmopolitan weeds (5). 
However, they are known for a diverse range of 
applications in pharmaceutical and edible purposes, 
such as in salads, cooking, and animal feed (6). 
Chemical components obtained from the leaf, stem, 
and root of the Plantago genus have demonstrated 
therapeutic effects (7). 

P. lanceolata L., commonly referred to as narrow-
leaved plantain, is a widely recognized perennial 
species of the Plantago genus. Although it is 
occasionally classified as annual or biennial, it is 
generally characterized by a large number of shallow 
fibrous roots and a smaller number of deep roots. 
Additionally, this species is typically pollinated by the 
wind. Its prevalence is notable in green areas, 
meadows, pastures, and even roadside strips 
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throughout temperate regions. (8, 9). P. lanceolata has 
been reported to treat various diseases such as blood 
circulation, cancer, digestive organs, inflammation, 
wound healing, reproductive system, and respiratory 
disorders (8). As well, this plant can also be applicated 
for insecticide (10) and as metal removal from 
polluted areas (11). P. lanceolata extracts exhibited 
various properties such as antioxidant (12), anti-
inflammatory (13), antibacterial (14), viscoelastic and 
rheological (15). There are different chemical 
constituents in the leaf, flower, root, and seed of P. 
lanceolata such as polyphenols, flavonoids, 
polysaccharides, iridoid glycosides (7), tannins (16), 
cinnamic acids and lipids (17), coumarins (18). These 
constituents displayed therapeutic potential (7). 

In Iran, many seed plants have medicinal properties. 
These plants have the potential to be cultivated as 
vegetables, but the biological activities of their aerial 
and underground organs have not been sufficiently 
studied. Therefore, researchers are interested in the 
assay biological activity of their extracts. Plantago 
species are distributed as landraces accessions in 
different regions of Iran. To improve our 
understanding of the medicinal potential of Plantago 
sp., it is important to conduct comprehensive studies 
on the biocompatibility, cytotoxicity assay, and 
phytochemistry of P. lanceolata aerial organs extracts. 

MATERIAL AND METHODS

HERBAL MATERIALS

The University of Zanjan in Iran is where the aerial 
organs of the wild P. lanceolata were obtained. 
(36°41'15.5"N 48°24'02.2"E). The Department of 
Pharmacognosy at the School of Pharmacy in Zanjan, 
Iran identified the collection of plants and assigned it a 
voucher specimen number of 14253. The plant 
materials were air-dried in a shaded area and 
afterward, were separately pulverized into a fine 
powder. Twenty g of powder of P. lanceolata aerial 
organs were weighed for extraction by reflux using the 
addition of 200 mL of acetone for 3 h followed by 
ethanol or methanol for 8 h. After filtration, the 
extracts from the plant were concentrated using a 
rotating vacuum-based evaporator. After that, the 
extracts were left to completely dry for a week at room 
temp in a shaded area. (19,20). 

IN VITRO CYTOTOXICITY ASSAY

The Pasteur Institute of Iran in Tehran provided two 
cell lines for the study:  HCT-116 Human Colorectal 
Cancer cells and HEK-293 Kidney of a human embryo 
cells were utilized as a standard cell line, while HCT-
116 cells were utilized to represent a cancer cell line. 
The cells were cultivated using Dulbecco's Modified 

Eagle Medium (DMEM). A fetal bovine serum 
concentration of 10% and 1% penicillin-streptomycin 
were added as supplements. This culture was 
incubated at 37 °C in an atmosphere that was 
humidified with 5% CO2. To assess the potential 
Toxicity of acetonic and methanolic extracts of P. 
lanceolata, Assays such as MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide) were used to evaluate the cytotoxicity (21). 
96-well plates were seeded with 7 × 103 cells per well. 
The cells were allowed to connect overnight. To 
prepare a 10mg/mL stock, 10 milligrams of extracts 
were dissolved in about 900 μL of DMEM and 100 μL 
of DMSO. Next a 1mg/mL stock we prepared by 
diluted a 10mg/mL stock in DMEM. The considered 
concentrations (25 to 400 μg/mL) were created using 
the dilutions of 1mg/mL stock. Subsequently, the cells 
were subjected to treatment with the extracts, while 
DMSO was used as a negative control at identical 
concentrations employed for diluting the extracts. The 
cells were incubated for one-three days. 5 mg/mL 
MTT (20µL) was introduced into the wells and 
allowed to incubate for 4 h. DMSO was used to replace 
the content of each well. The absorbance was 
measured at 570 nm in wavelength while the 
background noise was assessed at 690 nm. The cell 
viability rate was examined using this formula:

(A) indicates absorbance abbreviation.

BIOCOMPATIBILITY ASSAY (HEMOLYSIS 
TOXICITY)

In the current study, the hemolysis assay was 
performed for the investigation of the biocompatibility 
of alcoholic extracts of P. lanceolata (19). 
Ethylenediaminetetraacetic acid-containing tubes 
were used to capture freshly provided human red 
blood cells (RBCs). Following a 5-minute 
centrifugation at 1663 × g, the samples were cleaned 
using an isotonic saline solution (pH 7.4, PBS). Re-
suspending erythrocytes tube in the same medium 
resulted in a 5% hematocrit, and then alcoholic 
extracts were added to diluted human RBC suspension 
(0.4 mL) at 25 to 400 μg/mL concentrations. After 
shaking the samples in suspension, they were all 
incubated for four hours at 37°C. For five minutes, the 
samples were centrifuged at 5400 × g in order to 
extract the non-lysed human red blood cells. The 
supernatant of the sample tube (100 μL) was 
transferred into a 96-well plate. The supernatant was 
then utilized to assess hemoglobin release at a 
wavelength of 545 nm. PBS and sodium dodecyl 
sulfate (0.1%) were the negative and positive controls 
to induce 0% and 100% hemolysis. Hemolysis (%) 
was measured using this formula:
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ASSESSMENT OF CYTOTOXIC ACTIVITY OF 
P.  LANCEOLATA USING A.  SALINA 
LETHALITY BIOASSAY

Cytotoxicity of ethanolic and methanolic extracts was 
examined on brine shrimp larvae (A. Salina Leach) 
(22). A. salina's eggs were provided from Urmia 
University in West Azerbaijan, Iran.The cysts were 
cultivated in a flask that contained distilled water with 
35 g/L of sodium chloride and incubated for 48 hours 
at 28 °C. The incubation condition was forcefully 
aerated and with continuous illumination to hatch the 
nauplii within 48 h. Next, 200 microliters of  RPMI-
1640 and 20 μL of methanolic and ethanolic extracts 
(7.8125 μg/mL to 1000 μg/mL) were pipetted into 
each well after 10 nauplii were collected. Incubation of 
the plates lasted for 24 hours at 25 °C. One day later, a 
binocular microscope was used to examine the live 
nauplii in each well. In each well, ten nauplii and 
synthetic saltwater served as the negative control. The 
percentages of nauplii mortality in the test and control 
wells were used to determine the fatal concentration. 
Abbott's formula was used to calculate lethality:

 IN VIVO CYTOTOXICITY ASSAY 

Ten Swiss Albino mice weighing between 25 and 35 g 
were given by Zanjan University of Medical Sciences. 
The mice were of both sexes. For a week, the mice 
were kept in cages made of filtered polycarbonate and 
allowed to get acquainted to the circumstances of the 
lab. They received standard food and drink throughout 
this time, in accordance with the OECD's 
requirements. An acute oral toxicity test was 
conducted in order to determine the LD50 value and 
assess the P. lanceolata methanolic and ethanolic 
extracts' safety. (23). The mice (n = 5) were separated 
into groups at random and given oral dosages of P. 
lanceolata extracts. Utilizing a feeding tube, the 
animals were given oral gavage with P. lanceolata 
extracts at methanolic and ethanolic doses ranging 
from 250 to 2000 mg/kg. The mice were monitored for 
physical activity levels and any general behavioral 
alterations. After ensuring the survival of all mice for 
24 hours, two more mice were subjected to the 
maximum dose of 2000 mg/kg for treatment. It was 
concluded that the LD50 exceeded the chosen dose 
since both mice survived, and the experiment was 
terminated. At 24 and 168 hours, the weights of the 
treated animals as well as the control group were 
recorded. All of the mice were put to death at the 
conclusion of the trial.

PHYTOCHEMICAL ANALYSIS

The methanolic and acetonic extracts of P. lanceolata 
was examined using the Agilent Technologies 5975c 
gas chromatography-mass spectrometry (GC-MS) 

from United States. The capillary column of Agilent 
(30 m × 250 μm ×0.25 μm) of the GC-MS system was 
filled with 1 μL of extracts diluted at a rate of 5 mg/mL. 
At 1.0 ml/min, the flow rate of helium was maintained. 
Both the injector and interface temperatures were 
maintained at 350°C. The following circumstances 
applied to the temperature settings: beginning with a 
column temperature of 50 °C for two minutes, and 
rising for two minutes to 230 °C at a rate of 4 °C/min. 
The constituents were identified by cross-referencing 
mass spectrum fragmentation patterns with the 
NIST08.L mass spectrometry library. (24)

STATISTICAL ANALYSIS

The data is displayed as the average of three repetitions 
± standard deviation. One-way ANOVA and Duncan's 
multiple range test were used in SPSS version 21 to do 
a group-wise comparison with a p-value of less than 
0.05. The IC50 and LC50 values were estimated using 
ED50 plus v1.0 software.

RESULTS

C Y T O T O X I C I T Y  A C T I V I T Y  O F  P.  
LANCEOLATA EXTRACTS ON CELL LINES

The methanolic and acetonic extracts of P. lanceolata 
aerial organs were tested for cytotoxicity using human 
colorectal cancer cells. It was clear that the cells' 
effects were time- and dose-dependent. At 200 µg/mL 
for 24 and 72 hours, the methanolic extract from P. 
lanceolata aerial organs showed more cytotoxicity 
against cancer cells than normal cells (p ˂  0.05, Figure 
1a-c). After 24-48 hours, 400 µg/mL of P. lanceolata's 
ethanolic extract had the most cytotoxic effects on 
cancer cells (p ˂ 0.05, Figure 1d-f). The alcoholic 
extracts exhibited lower cytotoxicity on cancerous and 
non-cancerous cells than acetonic extract. The 
cytotoxic activity of both alcoholic extracts of P. 
lanceolata aerial organs on normal cells at a 
concentration of 400µg/mL was calculated between 1-
44% after 24 to 72h. The acetonic extract showed more 
cytotoxic effects on HEK-293 and HCT-116 for 24 to 
72 h compared to alcoholic extracts (p ˂ 0.05, Figure 
1g-i). Nevertheless, P. lanceolata acetonic extract 
displayed the highest antiproliferative effects against 
HEK-293 at 72 h. Indeed, The acetonic extracts of P. 
lanceolata showed the lowest IC50 against HCTT-116 
and HEK-293 cells (185.04 and 123.98 μg/mL) (Table 
1). IC50s of both alcoholic extracts were almost 
similar.

HEMOLYSIS TOXICITY

Erythrocyte hemolysis was an index to predict the 
cytotoxicity of extracts. The alcoholic extracts 
exhibited no toxicity at the doses tested for 4 hours 
(Figure 2). 
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CYTOTOXIC ACTIVITY OF P. LANCEOLATA 
AGAINST A. SALINA

Both methanolic and ethanolic extracts of P. lanceolata 
were not determined as toxic agents against A. salina  
(LC50 > 1000 µg/mL). At 7.8125-500µg/mL 
concentrations of alcoholic extracts, all of the larves 
were alive, and at the highest dose, the percentage of 
lethality was between 1 and 2 % (LC50:27.25mg/mL 
for methanolic extract and 14.42 mg/mL for ethanolic 
extract) (Figure 3).

ORAL ACUTE TOXICITY ASSAY 

The body weight serves as an effective indicator for 
studying the toxic effects of extracts. After 24 and 196 
hours, the animal’s weights fluctuated normally. Oral 
administration of methanolic and ethanolic P. lanceolata 
extracts did not result in fatality one week after therapy. 

The Hodge and Sterner toxicity scale has been used to 
establish that P. lanceolata preparations are non-toxic 
(Table 2). 

PHYTOCHEMICAL SCREENING 

GC-MS analysis was aimed at determining the 
phytochemical constituents. The chemical 
compositions of aerial alcoholic extracts of P. 
lanceolata were appraised according to the NIST08.L 
library. n-hexadecanoic acid (15.00%); octadecanoic 
acid (9.80%); cis-vaccenic acid (5.66%) and 2,3-

dihydroxysuccinic acid (5.66%) were the components 
that stood out the most in P. lanceolata's methanolic 
extract. acids octadecanoic and n-hexadecanoic and 
cis-vaccenic acid are fatty acids, and 2,3-
dihydroxysuccinic acid is a dihydroxy derivative of 
succinic acid, its properties are listed in Table 3. 
Palmitic acid (1.53%) fatty acid, oleic Acid (1.34%) 
ester and linoleic acid (1.15%) were also the main 
components in P. lanceolata acetonic extract (Table 4). 
The present study determined that n-hexadecanoic 
ac id ,  9 ,12 -oc tadecad ieno ic  ac id  (Z ,Z) - ,  
tetradecamethylcycloheptasiloxane, hexadecanoic 
acid, methyl ester, and cyclohexasiloxane, 
dodecamethyl, were among the common ingredients 
found in the acetonic and methanolic extracts of P. 
lanceolata aerial organs. However, siloxanes may 
result from contamination in the GC column rather 
than in the extract itself. The origin of phthalates in P. 
lanceolata is unclear. It's important to note that 
siloxanes, phthalates, and halogenated compounds are 
unlikely to be natural products

The components in various extracts of P. lanceolata 
aerial organs have been found to possess a wide range 
of medicinal properties, such as antimalarial, 
antifungal, antioxidant, antitumor, anticancer, 
antimicrobial, hepatoprotective, antiplatelet, anti-
inflammatory, anti-coronary, and more. These 
properties have been listed in Tables 3 and 4.

IC  values are the mean of three replications ± standard deviation at 24, 48, and 72 h.      50

Table 1. IC  values of various extracts of Plantago lanceolata aerial organs against 50

HCT-116, and HEK-293 cell lines 

Table 2. Weight Change and Mortality Rates of Animals Submitted to Various Doses of Methanolic and 
Ethanolic Extract of Plantago Lanceolata Aerial Organs.
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Cont. Table 3. Compositions detected in the methanol extract of Plantago lanceolata aerial
organ by GC-MS analysis
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Table 3. Compositions detected in the methanol extract of Plantago lanceolata aerial
organ by GC-MS analysis

Cont. Table 4. Compositions detected in the acetonic extract of Plantago lanceolata 
Aerial organ by GC-MS analysis
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Cont. Table 4. Compositions detected in the acetonic extract of Plantago lanceolata 
Aerial organ by GC-MS analysis
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Table 4. Compositions detected in the acetonic extract of Plantago lanceolata 
Aerial organ by GC-MS analysis

Fig. 1. Cytotoxicity assay of P. lanceolata extracts by MTT method against the colorectal carcinoma cell lines 
(HCT-116) and embryonic kidney normal cell line (HEK-293) at 24, 48, and 72 h, respectively. The methanolic 
extract (a, b, and c), ethanolic extract (d, e, and f), and acetonic extract (g, h, and i). Values represent the mean 

of three replications ± standard deviation. Duncan test was used for mean comparison (p<0.05). Different 
letters above the column indicate significant differences among different concentrations)

Fig. 2. Hemolysis assay to verify the 
biocompatibility of methanolic and ethanolic 

+extracts of P. lanceolata aerial. Positive control (C ) 
-and negative control (C )

Figure 3. Cytotoxic Activity of P. lanceolata Aerial 
extracts on A. Salina
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DISCUSSION

Our investigation began the synthesis of alcoholic and 
acetonic extracts of P. lanceolata aerial organs, 
guaranteeing the extraction of the bioactive metabolites. 
The current study was executed to evaluate the 
cytotoxic effects of P. lanceolata extracts using MTT 
procedure. The present study’s finding confirmed that 
acetonic aerial extract of P. lanceolata exhibited a good 
antiproliferative report in the range of 10% to 67% 
against colon cancer cell line (HCT-116) at 25 to 
400µg/mL. However, P. lanceolata acetonic extract was 
also cytotoxic against HEK-293 Human Embryonic 
Kidney cells (23% to 76%) which limited its medicinal 
use due to its high toxicity on normal cells. The roots of 
P. major and P. lanceolata were acetonic extracted, and 
the IC50 values for each have been calculated.

The study found that P. lanceolata acetonic root extract 
had a higher IC50 (119.68 μg/mL) against HCT-116 
than P. major root acetonic extract (82μg/mL) (19, 25). 
Regarding HCT-116, the IC50 values of P. major's 
methanolic, ethanolic, and acetonic aerial extracts were 
655.09μg/mL, 475.20μg/mL, and 221.64μg/mL, 
respectively (19). Nevertheless, compared to P. major 
extracts, the IC50s for the methanolic, ethanolic, and 
acetonic extracts of P. lanceolata aerial organs were 
lower. Additionally, it was observed that the essential oil 
extracted from P. major had a more pronounced 
cytotoxic effect on HCT-116 cells (IC50=158.33µg/mL) 
than P. lanceolata essential oil (IC50=102.66 µg/mL) 
(26). A separate research assessed the cytotoxic potential 
of P. lanceolata root extracts in butanol, ethyl acetate, 
and dichloromethane at varying doses. The IC50 values 
of P. lanceolata root extracts in dichloromethane and 
ethyl acetate (167.458 μg/mL and 168.553 μg/mL) 
against HCT-116 were found to be lower than those of 
butanol extract (205.004 μg/mL) (27). Similar studies 
were reported by other researchers also corroborating 
our findings. It has been demonstrated that the 
methanolic extract of P. major has antiproliferative 
properties against the HCT-15 colon cancer cell line 
(28). A different research examined the cytotoxic effects 
of P. lanceolata extracts on a range of cell lines, 
including as the National Cancer Institute's Human 
kidney adenocarcinoma TK-10, human melanoma cells 
UACC-62, and breast cancer MCF-7 cells. Additionally, 
HT-29 colon adenocarcinoma, MCF-7 breast 
adenocarcinoma, HeLa cervix epitheloid carcinoma, 
and human fetal lung (MRC-5) malignancies were 
reported to be sensitive to P. lanceolata aerial extracts. 
The researchers found that several bioactive 
compounds, including luteolin-7-O-glucoside, 
apigenin, gallic acid, and vanillic, had strong cytotoxic 
effects (13). Furthermore, gallic acid and apigenin were 
found to be present in a large number of P. major and P. 

lanceolata organs (29, 30, 31, 32). After that, another 
researcher reported that MCF-7 cell proliferation was 
reduced by treating P. lanceolata leaf aqueous extract 
(33). On the other hand, P. lanceolata leaf extract 
showed a significantly reduced proliferation of CAL-51 
triple-negative breast cancer cells, but minor cytotoxic 
activity was observed against AMJ-13, MCF-7, and 
MDAMB breast cancer cell lines (34). In 2018, it was 
demonstrated that P. lanceolata extracts might activate 
the prostate cancer cell lines Du-145 and PC-3 (35). P. 
major and P. lanceolata root methanolic extracts had 
IC50 values of 470μg/mL and 282.94μg/mL against 
HCT-116 at 72 hours in our earlier research. However, 
the extracts' IC50 values against HEK-293 were 
determined to be 1563μg/mL and 962.38 μg/mL, 
respectively (19, 25). 

The alcoholic extracts exhibited biocompatibility 
effects using a hemolysis assay. Prior to this, the 
biocompatibility of alcoholic extracts from P. major and 
P. lanceolata root's aerial and root organs was also 
investigated. At 400 μg/mL concentration, the level of 
hemolysis in P. lanceolata and P. major extracts was less 
than 1%. (19, 25). This is similar to alcoholic extracts 
derived from P. lanceolata aerial organs. 

If an extract's LC50 value is more than 1000 µg/mL, it 
is generally regarded as non-toxic (36). In our earlier 
research, we found that treating the P. lanceolata root 
methanolic extract at 1000 μg/mL resulted in a 
mortality (%) of less than 3% for all nauplii, with an 
LC50:27.25 mg/mL (25). The assessment of the overall 
toxicity of P. major and P. lanceolata essential oils 
revealed no harmful effects (LC50: 1783.7 µg/mL and 
2242.57 µg/mL)(26). Testing against A. Salina 
indicated that the ethanolic extracts from P. major's 
aerial and root organs were non-toxic. (19). However, 
The toxicity of P. major methanolic extract was also 
evaluated against A. uramiana and it exhibited an LC50 
value of 303.7 μg/mL (37). Plantago squarrosa Murray 
extracts showed non-toxic on the Artemia franciscana 
as LC50 values of the extracts exceeded 1000 μg/mL 
(38). Caro et al. (2018) observed that aqueous crude 
extract derived from the leaves of P. major causes no 
mortality or macroscopic signs of toxicity at 1000 
mg/Kg (34). Similarly, the alcoholic extracts of aerial 
and root organs of P. major did not induce acute toxicity 
at a dose of 2000 mg/kg (19). Additionally,  the aqueous 
and alcoholic extracts of P. lanceolata leaf and root 
caused no toxicity at 2000 mg/kg (25, 40). During this 
study, the animals did not exhibit any significant weight 
changes, indicating their normal behavior. As a result, 
changes in body weight serve as a crucial index for 
detecting the toxicity of a formulation.

By conducting a comparison of previous studies 
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focused on P. lanceolata root (25), It was discovered 
that there were common components (%) in both 
methanolic extracts of the plant's aerial and root organs. 
These components include n-Hexadecanoic acid (15% 
and 10.68%); Octadecanoic acid (9.8% and 4.90%); 
9,12-Octadecadienoic acid (Z,Z)- (0.95% and 3.04%); 
and 1-Dotriacontanol (0.19% and 1.12%). 
Dihydroxymaleic acid (0.40% and 1.29%); 
Cyclohexasiloxane, dodecamethyl- (0.23% and 
0.82%); Cyclotetrasiloxane, octamethyl- (0.54% and 
0.81%); and (trans)-2-Azidocyclopentan-1-ol (0.08% 
and 0.46%) were also found in result of GC-MS of both 
methanolic extracts of the plant's aerial and root organs. 
However, these components are not from the plant's 
original. The main ingredients in the P. lanceolata root 
acetonic extract were 1,2-Benzenedicarboxylic acid, 
mono(2-ethylhexyl) ester (72.60%) and bis(2-
ethylhexyl) phthalate (21.04%) (20). These ingredients 
were found in the acetonic extract of P. lanceolata's 
aerial organ at 1.09% and 92.60%, respectively. In the 
P. lanceolata acetonic root extract, diisooctyl phthalate 
(3.90%) was also found. In the present investigation, 
the acetonic extract of P. lanceolata aerial organs also 
included diisobutyl phthalate (0.18%). P. major's leaf 
and root organs had varying percentages of dioctyl 
phthalate, ranging from around 3.26 to 80.55% and 
2.52 to 19.69%, respectively (41). As a means of 
eliminating environmental contaminants, the 
researchers came to the conclusion that the potential to 
accumulate diethyl and octyl phthalate may be highly 
present in the leaves and roots of P. major. This issue 
can also be confirmed in the case of the production of 
phthalate in acetonic extracts of P. lanceolata. 
Consequently, plants can produce dioctyl phthalate and 
diethyl phthalate, which can serve as plant phytotoxins. 
Cycloheptasiloxane, tetradecamethyl- (0.26% and 
0.10), and Cyclohexasiloxane, dodecamethyl- (0.22% 
and 2.11) were also found in both acetonic extracts of 
aerial and root organs of P. lanceolata. Siloxanes may 
be present due to contamination, column bleed, or other 
factors, and are not from the extract itself but come 
from the GC column. It is important to note that 
siloxanes, phthalates, and halogenated compounds are 
unlikely to occur naturally (42). The primary 
constituents of P. lanceolata leaf essential oil were 
discovered to be fatty acids, including linoleic, 
linolenic, myristic, and palmitic acids, according to the 
examination of the oil (43). In the current investigation, 
P. lanceolata methanolic and acetonic extracts showed 
varying amounts of linoleic acid (0.31% and 1.15%) 
and palmitic acid (15.00% and 1.53%), respectively. 
The methanolic extract of P. lanceolata aerial organs 
also contained myristic acid. These elements were also 
observed in P. lanceolata methanolic root extracts. (25). 

The anti-cancer properties may be attributed to the 
presence of (44, 45), n-hexadecanoic acid, 9, 12-
octadecadienoic acid (Z, Z)- (linoleic acid) (46); 
Hexadecanoic acid, methyl ester (47); Benzofuran 
(48); 9,12,15-Octadecatrienoic acid, methyl ester, 
(Z,Z,Z)-(Methyl linolenate) (49).

CONCLUSION

The methanolic and ethanolic extracts did not induce 
hemolysis and were more cytotoxic against HCT-116 
compared to HEK293. From a pharmaceutical point of 
view, if toxic drugs show selective toxicity on cancer 
cells and are non-toxic on normal cells, it is considered 
advantageous (therapeutic index). Therefore, 
alcoholic extracts can be a better option in suppressing 
the growth of colorectal cancer cells in vitro compared 
to acetonic extracts as acetonic extracts demonstrated 
notable cytotoxic effects in both normal and cancer 
cells. However, determining the bioactivity of extracts 
requires investigating their chemical composition to 
ascertain whether it is influenced by a single 
metabolite or a combination of multiple metabolites.
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