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Abstract

Background: Calotropis procera leaf is one of the plants commonly utilized in phytomedicine in Nigeria. The
present investigation explored the use of the extracts on cell viability and apoptosis respectively. In this study, the
expression of the Cluster of differentiation 146 (CD146) in the blood of lung cancer patients on regulatory T cells
(Tregs) was determined. The antioxidant and anti-proliferative effects of methanol extracts of Caloropis procera leaf
on lung cancer cell H1299 were investigated.

Methods: From the flow cytometry, the expression of the CD146+ in the T cells were evaluated using the healthy
patient, adenocarcinoma, squamous, and small cell lung cancer respectively. The apoptosis of granulocytes,
monocytes, lymphocytes, CD4+, and Treg were determined by 7-amino-actinomycin D/Annexin V-Allophycocyanin
(APC) staining during the resting stage and after 24 h respectively. Immunofluorescence was conducted. Cell
viability assay, hydroxyl (OH), hydrogen peroxide (H2O2) and nitric oxide (NO) scavenging radicals were conducted.
Reducing power and flavonoid content of Calotropis procera were investigated. The effect of the Calotropis procera
at different concentrations at 24hrs was determined.

Results: From the flow cytometry, the expression of the CD146+ on the T cells includes 4.60 % in healthy patients,
10.10, 12.20, 9.80 % in adenocarcinoma, squamous and small cell lung cancer. The apoptosis of granulocytes,
monocytes, lymphocytes, CD4+ and Treg were determined by 7-amino-actinomycin D/Annexin V-APC staining
during the resting stage and after 24 h which indicate that apoptosis also occurred on Treg. Immunofluorescence
shows the presence of CD146 in lung cancer patient’s tissues. The methanol extracts of Calotropis procera leaf have
antioxidant and anti-proliferative effects. Methanol extract of Calotropis procera leaf reduced CD146 expression on
blood cells at 24 h.
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Conclusion: Increased CD146 expression in the Treg of lung cancer patients indicates that it may be a possible
target for the treatment of lung cancer by utilizing potent immunotherapy or natural products such as methanol
extract of Calotropis procera leaf which may ameliorate the expression of CD146. Calotropis procera has antioxidant,
inhibitory capacity on H1299 lung cancer cells, and the ability to scavenge OH, H2O2, and NO radicals. Hence, this
investigation strengthens the phyto-medicinal properties of Calotropis procera.
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Introduction
Lung cancer is a fatal and deadly disease with poor prog-
nosis [1]. It has a variation of histological subtypes, and
is the most disastrous cancer globally. The major causes
of lung cancer are still debatable. Particulate matter in
air pollution with diameter less than 10 μm (PM10) and
2.5 μm (PM2.5) [2], smoking, genetic factors, infections,
occupational exposure are some of the possible factors
causing lung cancer. The incidence of lung cancer is in-
creasing worldwide striking an excessive danger to hu-
man well-being [3]. It is projected that 2.09 million
different circumstances of lung cancer happened world-
wide in 2018, position first amid all cancer forms [4]. In
some industrialized nations, such as Austria and
Germany, lung cancer is one of the most common can-
cers [5]. In the United States lung cancer prevalence has
reduced, mostly in current years, comparatively due to
the outcome of active tobacco control and health tutel-
age and promotion agencies. Remarkably, lung cancer
occurrence is comparatively little in both male and fe-
male in Africa, which may be correlated to low life ex-
pectancy [6]. Lung cancer is more widespread in men,
both in global and in most countries. Lung cancer is
presently the prominent reason of cancer mortality ap-
proximately 20 % of all cancer mortality. Lung cancer
death in China is moderately high compared to most
countries. It is predictable that lung cancer death in
China may rise by about 40 % between 2015 and 2030
[7]. Therefore, it is important to unravel a novel bio-
marker and therapeutic target to ameliorate prevalence
and death.
Immunotherapy specifically may be a possible strategy

promising to reduce the occurrences and mortality of
lung cancer [8]. However, the realization of such therapy
has been inadequate up to these days, perhaps because
of features of the tumor. Antitumor response of most
patients is not adequate. Regulatory T cells (Tregs) have
engrossed considerable attention, because of their im-
portant functions of immunosuppression of self-antigen
response [9, 10]. T cells (Tregs) denote about 4–5 % of
the CD4+ T cells. They are important for the avoidance
of autoimmunity and preform developing roles in cancer
immunology [11, 12]. Different investigations have been
conducted, which revealed an increased in the Treg in

the cancer patients [13–15]. This may promote tumor
progression, metastasis and poor prognosis [13].
CD146 is a multipurpose molecule that is associated

to numerous molecular, biochemical, and pathophysio-
logical processes relating to therapeutic, immune system,
stem cell differentiation, signal transduction [16, 17] and
angiogenesis [18, 19]. Currently, different researchers
discovered that CD146 overexpression meaningfully cor-
relate with the metastasis, progression and formation of
new blood vessels of some malignant tumors which was
studied in prostate cancer, melanoma, ovarian carcinoma
esophageal cancer, gallbladder adenocarcinoma, and
lung cancer [20–26].
Calotropis procera is a very unique plant which is

commonly found in Africa, Asia and Middle East. It had
been widely used in alternative medicine to ameliorate
and treat different diseases because of its pharmacologic-
ally active compounds revealed in the plant’s parts,
leaves, flowers, roots, and its milky latex [27, 28]. C. pro-
cera had been explored to comprise of some vital
compounds which includes anthocyanins, trierpenoids,
norditerpenic esters, organic acid, cysteine protease pro-
cerain, phenol, alkaloids, flavonoids, cardenolides [29,
30]. The phytocompounds are known to be important in
eradicating and ameliorating various diseases [31]. C.
procera has different parts which are known for medi-
cinal benefits to mankind. It is useful as analgestic,
antispasmodic, anti-inflammatory, antimalarial, and he-
patoprotective [29, 32–34]. Hence, this investigation un-
ravels the possible antioxidant, anti-proliferative and
immunotherapeutic effects of methanol extract of C.
procera leaf by reduction of the expression of CD146 on
the Treg.

Materials and methods
Materials
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT), dimethyl sulfoxide (DMSO), propidium
iodide (PI) Rnase, The Annexin V-FITC apoptosis detec-
tion kit and Cell cycle kit were purchased from KeyGEN
Biology Co. Ltd (Nanjing, China). CD146 monoclonal
antibody was purchased from thermofisher scientific
(USA).
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Cell culture
The human HCC cell lines H1299 was obtained from
the China Center for Type Culture Collection (CTCCC,
Wuhan, China). The cells were maintained in DMEM
medium supplemented with 10 % fetal bovine serum and
1 % ampicillin and streptomycin incubated in a humified
atmosphere at 37oC under 5 % CO2.

Flow cytometry for detection of CD146
Blood samples were collected from patients which in-
clude healthy patients, adenocarcinoma, squamous lung
cancer and small cell lung cancer patients respectively
and the flow cytometry was used to detect the percent-
age of the CD146 expression on the Treg (CD4+,
CD25+, CD127 dim/-) respectively. Monocytes, lympho-
cytes and granulocytes percentage were also determined.

Determination of Apoptosis
Blood samples were also used to the detection of the
apoptosis of the lymphocytes, monocytes, granulocytes
during 0 and 24 h respectively using the Annexin- V and
7AAD. The Treg apoptosis was also conducted to verify
may be there was apoptosis in the Treg.

Immunofluorescence of normal and lung cancer patient’s
tissues
Paraffin-embedded lung tissue Secs. (5-µm thick) were
deparaffinized in xylene and rehydrated in a graded
ethanol series to PBS (pH 7.2). Antigen retrieval was
performed by pressure cooking of lung sections in citrate
buffer (pH 6.0) for 15 min. Immunofluorescence staining
of lung sections was performed using primary antibodies
E-caderin polyclonal antibody (20874-1-AP). After over-
night incubation, slides were washed and incubated with
the respective secondary antibodies, Alexa 488 (Dylight
488, Goat Anti Mouse IgG (H + L) E032210 EarthOX)
conjugated secondary antibodies for 1 h. All sections
were counterstained with nuclear 4′,6-diamidino-2-phe-
nylindole (DAPI) and mounted with fluorescent mount-
ing medium. Images were taken using a confocal laser
scanning microscope (Olympus FLUOVIEW FV 1000)
with an Olympus IX81 digital camera.

Preparation of methanol extract of Calotropis procera leaf
C. procera leaf was harvested from Ikare-Akoko, Ondo
State in Nigeria in the beginning of the rainy season. It
was authenticated at the Department of Botany; Univer-
sity of Ibadan and the voucher specimens were deposited
at the herbarium (UI00167). Clean tap water was used to
eliminate dirty materials and was air dried in the labora-
tory for several weeks. The dried materials were ground
into coarse powder. About 1 kg of each powdered plant
materials were soaked with 2.5 L of methanol for 96 h
with intermittent stirring for cold extraction. The

extracts were filtered via muslin cloth and evaporated to
dryness at 40 °C with rotary evaporator. The dried ex-
tracts were preserved in an air-tight container inside and
frigerated until use.

Determination of flavonoid content of Calotropis
procera leaf
The total flavonoid content was determined with a col-
orimetric method described by Jia et al. [35] with some
modifications. Briefly, between 10 and 1000 µg of the ex-
tract in 1 mL of distilled water was added to 75 µL of
5 % NaNO2.After five minutes, 150 µL of 10 % followed
by 500µL of 1 M NaOH and 275 µL of distilled water.
The solution was properly mixed and the colour inten-
sity of the mixture read at 510 nm after 15 min while
catechin served as standard.

Methanol extract of Calotropis procera leaf reduced
CD146 expression on blood cells at 24 h
Methanol extract of C. procera leaf was prepared into
different concentrations 0 ug/ml, 0.5 ug/ml, 1.0 ug/ml
and 1.5 ug/ml respectively and used on the healthy pa-
tient blood samples for 24 h in CO2 5 % incubator.
RPMI 1650 media with 10 % FBS was used as the media
and for the dilution of the extract. The effects of the C.
procera on the Treg, CD146+, CD4+, monocytes, granu-
locytes and lymphocytes were determined respectively
(Fig. 1).

Determination of the reducing power
Reducing power was investigated utilizing the protocol
of according Oyaizu [36]. The concentration range was
1.0 mL of plant extract and catechin (10 − 1000 ug/mL).
It was mixed with phosphate buffer (pH 6.6) and potas-
sium ferricyanide. The mixture was incubated at 50 °C
for 20 min and trichloroacetic acid (10 %, 2.5 mL) was
added to the mixture. A portion of the resulting mixture
was mixed with ferric chloride [FeCl3] (0.1 %, 0.5 mL)
and the absorbance was measured at 700 nm in a spec-
trophotometer manufactured by Trulab India. Higher
absorbance of the reaction mixture indicated reductive
potential of the extract.

Determination of H2O2 scavenging radical
The capability of C. procera leaf extract to scavenge
hydrogen peroxide was determined according to the
methods of Nabavi et al. [37]. A solution of hydrogen
peroxide (40 mM) was prepared in phosphate buffer (pH
7.4). The concentration of hydrogen peroxide was deter-
mined by absorption at 230 nm using a spectrophotom-
eter. Extracts (0.1 − 1 mg/mL) in distilled water were
added to a hydrogen peroxide solution (0.6 mL, 40 mM).
The absorbance of hydrogen peroxide was determined
after 10 min against a blank solution containing
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phosphate buffer without hydrogen peroxide. The per-
centage of hydrogen peroxide scavenged by the extracts
and standard was calculated as follows:

%Scavenged H2O2½ � ¼ Ao - A1ð Þ=Ao½ � � 100

Where Ao is the absorbance of the control and A1 is
the absorbance in the presence of the extracts or
standard.

Nitric oxide radical scavenging assay
The scavenging effect of the extract on NO radical was
measured according to the method of Ebrahimzadeh
et al. [38]. Briefly, 1 mL of sodium nitroprusside (5 mM)
in phosphate buffered saline (PBS) was mixed with dif-
ferent concentrations of extracts and distilled water. The
concentration range was 1.0 mL of plant extract and cat-
echin (10 − 1000 ug/mL). This was incubated at room
temperature for 150 min after which 0.5 mL of Griess
reagent was added. The absorbance of the pink chromo-
phore formed was read at 546 nm in a double beam UV
visible spectrophotometer manufactured by Trulab
India. Catechin was used as positive control. The per-
centage inhibition was calculated as:

%Inhibition ¼ Ao - A1ð Þ=Ao½ � � 100

The hydroxyl scavenging radical
The hydroxyl scavenging activity of extracts was con-
ducted using the procedures of Halliwell [39]. The assay
was performed by addition of 0.1 mL of EDTA, 0.1 mL
of hydrogen peroxide (H2O2), 0.36 mL of deoxyribose,
1.0 mL of plant extract (10 − 1000 ug/mL), 0.33 mL of

phosphate buffer (50 mM, pH 7.4) and 0.1 mL of ascor-
bic acid in sequence. The mixture was then incubated at
37 °C for 1 h. About 1.0 mL of 10 % TCA and 1.0 mL of
0.5 % TBA were added to develop the pink chromogen
which was measured at 532 nm in a double beam UV
visible spectrophotometer(Trulab India) [40].

Cell viability assay
The effects of CP on cell viability were assessed by using
MTT assay. Concisely, a number of 2–5 × 10− 3 cells of
H1299 per well in 100 mL were seeded in 96-well plates
24 h before the experiment and then 100 mL of medium
with various concentrations of extract (0, 5, 10, 20, 40,
80 ug/ml) added and incubated for 48 h. Then 20 mL of
MTT (5 mg/mL) was added to each well and incubated
for an additional 2–4 h. The medium was removed and
150 mL DMSO was added to dissolve the formazan crys-
tal. The absorbance of each well was measured using a
Spectra Max M5 microplate spectrophotometer (Mo-
lecular Devices) at 570 nm wavelength. Each assay was
repeated 3 times.

Cell viability %ð Þ ¼ OD sample=OD controlð Þ
� 100%

Apoptosis
The effect of apoptosis of CP was determined utilizing
the Annexin V-FITC apoptosis detection kit. Cells were
incubated with Annexin V-FITC and PI for 15 min in
the dark then the stained cells were detected by FCM
and the data were analyzed with FlowJo software.

Fig. 1 Methanol extract of Calotropis procera leaf reduced CD146 expression on blood cells at 24 h. CP was used on the blood cells and we
discovered that it reduced the expression of CD146, increased the expression of CD4+ and dose dependent. It shows that CP may be
an immunotherapy
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Statistical analysis
Experimental results were expressed as mean± standard devi-
ation (SD). All measurements were replicated three times.
The results were analyzed with Statistical Package for the So-
cial Sciences (SPSS) version 20 using one-way analysis of vari-
ance (ANOVA). The level of significance used was p < 0.05.

Results
CD146 in healthy and lung cancer patients’ blood
The expression of CD 146 + was significantly higher in
patients than in controls (P < 0.05). The flow cytometry
was used for the investigations which showed that the
expression of the CD 146 + in the T cells includes 4.60 %
in healthy patients, 10.10 %, 12.20 %, 9.80 % in adenocar-
cinoma, squamous and small cell lung cancer respect-
ively (Fig. 2; Table 1).

Immunofluorescence of normal and lung cancer patient’s
tissues
Immunofluorescence of normal and lung cancer pa-
tient’s tissues indicate the presence of CD146 in the lung
cancer patient’s tissues (Fig. 3).

Flavonoid content of Calotropis procera leaf
The flavonoid content in the C. procera leaf was deter-
mined using colorimetric technique. It was found that at
1000 ug/ml of CP, it has some flavonoid compared to
catechin (standard) Fig. 4.

Apoptosis was conducted to verify the cell death
Apoptosis was conducted in the different blood
cells. The cells include lymphocytes, monocytes,
granulocytes, CD4 + and Treg. It was observed at
the resting stage Fig. 5a and after 24 h Fig. 5b. It
was verified that apoptosis also occurs in the Treg
cells.

Reducing power
Figure 6 shows the dose-response curves for the redu-
cing powers of the extract. It was found that the redu-
cing powers of the extract increased with the increase of
its concentration. The extract showed very high activity.
The reducing power of extract was comparable with cat-
echin at 1000 ug/ml.

Table 1 Expression of CD146 on Treg in healthy and lung cancer patients showing number of patients

Healthy Patients Adenocarcinoma Squamous SCLC

Expression of CD146 in Treg (%) 4.60 10.10 12.20 7

No of Patients 11 9 5 7

Fig. 2 CD146 expression on T cells in lung cancer patients. From the flow cytometry, the expression of the CD 146+ in the T cells includes 4.60
% in healthy patients, 10.10 %, 12.20 %, 9.80 % in adenocarcinoma, squamous and small cell lung cancer respectively
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NO Scavenging Radicals of Calotropis procera leaf
The NO scavenging activities of CP are shown in
Table 2. It elicited dose-dependent and significant scav-
enging of NO in vitro. The NO scavenging effect of CP
was similar to that of catechin from 250 − 1000 µg/mL.

OH scavenging radicals of Calotropis procera leaf
Table 3 shows the OH scavenging activity of CP. At con-
centration of 100 ug/ml, 250 ug/ml, 500 µg/mL, 750 ug/
ml and 1000 ug/ml the scavenging activities of CP was
68 %, 70 %, 75 %, 77 and 80 % respectively. While that of
the standard (catechin) was 61 %,70 %, 76 %, 81 %, 85 %
respectively. It indicates that CP had OH scavenging
radical activities similar to catechin.

H2O2Scavenging radical of methanol extract of Calotropis
procera leaf
Table 4 indicates that C. procera leaf scavenged H2O2 rad-
ical successfully. At concentration of 500 µg/mL, 750 ug/
ml and 1000 ug/ml the scavenging activities of CP was 77 ,
78 and 85% respectively. The scavenging activity for the
standard (catechin) was 75.7, 78.2 and 80.4 % respectively.
It indicates that CP effectively H2O2 scavenging radical ac-
tivities at 85 % which was higher than catechin.

Methanol extract of Calotropis proceraleaf reduced CD146
expression on blood cells at 24 h
The effects of the CP on the Treg, CD146+, CD4+, mono-
cytes, granulocytes and lymphocytes were determined

Fig. 4 Flavonoid content of Calotropis procera leaf. It revealed that at 1000 ug/ml, the flavonoid content was similar to the standard catechin.
Data are expressed as mean ± SD (n = 4)

Fig. 3 CD146 expression on T cells in lung cancer patients. From the flow cytometry, the expression of the CD 146+ in the T cells includes 4.60
% in healthy patients, 10.10 %, 12.20 %, 9.80 % in adenocarcinoma, squamous and small cell lung cancer respectively
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Fig. 5 a Apoptosis of lymphocyte, monocytes, granulocyte, CD4+ and Treg at 0h. A= CD45 APC-cy7-A Vs SSC-A, B=FSC-A Vs CD4 V450-A,
C= CD127 APC-A Vs CD25 PECy7-A, D= Apoptosis of Lymphocytes, E= Apoptosis of Monocytes, F= Apoptosis of Granulocytes, G=Apoptosis of
CD4+, H= Apoptosis of Treg. b Apoptosis of lymphocyte, monocytes, granulocyte, CD4+ and Treg at 24 hrs. A= CD45 APC-cy7-A Vs SSC-A,
B=FSC-A Vs CD4 V450-A, C= CD127 APC-A Vs CD25 PECy7-A, D= Apoptosis of Lymphocytes, E= Apoptosis of Monocytes, F= Apoptosis of
Granulocytes, G=Apoptosis of CD4+, H= Apoptosis of Treg
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respectively. The result shows that CP at 1.5 ug/ml CD146
reduced while CD4 + increased. Hence, CP may be a po-
tent immunotherapy.

MTT assay
MTT assay was conducted to unveil the ability of Calo-
tropis procera leaf extracts to inhibit the cell prolifera-
tion. Here, at 40 ug/ml CP inhibit the cell effectively and
the cell inhibition proliferation was dose dependent.
Figs. 7 and 8.

Discussion
CD146 is an important molecule which is a possible bio-
marker and therapeutic target. It can be found in differ-
ent types of cells which include lymphocytes, pericytes,
immune cells, alveolar sheet and endothelial cells etc.
This investigation indicates a possible means by which
CD146 may be a biomarker for the detection of lung

cancer in patients. Here, we use the flow cytometry to
determine the different percentage of CD146 in healthy,
adenocarcinoma, squamous and small cell lung cancer
patients. Increased in the proportion of CD146 in lung
cancer patients is in line with previous investigations
[41–43]. Apoptosis conducted in the study shows that it
does not only occur on the CD4 + cells but apoptosis
also occurs on the Treg. The immunofluorescence
shows that CD146 is presence in lung cancer patient’s
tissues.
Flavonoid was present in the C. procera leaf which

makes it a potential antioxidant. It has been investigated
by previous researcher that CP may be a potential thera-
peutics [27]. Flavonoids are responsible for numerous
varieties of pharmacological activities and involve huge
collection of polyphenolic compounds having a benzo-γ-
pyrone structure and universally exist in plants. They are
produced by phenylpropanoid pathway [44, 45]. In the

Table 2 NO scavenging Radical of Calotropis procera leaf

Percentage Inhibition

Conc (ug/ml) Catechin CP

Control 0.00 ± 0.00 0.00 ± 0.00

10 13.1 ± 1.22* 2.90 ± 0.05*

50 26.9 ± 2.16* 5.20 ± 0.12*

100 54.5 ± 1.58* 20.0 ± 0.80*

250 71.5 ± 3.28* 50.0 ± 0.10*

500 78.7 ± 3.99* 70.0 ± 0.20*

750 88.2 ± 2.83* 72.0 ± 0.30*

1000 82.4 ± 3.20* 75.0 ± 0.20*

Data are expressed as mean ± SD (n = 4); *significantly different from
control (p < 0.05)
Where CP = Calotropis procera leaf

Table 3 OH scavenging Radical of Calotropis procera leaf

Percentage Inhibition

Conc (ug/ml) Catechin CP

Control 0.00 ± 0.00 0.00 ± 0.00

10 46.1 ± 3.22* 50.0 ± 1.00*

50 55.1 ± 1.74* 60.0 ± 1.24*

100 61.9 ± 0.4* 68.0 ± 0.05*

250 70.4 ± 1.59* 70.0 ± 2.66*

500 78.6 ± 1.19* 75.0 ± 1.00*

750 81.4 ± 2.02* 77.0 ± 0.05*

1000 85.1 ± 2.05* 80.0 ± 0.10*

Data are expressed as mean ± SD (n = 4); *significantly different from
control (p < 0.05)
Where CP = Calotropis procera leaf

Fig. 6 Reducing power assay of Calotropis procera leaf. It revealed that at 1000 ug/ml, the reducing power was similar to the standard catechin.
Data are expressed as mean ± SD (n = 4)
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reducing power assay, the appearance of reductants (an-
tioxidants) would lead to the reduction of iron (III)
[Fe3+] to iron (II) [Fe2+] by donating an electron which
serves as a significant indicator of antioxidant activity
[46]. The result indicates that the C. procera leaf shows
reducing power at 1000 ug/ml which is similar to that of
catechin.
Nitric oxide is a very important intracellular and inter-

cellular controller of multiple biological functions, in-
cluding macrophage-mediated cytotoxicity for tumor
cells, smooth muscle cells and responsible for sensory
transmission [47, 48]. Previously, nitric oxide was be-
lieved to have only advantageous characteristics, but it is
now identified that overproduction of NO is associated
with various pathological diseases, such as pulmonary
hypertension, septic shock, cirrhosis, chronic inflamma-
tion, brain inflammation and cancer [49]. The NO

radicals play an important role in inducing inflammatory
response in the lungs and brain which can be highly
toxic and their toxicity increases when they react with
superoxide radicals to form peroxynitrite which harms
the biomolecules [50]. NO is produced by three isoforms
of the enzyme nitric oxide synthase (NOS), neuronal
NOS, endothelial NOS, and inducible NOS (iNOS). In
this investigation, the NO radical scavenging activity was
based on the principle that sodium nitroprusside in an
aqueous solution at physiological pH spontaneously gen-
erates NO, which interacts with oxygen to produce ni-
trite ions that can be estimated using a Griess reagent.
Scavengers of NO act against oxygen, leading to reduced
production of nitrite ions which can be monitored at
546 nm. The results indicate that the methanol extract
of C. procera leaf tested, successfully scavenged NO rad-
ical in vitro; CP revealed dose-dependent NO scavenging
capabilities which were similar to that of catechin in all
the tested concentrations.
Hydroxyl radicals can be produced by biochemical re-

action in which superoxide radical is transformed by
superoxide dismutase to hydrogen peroxide, which can
then produce exceedingly reactive hydroxyl radicals in
the presence of divalent metal ions, such as iron and
copper. Thus, elimination of the hydroxyl radical is
probably one of the most active defenses of a living body
against various diseases such as lung cancer. In this
study, we demonstrate that C. procera leaf had consider-
able hydroxyl radical scavenging activity when compared
with standard antioxidant (catechin) and could serve as
an anticancer agent by inhibiting the interaction of hy-
droxyl radical with DNA. The result from this study in-
dicates the effectiveness of extracts from C. procera leaf
successfully scavenge HO radical in vitro. The HO

Fig. 7 Cell viability of H1299 cell line using methanol extract of Calotropis procera leaf. Data are expressed as mean ± SD (n = 3)

Table 4 H2O2 Scavenging Radical of methanol extract of
Calotropis Procera leaf

Percentage Inhibition

Conc (ug/ml) Catechin CP

Control 0.00 ± 0.00 0.00 ± 0.00

10 13.1 ± 1.22* 3.50 ± 0.65*

50 20.9 ± 0.16* 4.20 ± 0.22*

100 44.5 ± 0.58* 31.0 ± 0.90*

250 61.5 ± 2.18* 55.0 ± 0.30*

500 75.7 ± 1.99* 77.0 ± 0.50*

750 78.2 ± 0.83* 78.0 ± 0.20*

1000 80.4 ± 2.20* 85.0 ± 0.10*

Data are expressed as mean ± SD (n = 4); *significantly different from
control (p < 0.05)
Where CP = Calotropis procera leaf
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radical scavenging activity of CP was high and statisti-
cally similar to catechin. Hence, it is a very good antioxi-
dant which may be useful to combat carcinogenesis.
Hence, we utilized the C. procera leaf on the blood

cells and it unveiled that it may ameliorate the expres-
sion of CD146. This may be due to the fact that it is a
good antioxidant and may have the possible immuno-
therapy effects for the reduction of the CD146 which
may serve as a good biomarker and therapeutic target of
great significance. The capability of C procera to inhibit
cancer cell line was unraveled utilizing H1299. Thus,
H1299 was used for this study because of the prevalence
of adenocarcinoma lung cancer in most of the patients
admitted, which may be useful as a novel drug candidate
that can be used for the treatment of the disease. The re-
sults show the anti-proliferative and hydrogen peroxide
scavenging radical capability of C. procera. Hydrogen
peroxide is a reactive oxygen radical and, at increased
concentration, may become toxic and injure cells and
tissues when it is changed into hydroxyl radical which
can start lipid peroxidation and DNA alteration [51].
The investigation unveils the capability of the methanol
extract of C. procera leaf to successfully scavenge H2O2

radical in vitro. The H2O2 radical scavenging activities of
C. procera were similar to catechin. The cell viability
shows that C. procera was able to inhibit H1299 cancer
cell lines effectively and it was dose dependent which in-
dicates that it is a potential drug candidate which could
be used to ameliorate lung cancer. Hence, CP is very ef-
fective for the amelioration of cancer which can serve as
an anti-cancer therapy in the nearest future.

Conclusions
Increased CD146 expression in the Treg of lung cancer
patients indicate that it may be a possible target for the
treatment of lung cancer by utilizing potent immuno-
therapy or natural products such as methanol extract of
C procera leaf that may ameliorate the expression of

CD146. It is also a potential biomarker and therapeutic
target of clinical significance in lung cancer patients. This
study establishes antiproliferative effects of C. procera via
decrease in cell viability, and capability to scavenge OH,
NO2 and H2O2 radicals. Hence, this investigation
strengthens the phyto-medicinal properties of C. procera.
This investigation also shows that more study is required
on molecular mechanisms underlying the effect of metha-
nol extracts of C. procera, angiogenic, and other signaling
pathways before isolation and characterization of active
components.
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