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Abstract: In the present study phytochemical analysis and anticancer activity of Misopates orontium L. and Dicliptera 
bupleuroides Nees was carried out. Methanolic extracts of M. orontium and D. bupleuroides were selected for 
phytochemical analysis. The present analysis showed the presence of phytochemical such as carbohydrates, proteins, 
tannins, glycosides, alkaloids, saponins, phenols and flavonoids in M. orontium and D. bupleuroides. Anticancer assays 
including MTT, Alamar Blue (AB), Neutral Red (NR) and lactate dehydrogenase (LDH) were employed on whole herb 
methanolic extract and all other fractions of both plants to calculate the % age of cell viability and cell cytotoxicity. The 
percentage of cell viability was highly significant in all anticancer assays for all fractions. Therefore, ethyl acetate and 
aqueous fractions showed the excellent profile in evaluation of cytotoxicity in each assay. All above findings indicated 
that the whole herb of both selected plants have strong anticancer activity. 
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INTRODUCTION 
 
Ethnobotanical studies of natural plants have great 
importance being utilized by native individuals for 
therapeutic purposes (Ghimeray et al., 2009; Sultana et 
al., 2007). Different tribes are engaged in folklore use of 
these meditative herbs, shrubs and trees species in treating 
the ailments in the United State. In past, several active 
compounds were isolated from natural meditative flora 
(Aburjai et al., 2007).  It was the need of time that how 
the people of a particular culture make the use of different 
indigenous plants for the sake of benefit of human kind in 
respect of collection of data of their native verities and 
plant diversity in the surroundings (Kesarker et al., 2009; 
Buer et al., 2010). Around extensive variety of 
therapeutic herbal types due to various variety of herbal 
geographic and situations of climatic in Pakistan. 
Approximately six thousand kinds of plants are existing in 
Pakistan (Abbasi et al., 2009). In Pakistan a huge amount 
of floras nearly four thousand herbal types are kept to 
hilly areas such as North West Frontier Province (NWFP) 
and Hindu Kush-Himalayas northern region. 
 
Cancer could be a cluster of diseases caused by loss of 
cell cycle management (Vijayakumar et al., 2019). 
Uncontrolled cell growth is associated with cancer. 
External factors which cause cancer are tobacco, 
chemicals, radiations and infectious organisms while 
internal factors are mutations, hormonal imbalance, 
immune condition and other metabolic changes. It is a 
world widely problem due to limited resources of early 
detection methods, poor prognosis diagnosed in later 

stages and frequent exposure to radiation and also intake 
of unhealthy diet on global scale (Luke et al., 2020). 
 
Pakistan is an agricultural land and blessed with a wide 
variety of medicinal as well as economically important 
plant species. Two medicinal plants were selected from 
hilly areas of Azad Kashmir, Pakistan. Scrophulariaceae 
family is commonly known as figwort family, comprised 
of large number of herbs and small number of shrubs. 
Acanthaceae is well famous family by local people, 
especially in expressions of healing purposes. For the 
treatment of various disorders these plant species 
commonly used. Most of the plants reported to have 
various ethanomedicinal importance like antimicrobial, 
antidiabetic, anticancer, hepato-protective and anti-
inflammatory (Sher et al., 2011). 
 
Misopates orontium is commonly called snapdragon used 
as fodder, in medicinal preparations, as fiber, as fuel 
wood, as timber, in tanning industry and in preparation of 
gum (Jabeen et al., 2009). Traditionally it is used as 
diuretic, for scurvey, in liver disorder and in tumors also. 
Leaves and flowers were used as antiphathologistic, 
resolvent and all kinds of inflammation (Al-Snafi 2015). 
M. orontium is claimed to be used for a number of 
therapeutically assiduities such as, it has bitter and 
stimulant properties, and the whole plant has been 
employed for the treatment of tumors and ulcers (Lönnig 
et al., 2007).  
 
Dicliptera bupleuroides Nees. of family Acanthaceae  is a 
perennial herb commonly known in Urdu as Kaali booti 
(Ajaib et al., 2015; Singh et al., 2014). This species is *Corresponding author: e-mail: dr.shehla333@gmail.com 
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also arrogated to be used in traditional medicines for 
applying on wound of snake bite, in fever, in stomach 
troubles and also used in bone fracture (Panigrahi and 
Dubey 1983). Dicliptera bupleuroides possessed 
antioxidant, hepatoprotective, antimicrobial and other 
biological activities. It contains phenols, flavonoids, 
ascorbic acid, lipids, starch, glycosides and many other 
compounds (Ahmad et al., 2013, Bahuguna et al., 1987; 
Luo et al., 2002). The objective of the current study was 
to evaluate the anticancer activities of both plant species 
on human hepatic carcinoma cell lines for their effective 
and safe use. 
 
MATERIALS AND METHODS 
 
Plant material collection 
The plants were collected from Bhimber, Kotli, Azad 
Kashmir and authenticated by Dr. Uzma Hanif, 
Department of Botany, Government College University, 
Lahore, Pakistan. Specimen of both plants M. orontium 
and D. bupleuroides were deposited in the herbarium of 
Government College University under voucher No.: GC. 
Herb. Bot. 3458, voucher No: GC. Herb.Bot.3402 
respectively. The plants were dried under shade and 
powdered the whole herb.  
 
Extraction and fractionation 
The powdered herbs were socked in methanol for 7 days, 
filtered it and evaporated by using rotary evaporator 
(Heidolph, model Laborata 4000, Schwabach, Germany). 
After extraction, fractionation was done using different 
solvents (n-hexane, Chloroform, Ethyl acetate and 
Butanol) according to polarity. Active fractions were 
separated by using small column chromatography, 
preparative TLC (Li et al., 2008). 
 
Phytochemical analysis 
Phytochemical analysis was conducted on both selected 
plant species M. orontium and D. bupleuroides. They 
were screened to determine the presence of carbohydrates, 
proteins, steroids, fats, alkaloids, tannins, glycosides, 
phenols and flavonoids (Wagner and Ulrich-Merzenich, 
2009; Costa et al., 2010). 
 
In vitro anticancer activity 
Anticancer potential of both plants fractions were 
investigated by employing various assays i.e. MTT, AB, 
NR and LDH assays. 
 
Preparation of cell culture 
T-75 flask were used in anticancer activity for cell culture 
preparation, this flask covered with 70-80% cells. 5% 
FBS mixed with 0.5% pen strept solution, added into 
DMEM and this medium used to sustain cell culture in 
incubator. Incubator was set at 37˚C and relative humidity 
95% (Myint et al., 2019). 
 

Preparation of sample 
Raw crude extract all other fractions were used for 
preparing the stock solutions (1mg/mL) in DMSO, 
sterilized them and finally filtered by passing through 
syringe filter of 0.22µm. More concentrations (3.12, 6.25, 
12.5, 25, 50, 100 & 200µg/mL) of stock solutions made in 
sterilized media. Stored at -20˚C in sterilized sample vials 
according to the manufacturer’s procedures. 
 
Tetrazolium reduction assay (MTT assay) 
This assay was used to determine the anticancer potential 
of crude extracts and various fractions of both the plants 
by the method of Mosmann, 1983 with certain 
modifications. Took 96 well microplate and seeded 
200µL suspension of cells, incubate it at 37 ˚C in CO2 
(5%) environment for 24 hrs. at 95% humidity. After 
incubation, cells were observed under microscope without 
disturbing the cells, settle down at the bottom of 
microplates. Then these cells were exposed with different 
concentrations of each sample, 200µL of each stock 
solution added in labelled microplate well and incubate 
again for 24 hrs. on similar conditions. After incubation, 
80% content of labelled well was removed and added 
20µL 0f MTT reagent (5mg/mL in DMSO), incubate it 
again for 4 hrs. 150µL of DMSO added in each well after 
incubation and wait for dissolving formazan crystal which 
give purple color with MTT reagent. Incubate for 20 mint, 
after incubation absorbance was recorded at 600nm at 
ELISA reader in comparison with positive as well as 
negative control (Malar et al., 2020). Percentage viability 
of cell was calculated as: 

100 
 cells controlled of Absorbance

cells  treatedof Absorbance
   viabilityCell %    

 
Alamar blue assay (AB assay) 
Aqua blue assay was used to determine cell viability. 
Reducing environment of living cells monitored by this 
assay. Rampersad described the formation of pink color 
fluorescent compound indicated the active metabolism of 
living cells which reduced resazurine into resorifin. It was 
also carried out as MTT assay by incubating the 
suspension of 200µL cells into 96 well plate for 24 hrs. in 
addition with 20µL resazurine reagent (0.1% W/V 
solution 5mg/mL in DMSO). After incubation, excitation 
and emission wavelength at 544nm and 590nm 
respectively detected on fluorescent plate reader (Specian 
et al., 2016; Silva et al., 2019). Percentage of cell 
viability of cell was calculated as: 

100 
 cells controlled of Absorbance

cells  treatedof Absorbance
   viabilityCell %   

 
Neutral red assay (NR assay) 
Cell viability was determined for NR assay according to 
the method described by Repetto et al., 2008. Principle of 
this assay based on the passive diffusion of neutral dye 
into lysosomes which were weekly cationic in nature 
interact with anionic and phosphate group of lysosomal 
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matrix. Integrity of the membrane is directly proportional 
to the extent of dye defused into cells was measured by 
spectrometer. Incubate the sample similar to MTT assay, 
100µL of neutral red was added into each valve and 
incubate at 37˚C for 3 hrs. Absorbance was recorded at 
540nm after incubation, taking DMSO as negative control 
and DXR as positive control. Doxorubicin act as DNA 
intercalating agent which block the synthesis of DNA and 
RNA in mammalian cells. It also inhibits DNA 
topoisomerase II. 

Lactate dehydrogenase assay (LDH assay) 
Conversion of pyruvate into lactate catalyzed by lactate 
dehydrogenase in the presence of NADH. LDH released 
into extracellular environment due to impaired cell 
membrane. Activity of LDH in the specimen is measured 
in proportional to oxidation of NADH and absorbance 
also increased at 340nm due to this oxidation process. 
Incubation process is similar as in MTT assay under 
similar conditions. After incubation, 50µL of LDH was 
added to each valve, microplate incubate for 30 min and  

 
Fig. 1:  % age Cell viability of MTT, NR, AB assays of crude extract and fractions of Misopates orontium L. 
 
Table 1: Preliminary phytochemical analysis of crude methanolic extracts of M. orontium and D. bupleuroides 
 

Phytochemical group Identification test M. orontium D. bupleuroides 

Terpenoids 
Salkowaski test  
Liebermann’s test 

+ + 
+ + 

+ + + + 
+ + + + 

Tannins 
Ferric Chloride test 
Bromine water test 

+ 
+ + 

+ + + 
+ + + 

Glycosides 
Keller killani test 
Legal ‘s test 

+ + + 
+ 

+ 
+  + 

Flavonoids 
Alkaline reagent test 
Lead acetate test 

+ + 
+ + 

+ + + 
+ + + 

Alkaloids 

Mayer ‘test 
Wagner ‘test 
Hager ‘s test 
Dragendroff ‘s test 

+ + + 
+ + + 
+ + + 
+ + + 

+ + 
+ + 
+ + 
+ 

Proteins 
Millon ‘s test 
Ninhydrin test 

+ + 
+ 

+ + 
+ + 

Carbohydrates 
Molisch ‘s test 
Benedicts ‘s test 

+ + 
+ + + 

+ + + 
+ + + 

Saponins Foam test + + + 
Fats and Fixed oil Spot test + + + 

+ = Present; - =Absent 
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Fig. 2: Comparison of % age cell cytotoxicity of all Anticancer Assays (MTT, AB & NR) of Misopates orontium L. 

 

  Fig. 3: LDH assay of Misopates orontium L 
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Fig. 4: % age Cell viability of MTT, NR, AB Assays of Crude Extract and Fractions of Dicliptera bupleuroides Nees. 

 

Fig. 5:  % age Cell Cytotoxicity of all Anticancer Assays (MTT, AB & NR) of Dicliptera bupleuroides Nees. 
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measured absorbance at 490nm on ELISA reader. 
Percentage of LDH release from cells was evaluated 
(Fotakis and Timbrell, 2006). 
 
STATISTICAL ANALYSIS 
 
All results were expressed as Mean ± SD. To determine 
the level of significant difference between various 
calculations one-way variance (ANOVA) between groups 
and column data were employed using graph pad prism 
version 5.01 software. Value of p<0.05 considered to be 
significant. 
 

RESULTS 
 
Phytochemical analysis 
In the present study phytochemical screening of crude 
methanolic extracts of both plants M. orontium and D. 
bupleuroides revealed the presence of different phyto-
constituents (carbohydrates, proteins, lipids, steroids, 
triterpenes, glycosides, alkaloids, flavonoids, saponins 
and phenols) given in table 1. 
 
Anticancer activity 
Anticancer assay including MTT, AB, NR and LDH were 
recorded on crude methanolic extract and all other 
fractions of the both the plant species to investigate the 
anticancer potential of these plants. Results of all assay 
displayed that all fractions have anticancer potential at 
lowest concentrations as compared to positive and 
negative controls while aqueous and ethyl acetate fraction 
have highest potential when compared to other fractions. 
On the basis of results, LDH assays were performed on 
aqueous and ethyl acetate fraction (fig. 3, 6). Results are 
depicted in percentage of cell viability and cell 
cytotoxicity which are inversely proportional at same 
concentrations as given in fig. 1, 2 and 4, 5 respectively. 
 

DISCUSSION 
 
Phytochemical analysis showed the presence of various 
phytochemicals which are responsible for therapeutic 

activity of medicinal plants (Padmaharish and Lakshmi, 
2017). These constituents responsible for antioxidant 
activity of these plants. Due to this antioxidant potential 
M. orontium showed strong hepatoprotective agent and D. 
bupleuroides also proved it (Akbar and Ishtiaq, 2020; 
Akbar et al., 2020). Antioxidants have potential to inhibit 
cancer cells by xenobiotic metabolizing enzymes that 
change the metabolic activation of potential carcinogen 
and prevent the development of cancer. In case of plant 
extracts and its fractions were used for anticancer activity 
evaluations showed different kinds of results because of 
complex nature of plant constituents. For this 
investigation various types of assays such as MTT, AB, 
NR and LDH assays were used for investigation of 
anticancer potential (Abdullha et al., 2014). MTT assay is 
most common and more extensively used and quantitative 
colorimetric method. In this assay all plant fractions were 
evaluated for anticancer potential against Hep G2 
carcinoma cell lines at different concentrations. The 
results were very promising which revealed that all 
fractions have high percentage of cell viability at lower 
concentration. Increased inhibition of cancer cell growth 
was observed with minimal of percentage of cell viability 
(fig. 1, 4).  In the aqua bluer assay, Resazurin is converted 
into fluorescent resorufin. Percentage of cell viability is 
significantly high in all fractions of both plants (fig.1, 4). 
Results of this assay indicated that both plants have strong 
potential against anticancer activity. NR assay is more 
simple, economical and sensitive technique.  
 
It based upon the principle of ability of viable dye to cross 
the plasma membrane of the integrated lysozyme of the 
viable cell as described by the method of (Repetto et al., 
2008). Results revealed that all fractions showed 
anticancer ability. All fractions showed comparable 
results with reference drug (figs. 1, 2 4, 5). Membrane 
integrity is also in important parameter for the 
determination of LDH assay. LDH is an enzyme catalyzes 
the lactate into pyruvate. LDH present in the plasma of 
cells indicated the cell death and cellular membrane 
leakage. Two fraction aqueous and ethyl acetate fraction 
of both plants were used for LDH assay on the basis of 

 

Fig. 6: LDH assay of Dicliptera bupleuroides Nees. 
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better result. Results obtained are depicted in (fig. 3, 6) 
that there is no significant level of LDH was present in 
culture medium after 24 hrs. It was observed in all assays 
that cell viability decreased significantly by increasing the 
concentration of the test sample. Different assays yield 
different results as have different functions. However, all 
results indicated the excellence performance in evaluating 
the anticancer profile of each assay (Specian et al., 2016). 
All above findings concluded that all fractions hold strong 
anticancer activity which need to chemically proven for 
future prospective. 
 
CONCLUSION 
 
The potential anticancer activity of Misopates orontium L 
and Dicliptera bupleuroides Nees was analyzed. The 
present finding showed the presence of phytochemical 
constituents such as carbohydrates, flavonoids, phenols, 
alkaloids, glycosides, saponins, tannins in crude 
methanolic extracts of both the plants. Anticancer assays 
of both plants indicated that these two medicinal plants 
can be effectively used as anticancer agents. 
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