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ABSTRACT 

 

Cancer is one of the main causes of mortality around the globe. Majority of the plants are believed to have anticancer properties. The present review 

was done to assess the antitumor action of various plants in combination, which was an attempt to prove the poly-herbal combination for in-vitro 

anticancer property. In present study, different plant extracts such as Withania somnifera, Asparagus gonoclados, Azadirachta indica and Streblus 

asper were used to prepare the combined extract which helps to determine cytotoxicity. 

Anti-mitotic assay by onion root tip method was selected due to comprehensive results. Phytochemical investigation was carried out  by standard 

procedures for investigation of phytoconstituents. Significant reduction in mitotic index was observed in Poly-herbal extract in high concentration in 

comparison to standard Vincristine as well as in comparison to individual plant extract with P value < 0.01.  

 

Keywords: Cancer, Anti-Mitotic, Poly-Herbal, Vincristine, Anticancer 

 

 

INTRODUCTION 

 
Cancer is one of the most lethal diseases in human populace. 
Both synthetic and natural sources are used either alone or in 
combination for the prevention of cancer. Natural sources of 
plants are being flavored nowadays to fight against cancer 

compared to the use of allopathic drugs. The plants showing 
different chemical moiety such as flavonoids, terpenoids and 
steroids have pharmacological properties like antiulcer, 
antihyperlipidemic, antioxidant and antimitotic activity. 
 
In Ayurveda, the drug formulation is based on two principles: 
Firstly, the usage as a single drug and usage of more than one 
drugs. The latter is known as PHF (Poly-herbal formulation). 

This key traditional therapeutic herbal strategy exploits the 
combination of several medicinal herbs to achieve an additional 
therapeutic effectiveness usually known as polypharmacy or 
polyherbalism1. 

 
Withania somnifera is a plant belonging to the family 
Solanaceae. The latter is referred as the Nightshade family. It is 
commonly known as winter cherry, poison gooseberry, 

ashwagandha, Indian ginseng. It mainly contains withaferin A 
which is mainly used in the therapy for glioblastomas2. The 
plant's long, brown, tuberous roots are used in traditional 
medicine3. In traditional medicine, the berries and leaves are 
applied externally to tumours, tubercular glands, carbuncles and 
ulcers. The roots are used to prepare the herbal remedy 
ashwagandha4. 
 
Azadirachta indica is commonly known as Neem, Indian Lilac 

and Nim tree. It consists of the dried whole plant of Azadirachta 
indica belonging to the family Meliaceae. It is a fast-growing 
tropical evergreen tree with a highly branched and stout and 

solid stem. Due to its tremendous therapeutic, agricultural, 
ethnomedicinal significance and its proximity with human 
culture and civilization, neem is called as ‘the wonder tree’ and 
‘nature's drug store’5. All parts of this tree, that is the leaves, 
bark, seed-oil and their purified products are widely used for 
treatment of cancer6. There are over 60 different types of 

biochemical including terpenoids and steroids have been 
purified from this plant7. Pre-clinical research work performed 
during the last 10 years has fine-tuned our understanding of the 
anticancer properties of the crude and purified products from 
this plant. The anticancer properties of the neem plant have been 
studied widely in terms of its preventive, protective, tumour-
suppressive, immunomodulatory and apoptosis effects against 
various types of cancer and their molecular mechanisms8. 

 
Streblus asper is a tree known as the toothbrush tree, Siamese 
rough bush, khoi and serut. belonging to the family Streblus 
asper Lour. It is a small tree found in tropical countries such as 
India, Sri Lanka, Malaysia, Philippines and Thailand. Several 
parts of this plant have been used in Ayurveda and other folk 
medicines for the treatment of different ailments such as 
filariasis, leprosy, toothache, diarrhea, dysentery and 

cancer9,10,11,12. 

Asparagus gonoclados is a medicinal plant commonly known as 

Shatavari belonging to the family Liliaceae13. Root tubers of 
shatavari possesses adaptogenic, antioxidant, cooling, emollient, 
diuretic, galactagogue, nervine tonic, rejuvenating and 
stomachic properties. They are useful in the treatment of 
epilepsy, fatigue, inflammation, tuberculosis, tumours. They 
possess anti-cancer properties as well14. 
 
An estimate of 12.5% of the world population suffers from 
cancer. Plant sources are used as drugs for the treatment of 

cancer. Most of them are potent in action individually.  Hence, 
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the present study is an attempt to screen Poly-herbal 
combination for in vitro anti cancer activity by using the 
different drugs such as Withania somniferum, Asparagus 
gonoclodos, Azardirachta indica and Strebulus asper extracts 

were used in the ratio 1:1 
 
MATERIALS AND METHODS15, 16, 17 

 
The powders were obtained in Dept. of Pharmacognosy, T. John 
College of Pharmacy. 

 

Reagents and chemicals 
 
Ethanol, 45% Acetic acid, HCl (1N), aceto-carmine, of n-
Hexane, Chloroform, Dichloromethane, Ethyl acetate, n-

Butanol, Methanol, Chloroform and water 

 

Evaluation of the powders 

Withania somnifera 

 
The following tests were performed to confirm the identity of 
the powder of Withania somnifera: 

 
Table 1: Test analysis of Withania somnifera 

 

S. N Phytochemical Test Result 

1 Test for starch Iodine test Present 

2 Test for Steroids Salkowski test Present 

  Liebermann-Burchard test Present 

3 Test for Flavonoids Shinoda test Present 

  Lead acetate test Present 

  Alkaline reagent test/NaOH test Present 

4 Test for Alkaloids Hager’s test Present 

  Wagner’s test Present 

  Mayer’s test Present 

  Dragendorff’s reagent Present 

5 Test for Tannins Gelatin test Present 

  Ferric chloride test Present 

6 Test for Saponins Foam test Absent 

  Froth test Absent 

7 Test for carbohydrates Molisch’s test Present 

  Benedicts test Present 

  Fehlings test Present 

8 Test for Phenolics Lead acetate test Present 

9 Test for Glycosides Foam test Absent 

 
The results revealed presence of starch, steroids, flavonoids, 
alkaloids, tannins, carbohydrates, phenols and the absence of 
saponins and glycosides. 
 
HPLC analysis was performed by reversed phase column 
subjected to binary gradient elution. The two solvents used for 
the analysis consisted of water containing 0.1% acetic acid 

(solvent A) and methanol containing 0.1% acetic acid (solvent 
B). Gradient programming of the solvent system was carried out 
at 27°C and was: initially at 60% A, changed to 40% A at 30.0 
min, maintained for the next 2.0 min, changed to 25% A at 45 
min, and then to 5% A at 54.0 min at a flow-rate of 0.6 ml/min 
and then at a flow rate of 1.0 ml/min the mobile phase was 
changed to 0% A at 55 min and this solvent composition was 

maintained until the run time reached 60 min. The 
chromatograms were recorded at 227 nm. 

 
The test set of withanolides consisted of  

• 27-hydroxy withanone (1), 

• 17-hydroxy withaferin A (2), 

• 17-hydroxy-27-deoxy withaferin A (3), 

• withaferin A (4), 

• withanolide D (5), 

• 27-hydroxy withanolide B (6), 

• withanolide A (7), 

• withanone (8), 

• 27-deoxywithaferin A (9) 

 
 

 
 

Figure 1: Test set of Withanolides by HPLC 
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Asparagus gonoclados 
 

The hydro-alcoholic and aqueous extracts of Asparagus 
racemosus were subjected to qualitative phytochemical 

screening for the detection of phytoconstituents like 

carbohydrates, glycosides, alkaloids, proteins, amino acids, 
tannins, phenolics, saponins, flavonoids, triterpenoids, steroids, 
fixed oils, gums and mucilages. The results (Table 2) revealed 
the presence of saponins, carbohydrates, glycosides and 

mucilages which confirms the identity of Asparagus gonoclados 
 

Table 2: Qualitative Phytochemical analysis of Asparagus racemosus root extracts 

 

 
 

Azardiracta indica 
 

The analysis of Azardiracta indica was performed with different tests as follows: 
 

Table 3: Phytochemical Screening of leaves of Azadirachta indica 
 

 
+present 

-absent 

 
The result obtained in Table 3 confirmed the identity of Azadirachta indica. 

 

Streblus asper 
 

Histochemical tests of root bark of Streblus asper (Table 4) and Ultraviolet tests analysis of root bark powder of Streblus asper 
(Table 5) were performed as follows: 
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Table 4: Histochemical tests of root bark of Streblus asper 

 

 
 

 

Table 5: Ultraviolet tests analysis of root bark powder of Streblus asper 

 

 
 

The results confirm the identity of Streblus asper powder. 

 
Preparation of extracts18 

 

Dry powder (1:1) was used for carrying out successive Soxhlet 
extraction with 2 liters each of n-Hexane, Chloroform, 
Dichloromethane, Ethyl acetate, n-Butanol, Methanol, 
Chloroform and water for 72h at room temperature by 
maceration. Each time after completion of cycle the extract was 
removed and powder was dried at 450C for 24h. All the extracts 
were filtered and filtrates were evaporated using Hot air oven. 
 

Phytochemical screening 

 
The extracts obtained were subjected for phytochemical 
screening using standard procedure. The dried extracts (few mg) 
were dissolved in sufficient amount of respective solvents and 
tested for various constituents. The Anti-mitotic activity was 
screened by Onion Root Inhibition assay. 
 
Antimitotic assay19 

 
Onions were left in water for 2 days. Germinated root tips were 
excised and incubated at 3 hours in the presence of test and 
control solutions. 
Root tips were macerated and placed in ethanol and 45% Acetic 
acid (3:1) for 12 Hours. Root tips were hydrolysed with HCl 
(1N) for 15 min at 600C. Root tips were taken in a slide and a 
drop of aceto-carmine stain was added and gently heated. Red 

discoloured roots were observed under 100x for different stages 
of cell division. Approximately 100 cells were counted per slide. 
Average mitotic index of 3 root tips for each extract were 
determined and repeated thrice. 

Percentage inhibition in mitotic index was calculated by using 
the formula: 

% Mitotic Index = 
(Total No. of dividing cells / Total Number of cells examined)  

× 100 20 

 

RESULTS AND DISCUSSION 

 
Onion Root tip method is an effective method for evaluation of 
the different plant extracts for in vitro anticancer activity. In 
present study attempt was made to compare the cytotoxicity of 

the Poly-herbal extract with standard vincristine and individual 
extracts by using Onion Root tip cells. In this study the Poly-
herbal extract of Withania somnifera, root tubers of Asparagus 
gonocladus, leaves of Azardirachta indica and root barks of 
Strebulus asper were prepared. 
 
Poly-herbal extract showed the comprehensive results in high 
concentration. Poly-herbal extract of 100µg/ml showed 96% of 

significant reduction in mitotic index in comparison to standard 
vincristine (100%) which is more significant than the individual 
extracts shown in Table 6 and Fig 2.  Whereas low 
concentration of Poly-herbal extract has shown significant 
reduction of 93% in mitotic index in comparison to Vincristine 
that is 97 %, which is shown in Table 6 and Fig 3. The present 
study proved significant reduction in mitotic index which may 
be due to disturbance of microtubules which are the structures 

that pulls the cells apart at the time of cell divisions. The drugs 
which contain alkaloids, flavonoids and saponins commonly 
show these effects which are the common chemical constituents 
of selected drugs.  

 
 

 

 

 

 

 

 



Anntoniya Rintelen et al. Int. Res. J. Pharm. 2017, 8 (4) 

 

48 

Table 6: Percentage inhibition of Mitotic index by different drugs and poly herbal extract 

 

Drug name Concentration (µg/ ml) Mitotic Index % Inhibition 

Control - 100 - 

Vincristine 50 3 97 

100 0 100 

Withania somnifera 50 20 80 

100 10 90 

Asparagus gonocladus 50 60 40 

100 50 50 

Strebulus asper 50 35 65 

100 25 75 

Azardirachta indica 50 60 40 

100 40 60 

Poly-herbal extract (1:1) 50 7 93 

100 4 96 

 

 
 

Figure 2: Percentage inhibition in Mitotic index by Poly herbal extract in comparison to other plants and standard in High concentration 

 

 
 

Figure 3: Percentage inhibition in Mitotic index by Poly herbal extract in comparison to other plants and standard in Low concentration 
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CONCLUSION 

 
Poly-herbal Formulations has set up an example since ages by 
using the Ayurvedic concept, The various diseases that has been 

treated by Poly-herbal Formulations provide a holistic approach. 
The study of different phytoconstituents and discovery of useful 
medicinal herbs combinations has proved that Poly-herbal 
Formulations can work in a synergistic way to produce desirable 
effect. Today, the "renaissance" of Ayurvedic Poly-herbal 
Formulations has conquered the world over, owing to its 
comparable efficacy, fewer side effects and better acceptability 
than allopathic drugs. 

Present study proved the synergistic effect of Poly-herbal extract 
against cell division of Onion Root tips which may be an 
alternative option to evaluate the Poly-herbal formulation for 
cancer therapy by using wide flora of the nature.  
Ayurvedic Poly-herbal Formulations can exert the best effect in 
human health. 
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