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Abstract 
Background: Cell proliferation is the hallmark of cancer disease. A number of herbal remedies made of different species of plants are used in the 

therapeutic management of cancer in Africa and Nigeria in particular. Preliminary anti-proliferative effects of such plants as Syzygium  guineense 

and Vernonia amygdalina (methanolic leaf extract), Nauclea latifolia (ethanolic stem barks) Tapinanthus dodoneifolius (methanolic stem 

bark) Crossopteryx   febrifuga (Alkaloid-stem bark) Crinum zylanicum (crude extract bulb)  and their phytochemicals  constituents were 

evaluated. 

The aim was to investigate the anti-proliferative activities of some selected herbal extractions using simple screening method of seed-growth 

inhibition. The phytochemical screening was carried out according to methods described by Trease and Evans and the anti-proliferative effect 

was investigated using the Sorghum bicolor seeds growth inhibitory assay. Phytochemical constituents such as saponins, flavonoids, tannins and 

cardiac glycosides were found in all the extracts.  The extracts significantly inhibited radicle length elongation of Sorghum seed in a 

concentration dependent manner. The IC50 of  Nauclea latifolia, Vernonia  amygdalina, Tapinanthus dodoneifolius, Syzygium  guineense, Crinum 

zylanicum, Crossopteryx  febrifuga  were 0.001172, 0.001488, 0.004595, 0.0008549, 0.004710, 0.001836  respectively after the first 24 hours. 

The extracts of these plants possesses anti-proliferative properties that can be further explored for anticancer effect. 
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INTRODUCTION 

Cancer is a fatal disease and is among the leading 

causes of death worldwide, making it imperative to 

find beneficial solution to defeat this public health 

menace [1]. Generally, cells in their normal health 

regulate the ratio of formation and destruction of 

cells in the body. This kind of homeostatic regulation 

is altered in cancer cells. Because cancer cells grow 

and divide more rapidly than normal cells, many 

anticancer drugs are made to kill growing cells thus 

the unwanted side effects. The development of 

multiple drugs resistance is a common clinical 

problem in the treatment of various cancers [2]. 

 

Despite the role currently played by synthetic 

chemistry in drug discovery and production method, 

the potential and the capacity of bioactive plants or 
their extracts to provide new research models and 

novel products for disease treatment and prevention 
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is still almost unlimited [3,4].  The use of natural 

products as anticancer has a long history that began 

with traditional medicine. With previous successes 

from plant species or derivative of natural prototypes 

like vinblastine, vincristine, taxanes, etoposide and 
teniposide, increasing attention is being paid to 

naturally acquired compounds as new candidates [5, 

6] 

 

The growth inhibitory assay is a general bioassay that 

seems to be capable of detecting an anti-proliferative 

bioactivity of drug substances. Its commercially 

available, cheap, safe and easy to perform. It is 

simple and it requires little or no technology to make 

in the laboratories where appropriate human cell lines 

are not readily available.  [7]. A number of studies 
have established the use of the seed growth inhibitory 

assay to screen plants commonly for anticancer and 

cytotoxic activity [8]. The radicle growth is 

recommended as an effective prescreen to existing 

cytotoxicity and antitumor assays [9]. The present 

study was conducted to evaluate the ant-proliferative 

activity of extracts of some selected Nigerian 

medicinal plants using the sorghum seed growth 

inhibitory assay. The plants were selected based on 

the information gathered from traditional healers. 

MATERIALS AND METHODS  

Collection and preparation of the experimental 

plants 

The morphological parts of the plants (leaves and 

stem barks) were collected from the botanical garden 

of the National Institute for Pharmaceutical Research 

and Development (NIPRD). The leaves and the stem 

barks were air-dried and grinded into powder form 

using an electric milling machine. The powdered 

materials were kept in air tight container until 

required. 

Phytochemical Screening of the Experimental 

Plants 

These were carried out to test for the presence or 

otherwise of tannins, flavonoids, saponins, alkaloids, 

steroids and glycosides using standard methods [10].  

 

Extraction of the Plants Material 

About 150 g of each air-dried plant material of the 

each plant were macerated in glass jar and ina a ratio 

of 1:5 with the desired solvent for 3 days (72hours) at 

room temperature with occasional shaking and 

stirring. The contents of each jar were then filtered 

through a cotton plug and finally with a filter paper 

(Whatman. No 1). The filtrates were concentrated to 

dryness and maintained at 4◦C until required [11]. 

Experimental Plant (Sorghum bicolor) 

Best quality sorghum bicolor seeds of uniform 

weight (35 ± 1 mg), obtained from Gwagwalada 

market in Abuja were used. The viability of the seeds 

was determined by their ability to remain submerged 

in water. Those that remained submerged in water 

were selected and dried for use. The seeds were 
sterilized by soaking in 70% alcohol solution for 2 

min and washed with distilled running water. Twenty 

seeds were selected for each group (n = 20). 

Determination of growth inhibitory effect of the 

extracts on guinea corn (Sorghum bicolor) 

The twenty viable seeds selected were soaked in 15 

ml of different concentrations of the plant extracts in 

small sample bottles for 24 hours. After 24 hours, 
each solution was poured into 9 cm wide Petri dishes 

laid with cotton wool of about 3mm thick 

sandwiched between two layers of 9 cm wide filter 

paper (Whatman No 1). The soaked viable seeds 

along with their respective solutions/concentrations 

were then transferred and spread on a corresponding 

labelled petri-dish and incubated in a dark 

environment favourable for plant growth. The lengths 

(mm) of the emerging radicles of the root and shoot 

of the seeds were measured at 24, 48, 72, and 96 

hours. The positive and negative controls seeds were 
treated with equal volumes of 166.6 µg/ml 

methotrexate and distilled water respectively. Results 

were expressed as the mean growth inhibitory 

concentrations of the radicle.  

Statistical Analysis  

Graph pad prism version 6.02 was used to analyse 

data obtained and these were expressed as percentage 

growth inhibition and their IC50 were calculated.  
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RESULTS  

Phytochemical screening  

Table 1: Summary of results of the phytochemical screening of plant extracts 

                

KEY: + indicates present, - indicates absent  

 

Table 2: IC50 of the various plant extracts 

Constituents Syzygium  

guineense 

(methanolic 

leaf extract) 

Nauclea     

                

latifolia 

(ethanolic 

stem 

barks) 

Vernonia   

amygdalina 

(methanolic 

leaf extract) 

Tapinanthus  

dodoneifolius 

(methanolic 

stem bark)    

Crossopteryx   

febrifuga 

(Alkaloid-stem 

bark) 

Crinum 

zylanicum 

(crude 

extract 

bulb)  

Tannins + + + + + + 

Saponins + + + + + + 

Alkaloids + + + + + - 

Anthraquinones + - - - - - 

Phlobatonins - - - -  + 

Flavonoids + + + + + + 

Cardiac 

Glycosides 

+ + + + + + 

Steroids - - + -  + 

Terpenoids - - + - + + 

 24 Hrs 48 Hrs 72 Hrs 96 Hrs 

Nauclea latifolia 0.001172 0.01621 0.03796 0.05969 

Vernonia  amygdalina 0.001488 0.01263 0.04320 0.06987 

Tapinanthus  dodoneifolius 0.004595 0.02248 0.05420 0.09060 

Syzygium  guineense 0.0008549 0.003171 0.005704 0.008468 

Crinum zylanicum 0.004710 0.01386 0.01490 0.01839 

Crossopteryx  febrifuga 0.001836 0.01692 0.03992 0.06511 
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Figure 1: Graph of percentage growth inhibition of T. dodoneifolius. n=20 
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Figure 2: Graph of percentage growth inhibition of S. guineense. n=20 
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Percentage Growth Inhibition of V. amygdalina
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Figure 3: Graph of percentage growth inhibition of V. amygdalina n=20 
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Figure 4: Graph of percentage growth inhibition of C. zylanicum. n=20 
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Figure 5: Graph of percentage growth inhibition of N. latifolia. n=20 
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Figure 6: Graph of percentage growth inhibition of C. febrifuga. n=20 
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DISCUSSION 

This study evaluated the anti-proliferative potential 

of 8 extracts prescribed mostly by traditional healers 

for cancer therapy. The data obtained from the 

studies carried out on the plant extracts showed that 

they all possess a significant level of anti-
proliferative effect. The seed growth inhibitory 

bioassay adopted to examine the probable anti-

proliferative effect of the extracts is based on the 

principle that cytotoxic agents and shoot/radicle 

inhibition or growth reduction of seeds of plants such 

as cowpea, sorghum bicolor and maize have 

herbicidal or anticancer activity [10].  

Cancer and tumor related ailments are characterized 

by uncontrolled cell proliferation in the body. 

Cellular proliferation depends on the rates of cell 

division and death and, thus, many anticancer drugs 

have been used to prevent cancer cell division in 

order to inhibit cancer cell proliferation. In vitro 

cytotoxicity assays can be used to predict human 

toxicity and for the general screening of chemicals 

[12, 13].  

As previously reported by [14], depending on the test 

agent used and the cytotoxicity assay employed 

different cytotoxicity assays can give different 

results. Meristematic tissues of seeds have the 
tendency to proliferate in favorable conditions; the 

extent of this proliferation is reflected in the increase 

in the length of the radicles produced over 96 hrs in 

the control seeds. Although, other highly proliferative 

seeds such as cowpea (Vigna unguiculata), maize 

(Zea mays) can be used, Sorghum bicolor was found 

to be most convenient because of its relatively small 

size and low dormancy level. 

The growth of both normal and cancerous cells is 

genetically controlled by the balance or imbalance of 

oncogene, protooncogene, and tumor suppressor gene 

protein products.  Plant growth regulators (PGRs) are 

organic compounds, other than nutrients, that modify 

the physiological processes of plants [15]. Dormancy 

in the life cycle of plant or its part is the time at 
which active growth is temporary suspended in plant 

life cycle. It is controlled by bio-stimulators (e.g. 

gibberellins) and bio-inhibitors (e.g. abscisic acid) 

produced endogenously and help regulate plant 

metabolism. Seeds are essential part of the life cycle 

of any plant. Its germination can be exogenously and 

endogenously controlled by plant hormones [16].  

To be effective, the seeds must absorb the PGRs into 

the embryo cells. For absorption of PGR to occur, the 

seeds were soaked in the test solutions for 24 hours. 

Soaking initiates water imbibition, softening of the 

seeds and germination. Growth rate increases with 
favorable temperature and moisture content, thus, the 

seeds were incubated to allow for such condition. 

All tested extract produced remarkable dose and 
time-dependent anti-proliferative effect on radicle 

growth length of sorghum bicolor. Methotrexate 

166.67 µg/ml which was used as the positive control 

elicits a more potent anti-proliferative effect as 

compared to the extracts. The criteria of cytotoxic 

activity of a crude extract according to the American 

National Cancer Institute (NCI) is an IC50 < 30 μg/ml 

[17].  With IC50 < 30 μg/ml, all evaluated extracts fall 

within the NCI criteria, thus are considered as having 

promising anticancer potential.  

Methotrexate elicit its anticancer effect via disruption 

of polyamine synthesis by inhibiting dihydrofolate 

reductase which gives rise to reduced production of 

tetrahydrofolate and methyltetrahydrofolate, which 

are methyl donors in chemical reactions resulting in 

the production of methionine and S-
adenosylmethionine and ultimately polyamines. 

Polyamines (PAs) are low molecular-weight organic 

polycations, displaying a broad biological activity in 

human and plants. The main PAs present in higher 

plants are putrescine (Put), spermidine (Spd) and 

spermine (Spm) [18-20]. In plants PAs exert a broad 

spectrum of biological activities such as the 

regulation of gene expression, signal modulation, cell 

proliferation and membrane stabilization [21-23]. 

These roles have been associated with the control of 

cell division, embryogenesis and root formation [24, 
25]. Polyamine biosynthesis is up-regulated in 

actively growing cells, including cancer cells [26], 

therefore polyamine concentration as well as gene 

expression and activity of enzymes involved in 

polyamine biosynthesis, are higher in cancer tissues 

than in normal surrounding tissues [27]. Interestingly, 

these levels decrease after tumor eradication and 

increase after relapse [28], indicating that polyamines 

levels increased in case of cancerous growth.  

These extracts may have also produced their anti-

proliferative effect via inhibition of polyamine 

synthesis similar to methotrexate and in addition to 

other mechanisms yet to be understood. This effect 

could be a results of the phytochemicals contained in 

the extract that may be acting with the many plant 
regulators either singly or in synergy to elicit the 

inhibition of proliferation of cells. 
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These results demonstrate, for the first time the anti-

proliferative properties of these extracts and also give 

further explanation to probable biochemical 

similarities in plant and animal cell proliferation as it 

relates to drug discovery and development. 
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