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ABSTRACT 

Herbal plants play an unprecedented role in preventing and treating of human diseases. For many 

years, people have been using medicinal plants in traditional medicine. Human civilization around the 

world have been associated with plants, however, plants are known as a rich source of phytochemical 

compounds that enable it to have a medicinal value. In the development of herbal and conventional 

drugs, medicinal plants are potential sources. In the 21st century, medicinal plants have been considered 

due to its pharmacological effects as a promising drug for the management of diverse health implication. 

The resurgence of interest to discover medicinal plants as a potential source of new drug has become 

imperative. Even though synthetic drugs are gaining ground in the healthcare system all over the world, 

however, available evidences suggest that nature will be a pointer for drug discovery. Hence, there is a 

need to understand and discover the knowledge of medicinal plants as a rich source of herbal drugs 

knowing fully well its active compositions. 
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1.  INTRODUCTION 
 

Nature has endowed us with different medicinal plants. Man, from the beginning of 

existence has familiarized himself with medicinal plants and make use of them in different ways 

throughout the ethnic groups. In the search for foods, man has successfully distinguished plants 

suitable for different medicinal purpose from other due to the observation of those with 

biological and pharmacological effects. The growth of knowledge incurred by man has grown 
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and many plants can now be used as medicine to cure diseases and to develop new plant drugs. 

Medicinal plants usually come with some specific potentials such as maintaining health whether 

in modern medicine or in traditional medicine. Plants being a very vital source of medicine play 

a major role in world health [1]. The Food and Agriculture Organizations estimated in 2002 

that over 50,000 herbal plants are used across the world. Medicinal plants are considered a store 

house of many types of active compounds having different therapeutic potentials. The 

therapeutic properties of medicinal plants over a long period of time has been well explored [2].  

 

 

2.  HERBAL MEDICINE 

 

Herbal Medicine is called “Botanical or Phytotherapy,” and it refers to making use of the 

plants leaves, root, bark, seeds, flowers and berries for therapeutic and medicinal purposes for 

treating diseases and managing human health. A botanical is a plant or plant part valued for its 

medicinal or therapeutic properties. Herbal products, botanic product and phyto-medicine are 

all products that are made from botanicals that are mainly used in the treatment and 

improvement of health. 80% of the world’s population which corresponds to about 4 billion 

people usually make use of medicinal plant for some aspect of primary healthcare as reported 

by the World Health Organization (WHO) [3]. Thus, WHO has recognized herbal medicine as 

an essential components of primary health care which is about 11% of the 252 drugs are derived 

from medicinal plants [4]. Herbal medicine is effective, lesser side effect, and affordable than 

the medicines bought from an allopathic medicine. Herbal medicines include herbs, herbal 

materials, herbal preparations, and herbal products that contain different parts of plants or other 

plant materials as active ingredients. India, China, Pakistan, Japan, Thailand and Sri Lanka all 

practices traditional medicine; 40% of the people in China consume traditional medicine. In the 

United States of America for instance, in early 90s, $2.5 Billion was estimated as the revenue 

from the sale of herbal medicine. Also in Japan, there is high demand for herbal products over 

pharmaceutical products.  

In Germany, 1500 plant species of 200 families have been processed into medicinal 

products. In South Africa, over 500 species of natural product are commercialized while 

countries like Germany, Poland and Bulgaria are known as major exporters of medicinal plant 

product [5].  Phytochemicals (Phyto from Greek word - meaning ‘plant’) also known as plant 

secondary metabolites are active compounds that protect plants against a wide range of diseases 

and infections. The active compounds possess therapeutic potentials that are considered as a 

drug or medicine usually sold in form of tablets, capsules, teas, powders, extract and dried or 

fresh plants. Human beings use herbal medicine because of the pharmacological effects it 

contains to improve and maintain their health. The active compounds can be classified into 

primary and secondary metabolites. Primary metabolites are organic compounds like protein, 

fats, nucleic acid, glucose, polysaccharide and starch which are usually beneficial for the 

nutritional development of human body. Plant secondary metabolites includes alkaloids, 

saponin, tannins, flavonoids, cardiac glycosides, steroids, terpenoids, volatile oils.  

The medicinal and therapeutic efficacy of plants can be ascribed to these secondary 

metabolites for curing diverse nature of diseases. The role of these phytochemicals are well 

documented. Alkaloids are known to possess an antimalarial, antispasmodic, analgesic and 

diuretic properties. Terpenoids possess antibacterial, antiviral, anticancer, antimalarial, anti-

inflammatory and anthelminthic properties. Flavonoids and Phenol are reported to possess 
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antioxidant, antibacterial and anti-allergic properties. Saponin possess anti-inflammatory and 

antiviral and plant defence activities while Glycosides also have antibacterial and antifungal 

properties [6,7].  

 

2. 1. Benefits of Herbal medicine 

 Natural healing 

 More affordable than conventional medicine 

 They are safe 

 Help in building the immune system 

 Fewer/little side effects 

 Easily accessible 

 Stabilizes hormones and metabolism 

 Often times, we can use poly-herbal (Combinations of herbs) preparations, which is 

always more effective 

 

 

3.  TRADITIONAL MEDICINE (TM) 

 

Traditional medicine is the combination of the total knowledge, skills, and practices based 

on the beliefs, theories and experiences indigenous to different cultures which are used to 

maintain and improve health, as well as to treat, prevent, diagnose, or examine physical and 

mental illnesses [8]. Different ethnic groups historically developed diverse healing methods to 

fight against varieties of health and life threatening diseases. TM commonly known as 

complementary and alternative medicine (CAM) or complementary and ethnic medicine plays 

major role in so many countries till date [9,10].  

TM usually adopted by other persons outside the indigenous culture is termed 

complementary or alternative medicine [8,11]. The developed and developing countries of the 

world have really shown rapid increase in the utilization of herbal remedies and CAM [12].  

Some 20 year ago, the pharmacopoeias of developed and developing countries of the 

world through a thorough investigation and the reason behind the research was to evaluate 

whether TM had really inspired modern drug discoveries and to correlate between the use of 

the isolated active compounds and their application in TM. The research focused on the 

different compounds isolated from different plants that is used to produced drugs in different 

countries of the world and the findings established the fact that TM had played a major role in 

developing new herbal drugs that is very effective.  

The findings focused on about 122 compounds of which 80% was found to be 

pharmaceutically effective in folk medicine, and the 122 compounds originated from 94 plant 

species [3]. 

 

3. 1. Development of natural drug from herbal plant 

For ages, there has been a total turn around by people from orthodox to natural remedies 

to cure common diseases such as stomach upset, toothaches, colds, allergies etc. A shift has in 

the universal trend from synthetic to herbal medicine which we can call “Return to Nature” for 

the prevention and treatment of diseases. From time immemorial, nature has always been the 



World News of Natural Sciences 31 (2020) 92-109 

 

 

-95- 

only source of medicinal plants. Human civilization has converted the plants to food, economic 

advantage, medicine, clothing and shelter.  

Herbal plants have a lot of pharmacological and medicinal advantage such as been used 

as an antioxidant, antiviral, anticancer, antimicrobial, antifungal and antiparasitic. Plants have 

free radical scavenging molecules, including flavonoids, phenolics, anthocyanins and vitamins, 

which show antioxidant like activity [7]. It has been reported that the antioxidant property of 

phytochemicals may be mitigated by the oxidative stress in the biological system.  

Presence of phytochemicals in plants have lowered the risk of various human diseases 

such as cancer, malaria, cardio-vascular diseases, diabetes, neurodegenerative disorders. It has 

been well documented that herbal plants and their derivatives play critical roles in modern drug 

development. Medicinal plants are the natural resources in developing of new drugs [8,13,14]. 

However, many herbal medicine are usually directly or indirectly derived from plants that are 

normally considered as a very potent medicine used for the treatment of various human diseases 

[15,16]. Once the medicinal plant is chosen for a single drug molecule based on a research 

survey and known phytochemical relationships, the next step is its collection and botanical 

identification. The plant material is subjected to drying at a cool temperature ambient 

temperature in a shady place or in an oven with a controlled airflow and temperature.  

The dried or stabilized plant material should then be powdered to give a suitable mesh 

size and subjected to a suitable extraction process as per standard operating procedures. For 

bioactive studies, some extracts are prepared and subjected to a preliminary screening 

programme. The extracts are subjected to standard chromatographic techniques of fractionation 

and isolation of bioactive molecules [17]. A number of medicinal plants have been subjected to 

detailed chemical investigations for isolation of pure bioactive molecules which have been 

pharmacologically evaluated.  

This has led to the discovery of new drugs. At the beginning of the nineteenth century, 

the era of “modern” drugs began. In 1805, the first pharmacologically-active compound 

morphine was isolated by a young German pharmacist, Friedrich Sertürner, from the opium 

plant [18,19]. Subsequently, countless active compounds have been separated from natural 

products. Some type of medicines, such as anticancer, antihypertensive, and antimigraine 

medication, have benefited greatly from natural products [18,20]. Over the past dozen years, 

increasing attention has accordingly been paid to natural products in the search for novel drugs 

in combination with new technology, such as high-throughput selection [21,22].  

Natural products, which have evolved over millions of years, have a unique chemical 

diversity, which results in diversity in their biological activities and drug-like properties. Those 

products have become one of the most important resources for developing new lead compounds. 

Natural products will undergo continual use toward meeting the urgent need to develop 

effective drugs, and they will play a leading role in the discovery of drugs for treating human 

diseases, especially critical diseases [23]. The drug discovery process from plants is a laborious 

and time consuming process.  

The classical examples of drug discovery like morphine, quinine, digoxin, etc which 

replaced the extracts of their respective plants were mostly responsible for harbouring the idea 

that a single active ingredient must have been responsible for the bioactivity [24]. The discovery 

of artemisinin can be traced back to the 1960s, when tropical malaria was a serious problem 

during the Vietnam War. North Vietnam requested China to help tackle the malaria problem. 

The Chinese government approved a project for malaria control and drug research in 1967.  
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The research group made its investigations and carried out a large-scale search of the 

literature on the subject. As part of the phytochemical and pharmacological research effort, a 

lot of Chinese herbal medicines were screened and investigated with respect to their toxicity or 

efficacy. Eventually artemisinin was derived from Artemisia annua L. in 1972 [25-27]. 

Artemisinin is quite different from previously-used antimalarial drugs, such as chloroquine, in 

that it has a novel structure, with a sesquiterpene lactone bearing a peroxy group, and it does 

not contain nitrogen heterocycles. Compared with previous antimalarial drugs, artemisinin has 

the merit of high efficiency, quick effect, and low toxicity.  

Artemisinin is effective in treating various forms of malaria, such as falciparum and 

cerebral malaria, which are resistant to chloroquine, and its mechanism of action is different 

from traditional antimalarial drugs. The discovery of artemisinin was a great success for TCM 

at a special period in China’s history, and it was achieved through a well-organized team of 

hundreds of researchers [27]. ‘Arteether’, introduced in 2000, as Artemotil is derived also from 

‘Artemisinin’ [28].  

‘Grandisine A’ and ‘Grandisine B’ are two indole alkaloids which were isolated from the 

leaves of the Australian rainforest tree, Elaeocarpus grandis. ‘Grandisine A’ contains a unique 

tetracyclic skeleton, while ‘Grandisine B’ possesses an unusual combination of 

isoquinuclidinone and indolizidine ring systems. Both ‘Grandisine A’and ‘Grandisine B’ 

exhibit binding affinity for the human δ-opioid receptor and are potential leads for analgesic 

agents [29].  

‘Galantamine hydrobromide’ is an Amaryllidaceae alkaloid obtained from the plant 

Galanthus nivalis and has been used traditionally used in Turkey and Bulgaria for neurological 

conditions and is used for the treatment of Alzheimer’s disease [30,31].  

‘Apomorphine’ is a derivative of ‘Morphine’ isolated from the poppy (P. somniferum) 

and is a short-acting dopamine D1 and D2 receptor agonist, as well as a potent dopamine 

agonist, used to treat Parkinson’s disease [32]. ‘Tubocaurarine’ isolated from the climbing 

plant, Chondrodendron tomentosum (Menispermaceae) is one of the active constituents used as 

a muscle relaxant in surgical operations, reducing the need for deep anesthesia [33]. It is 

estimated that 60 % of anti-tumour and antiinfectious drugs already on the market or undergoing 

clinical trials are of natural origin [34].  

The most widely used breast cancer drug ‘Paclitaxel’ (Taxol®) is isolated from the bark 

of Taxus brevifolia (Pacific Yew). The bark from about three mature 100-year-old trees is 

required to provide 1 gram of Taxol® given that a course of treatment may need 2 grams of the 

drug. Taxol® is present in limited quantities from natural sources, its synthesis (though 

challenging and expensive) has been achieved [35].  

Baccatin III present in much higher quantities and readily available from the needles of 

T. brevifolia and associated derivatives is an example of a structural analogue that can be 

efficiently transformed into Taxol® [33]. Other examples of antitumor compounds currently in 

clinical trials include ‘Ingenol 3-O-angelate’ a derivative of the Polyhydroxy diterpenoid 

ingenol isolated from the sap of Euphorbia peplus (known as “petty spurge” or “radium weed”) 

which is a potential chemotherapeutic agent for skin cancer [36,37].  

‘PG490-88’ (14- succinyl triptolide sodium salt), a semisynthetic analogue of triptolide 

is a diterpene-diepoxide isolated from Tripterygium wilfordii which is used for autoimmune 

and inflammatory diseases in the People’s Republic of China [38,39]. ‘Combretastatin A-4 

phosphate’ a stilbene derivative from the South African Bush Willow, Combretum caffrum acts 

as an anti-angiogenic agent causing vascular shutdowns in tumors [40,41].  
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Natural products can be predicted to remain an essential component in the development 

of new, safe and economical medications [42]. 

 

Table 1. Some active chemical compounds isolated from natural products (medicinal plants) 
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4.  PROBLEMS FACING THE USAGE OF MEDICINAL PLANTS 

 

In spite of the wide acceptance and usage given to medicinal plants especially in the 

developing countries, there are still a number of challenges facing the utilization of this nature’s 

gift. One of the problems facing the usage of herbs comes from the prescription challenges; 

often, herbs may be used together because the combination is more effective and may have 

fewer side effects. However, various studies have highlighted their possible side effects, if taken 

irregularly, in excessive amounts or in combination with some medicines [67]. Interaction 

between drugs and herbs can also cause undesired effects. Despite the success of drug 

development research from medicinal plants in the past decades, some of the shortcomings in 

the applications include but not limited to the quality of an herbal product is questioned and the 

standardization of raw material emerges as a major issue for herbal industry [68,69]. Herbal 

plants can be easily contaminated during growth, processing and collection. Adulteration and 

heavy metal contamination are the two major problems reported in Herbal medicines. 

Therefore, it is necessary to improve the quality and quantity of bioactive compounds for 

developing new herbal drug and keep pace with other drug discovery efforts [70,71]. Also, it 

has been observed that some plants are not safe for health because they contain some toxic 

compounds which show adverse effects in the body [72]. Many people believe that products 

labeled “natural” are always safe and good for them. This is not necessarily true. Herbal 

medicines do not have to go through the testing that drugs do. Some herbs, such as comfrey and 

ephedra, can cause serious harm. Some herbs can interact with prescription or over-the-counter 

medicines.  

 

4. 1. Future of Herbal Medicine 

While still not widely accepted, herbal medicine is being taught more in medical schools 

and pharmacy schools. In 2019, University of Medical Science (UNIMED) Ondo state, Nigeria 

was planning to commence the study of herbal medicine which was to be accredited by the 

National University Commission (NUC). If approved, it will afford the university opportunity 

to research more into herbs and run undergraduate study in herbal medicine. More healthcare 

providers are learning about the positive and potentially negative effects of using herbal 

medicines to help treat health conditions. Some healthcare providers, including doctors and 

pharmacists, are trained in herbal medicine. They can help people create treatment plans that 

use herbs, conventional medications, and lifestyle changes to promote health [73]. To gain 

public trust and to bring herbal product into mainstream of today’s healthcare system, clinical 

trials should be applied by the researchers, manufacturers, and the regulatory agencies to ensure 

the quality and consistency of the traditional herbal products. Using modern technologies, the 

quality and consistency of the heterogeneous herbal products can be monitored. A well-

designed clinical trial is the method of choice to prove the safety and effectiveness of a 

therapeutic product. Basic uses of plants in medicine will continue in the future, as a source of 

therapeutic agents and as raw material base for the extraction of semi-synthetic chemical 

compounds such as cosmetics, perfumes, and food industries. In the dual role as a source of 

health care and income, medicinal plants make an important contribution to the larger 

development process [74]. It is a major responsibility of the regulatory authorities to ensure that 

the consumers get the medication, which guarantee with purity, safety, potency, and efficacy. 

The quality control of crude drugs and herbal formulations is of paramount importance in 

justifying their acceptability in modern system of medicine.  
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5.  CONCLUSION 

 

In the next few decades, herbal medicine may become a new era of medical system for 

the management of human diseases. Even though synthetic drugs are gaining ground in the 

healthcare system all over the world, however, available evidences suggest that nature will 

continue to be a pointer for drug discovery. There is a need to advance search for the 

development and characterization of new natural drugs with the aid of better screening methods 

from plants and other natural sources. As science advanced, it becomes imperative to solve the 

new challenges of modern healthcare system using medicinal plants. 

 

 

References 

 

[1] Sandberg F, Corrigan D. Natural Remedies. Their Origins and Uses. Abingdon: Taylor 

& Francis; 2001.  

[2] H. Raina, G. Soni, N. Jauhari, N. Sharma and N. Bharadvaja, Phytochemical importance 

of medicinal plants as potential sources of anticancer agents. Turkish Journal of Botany 

Vol. 38, pp. 1027-1035, 2014. 

[3] D.S. Fabricant, and N.R. Farnsworth.  The value of plants used in traditional medicine 

for drug discovery. Environmental Health Perspective. Vol. 109, pp. 69-75. 2001  

[4] N.D. Taylor Leslie. Plant Based Drugs and Medicines, Rain Tree Nutrition, 2000. 

[5] R. Singh. Medicinal plants: A review. Journal of Plant Sciences. Vol. 3, issue 1, pp. 50-

55, 2015 

[6] R. Maurya, G. Singh, P.P. Yadav. Antiosteoporotic agents from Natural sources. In: 

Atta-ur-Rahman (Ed.). Studies in Natural Products Chemistry. Vol. 35, pp. 517-545. 

2008 

[7] A. Chopra, V. Doiphode. Ayurvedic medicine: Core concept, therapeutic principles and 

current relevance. Medical Clinics of North America. Vol. 86, pp. 75-89, 2002  

[8] World Health Organization Media Centre, Traditional Medicine, 2008. WHO, Fact 

sheet No134, http://www.who.int/mediacentre/factsheets/2003/fs134/en/ 

[9] A.A Abdullahi. Trends and challenges of traditional medicine in Africa. Journal of 

Traditional. Complementary and Alternative Medicine. Vol. 8, pp. 115-123, 2011 

[10] WHO (World Health Organization). General Guidelines for Methodologies on Research 

and Evaluation of Traditional Medicine; World Health Organization: Geneva, 

Switzerland, 2000. 

[11] A. Gurib-Fakim. Medicinal plants: traditions of yesterday and drugs of tomorrow. 

Molecular Aspects of Medicine, vol. 27, no. 1, pp. 1-93, 2006 

[12] A. Chintamunnee and M.F. Mahomoodally. Herbal medicine commonly used against 

infectious diseases in the tropical island of Mauritius. Journal of Herbal Medicine, vol. 

2, pp. 113–125, 2012 



World News of Natural Sciences 31 (2020) 92-109 

 

 

-105- 

[13] M. Heinrich and H.L Teoh. Galanthamine from snowdrop-the development of a modern 

drug against Alzheimer's disease from local Caucasian knowledge. Journal of. 

Ethnopharmacology. Vol. 92, pp. 147-162, 2004 

[14] A.K Shakya, N. Sharma, M. Saxena, S. Shrivastava, S. Shukla. Evaluation of the 

antioxidant and hepatoprotective effect of Majoon-e-Dabeed-ul-ward against carbon 

tetrachloride induced liver injury. Experimental Toxicology and Pathology. Vol. 64, 

issue 7-8, pp. 767-73, 2012. 

[15] Modak M, Dixit P, Londhe J, Ghaskadbi S, Paul T, Devasagayam A. Indian Herbs and 

Herbal Drugs Used for the Treatment of Diabetes. Journal of Clinical Biochemistry & 

Nutrition Vol. 40, issue 3, pp. 163-173, 2007 

[16] A.K Shakya, and S. Shukla. Evaluation of hepatoprotective efficacy of Majoon-e-

Dabeed-ul-ward against acetaminophen induced liver damage: A Unani herbal 

formulation. Drug development Research. Vol. 72, issue 4, pp. 346-352, 2011 

[17] M.A Tantry. (2009) Plant natural products and drugs: a comprehensive study. Asian 

Journal of Traditional Medicines Vol. 4, issue 6, pp. 241-249, 2009 

[18] Y.E Joo. Natural product-derived drugs for the treatment of inflammatory bowel 

diseases. Intestinal. Research. Vol. 12, pp. 103-109, 2014 

[19] G.R. Hamilton, and T.F. Baskett. In the arms of Morpheus the development of 

morphine for postoperative pain relief. Canadian. Journal of Anaesthesia. Vol. 47, pp. 

367-374, 2000 

[20] D.J Newman, G.M. Cragg, K.M. Snader. Natural Products as Sources of New Drugs 

over the Period 1981–2002. Journal of Natural Product. Vol. 66, pp. 1022-1037, 2003  

[21] L.T. Ngo, J.I. Okogun, W.R. Folk. 21st Century natural product research and drug 

development and traditional medicines. Natural Product Report Vol. 30, pp. 584-592, 

2013 

[22] F. Zhu, X.H Ma, C. Qin, L. Tao,  X. Liu, Z. Shi, C.L. Zhang, C.Y. Tan, Y.Z. Chen, 

Y.Y. Jiang. Drug discovery prospect from untapped species: Indications from approved 

natural product drugs. Plos One, 7,e39782. 2012. 

[23] U. Galm, B. Shen, Natural product drug discovery: The times have never been better. 

Chemistry & Biology. Vol. 14, pp. 1098-1104, 2007. 

[24] K.K Bhutani, and V.M. Gohil, Natural Products Drug Discovery Research in India: 

Status and Appraisal. Indian Journal of Experimental Biology Vol. 48: pp. 199-207, 

2010 

[25] S.X. Zhao, W.C Ye, J.H. Gu, J.H. Liu, X.Q. Zhang, Z.Q. Yin, H. Wang, L.H. Zhang, 

Y.Z. Guo, J.X. Feng, Medicinal plant resources in Lingnan area and emergency 

medicine in Ge Hong zhou hou bei ji fang. Asian Pacific journal of Traditional 

Medicine. Vol. 8, pp. 11–12, 2012 

[26] Y. Li, Qinghaosu (artemisinin): Chemistry and pharmacology. Acta Pharmacologica. 

Sinica Vol. 33, pp. 1141-1146, 2012 



World News of Natural Sciences 31 (2020) 92-109 

 

 

-106- 

[27] Y.L Wu. Artemisinin – the revelation of the history and reality. Chemical Progress. 

Vol. 21, pp. 2365-2371, 2009 

[28] D.J Newman, and G.M Cragg.  (2005) In Drug Discovery, Therapeutics, and Preventive 

Medicine; Zhang, L., Fleming, A., Demain, A. L., Eds.; Humana Press: Totowa, NJ, 

USA; p. 74. 

[29] Carroll, A. R., Arumugan, G., Quinn, R. J., Redburn, J., Guymer, G. and Grimshaw, P. 

(2005). Grandisine A and B, novel indolizidine alkaloids with -opioid receptor binding 

affinity from the leaves of the human Australian rainforest tree Elaeocarpus grandis. 

Journal of Organic Chemistry 70: 1889-1892 

[30] Howes, M. J. R., Perry, N. S. L., Houghton, P. J. (2003). Plants with traditional uses and 

activities, relevant to the management of Alzheimer's disease and other cognitive 

disorders. Phytotherapy Research. 17: 1-18 

[31] Heinrich, M., Teoh, H. L. Galanthamine from snowdrop-the development of a modern 

drug against Alzheimer's disease from local Caucasian knowledge. Journal of. 

Ethnopharmacology. Vol. 92, pp. 147-162. 2004. 

[32] D. Deleu, Y. Hanssens, and M.G. Northway, M. G. Subcutaneous apomorphine: An 

evidence based review of its use in Parkinson's disease. Drugs Aging Vol. 2, pp. 687-

709, 2004 

[33] P.M Dewick. Medicinal Natural Products: A Biosynthentic Approach, 2nd ed.; John 

Wiley and Son: West Sussex, UK, pp. 520.2002 

[34] M. Hamburger, K. Hostettmann, Bioactivity in plants: the link between phytochemistry 

and medicine. Phytochemistry Vol. 30, issue 12, pp. 3864-74, 1991 

[35] K.C Nicolaou, Z. Yang, J.J Liu, H. Ueno, P.G. Nantermet, R.K. Guy, C.F. Claiborne, J. 

Renaud, E.A. Couladouros, K. Paulvannan, and E.J Sorensen. Total synthesis of taxol. 

Nature Vol. 367: 630–634, 1994 

[36] N. Kedei, D.J Lundberg, A. Toth, P. Welburn. Garfield, S. H., Blumberg, P.M. 

Characterization of the interaction of ingenol 3-angelate with protein kinase C. Cancer 

Research. Vol. 64 pp. 3243-3255, 2004 

[37] S.M Ogbourne, A. Suhrbier, B. Jones. Antitumour activity of ingenol 3-angelate: 

Plasma membrane and mitochondrial disruption and necrotic cell death. Cancer 

Research. Vol. 64, pp. 2833-2839, 2004 

[38] Kiviharju, T. M., Lecane, P. S., Sellers, R. G., Peehl, D. M. (2002). Antiproliferative 

and proapoptic of triptolide (PG490), a natural product entering clinical trials, on 

primary cultures of human prostatic epithelial cells. Clinical Cancer of Research. 8: 

2666-2674 

[39] J.M Fidler, K. Li, and C. Chung. PG490- 88, a derivative of triptolide, casues tumor 

regression and sensitizes tumors to chemotherapy. Molecular Cancer Therapeutics. 

Vol. 2, pp. 855-862, 2003 

[40] D.J Newman, and G.M. Cragg. In Drug Discovery, Therapeutics, and Preventive 

Medicine; Zhang, L., Fleming, A., Demain, A. L., Eds.; Humana Press: Totowa, NJ, 

USA, p. 74. 2005 



World News of Natural Sciences 31 (2020) 92-109 

 

 

-107- 

[41] S.E Holwell, P.A Cooper, J.W. Grosios, J.W. Lippert, G.R Pettit, S.D. Snyder, M.C. 

Bibby, Combretastatin A-1 phosphate, a novel tubulin-binding agent with in-vivo 

antivascular effects in experimental tumors. Anticancer Research. Vol. 22, pp. 707-712, 

2002 

[42] M. Lahlou, The Success of Natural Products in Drug Discovery. Pharmacology & 

Pharmacy Vol. 4, pp. 17-31, 2013 

[43] Nisar Ahmad, Hina Fazal, Bilal Haider Abbasi, Shahid Farooq, Mohammad Ali, 

Mubarak Ali Khan. Biological role of Piper nigrum L. (Black pepper): A review. Asian 

Pacific Journal of Tropical Biomedicine. S1945-S1953, 2012 

[44] Y. Kodera, M. Hiromichi, Y. Susumu, S. Toshihiko, I. Yoichi, F. Toru, N. Hoyoku. 

Allixin, a stress compound from garlic. Chemical & Pharmaceutical Bulletin. Vol. 37, 

no. 6, pp. 1656-1658, 1989 

[45] W.T. Ju, O.C. Kwon, H.B. Kim, G.B. Kim, G.B. Sung, H.W. Kim, Y.S. Kim. 

Qualitative and quantitative analysis of flavonoids from 12 species of Korean mulberry 

leaves. Journal of food science and Technology. Vol. 55, issue. 5, pp 1789-1796, 2018 

[46] P. Op de Beck, B. David, G. Cartier, M.G. Dijoux-Franca. Antioxidant flavonoids and 

phenolics acids from leaves of Leea guineensis G.Don (Leeacea). Phytotherapy 

research. Vol. 17, issue 4, pp 345-347, 2003 

[47] M.A. Abdalla, and H. Laatsch. Flavonoids from Sudanese Albizia zygia (Leguminosae, 

Subfamily Mimosoideae). A plant with Antimalaria potency. African journal of 

traditional complementary and alternative medicine Vol. 9, issue. 1, pp. 56-58. 2012. 

[48] J.Y. Lin, L.L. Lei, T.C. Tung. Purification of abrin from Abrus precatorius L. 

Leguminosae. Taiwan Yi Xue Hui Za Zhi. Vol. 68, pp. 518-521. 1969 

[49] N.G. Dedehou, A.D Adenile, P.A. Olounlade, and A. Georcelin. A review on medicinal 

plants of Parkia biglobosa (Mimosaceae-Fabaceae) and Pterocarpus Erinaceus 

(Leguminosae-Papilionoidea). Journal of Medicinal Plant Studies. Vol. 4, issue 6, pp. 

132-137, 2016 

[50] H.A Ahmed. Therapeutic Potential of Cnestis ferruginea: A Review. Journal of 

Pharmacognosy and phytochemistry. Vol. 6, issue. 6, pp. 1397-1401, 2017 

[51] R. Hamidpour, S. Hamidpour, M. Hamidpour, M. Sohraby. and R. Hamidpour. (2015). 

Turmeric (Curcuma longa): From a Variety of Traditional Medicinal Applications to its 

Novel Roles as Active Antioxidant, Anti-Inflammatory, Anti-Cancer and Anti-Diabetes. 

International Journal of Pharmacology, Phytochemistry and Ethnomedicine, Vol. 1, pp. 

37-45, 2015 

[52] S. Mahata, S. Maru, S. Shukla, A. Pandey, B. Das, and A.C. Bharti (2012). Anticancer 

property of Bryophyllum pinnata (Lam.) Oken. leaf on human cervical cancer cells. 

BMC Complementary and Alternative Medicine Vol. 12, issue. 15. 

https://doi.org/10.1186/1472-6882-12-15 

[53] S.E Atawodi, and J.C Atamodi. Azadirachta indica (Neem): A plant of multiple 

biological and pharmacological activities. Phytochemistry reviews Vol. 8, issue 3, pp. 

601-620, 2009 

https://doi.org/10.1186/1472-6882-12-15


World News of Natural Sciences 31 (2020) 92-109 

 

 

-108- 

[54] E. Amri and F. Mamboya. Papain, a plant enzyme of biological importance: a review. 

American Journal of Biochemistry and Biotechnology, Vol. 8, no. 2, pp. 99-104, 2012 

[55] Chao and Linn. Isolation and Identification of bioactive compounds in Andrographis 

paniculata (chuanxinlian). Chinese medicine. Vol. 5, no. 17. 2010. Doi:10.1186/1749-

8546-5-17 

[56] M.D. Moreira, M.C. Picanco, R.N. Guedes, E.C. Barros, and M.R. Campos. 

Compounds from Ageratum conyzoides: isolation, structural elucidation and insecticidal 

activity. Pest Management of Science. Vol. 63, no. 6, pp. 615-21, 2007 

[57] V. Kuete, K.O. Eyong, G.N Folefoc, V.P. Beng, H. Hussain, K. Krohn, and A.E. 

Nkengfack, Antimicrobial activity of the methanolic extract and of the chemical 

constituents isolated from Newbouldia laevis. Pharmazie. Vol. 62, no. 7, pp. 552-556, 

2007 

[58] A.A. Magid, P.A. Yao-Kouassi, D.P.A. Gossan, C. Mairot, and L. Voutquenne-

Nazabadioko. New Antioxidant Flavonoids from the Aerial Parts of Secamone Afzelii. 

Journal of Antioxidant Activity. Vol. 1, no. 2, pp. 8-16, 2016 

[59] G.O Anyanwu, N. Ur-Rehman, C.E. Onyeneke, and K. Rauf. Medicinal plants of the 

genus Anthocleista - A review of their ethnobotany, phytochemistry and pharmacology. 

Journal of Ethnopharmacology. Vol. 175: pp. 648–667, 2015 

[60] P.K Lunga, J.D. Tamokou, S.P.C. Fodouop, J. Kuiate, J. Tchoumboue, and D. Gatsing. 

Antityphoid and radical scavenging properties of the methanol extracts and compounds 

from the aerial part of Paullinia pinnata. Springerplus 3, 302, 2014 

[61] K.O Otun, D.B Onikosi, A.T. Ajiboye, and A.A. Jimoh. Chemical Composition, 

Antioxidant and Antimicrobial Potentials of Icacina trichantha Oliv. Leaf Extracts. 

Research Journal of Phytochemistry, Vol 9, pp. 161-174, 2015 

[62] B.M Dinnimath, S.S. Jalalpure, and U.K Patil. Antiurolithiatic activity of natural 

constituents isolated from Aerva lanata. Journal of Ayurveda and integrative medicine. 

Vol. 8, no. 4, pp. 226-232. 2017 

[63] B. Chithambo, R.W.M. Krause and X.S Noundou. Anti-malarial synergy of secondary 

metabolites from Moringa lucida Benth. Journal of Ethnopharmacology. Vol. 199, pp. 

91-96, 2017 

[64] Nomenclature of organic chemistry: IUPAC Recommedations and Preferred Names 

2013. (Blue book). Cambridge: The royal Society of Chemistry. 2014. P. 908. 

doi:10.1039%2F9781849733069-FP001 

[65] Q. Wu, J. Patocka, E. Nepovomova, and K. Kuca. Jatropha Gossypifolia L. and its 

Biologically active metabolites: A mini review. Journal of Ethnopharmacology. 24; 

234: 197-203. doi: 10.1016/j.jep.2019.01.022 

[66] A.O Ayoka, O. Rotimi, S.K.D. Bamitale, and R.O Akomolafe. Effect of Fractionated 

extracts and isolated pure compounds of Spondia mombin (L. Anarcadiaceae) Leaves on 

Novelty induced Rearing and Grooming Behaviours in Mice. African Journal of 

Traditional Complementary and Alternative Medicine. Vol. 10, issue 5, pp. 244-255, 

2013. 



World News of Natural Sciences 31 (2020) 92-109 

 

 

-109- 

[67] F. Stickel, E. Patsenker, and D. Schppan. Herbal hepatotoxicity. Journal of Hepatology 

Vol. 43, pp. 901–910, 2005 

[68] M. Yadav, S. Chatterji, S.K. Gupta, G. Watal. Preliminary phytochemical screening of 

six medicinal plants used in traditional medicine. International Journal of Pharmacy 

and Pharmaceutical Sciences. Vol. 6, issue 5, pp. 539-542, 2014 

[69] B. Patwardhan, A.D.B. Vaidya, M. Chorghade. Ayurveda and Natural Products Drugs 

Discovery. Current Science. Vol. 86, issue 6, pp. 789-799, 2004 

[70] B. Dash, B.K. Sharma. Charak Samhita. 7th ed. Varanasi (India): Chaukhamba Sanskrit 

Series, 2001.  

[71] A.M. Clark. Natural products as a source for New Drugs. Pharmaceutical Research. 

Vol. 13, issue 8, pp. 1133-1141, 1996 

[72] M. Wink. Introduction: Biochemistry, Physiology and Ecological Functions of 

Secondary Metabolites, Second Edition Annual Plant Reviews, 2010, 40 

[73] K.P Sanjoy and Y. Shukla. Herbal medicine: Current status and the future. Asian Pacific 

Journal of Cancer Prev. Vol. 4, pp. 281-288, 2003 

[74] V. Sheetal and S.P Singh. Current trends in plants in plant diseases diagnostics and 

management practices. Journal of Experimental Biology Vol 3, pp. 128-135, 2008 


