Research and Reviews: Journal of Hospital and Clinical

Pharmacy
Importance of Natural Products in the Modern History

Navajyothi Chintoju*1, Prasanthi Konduru, Rajya Lakshmi Kathula2, Ravalli Remella3
1University College of Technology, Osmania University, Tarnaka, Hyderabad
2Government City College, AfzulGunj, Hyderabad.

3Assistant Professor, Pydaha College of Pharmacy, Andhra University, Vizag.

Commentary Article

*For Correspondence

Recgived: 06/02/2015 Navajyothi Chintoju
Revised: 28/03/2015 University College of Technology,
Accepted: 30/03/2015 Osmania University,

Tarnaka, Hyderabad,India,
Tel.no: 8702319734;
E-mail:Chintoju.navajyothi@gmail.com

Keywords: Shikimate pathway, Mevalonate pathway, terpenoids

INTRODUCTION

A natural product is a chemical organic substance which is produced by the living organisms found in the
nature that are produced by the pathways of primary and secondary metabolism [1,2].t can be
synthesized by the chemical synthesis by semi synthesis and total synthesis and responsible for the
development in the field of organic chemistry by providing challenging synthetic targets. Natural products
have pharmacological activity that can be useful in treating various kinds of diseases. These may act as
active components not only for traditional medicine but also for modern medicines [3,4].These natural
products often used as starting points for drug discovery in the chemical synthesis from which synthetic
analogs can be prepared with improved efficacy, potency, safety and purity[5,6].

It can be divided into two major classes’ primary and secondary metabolites. Primary metabolites is
essential to the survival of the organism mainly involves in the energy production includes respiratory
and photosynthetic enzymes and secondary metabolites that mainly effects the other organisms but

helps to increase the competitiveness of the living organism in its environment [7-10].

CLASSIFICATION OF THE NATURAL PRODUCTS

1) Based on the molecular skeletal structure - open chain aliphatic, alicyclic and cycloparaffinic,
aromatic, benzoid and heterocyclic

2) Based on physiological activity - plant or animal origin

3) Based on chemotaxonomy - review the plant constituents

4) Based on biogenesis - biosynthetic pathways of plants and animal metabolites
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BIOSYNTHETIC PATHWAYS
Major classes of natural products are described below:
e Photosynthesis or gluconeogenesis — monosaccharides — polysaccharides (cellulose, chitin,
glycogen etc.)
e Acetate pathway — fatty acids and polyketides
e Shikimate pathway — aromatic amino acids and phenylpropanoids
e Mevalonate pathway and methyletrythritol phosphate pathway — terpenoids and steroids

e Amino acids — alkaloids

i) Carbohydrates

These are the essential nutrients in energy production for most of the living organisms.These are the
products of plant photosynthesis and animal gluconeogenesis.Polysaccharides formed from simpler
carbohydrates which are the structural components for plants and microorganisms includes the cell wall
of bacteria [11-14].

ii) Fatty acids and polyketides

These classes of natural products have diverse structures and functions which includes prostaglandins

and macrolide anti-biotics [15-18].

SOURCES OF NATURAL PRODUCTS:
The extraction from natural products from the tissues, cells, secretions of microorganisms, animals and
plants. An unfractioned product which is a crude form extracted from any of these sources contain new
chemical compound. Researchers travel all over the world obtaining samples to analyse and evaluate in
drug discovery by various screening methods by bioassays [19-22].

The lead of natural products may be obtained by the following methods;

1) By total synthesis

2) A precursor for a semisynthetic compound

3) A frame work which serves as a basis for a structurally different compound by total or semi-

synthetic process.

MEDICINAL USES

Ancient civilization conducted various experiments with various plants and animal parts in order to know
what biological activity might be present. Through the trial and error experiments they had been found
that these crude drugs have healing power in reducing the diseases and they have pass down the
knowledge through the various generations in traditional Chinese medicine and Ayurveda. These extracts
of crude drugs may lead to the discovery of other active ingredients and eventually lead to the

development of chemically pure drugs which have real beneficial effects [23-25].
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Now days, current prescribed drugs directly derived from natural products. Some of the examples include
oldest natural product based drugs are analgesics where the bark of the Willow tree had the effect of
pain relieving properties, this is due to the salicin natural product hydrolyzed into salicylic acid.
Acetylsalicylic acid which is better known as the aspirin, a synthetic derivative used as a pain reliever
[26,27].

The first anti-biotic penicillin acts as a anti-infective which is a natural product obtained from the mold of

Penicillium Notatum.

ISOLATION AND PURIFICATION

All the natural products begin as mixtures with other compounds from the natural sources from which
the product must be isolated and purified. The isolated product obtained generally from milligrams to
grams in a pure form by doing extraction methods by precipitation, adsorption, chromatography and
crystallization methods. After extraction, needs to study the physical and chemical properties of the
product ,chemical structure elucidation and structural activity relationship of the product and performing
various chemical synthesis by using various solvents to get various derivatives or analogs and after

structure elucidation, the biological activity of the product is determined [28,29].

SYNTHESIS

The structure of the natural products is very complex. The obtained natural product is a qualitative
consists of molecular weight of the compound and the arrangements of the functional groups, rings with
respect to one another, the number of carbon atoms along with the various other atoms and its stereo
chemical elements, its density, stability, physical and chemical properties of the molecule and its
intermediates are studied for the novelty of the structure and also the compound. Those having less
complex structure are easily prepared with readily available cost effective process. In order to avoid the

expensive chemical process, a semi -synthetic method can also be used by using various intermediates.

CHEMISTRY

Natural products chemistry is a distinct area of chemical research plays an important role in the
chemistry in the pre-clinical and clinical studies for drug discovery research. It is associated with the
isolation and purification of the chemical products and developed by using various methods in
determination of chemical structure by NMR studies and identification of the pharmacological areas of
the chemical product. Synthetic strategies and tactics are used in the field of organic chemistry by
providing challenging targets in order to reach the biological activity of the product to the targeted site.
Natural products motivates and helps in the development of new variants by using old and new chemical
reactions e.g.: the Evans aldol reaction, Sharp less epoxidation, Woodward cis-hydroxylation etc.
Research has been carried out to understand the biochemical pathways in the natural products
synthesis [30].
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The growing trend of the natural products has been enhanced by re-engineering the biosynthetic
pathways to understand the secondary metabolism and provide new products with different biological
activities.Poly pharmacy and polypharmacology providing opportunities in studies of natural products in
the discovery of new therapeutics for the alternate medicine.[31]The synthetic studies of natural
products will be as a biomarker by which various synthetic strategies, methods and tactics are used and
developed practically by conducting experiments. These synthetic analogues are designed to maximize
the target optimization and identification of the target to show increase pharmacological effect by
studying the SAR studies [32].

For curing wide variety of the diseases, a wide range of natural products have been using since ancient
civilisation.They used to treat various diseases such as malaria,cancer,cardiovascular, Gl disturbances,
etc. The drugs have been discovered and developed after knowing the medicinal use and biological
effect of that particular plant or from its parts of the plant includes roots, barks, fruits, seeds or the whole
plant and then isolates the bioactive compound which is used in the treatment of human illness. All this

facts shows that these medicinal plants have immense potential source for modern drugs [33,34].

Now days, traditional Chinese medicines are immensely increased to prevent the chronic diseases.
These products may increase the therapeutic effects on the conventional medicine and incorporated in
the prescription drug therapies. In ancient civilization the usage of endogenous natural products having
different therapeutic properties are used as a main source of drugs. The natural products have been
selected based on the screening of many compounds by utilizing electrophysiological

studies.Sesquiterpene compounds have more pharmacologjcal and biological effects [35-37].

Most of the population in the western world is on rise to use the herbal medicine an an complementary
therapy. The people often take with different herbs alng with prescribed medication simultaneously
which shows potential for both pharmacodynamics and pharmacokinetic interactions but sometimes
adverse effects can also be observed.Thus,there is need to study the interaction between the drugs to
avoid the adverse effects.

The scope and impact of natural products will be greatly increased by conducting research on different
areas and continue to expand by providing opportunities for new discoveries for dissemination of high
quality work in this field. Medicinal plants used as herbs as a traditional medicine for various types of
diseases. These are used as for the preparation of modern drugs or used as a source for raw material. It
lies in the bioactive phytochemical constituents are alkaloids, saponins,flavanoids,tannins,terpenoids,

phenolic compounds, steroids and glycosides. These form the backbone of the drugs [38-40].

RJHCP | Volume 1 | Issue 1 | January - March, 2015 8



REFERENCES:

1. KSean M. Natural Products Research. Nat Prod Chem. 2012; Res 1:e101.

2. Woldeyes S, et al. Evaluation of Antibacterial Activities of Compounds Isolated From Sida rhombifolia
Linn. (Malvaceae). Nat Prod Chem Res. 2012; 1:101.

3. Li H, et al. A Simple HPLC Assay for Ginsenoside-Rh2 in Plasma and Its Application for
Pharmacokinetic Study in Rats. Nat Prod Chem Res. 2013; 1:103.

4, Raafat KM. Exploration of the Protective Effects of Some Natural Compounds against
Neurodegeneration Exploiting Glycine Receptors in vivo Model. Nat Prod Chem Res. 2013; 1:113.

5. Samala S and Veeresham C. Enhanced Bioavailability of Glimepiride in the Presence of Boswellic
Acids in Streptozotocin-Induced Diabetic Rat Model. Nat Prod Chem Res. 2013; 1:116.

6. Oliveira SGD, et al. The Possibility of Interactions between Medicinal Herbs and Allopathic Medicines
used by Patients Attended at Basic Care Units of the Brazilian Unified Health System. Nat Prod Chem Res.
2015; 3:171.

7. Joshi LS and Pawar HA. Herbal Cosmetics and Cosmeceuticals: An Overview. Nat Prod Chem Res.
2015; 3:170.

8. Kaur M, et al. Isolation and Characterization of Constituents from the Leaves of Xanthium

strumarium and their Evaluation for Antioxidant and Antimicrobial Potential. Nat Prod Chem Res. 2015;
3:168.

9. Kumar A, et al. Neuroprotective Effects of Aframomum Melegueta Extract after Experimental
Traumatic Brain Injury. Nat Prod Chem Res. 2015; 3:167.

10. Basri DF, et al. Leaves Extract from Canarium odontophyllum Mig. (Dabai) Exhibits Cytotoxic Activity
against Human Colorectal Cancer Cell HCT 116. Nat Prod Chem Res. 2015; 3:166.

11. Pawar HA and Jadhav P. Preliminary Phytochemical Evaluation and Spectrophotometric Estimation
of Total Polysaccharide Content of Gum Isolated From Cordia dichotoma Fruits. Nat Prod Chem Res. 2015;
3:165.

12. Wang G, et al. Role of Temperature and Soil Moisture Conditions on Flavonoid Production and
Biosynthesis-Related Genes in Ginkgo (Ginkgo biloba L.) Leaves. Nat Prod Chem Res. 2015; 3:162.

13. Olsen K, et al. Carotenoid Profiles of Dried Herbs, Water Infusions and Alcoholic Tinctures of
Calendula Flower and Catnip, Dandelion, Stinging Nettle, and Violet Leaves. Nat Prod Chem Res. 2015; 3:160.
14. Kumar A, et al. Neuroprotective Effects of Aframomum Melegueta Extract after Experimental
Traumatic Brain Injury. Nat Prod Chem Res. 2015; 3:167.

15. Chaturvedi P, et al. Media Optimization in Immobilized Culture to Enhance the Content of Curcumin

in Curcuma longa (Zingiberaceae) and Protein Profile of Treated Samples in Static Culture. Nat Prod Chem
Res. 2014; S1:002.

16. Kornprobst JM and Barre LA. New Trends in Marine Natural Products. Oceanography. 2014; 2:e109.
17. Gruyal GA, et al. Ethnomedicinal Plants Used by Residents in Northern Surigao del Sur, Philippines.
Nat Prod Chem Res. 2014; 2:140.

18. Alpuerto AFT, et al. Level of awareness and extent of utilization of the ten medicinal plants approved
by the department of health.Nursing Research Journal. 2010; 2: 73-92.

19. Khatun A, et al. Scientific Validation of Eight Medicinal Plants Used in Traditional Medicinal Systems
of Malaysia: A Review. American-Eurasian Journal of Sustainable Agriculture. 2011; 5: 67-75.

20. Hossan S, et al. Traditional Use of medicinal Plants in Bangladesh to Treat Urinary Tract Infections
and Sexually Transmitted Diseases. Ethnobotany Research & applications. 2010; 8: 061-074.

21. Caniago | and Siebert F. Medicinal plant ecology, knowledge and conservation in Kalimantan,
Indonesia. Economic Botany. 1998; 52: 229-250.

22. Sadiq A, et al. Qualitative and Quantitative Determination of Secondary metabolites and Antioxidant
Potential of Eruca sativa. Nat Prod Chem Res. 2014; 2:137.

23. Ado K, et al. Fundulopanchax gardneri Test: A Convenient Method of Bioassay for Active
Constituents of Natural Products. Nat Prod Chem Res. 2014; 2:133.

24, Sam TW. Toxicity testing using the brine shrimp: Artemiasalina. Bioactive Natural Products. 1993; 18:
441-456.

RJHCP | Volume 1 | Issue 1 | January - March, 2015 9



RJHCP | Volume 1 | Issue 1 | January - March, 2015

25. Hamburger M and HostettmannK. Bioactivity in plants: the link between phytochemistry and
medicine.Phytochemistry1991; 30: 3864-3874.

26. Rui J, et al. Structures and Biosynthesis of Enediyne Natural Products. Int J Adv Innovat Thoughts
Ideas. 2014; 3:157.

27. Colombo ML. Some Observations on the Toxicology of Natural Products. J Pharmacovigilance 2014;
S1:e001.

28. Wahab NA, et al. Assessment of Antioxidant Capacity, Anti-collagenase and Anti-elastase Assays of
Malaysian Unfermented Cocoa Bean for Cosmetic Application. Nat Prod Chem Res. 2014; 2:132.

29. Khalid S, et al. Medicinal Importance of Holoptelea Integrifolia (Roxb).Planch a€“ Its Biological and
Pharmacological Activities. Nat Prod Chem Res. 2013; 2:124.

30. Bhutani KK and Gohil VM. Natural products drug discovery research in India: status and appraisal.
Indian J Exp Biol. 2010; 48: 199-207.

31. Prajpati D and Patel NM. Pharmacognostic, and phytochemical evaluation of the leaves Holoptelea
integrifolia. Int J Pharm Sci. 2010; 1: 34-40.

32. Wang CH, et al. Structural Characterization of Functional Compositions Isolated fromDioscorea
Purpurea (Cultivar of Ming-Chien) by Raman Spectroscopy. Nat Prod Chem Res. 2013; 1:110.

33. Mathew KM.The Flora of Tamilnadu Carnatic, Rapinant Herbarium, Trichirappali, India. 1983.

34. Bambhole VD and Jiddewar GG. Antiobesity effect of Iris versicolor and Holoptelea integrifolia in
rats. Sachitra Ayurveda. 1985; 37: 557-561.

35. Goyal PK. Cancer Chemoprevention by Natural Products: Current & Future Prospects. J Integr Oncol.
2012; 1:e101

36. Sharma S, et al. Antidiabetic screening leaves extract of Holoptelea integrifolia. Int J Pharm Res Dev
2010; 2:66-71.

37. Mahumud S, et al. Pharmacognostic studies of fresh leaves of Holoptelea integrifolia Planch. Pak J
Bot. 2010; 42:3705-3708.

38. Benjamin JRKP and Chritopher PKS. Preliminary Phytochemical and pharmacognostic studies of
Holoptelea integrifolia Roxb. Ethanobotanical leaflets. 2009 ; 13: 1222-1231.

39. Sharma MP, et al. Folklore medicinal plant of Mehwat (Gurgaon District), Haryana, India. Int J
Pharmacog 1992; 30: 139-134.

40. Khare CP. Indian Medicinal Plants: An lllustrated Dictionary. Spinger Science. 2007; 313.

10



