Journal of Pharmacognosy and Phytochemistry 2018; 7(1): 2679-2682

E-ISSN: 2278-4136
P-ISSN: 2349-8234
JPP 2018; 7(1): 2679-2682
Received: 17-11-2017
Accepted: 18-12-2017
Wadhah Ahmed Al-Baadani
Department of Pharmaceutical
Chemistry, Kuvempu University,
Post Graduate Centre, Kadur,
Chikmagalur, Karnataka, India
ND Satyanarayan
Department of Pharmaceutical
Chemistry, Kuvempu University,
Post Graduate Centre, Kadur,
Chikmagalur, Karnataka, India

Anti-tubercular evaluation of Rivea
hypocrateriformis (Der.) choisy against
Mycobacterium tuberculosis H37Rv strain
Wadhah Ahmed Al-Baadani and ND Satyanarayan
Abstract
The MABA method of the anti-tuberculosis activity of various solvent extracts (n-hexane,
dichloromethane and methanol) of Rivea hypocrateriformis was carried out on Mycobacterium
tuberculosis H37Rv strain. The study revealed that those solvent extracts showed activity at 12.5 μg/ml,
when compared with standard pyrazinamide. The results indicate the presence of compound which is
omnipresent in all solvent extracts. The phytochemical investigation indicates the presence of alkaloids,
steroids and tannins. The steroids are present in all extracts tested. Hence, the anti-TB activity might be
due to the presence of steroids or steroidal glycosides which showing the activity. Further study will be
carried out to isolate the active compound responsible for potential.
Keywords: soxhlet, MABA, minimum inhibitory concentration (MIC), pyrazinamide, phytochemicals

Correspondence
Wadhah Ahmed Al-Baadani
Department of Pharmaceutical
Chemistry, Kuvempu University,
Post Graduate Centre, Kadur,
Chikmagalur, Karnataka, India

1. Introduction
Tuberculosis (TB) is a deadly infectious disease caused by Mycobacterium tuberculosis [1, 2],
also known as Koch’s bacillus [3]. It generally affects the lungs and also can attack other
organs of the body, such as the brain, kidneys and lymphatic system [4, 5]. TB is second in rank
after HIV as the most common cause of death from infectious disease [6]. WHO studies
estimated that 9.6 million new TB cases of worldwide. Out of which, 5.4 million are men, 3.2
million are women and 1.0 million are children [7]. Strains of TB that show extensive drug
resistance (XDR-TB) to first line drugs have been reported from different countries worldwide
[8]
. The top five countries with the highest number of Multi-drug-resistant tuberculosis (MDRTB) are India, China, Russia, Pakistan and Philippines [9]. The number of cases worldwide is
increasing rapidly due to multi-drug resistant strains of M. tuberculosis and also increasing in
patients with HIV/AIDS [10, 11]. The recent increase in the incidence of tuberculosis (TB) with
the emergence of multidrug-resistant (MDR) cases has lead to the search for new TB-drugs,
which are safe, effective and affordable. Medicinal plants have always offered a great hope to
fulfill these needs, because of their proven template in the development of new drugs [12-14].
Many drugs listed as conventional medications were basically derived from plants, like
Salicylic acid, quinine, vincristine, morphine and codeine [15]. India is one of the countries with
unique wealth of medicinal plants and vast traditional knowledge of use of herbal medicine for
curing several diseases [16, 17]. In India, 70% of Indian medicinal plant species have shown
antimycobacterial activity, of which 149 species have shown positive ethnomedicinal uses in
correlation with the traditional knowledge for TB or related diseases [18]. In view of this, a
medicinally important plant, R. hypocrateriformis was selected to evaluate for its anti-TB
potential.
R. hypocrateriformis (Family: Convolvulaceae), found in subtropical forests of India, common
name: Night glory, vaividang. It is an important medicinal plant, traditionally used in the
treatment of diseases [19], such as malaria, and to relieve pain [20].
The plant is known for a large number of biological activities such as anti-implantation [21],
antioxidant, hepatoprotective [22], anti-fertility [23], analgesic and anti-inflammatory activity [24].
The phytochemicals investigation revealed that the presence of flavonoids, steroids, phenolic
compounds [25]. So far, no systematic investigation has been carried out on its anti-TB potency.
Hence, in the present study we explored and assessed the anti-tubercular potential of various
extracts of R. hypocrateriformis on drug resistant H37Rv strain.
2. Materials and Methods
2.1 Chemicals
The chemicals and reagents used were of analytical grade. Diastase (HiMedia), Almar blue
reagent (HiMedia) and other chemicals are also purchased from (HiMedia), Mumbai- India.
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2.2 Plant material
The leaves of R. hypocrateriformis were collected in the
month of December 2015 from some places of Kalaburgi
Dist., Karnataka state, India. The collected plant was
authenticated with voucher specimen no HGUG 90 at the
Herbarium, Department of Botany, Kalaburgi University,
Karnataka State, India.
2.3 Preparation of extract
The collected plant materials was cleaned and immediately
sprayed with ethanol to cease any enzymatic degradation of
secondary metabolites. The shade dried plant material (100
gm) was chopped into smaller fragments of 1-2 inches and
subjected for hot continuous successive extraction, with nhexane (500 ml), dichloromethane (500 ml) and methanol
(500 ml), until the completion of the extraction. The solvent
was evaporated to dryness under reduced pressure and
controlled temperature of 40-50 °C using a rotary evaporator
to obtain crude extracts; n-hexane (3 gm, 0.03%),
dichloromethane (5 gm, 0.05%), and methanol (15 gm,
0.15%), respectively.

2.4 Phytochemical screening
Preliminary
phytochemicals
investigation
of
R.
hypocrateriformis extracts using different solvents revealed
that the presence of alkaloids, flavonoids, glycosides, steroids,
saponins and tannins by following the standard procedure [26].
The results are given in the Table 1.
2.5 Anti tubercular activity by MABA method
The anti-tubercular activity of the solvent extracts is carried
out on M. tuberculosis H37Rv strain, by micro-plate alamar
blue assay (MABA) method [27]. The minimum inhibitory
concentration (MIC) was defined as the lowest drug
concentration that prevented a colour change from blue (no
growth) to pink (growth). The pyrazinamide drug was used as
positive standard for comparison.
3. Results
The result for anti-tubercular activity by different solvent
extracts of R. hypocrateriformis on M. tuberculosis revealed
that n-hexane, DCM and methanol extracts exhibit sensitivity
at 12.5 µg/ml when carried out by MABA method, Table 2.

Table 1: Preliminary phytochemicals investigation of Rivea hypocrateriformis leaves
S. No

Test

1

Alkaloids

2

Flavonoids

3

Glycosides

4

Tannins

5

Steroids

6
Saponins
(+) presence, (-) absence

Phytochemical test
Mayer’s test
Wagner’s test
Shinoda test
Killer-Killan’s test
Bromine water test
Ferric chloride test
Salkowaski’s test
Liebermann Burchad test
Foam test

n-Hexane
+
+
-

DCM
+
+
-

Table 2: MIC values of solvent extracts of Rivea hypocrateriformis leaves
Sample
MIC (µg/ml)
R1
12.5
R2
12.5
R3 Drug control
12.5
Pyrazinamide
3.12
Ciprofluxacin
3.12
Stryptomycin
6.25
MIC: Minimum inhibitory concentration.
R1: n-hexane extract of R. hypocrateriformis
R2: dichloromethane extract of R. hypocrateriformis
R3: methanol extract of R. hypocrateriformis.

R1: n-hexane extract of R. hypocrateriformis: 12.5 ug/ml
R2: dichloromethane extract of R. hypocrateriformis: 12.5 ug/ml
R3: methanol extract of R. hypocrateriformis: 12.5 ug/ml
Fig 1: Anti-TB activity of various extracts of Rivea hypocrateriformis leaves
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Pyrazinamide (PYR): 3.125 ug/ml
Ciprofluxacin (CIP): 3.125 ug/ml
Stryptomycin (STR): 6.25 ug/ml
Fig 2: MIC values of standard drugs

4. Discussion
To evaluate the anti-tuberculosis potentiality of R.
hypocrateriformis against strain of M. tuberculosis H37Rv,
the micro-plate alamar blue (MABA) assay was performed. In
this study, the in vitro antimycobacterial susceptibility against
M. tuberculosis H37Rv showed that all the crude extracts had
minimum inhibitory concentration (MIC) value of 12.5 μg/ml
compared with controls as shown in Table 1 and Fig 1. The
MIC values of these crude extracts represented the lowest
concentrations at which the drugs were responsible for the
cessation of mycobacterial growth. The investigation is the
first to report on the antimycobacterial activity of R.
hypocrateriformis. The crude extracts potency may be due to
the presence of the phytochemicals which have the potential
to inhibit M. tuberculosis consists of both bacterial and fungal
characteristics with different mechanism of action such as
flavonoids, glycosides and steroid glycoside. Flavonoids are
known to affect on bacteria cells in different ways [28]. Their
effects might be related to ability against microbial adhesins,
cell-wall or transport proteins. Flavonoids also show activity
by damaging cytoplasmic membrane with the generation of
hydrogen peroxide, inhibition of nucleic acid synthesis and
inhibition of ATP synthase [29]. Steroids on the other hand
could be effective in reducing mortality for all forms of
tuberculosis, including pulmonary tuberculosis [30]. Use of
steroids in conjunction with antituberculous therapy showed a
reduction in mortality and morbidity in pericardial and central
nervous system TB [31]. Steroids also show activity by
inhibiting RNA synthesis. The delayed transcriptional activity
may lead to the lack of vital proteins and subsequently
induces the cell death [32].
5. Conclusion
The present investigation suggests that R. hypocrateriformis
as a potential anti- M. tuberculosis plant for generating new
drug/lead that maybe useful for treatment of tuberculosis. The
inhibition performed by the extracts might be due to the
presence of steroids in all the three successive extracts of the
plant indicating that the activity might be due to the steroids.
Further study should be considered to fractionate and isolate
the active compound responsible for anti-tubercular activity
with possible mechanism of action.
6. Acknowledgement
The authors are thankful to the authorities of Kuvempu
University, for providing necessary facilities to carry out the

present work and also are thankful to Dr. K. G. Bhat,
Department of Microbiology and Molecular Biology, Maratha
Mandal’s Institute of Dental Sciences and Research, Belagavi,
for anti-TB activity. One of the authors, Wadhah Ahmed AlBaadani is thankfully acknowledge the financial support
provided by IBB University, Yemen.
7. Conflict of interest statement
We declare that we have no conflict of interest.
8. References
1. Jordao L, Vieira OV. Tuberculosis: New aspects of an
old disease. Int J Cell Biol. 2011; 2011:1-13.
2. Thaiss WM, Thaiss CC, Thaiss CA. Recent
developments in the epidemiology and management of
tuberculosis - new solutions to old problems. Infect Drug
Resist. 2012; 5:1-8.
3. Taylor GM, Stewart GR, Cooke M, Chaplin S, Ladva S,
Kirkup J, et al Koch’s Bacillus-a look at the first isolate
of Mycobacterium tuberculosis from a modern
perspective. Microbiology. 2003; 149:3213-3220.
4. Newton SM, Lau C, Wright CW. A review of
antimycobacterial natural products. Phytother Res. 2000;
14(5):303-322.
5. World Health Organization (WHO). Global tuberculosis
control, 2008.
6. World Health Organization (WHO). Global tuberculosis
report, 2017.
7. World Health Organization (WHO). Global tuberculosis
report, 2016.
8. Prabhudesai PP, Singh RV. Multi-drug resistant
Tuberculosis, Bombay hosp J. 2009; 51(1):63-67.
9. World Health Organization (WHO). Drug-resistant TB,
surveillance and response. Supplement: global
tuberculosis report, 2014.
10. Collins FM. Mycobacterial pathogenesis: a historical
perspective. Front Biosci. 1998; 3(5):e123-132.
11. Zumla A, Grange J. Tuberculosis. BMJ. 1998; 316:19621964.
12. Newman DJ, Cragg GM, Snader KM. The influence of
natural products upon drug discovery. Nat Prod Rep.
2000; 17(3):215-234.
13. Newman DJ, Cragg GM, Snader KM. Natural products as
sources of new drugs over the period 1981-2002. J Nat
Prod. 2003; 66(7):1022-1037.

~ 2681 ~

Journal of Pharmacognosy and Phytochemistry

14. Heinrich M, Gibbons S. Ethnopharmacology in drug
discovery: an analysis of its role and potential
contribution. J Pharm Pharmacol. 2001; 53(4):425-432.
15. Potterat O, Hamburger M. Progress in drug research:
drug discovery and development with plant-derived
compounds. Birkhauser Verlag AG, Germany, 2008;
65:45-118.
16. Grange JM, Snell N. Activity of bromhexine and
ambroxol, semi-synthetic derivatives of vasicine from the
Indian shrub Adhatoda vasica, against Mycobacterium
tuberculosis in vitro. J Ethnopharmacol. 1996; 50(1):4953.
17. Dhawan BN, Dubey MP, Mehrotra BN, Rastogi RP,
Tandon JS. Screening of Indian plants for biological
activity: part IX. Indian J Exp Bio. 1980; 18:594-606.
18. Gautam R, Saklani A, Jachak SM. Indian medicinal
plants as a source of antimycobacterial agents. J
Ethnopharmacol. 2007; 110(2):200-234.
19. Kirtikar KM, Basu BD. Indain Medicinal Plants. Edn 2,
International Book Distributors, Delhi-India. 1935, 2.
20. Godipurge SS, Rahber S, Biradar JS, Mahurkar N.
Evaluation of pharmacological activities of Rivea
hypocrateriformis in experimental animal models. Int J
Toxicol Pharmacol Res. 2015; 7(2):65-73.
21. Shivalingappa H, Satyanarayan ND, Purohit MG.
Antiimplantation and pregnancy interruption efficacy of
Rivea hypocrateriformis in the rat. J Ethnopharmacol.
2001; 74(3):245-249.
22. Saboo SS, Tapadiya GG, Khadabadi SS. Antioxidant and
hepatoprotective potential of isolated fraction of Rivea
hypocrateriformis. J Biol Sci. 2011; 11(6):428-432.
23. Shivalingappa H, Satyanarayan ND, Purohit MG,
Sharanabasappa A, Patil SB. Effect of ethanol extract of
Rivea hypocrateriformis on the estrous cycle of the rat. J
Ethnopharmacol. 2002; 82(1):11-17.
24. Brahmbhatt MR, Patel JM, Patel VB, Saluja AK.
Analgesic and anti-inflammatory activity of leaves of
Rivea hypocrateriformis. J Pharmacognosy Phytother.
2010; 1(1):1-3.
25. Saboo S, Khadabadi S, Tapadiya G. In vitro evaluation of
antimitotic, antiproliferative, DNA fragmentation and
anticancer activity of chloroform and ethanol extracts of
Revia hypocrateriformis. Asian Pac J Trop Dis. 2012;
2:S503-S508.
26. Harbone JB. Phytochemical Methods: A guide to modern
techniques of plant analysis. Edn 3, Chapman & Hall,
London, 1998.
27. Maria CS, Marcus VN, Alessandra CP, Marcelle de LF,
Raoni SB, Thais CM, et al. Evaluation of anti-tubercular
activity of nicotinic and isoniazid analogues. ARKIVOC.
2007; (xv):181-191.
28. Alberto MR, Farías ME, Manca de Nadra MC. Effect of
gallic acid and catechin on Lactobacillus hilgardii 5w
growth and metabolism of organic compounds. J Agric
Food Chem. 2001; 49(9):4359-4363.
29. Askun T. The significance of flavonoids as a potential
anti-tuberculosis compounds. Res Rev: J Pharm Toxicol
Stud. 2015; 3(3):6-17.
30. Critchley JA, Young F, Orton L, Garner P.
Corticosteroids for prevention of mortality in people with
tuberculosis: A systematic review and meta-analysis.
Lancet Infect Dis. 2013; 13(3):223-237.
31. Singh SK, Tiwari KK. Use of corticosteroids in
tuberculosis. J Assoc Chest Physicians. 2017; 5(2):70-75.

32. Jurasek M, Dzubak P, Rimpelova S, Sedlak D, Konecny
P, Frydrych I, et al. Trilobolide-steroid hybrids:
Synthesis, cytotoxic and antimycobacterial activity.
Steroids. 2017; 117:97-104.

~ 2682 ~

