
Submit Manuscript | http://medcraveonline.com

Introduction
The Fabaceae family (Leguminosae) consists of approximately 

650 genera and 18,000 species, it is one of the largest Angiosperm 
families.1,2 The genus Indigofera comprises around 700 species that 
are distributed geographically in tropical regions.3 I. heterantha locally 
known as ghoreja or kainthaye (in Pashtho), Jangli methi (in Urdu) and 
Himalayan Indigo (in English) extensively spread in Northern regions 
of Pakistan and possessing high medicinal importance in the indigenous 
system of medicine. It is a shrub of 30 to 60cm tall and the leaves 
are imparipinnately compound, while the fruits are long cylindrical 
1.5cm with 10-12 seeds.4 I. heterantha is used as herbal medicine as 
well as folk medicine to treat gastrointestinal disorder and abdominal 
pain.4 Various constituents have been isolated from the I. heterantha 
exhibited inhibitory activity against the enzyme lipoxygenase.5 I. 
heterantha roots showed antioxidant, free radical scavenging activity 
and antidiabetic activity using Glucose uptake in yeast cells assay.6 
The crude fractions of the aerial parts of I. heterantha showed brine 
shrimp (Artemia salina Leach) cytotoxicity activity.7 The metabolites 
and crude extracts of the genus Indigofera were found to exhibit 
various bioactivities including, antimicrobial, insecticidal, phytotoxic, 
antiulcergenic, hepatotoxic, teratogenic and cytotoxicity.8 Other 
compounds like saponins, quinines, tannins, garlic acid, caffeic acid, 
myricetin, quercetin myricetin and galangin were also reported.9 The 
chemical constituents like kaempferitrin,10 louisfieserone, indigotin,11 
(S) indispicine,12 benzofuran, dibenzofuran,13 arabinofuranoside,14 12- 
oleanen-3, 11- dione, afromosin, genistein, isoliquiritigenin,15 rutin16 
endecaphyllin A1 and hiptagin,17 have been isolated and reported from 
various species of genus Indigofera. To provide scientific evidence to 
the ethnobotanical uses of I. heterantha. The aim of current study was 
to investigate the importance of I. heterantha roots as an important 
medicinal plant for its anti-inflammatory potential.

Materials and methods 
Plant material 

I. heterantha roots were collected during the month of September, 
2015 from District Swat, K.P.K, Pakistan. The identification of plant 
was done at the Department of Botany, Hazara University, Mansehra, 
Pakistan. The plant material was washed and dried in shade for fifteen 
days then chopped and powdered using a grinder.

Extraction and fractionation

The powdered plant materials (5Kg) was extracted by maceration 
in methanol for 10 days with (10L) solvent at room temperature, and 
the extract was concentrated in vacuum to yield 900g of residue. 
The crude extract of was further suspended in water and partitioned 
successively with organic solvents with increasing order of polarity for 
obtaining n-hexane, chloroform, ethyl acetate, methanol and aqueous 
fractions respectively. From each fraction the corresponding solvent 
was evaporated by rotary evaporator keeping specific temperature for 
each solvent. By this method, gummy residue of each fraction was 
obtained.

Anti-inflammatory activity 
5ml Blood was obtained from volunteer in heparinized tubes for 

preparation of red blood cells suspension, who have not used non-
steroidal anti-inflammatory drugs for at least a couple of weeks before 
the experiment. The blood was transferred to the centrifuge tubes. The 
tubes were centrifuged at 3000rpm for 15min at room temperature. 
The blood was washed with equal volume of normal saline 0.9% NaCl 
solution pH 7.4 (w/v) for a few times, along with removing supernatant 
carefully until supernatant became clear. The volume of blood was 
measured and reconstituted as 10% v/v suspension with normal saline. 
Solution with final concentration of 4.5ml having 1ml Phosphate 
buffer saline, pH 7.4, 2ml hypo saline (0.25% w/v), 0.5ml human 
red blood cells suspension and 1ml sample solution with varying 
concentration (100µg, 200µg, 300µg, 400µg) in normal saline was 
prepared. The prepared solutions and suspensions were incubated for 
30minutes at 37ºC. After the incubation period the prepared solutions 
and suspensions were centrifuged at 3000rpm for 20minutes. At the 
end the absorbance of supernatant was measured using UV 5100B 
spectrophotometer at 560nm. The percent stabilization of human red 
blood cells membranes was calculated using the following formula.

Absorbance of  control - Absorbance of  sample
Absorbance of  control ×100Percent (%) HRBC membrane stabilization =

Results and discussion 

Anti-inflammatory activity

The reticence of hypotonicity induced HRBC membrane lysis i.e., 
stabilization of HRBC membrane was affianced as a measure of the 

Pharm Pharmacol Int J. 2018;6(4):307‒308. 307
©2018 Halim et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and build upon your work non-commercially.

In-vitro anti-inflammatory activity of Indigofera 
heterantha roots

Volume 6 Issue 4 - 2018

Abdul Halim, Muhammad Aurang Zeb, Saadat 
Ullah Khan
Department of Biochemistry, Hazara University, Pakistan

Correspondence: Muhammad Aurang Zeb, Department of 
Biochemistry, Hazara University, Mansehra, Pakistan, 
Email 

Received: January 28, 2017 | Published: August 06, 2018

Abstract

The current study was carried out to investigate the anti-inflammatory activity of the 
I. heterantha roots using membrane stabilizing assay by HRBC. The n-hexane fraction 
showed minimum stabilization 25.44% at 100μg/ml and maximum stabilization 
55.61% at 400μg/ml while the EtoAc fraction showed minimum stabilization 48% at 
100 μg/ml and maximum stabilization 71.88% at 400 μg/ml as compared to standard 
drug 64.70% at 100 μg/ml and 92.29% at 400μg/ml. These results revealed that this 
plant is very important from medicinal point of view and it needs further phytochemical 
exploitation to isolate phytochemical constituents having anti-inflammatory activity.
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anti-inflammatory activity. The percentage of membrane stabilization 
for crude fractions and standard drug Indomethacin were done at 
100μg/ml, 200μg/ml, 300μg/ml and 400μg/ml respectively as given 
in Figure 1. The n-hexane faction exhibits minimum stabilization 
25.44% at 100μg/ml and maximum stabilization 55.61% at 400μg/
ml. The Chloroform fraction showed minimum stabilization 45.87% 
at 100μg/ml and maximum stabilization 67.32 at 400μg/ml. Similarly, 
the EtoAc fraction showed minimum stabilization 48% at 100μg/
ml and maximum stabilization 71.88% at 400μg/ml and the MeOH 
fraction showed minimum stabilization 42% at 100μg/ml and 
maximum stabilization 67% at 400μg/ml. while the aqueous fraction 
shows maximum stabilization 39% at 100μg/ml and maximum 
stabilization 60% at 400μg/ml. As compared to standard drug 
64.70% at 100μg/ml and 92.29% at 400μg/ml. With the increase in 
concentration the membrane hemolysis is lowered and membrane 
protection/stabilization is amplified as shown in Figure 1. Thus, 
the anti-inflammatory activity of the crude fractions was found to be 
concentration dependent.

Figure 1 Anti-Inflammatory activity of I. heterantha roots.

Conclusion
In the current study the roots of I. heterantha were investigated 

to explore its medicinal importance. The results obtained exhibit 
that the EtoAc fraction of this plant showed highest activity among 
other crude fractions. The EtoAc fraction of this plant needs further 
phytochemical exploitation to isolate phytochemical constituents 
having anti-inflammatory activity.  

Acknowledgements 
Authors are grateful to Department of Biochemistry, Hazara 

University, Mansehra, Pakistan and Department of Chemistry, Abdul 
Wali Khan University, Mardan, Pakistan for providing research 
facilities. 

Conflict of interest
Authors have none to declare.

References
1. Polhill RM, Raven PH, Stirton CH. (1981). Evolution and systematics of 

the Leguminosae. In: RM Polhill, PH Raven (Eds.), Advances in legume 
systematics Part 1, London: Royal Botanic Gardens, Kew; 1981. 425 p.

2. Judd WS, Campbell CS, Kellogg EA, et al. Plant Systematics: a 
phylogenetic approach. Sunderland: Sinauer Associates; 1999. 464 p.

3. Bakasso S, Lamien-Meda A, Lamien CE, et al. Polyphenol contents and 
antioxidant activities of five Indigofera species (Fabaceae) from Burkina 
Faso. Pak J Biol Sci. 2008;11(11):1429–1435.

4. Hamayun M, Afzal S, Khan MA. Ethnopharmacology, indigenous 
collection and preservation techniques of some frequently used medicinal 
plants of utror and gabral, district swat, Pakistan. Afric J Trad Med. 
2006;3(2):57‒73.

5. Rehman AR, Abdul Malik A, Riaz R, et al. Lipoxygenase Inhibiting 
Constituents from Indigofera heterantha. Chem Pharm Bull. 
2005;53(3):263‒266. 

6. Zeb MA, Sajid M, Rahman TU, et al. Phytochemical screening, 
antidiabetic and antioxidant potential of methanolic extract of Indigofera 
heterantha roots. Int J Biosci. 2017;10(5):355‒360. 

7. Rahman TU, Liaqat W, Khattak KF, et al. Cytotoxicity of aerial parts of 
Indigofera heterantha. Scientific Research and Essays. 2017;12(8):77‒80. 

8. Taj Ur Rahman, Muhammad Aurang Zeb, Wajiha Liaqat, et al. 
Phytochemistry and Pharmacology of Genus Indigofera: A Review. Rec 
Nat Prod. 2018;12(1):1‒13.

9. Bakasso S, Lamien MA, Lamien CE, et al. Polyphenol contents and 
antioxidant activities of five Indigofera species (Fabaceae) from Burkina 
Faso. Pak J Biol Sci. 2008;11(11):1429‒1435.

10. King FE, Acheson RM. Afzelin (k mpferol-3-rhamnoside), a new 
glycoside isolated from doussié. J Chem Soc. 1950;12(4):168‒170. 

11. Domínguez XA, Martínez C, Calero A, et al. “Mexican Medicinal Plants” 
Chemical components from Indigofera suffruticosa. Planta Medica. 
1978;34(6):172‒175.

12. Hegarty MA, Culvenor CCJ, Foster MC. A total synthesis of indospicine, 
6-Amidino-2-aminohexanoic acid. Aust J Chem. 1971;24(2):371‒375.

13. Moraes DS, Maria A, Lothar W, et al. Arylbenzofurans from Indigofera 
microcarpa. Phytochemistry. 1988;27(6):1817‒1819.

14. Power BP, Arthur HS. The constituents of red clover flowers. J Chem Soc 
Trans. 1910;97:251‒254.

15. Wen E, Liang H. Chemical constituents of indigofera psedotinctoria. 
Zhongguo Zhong Yao Za Zhi. 2010;35(20):2708‒2711.

16. Cola-Miranda M, Barbastefano M, Hiruma V, et al. Antiulcerogenic 
activity of Indigofera truxillensis Kunth. Biota Neotrop. 2006;6(3):123–
127.

17. Finnegan RA, Mueller WH. Chemical examination of a toxic extract of 
Indigofera endecaphylla. J Pharm Sci. 1965;54(8):1136–1144.

https://doi.org/10.15406/ppij.2018.06.00192
https://www.ncbi.nlm.nih.gov/pubmed/18817242
https://www.ncbi.nlm.nih.gov/pubmed/18817242
https://www.ncbi.nlm.nih.gov/pubmed/18817242
http://journals.sfu.ca/africanem/index.php/ajtcam/article/view/78
http://journals.sfu.ca/africanem/index.php/ajtcam/article/view/78
http://journals.sfu.ca/africanem/index.php/ajtcam/article/view/78
http://journals.sfu.ca/africanem/index.php/ajtcam/article/view/78
https://www.jstage.jst.go.jp/article/cpb/53/3/53_3_263/_article/-char/en
https://www.jstage.jst.go.jp/article/cpb/53/3/53_3_263/_article/-char/en
https://www.jstage.jst.go.jp/article/cpb/53/3/53_3_263/_article/-char/en
http://www.innspub.net/wp-content/uploads/2017/05/IJB-V10No5-p355-360.pdf
http://www.innspub.net/wp-content/uploads/2017/05/IJB-V10No5-p355-360.pdf
http://www.innspub.net/wp-content/uploads/2017/05/IJB-V10No5-p355-360.pdf
http://academicjournals.org/journal/SRE/article-full-text-pdf/3FADC8265368
http://academicjournals.org/journal/SRE/article-full-text-pdf/3FADC8265368
http://www.acgpubs.org/RNP/2018/Volume12/Issue%201/13-RNP-1612-585.pdf
http://www.acgpubs.org/RNP/2018/Volume12/Issue%201/13-RNP-1612-585.pdf
http://www.acgpubs.org/RNP/2018/Volume12/Issue%201/13-RNP-1612-585.pdf
https://www.ncbi.nlm.nih.gov/pubmed/18817242
https://www.ncbi.nlm.nih.gov/pubmed/18817242
https://www.ncbi.nlm.nih.gov/pubmed/18817242
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0028-1097430
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0028-1097430
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0028-1097430
https://www.publish.csiro.au/CH/CH9710371
https://www.publish.csiro.au/CH/CH9710371
https://www.sciencedirect.com/science/article/abs/pii/0031942288804515
https://www.sciencedirect.com/science/article/abs/pii/0031942288804515
https://www.ncbi.nlm.nih.gov/pubmed/21246824
https://www.ncbi.nlm.nih.gov/pubmed/21246824
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1676-06032006000300004
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1676-06032006000300004
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1676-06032006000300004
https://www.ncbi.nlm.nih.gov/pubmed/5882217
https://www.ncbi.nlm.nih.gov/pubmed/5882217

	Title
	Abstract
	Keywords
	Introduction
	Materials and methods  
	Plant material  
	Extraction and fractionation 
	Anti-inflammatory activity  

	Results and discussion  
	Anti-inflammatory activity 

	Conclusion
	Acknowledgements  
	Conflict of interest 
	References 

