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ABSTRACT
Aerva sanguinolenta L., (A. sanguinolenta L.) Blume is a perennial herb that belongs to the
Amaranthaceae family. The plant has widely been used as a traditional medicine for long time.
It is rich in phytochemical constituents such as tannins, flavonoids, terpenoids, sphingolipids,
polyphenolic compounds and betacyanins. Moreover, it has significant therapeutic effects,
including antihyperglycaemic, hepatoprotective, antioxidant, antimicrobial, anti inflammatory,
diuretic and anti-leishmania activities. The scientific validation is essential for the acceptance
of medicinal plants as therapeutic agents against several disorders. Hence, the traditional
uses, phytochemical constituents, medicinal significance and pharmacological effects of the
plant are discussed in this review.
Key words: A. sanguinolenta, Phytochemical Constituents, Traditional Uses, Medicinal
Significance, Pharmacological Activities.

INTRODUCTION
Joy Sarker1, Md. Rahmat
Ali1, Muhammad Ali Khan2,
Md. Mahbubur Rahman3,
ASM Sakhawat Hossain3,
AHM Khurshid Alam1,*
Department of Pharmacy, University
of Rajshahi, Rajshahi, BANGLADESH.
2
Department of Pharmacy, Bangabandhu
Sheikh Mujibur Rahman Science and
Technology University, Gopalganj,
BANGLADESH.
3
Department of Pharmacy, Varendra
University, Rajshahi, BANGLADESH.
1

Correspondence
Dr. AHM Khurshid Alam,
Professor, Department of Pharmacy,
University of Rajshahi, Rajshahi-6205,
BANGLADESH.
Phone no : +88 01719634499
E-mail: khurshid.jaist@gmail.com
DOI : 10.5530/phrev.2019.2.9
Article Available online
http://www.phcogrev.com/v13/i26
Copyright
© 2019 Phcog.Net. This is an openaccess article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Plant medicines are the most widely used medicines
in the world today. Bangladesh is a well-known
repository for medicinal plants. Plant and its extracts
have been used in ayurvedic, siddha and unani for
treating different types of diseases from ancient time.
A few of the medicinal plants have been evaluated
scientifically. Phytochemical constituents possess
important pharmacological properties like chemopreventive and cytotoxic effects. A natural constituent
from traditional medicinal plants boosts up the
health and mitigates the ailments. In present days,
scientific evaluation of various pharmacological
effects of medicinal plants has increased throughout
the world.[1] More than 80% population from developing countries depends upon the traditional medicines
mainly plant drugs used for their primary health care
reported by World Health Organization (WHO).
Medicinal plants exhibit lower side effects compare to
synthetic drugs. Because of this, the use of medicinal
plants is growing worldwide.[2]

Plant Introduction
Botanical Name: Aerva sanguinolenta (L.) Blume
Synonyms: Achyranthes sanguinolenta L.
Local Name: Lal bish hori
Plant Family: Amaranthaceae
Plant Form: Herb

About Aerva sanguinolenta
(A. sanguinolenta) Plant
Habit: An erect, perennial, often climbing, herbs,
30 - 150 cm tall, arising from the woody base.

Stem: Branches terete, densely appressed lytomentose
in younger parts.
Leaves: Sub - sessile, alternate or fascicled or with
opposite and alternate mixed, ovate - elliptic or elliptic
- lanceolate or oblong, acute or mucronate at the apex,
cuneate, subacute or tapering at base, entire along the
margin, densely clothed with appressed white hairs
on both sides; petioles 3 - 8 cm along.
Inflorescence: Spikes.
Flowers: Flowers small, white or with a pinkish or
golden tinge, in spikes which are 0.5 - 3.0 cm long,
globose or cylindric, white - woolly, shining and
which may be solitary or fascicled in the axils of
leaves or gathered into lax terminal racemes; often
forming paniculate inflorescence due to suppression
of upper leaves.
Fruits: Utricle 1 mm in diameter, reniform, broadly
ovate, acute, thin.
Seeds: 1 mm in diameter, reniform, brownish - black,
shining, smooth.
Flowering and Fruiting time: September - January.

Traditional Uses
Traditionally, the whole plant of Aerva sanguinolenta (A. sanguinolenta) (Figure 1) is used as a tonic,
sedative and dermatitis.[3] The decoction made from
young branches of the plant used internally against
haematuria and irregular or painful menstruation.
The roots are used for dysentery and paste of the
roots is applied externally for headache.[4] Bhoxas
tribals of Dehradun tie a twig of the plant on the neck
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Table 1: Current bioactivity and secondary metabolites profile of A.
sanguinolenta.
A. sanguinolenta
Used
part

Extract

Aerial
part

Ethyl
acetate and
chloroform

Flavonoid,
tannin

Antioxidant

18

Ethyl
acetate and
chloroform

Flavonoid,
tannin

Antidiabetic

18

Methanolic
extract

Bakuchiol

Antimicrobial
activity

14

Ethanolic
extract

Polyphenolic
compound

He
patoprotective
activity

19

Aqueous
extract

-

Antiinflammatory

20

Aqueous
extract

-

Diuretic

20

Ethanolic
extract

-

Neuroleptic
activity

7

Leaves

Whole
plant

Figure 1: Aerva sanguinolenta.

of sick cattle’s with the belief that it may get relief.[5] Leaves are made into
paste and applied externally for the treatment of cuts and wounds.[6] It
has been reported that the ethanol extract of the whole plant possesses
neuroleptic activity.[7]

Medicinal Significance
In folk medication, the leaves and flowers of the plant were used as
wound healing and anti inflammatory for injuries from falls, rheumatic
arthritis and pain in muscles. [8] The whole plant was used as diuretic
and demulcent.[9] Tender shoot of the plant is used as decoction form
for galactogogue to nursing mother[10] and decoction of whole plant is
taken twice a day to expel intestinal worms.[11] Leaves and roots of the
plant have been used for body pain and the paste of the leaves and roots
is applied to the affected area.[12] The plant extract showed significant
wound healing property.[13] Bark is used in the ailment of blood in urine.
A list of bioactivity and secondary metabolites present in the plant has
been shown in [Table 1].

Secondary
metabolites

Bioactivity

References

discovered in these plants. Very few phytochemical investigations have
been done on A. sanguinolenta. Following phyto-constituents have been
isolated and published from this plant so far.
Terpenoids: Ameroterpene, bakuchiol, has been isolated from the
methanol extract of the dried leaves of A. sanguinolenta, which inhibited
the growth of Streptococcus mutans -MTCC 497, Actinomyces viscosus
-ATCC 15987 and Streptococcus sanguis ATCC 10556 with an MIC value
of 0.98 µg/mL for each strain.[14]

Sphingolipids: An anti-inflammatory cerebroside, ASE-1, is discovered
from the ethanolic extract of leaves of A. sanguinolenta.[15]

Betacyanins: Acylated and simple betacyanins i.e., amaranthine (i),
isoamaranthine (ii), celosianin I and celosianin II (iii) were identified
and quantified in inflorescence of A. sanguinolenta.[16]

Phytochemical Constituents Isolated from
A. sanguinolenta
Investigation on the profile of biochemicals in the species of Aerva genus
suggested that the species are to be a valuable source of different classes
of biologically active compounds. The survey of previous phytochemical
work on the species of the Aerva genus revealed that the alkaloids, flavonoids, coumarins, terpenoids, steroids and various phenolics have been
90
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Pharmacological Effects
Antioxidant activity: Antioxidant substances are found in different
natural sources like plants and micro-organisms.[17] Different species of
Aerva are reported to show antioxidant activities. Very little work has
been done on A. sanguinolenta and in this regard only a few reports are
available. According to a study, the antioxidant potential is associated
with the ethyl acetate and chloroform extracts of aerial parts of
A. sanguinolenta.[18]
Antidiabetic activity: The ethyl acetate and chloroform extracts of aerial
parts of A. sanguinolenta exhibited mild anti diabetic activity.[18]
Antimicrobial activity: The methanolic extract of the leaves of
A. sanguinolenta showed good anti-microbial activity. Bioactivity guided
isolation of the methanolic extract with hexane: chloroform (1: 1/1:3)
and chloroform: ethyl acetate (9:1) over silica gel to afford 4 fractions.
Out of which, fraction-2 showed better activity against gram positive
pathogens with MIC of 0.98 µg/ml and moderate activity against
dandruff causing yeast with MIC of 250 µg//ml. The crude extract has
been shown good antimicrobial activity. Based on the bioassay guided
fractionation and isolation, one pure compound, bakuchiol was characterized and the compound showed potent antibacterial activity against
oral pathogens and dandruff causing organisms. This compound was an
alternative source to synthetic molecules.[14]
Hepatoprotective activity: The hepatoprotective effects of ethanolic
extract of A.sanguinolenta are investigated by oral route to adult male
Wistar rats weighing about 160-180 gm. The protocol started with oral
feeding of 200 and 400 mg/kg body weight of the extract. After treatment of sixteen consecutive days and after 24-hr of last dose and 18-hr
fasting, all animals in each group were sacrificed by cervical dislocation.
The blood and liver were collected for biochemical estimation and
histopathological observation, respectively. From the reported result, it
was found that the ethanolic extract of the plant has hepatoprotective
activity, which was comparable to that of the standard. Here, hepatoprotective activity of ethanolic extract of A.sanguinolenta leaves may be due
to the presence of polyphenolic compounds. Besides, A. sanguinolenta
contains flavonoid and tannin, which are also known as natural antioxidants due to their electron donating property by either scavenging the
principal propagating radicals or halting the radical chain. [19]
Diuretic activity: The studies on diuretic activity revealed that the
extract of A. sanguinolenta has considerably increased the urine volume
with significant increase in the cationic concentration at each increased
dose. The Na+/k+ ratio indicates a dose dependent response with
comparable results at the doses of 100, 200 and 400 mg/kg with that of
the reference standard drug administered.[20]
Anti-inflammatory activity: The aqueous extract of A. sanguinolenta
showed significant anti-inflammatory activity at all tested dose levels.
The percentage inhibition of paw oedema was found to be dose-dependent.
However, the percentage protection was found to be almost equal at
the doses of 200 mg/kg and 400 mg/kg, which conclude that a dose of
200 mg/kg may be considered as optimum dose, which was comparable
with the reference drug, indomethacin. Thus, the study justifies its use
in the indigenous system of medicine and folkloric remedies as antiinflammatory agent. Further study is needed to isolate the active
principles responsible for these activities and study of their exact
mechanism of actions.[20]
Anti-leishmania activity: A. sanguinolenta extract promisingly showed
anti-leishmania activity. IC50 values were recorded between 0.1 µg/ml
to 1 µg/ml. Phytochemical analysis of methanolic extract revealed the
presence of active functional groups. Morphological and cellular analysis
of parasite found gross changes. The infrared and mass spectrometric
analysis found considerably modified functional changes in the parasite
Pharmacognosy Reviews, Vol 13, Issue 26, Jul-Dec, 2019

metabolism. The treated cells appeared exhausted proportion of most
metabolites, showing that losing the integrity of outer cell membrane
and internal metabolites will be disappearing upon cell death. In the
parasitic cells, the drug was attributed and established the changes in the
strength of functional metabolites. This investigation supports a good
response with A. sanguinolenta extract as herbal medicine and the development of new phytomedicine in the rationale behind the treatment of
neglected tropical diseases of Leishmaniasis.[21]

CONCLUSION
The A. sanguinolenta is one of the most important medicinal plants
used for many diseases and disorders. The presence of phytochemical
constituents such as terpenoids, sphingolipids, betacyanins etc. play a
therapeutic role in pathologic conditions. It exhibits diuretic activity,
anti-inflammatory, antihyperglycemic, anti-leishmania activity and so
on. Hence, applying more scientific methods on this plant may lead to
discover new entity and helpful for pharmaceutical industry for making
new therapeutic drugs.

ACKNOWLEDGEMENT
The authors are grateful to Md. Arshed Alam, Deputy Chief Technical
Officer at the Department of Botany, Rajshahi University and Bangladesh
National Herbarium, Dhaka for identifying the plant. The authors also
want to give thank the Department of Pharmacy, University of Rajshahi,
Bangladesh for providing desktop facility with internet connection.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

ABBREVIATIONS
ATTC: American Type Culture Collection; IC50: Inhibitory Concentration;
MIC: Minimum Inhibitory Concentration; MTCC: Microbial Type
Culture Collection; WHO: World Health Organization.

REFERENCES
1. Rajesh R, Chitra K, Padmaa MP. Anti hyperglycemic and anti-hyperlipidemic
activity of aerial parts of A. lanata Linn Juss in streptazotocin-induced diabetic
rats. Asian J Trop Biomed. 2012;2(2):5924-9.
2. Rajesh R, Chitra K, Padmaa MP. Anthelmintic activity of aerial parts of A. lanata
Linn Juss. Int J Pharma Sci Drug Res. 2010;2(4):269-71.
3. Rahamatulla M, Ariful HM, Jilani MA, Arman HM. Medicinal plants used by folk
medicinal practioners in three villages of Natore and Rajshahi districts,
Bangladesh. Adv Nat Appl Sci. 2010;4(2):132-8.
4. Asokar LV, Kakkar KK, Chakre OJ. Second supplement to glossary of Indian
medicinal plants with active principles, part 1(A-K) Publication and information
Directorate, CSIR, New Delhi. 1996.
5. Maheshwari JK, Singh H. Plants used by Bhora P.T.G of Dehradun
(Uttar Pradesh) India. Vanyajati. 1992;40:1-8.
6. Jain SP, Puri HS. Ethnomedicinal plants of Jaunsar-Bawar Hills, Uttar Pradesh,
India. J Ethnopharmacol. 1984;12(2):213-22.
7. Dhar ML, Dhar MM, Dhawan BN, Mehrotra BN, Ray C. Screening of Indian
medicinal plants for biological activity: I. Ind J Exp Biol. 1968;6(4):232-47.
8. Buragohain J. Folk medicinal plants used in gynecological disorders in Tinsukia
district, Assam, India. Fitoterapia. 2008;79(5):388-92.
9. Kosalge SB, Fursule RA. Investigation of ethnomedicinal claims of some plants
used by tribals of Satpuda Hills in India. J. Ethnopharmacol. 2009;121(3):456-61.
10. Rahmatullah M, Mollik AH, Ali M, Abbas FB, Jahan R, Khatun A, et al. An
ethnomedicinal survey of vitbilia village in Sujanagar sub-district of Pabna
District, Bangladesh. American-Eurasian J Agr Env Sci. 2011;10(1):106-11.
11. Alam MM, Islam SA, Mohammed Y, Juyena NS, Hashim MA. Comparative
efficacy of two medicinal plant extracts and antibiotic on wound healing. Pak J
Biol Sci. 2005;8(5):740-3.
12. Ward FM, Daly MJ, Walker R, Edwards C. Hepatic Disease. In: Clinical
Pharmacy and Therapeutics. New York, Churchill Livingstone. 1999;195-212.
13. Karan M, Vasisht K, Handa SS. Antihepatotoxic activity of Swertia chirata on
carbon tetrachloride induced hepatotoxicity in rats. Phyto Res.1999;13(1):24-30.

91

Sarker, et al.: Review on Traditional and Medicinal Uses of A. sanguinolenta
14. Gottumukkala VR, Kandaswamy K, Gopalakrishnan M, Mukhopadhyay
T. Isolation and characterization of a potent antimicrobial compound from
Aerva sanguinolenta Blume: an alternative source of bakuchiol. J Pharma Res.
2012;5(1):174-6.
15. Mandal A, Ojha D, Lalee A, Kaity S, Das M, Chattopadhyay D, Samanta A, et al.
Bioassay directed isolation of a novel anti-inflammatory cerebroside from the
leaves of Aerva sanguinolenta. Med Chem Res. 2015;24(5):1952-63.
16. Cai Y, Sun M, Corke H. Identification and Distribution of Simple and Acylated
Betacyanins in the Amaranthaceae. J Agr Food Chem. 2001;49(4):1971-8.
17. Herrero M, Cifuentes A, Ibañez E. Sub-and supercritical fluid extraction of
functional ingredients from different natural sources: Plants, food-by-products,
algae and microalgae: A review. Food Chem. 2006;98(1):136-48.

18. Pal D. Comparative analysis of in vitro antioxidant activity of two selected plants
with a reference to antidiabetic profile. Asian J Chem. 2013;25(4):2165-9.
19. Asif L, Bolay B, Mousumi D, Debmalya M, Sudipta K, Samit B, Amalesh S.
Hepatoprotective activity of ethanolic extract of Aerva sanguinolenta (Amaranthaceae) against paracetamol induced liver toxicity on Wistar Rats. NSHM J
Pharm Health Man. 2012;3:57-65.
20. Srinivas RK, Rajeev RE, Ganapaty S. Diuretic and anti-inflammatory activity
of aqueous extract of Aerva sanguinolenta (L.) Blume. Int Res J Pharm.
2011;2(7):65-7.
21. 18th ICID abstracts supplement. Int J Infec Dis. 2018;73S:3-398.

GRAPHICAL ABSTRACT

ABOUT AUTHORS
Joy Sarker, M. Pharm student, Department of
Pharmacy, University of Rajshahi, Rajshahi6205, Bangladesh.

Md. Mahbubur Rahman, Lecturer, Department
of Pharmacy, Varendra University, Rajshahi6204, Bangladesh.

Md. Rahmat Ali, M. Pharm student, Department
of Pharmacy, University of Rajshahi, Rajshahi6205, Bangladesh.

ASM Sakhawat Hossain, Lecturer, Department
of Pharmacy, Varendra University, Rajshahi6204, Bangladesh.

Muhammad Ali Khan, PhD student, Faculty of
Medicine, University of Queensland, Australia,
and Assistant Professor, Department of Pharmacy, Bangabandhu Sheikh Mujibur Rahman
Science and Technology University, Gopalganj8100, Bangladesh.

AHM Khurshid Alam, PhD, Professor, Department of Pharmacy, University of Rajshahi,
Rajshahi-6205, Bangladesh.

Cite this article: Sarker J, Ali MR, Khan MA, Rahman MM, Hossain ASMS, Alam AHMK. The Plant Aerva sanguinolenta: A Review
on Traditional uses, Phytoconstituents and Pharmacological Activities. Pharmacog Rev. 2019;13(26):89-92.

92

Pharmacognosy Reviews, Vol 13, Issue 26, Jul-Dec, 2019

