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ABSTRACT

Over the years, the world has become common to pandemic diseases in humans with lot of
ailments and untreated infectious disorders. Most of the laboratories across the globe run in with
under developed vaccines and drugs for many diseases for its procurement and prevention. But
the bioavailability of the drug in the market is less reached due to high cost and etc. In the current
situation, plant saps and its extracts are used to counteract with the pathogens based on the
information in traditional medicine. Most of the phytochemical enriched herb, weed or plants
available commonly are used for treatments of various diseases. One of the herbs found is Mollugo
verticillata (commonly known as ‘green carpet weed’). It is commonly used in treating fever, aches
and other various ailments and it shows promising activity in pharmacological properties due to
the presence of phytoconstituents like terpenoids, saponins and flavonoids. Finally, the plant
extract has enormous medicinal importance. This review is a collection of overall research work
on Mollugo verticillata plant and their medicinal compounds present.
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INTRODUCTION

Medicinal plants research is one and remains
to be the best area of research in development of
newer and effective drugs(l2l. It has been reported
that extracts of plant are common in ancient
medicine and their contribution with respect to
health benefit was estimated over 80% of the world’s
total population34l. Bioactive compounds are by-
products of the plant species and are therefore
regarded as an invaluable repository of unusual
chemical compounds since these secondary
metabolites are like chemical fingerprints of each
plant speciesl5l. According to the history, plants used
in ancient medicine are used to treat various diseases
and are a rich source of antioxidants(él. In most of the
cases, the research has confirmed by discovering the
hypothesis on mechanism and mode of action of the
plants through use of traditional medicine.

Importance  of medicinal plants in
development of drugs is well known and humans
have used and been using them for treatment of
different ailments from the ancient days. The search
for new pharmacologically active agents from natural
resources such as plants, microbes, animals have led
to the discovery of newer drugs which are effective,
potent and are used clinicallyl”l. A herbal weed

belonging to the family of Molluginaceae is used in
traditional medicine in many Indian villages due to
its various beneficial effects8l. In general, several
species belonging to Mollugo genus include, M.
cerviana (thread stem), M. pentaphylla (African), M.
nudicaulis (naked stem), M. verticillata (green) and M.
oppositifolia (slender).

Mollugo verticillata L. (Family: Molluginaceae)
is an annual herb commonly grown in warm and wet
regions of the American continent(®l. The chemistry of
these medicinal plants is differentiated by the
production of triterpenesaponins and flavonoid
compounds!'9. Ferreira et al. (2003) reported that
triterpenesaponins and flavonoids derivatives
possess a significant effect on the immune systeml1l,

Earlier, the immunomodulatory activity of
triterpenesaponins has been stated in previous
reportll2l, In all of the Mollugo species C-

glycosylflavonoid compounds are presentl!3l.

Apart from M. verticillata, other species of
Mollugo are reported with high therapeutic activity.
Mollugo cerviana (thread stem carpet weed) is used
to treat jaundicell4, suppressor for stomach ache and
vaginal discharge after child birth[516] and increases
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eyesightll7l where roots are used

rheumatisml18l.

Different extracts (polar to non-polar) show
distinct biological activities based on diverse
chemical compounds present in them when
extracted. The current review is described based on
the literature collected and organized as growth and
habitat of the plant, morphology, chemical
composition and the medicinal properties of Mollugo
verticillata.

Mollugo Verticillata

Mollugo verticillata (Fig. 1) belongs to family
of Molluginaceae is an annual herb with prostrate
growth habitatl!1l. It is a common weedy plant grown
in disturbed areas like fields, gardens, road sides and
parking lots[19. The plant is native to tropical
Americal29 and forms a prostrate circular mat that
climbs rapidly on nearby plants. This plant is also
known to be edible.

Taxonomical Classification
Kingdom: Plantae
Clade: Tracheophytes
Clade: Angiosperms
Clade: Eudicots
Order: Caryophyllales
Family: Molluginaceae
Genus: Mollugo
Species: M. Verticillata
Morphology

The leaves are narrowly, whorled with 3-8 at
each node. The length is 4-25mm long, 0.5-3mm
wide, smooth and possess an obovate or spatulate
shape. Leaves are mostly light-green in color with a
reddish tinge at late phonological stagel2ll. It grows
and sprawl across the soil due to its habitat of
prostrate growth and forms mats(1l. The flowers are
formed in clusters 2-5 blooming from July to
September. Color of the flower is white or greenish
white with tiny 5-15mm stalks. Flowers turn into
fruit which is egg shaped and 1.5-4mm in length and
the seeds are 0.5 m long and are red to rusty brown
in color(22-24],

in treating

OH O

Apigenin

OH 0
Quercetin
Fig. 2 Structures of flavonoid compounds!(25]
Chemical Composition

However, Flavonoid aglycones, such as
quercetin and apigenin (Fig. 2) are the effective
inhibitors of nitric oxide production[2]. Ferreira et al.
(2003) reported that compounds like quercetin and
other flavonoid glycoside and triterpenoid glycoside
showed immunomodulatory effects in Bacillus
Calmette Guerin (BCG) antigen and Mycobacterium
tuberculosis whole antigen induced mice peritoneal
cell cultures!ll. Antonio and Vivit (2017) stated that
only few reports show their phytochemistry, and
among Mollugo species, M. oppositifolia, M.
pentaphylla and M. nudicaulis had similar
phytochemicals as M. verticillatal26l. The plant M.
pentaphylla is reported to contain flavonoid
compounds such as apigenin, mollupentin,
mollugogenol A, B and D, along with triterpenoid,
oleanolic acid and B-sitosterol[27],

Traditional Uses

The ethnomedicinal value of M. verticillata
revealed to possess anti-anemic and anti-
hyperglycemic properties(2¢l. It is used as tops for
salads and good for anaemic. It's utilized as
demulcent and poultricel28l.

Pharmacological Activities

The medicinal plant indicates different
pharmacological activity like anti-oxidant[29], anti-
microbial, anti-inflammatory, anti-tumourf30l, anti-
hyperglycemicl31l.

Antioxidant Activity

The antioxidants are found abundantly in
fruits and vegetables and protect the human body
from oxidative stresses leading to damage of cells,
diseases and other severe disorders[32l. According to
the report, in comparison with Mollugo species, M.
pentaphylla and M. cerviana are more promising
antioxidants than M. verticillatal?6l. M. cerviana
significantly inhibited free radicals by 84.12+1.06%
at 400 pg/mLB33l In addition, M. pentaphylla and M.
cerviana require ICso levels of 16pg/mL34 and 99ug/
mLB5] respectively, when compared to M. verticillata
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at 405.86pg/mLl26l. However, M. verticillata is more
potent than M. nudicaulis (1Cso 1, 350pg/mL)[291.

Antimicrobial Activity

With the increase of interest in antibiotics
came an increase of interest in plants as a potential
source of antimicrobial substances36l. According to
the literature searched, anti- microbial activity of M.
verticillata (pH- 5.47) showed active against gram
negative bacteria (Escherichia coli) using saline
extract than gram positive bacteria (Staphylococcus
aureus)371.

Antihyperglycemic Activity

With respect to multidrug resistance of
Mycobacterium tuberculosis and active infection in
people accompanied with HIV infection, there is a
need for discovery and production of novel effective
drugs against TB is felt38. Though the plant is
responsible for the hyperglycemic effects more
research has to be carried out due to the fact that the
plant possess phytoconstituents that are capable of
reducing blood glucose levels. However, additional
investigations are required to address the exact
mechanism by M. verticillata lowering blood glucose
levels using in vivo studies.

Immunomodulatory Effect

The only research work carried out in
immunomodulatory effect of M. verticillata in in vivo
revealed to be promising and showed that ethanolic
extracts (EE) could directly increase NO (Nitric
Oxide) release by peritoneal cells, but reduces the
immune response of these cells when treated with
BCG antigen and Mycobacterium tuberculosis whole
antigen (TB)[I1. Ferreira et al.(2003) reported that
NO production by cells treated with BCG and EE was
similar to that observed in control cells (BCG=
8.30uM and BCG + Mollugo= 5.09uM)[11l. Though the
extract could not reverse the effect of TB it showed
effective in reducing the stimulus. Decrease in NO
production was about 35 % (TB= 12.37uM and TB +
Mollugo= 8.01uM). The immuno stimulatory effects
obtained using in vitro studies were confirmed in in
vivo studies for some of the plant species such as
Mollugo verticillata, Phoradendron serotinum and
Petiveria alliacea3. Immunomodulatory effect using
in vitro studies of M. verticillata revealed NO
production (1.6 fold) at 25pg/mL using murine
peritoneal primary macrophages co-cultures with
Mycobacterium tuberculosis [48 h] and H:0;
production (0.4 fold) at 2.9ug/mL with murine
primary peritoneal macrophages [24 h] compared to
control cells[40l.

Importance of Invitro Studies

Efforts were made to optimize the
concentrations of various plant growth regulators

(PGRs) for in vitro growth of plant regeneration. A lot
of research works were reported for Mollugo species,
especially in M. nudicaulis Lam plant. The highest
regeneration induction of about 88% of friable callus
was observed on MS medium containing 4.44uM 6-
BAP (Benzylaminopurine), 4.65uM Kkinetin, 2.69pM
NAA  (Naphthaleneacetic acid) and 0.91uM
thidiazuronl*ll. This plant can be used for in vitro
growth responses and can be proved that hypocotyl
explants can be best for callus induction. To date,
only two Cs3-C4 intermediate species with a
cosmopolitan distribution in warm climates, M.
nudicaulis L and M. verticillata L. have been
reported(42,

Additionally, M. verticillata plant extract
possesses therapeutic activities which are used in
traditional medicine that can be used for enhancing
the medicinal importance. This tissue culture could
be used for year-round availability of the plant as
well as allowing for comparative analysis of the
functional anatomy of the in vitro grown plants and
parent plant.

CONCLUSION

Mollugo verticillata (L.) is a medicinal herb
used in traditional medicine which possess to be
effective. as antimicrobial, antioxidant and
immunomodulatory activity. The exact bioactive
compound and their mode of action is to be clearly
studied and identified. Most of the researches on this
plant extracts are not sufficient enough to clearly
show any pharmacological activity like anti-
inflammatory and anti-tumour activity. In the drug
improvement process, identification and
characterization of bioactive compounds are
necessary with current research.

These metabolites can be produced from
plants and in vitro developed cultures which could be
the source for an alternative one. Production of
useful metabolites can be achieved which underlie
the role and importance along with exact mechanism
from the plant using elicitation method. Reports
suggest that in vitro developed cultures have the
potential to accumulate greater amount of secondary
metabolites compared to field grown plant. In the
current study, literature on M. verticillata and its
compounds will help the researchers for further
studies.

ACKNOWLEDGEMENT

The authors would like to thank the students,
the administration and the Department of
Biotechnology of Muthayammal Engineering College
and Department of Chemistry of Karunya Institute of
Technology and Sciences, for providing great support
for solving the problems of the humanity through
current research.

Available online at: http://ijapr.in 48



Gandepalli Pratap Kumar, Nusrathulla Shariff. Medicinal Importance of Mollugo Verticillata (Molluginaceae): A Review

REFERENCES

1.

10.

11.

12.

Hu Z, Yang X, Ho P.C, Sui Y.C, Heng P.W, Chan E,
Duan W, Hwee LK, Zhou S, Herb-Drug
Interactions: A Literature Review. Drugs. 2005;
65(9):1239-1282.

Sparreboom A, Cox M.C, Acharya M.R, Figg W.D,
Herbal remedies in the United States: Potential
adverse interactions with anticancer agents.
J.Clin. Oncol.2004; 22(12):2489-2503.

WHO (World Health Organization). Traditional
medicine: Growing needs and potential. WHO
Policy Perspectives on Medicines; Geneva; 2002.
p. 1-6.

Mukhtar N.A, Nuhu M.N,Aminu J.A, Usman H.A,
Phytochemical analysis and in-vitro antibacterial
activity of chloroform, water and ethanolicstem
extracts of Calliganum polygonoides(Phog). Plant.
2018; 6(2):49-52.

Manoharan S, Rangasamy M, Phytochemical
analysis and anti-proliferative studies of various
extracts of Mollugocerviana. Int. ]. Pharm. 2016;
6(3): 111-115.

Valarmathi R, Rajendran A, Gopal V, Senthamarai
R, Akilandeswari S, Srileka B, Protective effect of
the whole plant of Mollugopentaphylla Linn.
against Carbon Tetrachloride induced
hepatotoxicity in rats. Int. J. Pharm Tech. Res.
2010; 2(3):1658-1661.

Kohila K, Kalaivani K,Phytochemicals screening
and minerals status of Mollugocerviana (L) ser.
whole plant. Int. J. Recent. Scientific. Res. 2019;
10(7):3344-3352.

Padmapriya P, Maneemagalai S, Qualitative and
quantitative analysis of the phytochemical
constituents of Mollugo cerviana (L.). Int. J.
Pharmaceutics and Drug. Analysis. 2014;
2(9):695-699.

Mabberley D]. The plant-book: A portable
dictionary of the higher plants. 2nd ed.
Cambridge: Cambridge University Press; 1997. p.
858.

Soares G.L.G, Kaplan M.A.C, Gottlieb O.R,
Flavonoids as chemosystematic markers of
Caryophyllales. Ann. Brazilian. Academy.

Sci.1995; 67(3):431-438.

Ferreira A.P, Soares G.L.G, Salgado C.A, Gongalves
L.S, Teixeira F.M, Teixeira H.C, Kaplan M.A.C.
Immunomodulatory  activity = of  Mollugo
verticillata L. Phytomedicine.2003; 10(2):154-
158.

Rao AV, Gurfinkel D.M. The bioactivity of
saponins: triterpenoid and steroidal glycosides.
Drug. Metabolism and Drug Interactions. 2000;
17(4): 211-235.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Chopin ], Besson E, Nair A.G.R. New C-glycosyl
flavones from Mollugo pentaphylla. Phytochem.
1979; 18(12): 2059-2060.

Valarmathi R,Rajendran A, Akilandeswari §,
Indulatha V.\N, Nagaswetha M.V.L.
Hepatoprotective efficacy of Mollugocerviana
Linn. against carbon tetrachloride induced liver
damage in rats. Int. J. Pharma. Sci. Res. 2011;
2(8):176-179.
Nadkarni KM. Indian Materia Medica with
Ayurvedic, Unani-Tibbi, Siddha, Allopathic,
Homoeopathic, = Naturopathic and Home
remedies, Appendices and Indexes.2nded.
Bombay: Popular Prakashan; 1908. p. 1-393.
Kirtikar KR, Basu BD, Blatter E. Indian medicinal
plants. 2nd ed. Bhuwaneswari Asrama;
Bahadurganj; India;1980. p. 1-496.

Pavithra P.S, Janani V.S, Charumathi KUH,
Indumathy R, Potala S, Verma R.S, Antibacterial
activity of plants used in Indian herbal medicine.
Int. J. Green. Pharm.2010; 4(1):222-228.

Kapoor B, Kaur G, Gupta M, Gupta R, Indian
medicinal plants useful in treatment of gout: A
review for current status and future prospective.
Asian. J. Pharm. Clin. Res.2017; 10(11): 407-416.
Chapman ], Stewart R.B, Yarnell RA,
Archaeological evidence for pre-Columbian
Portulacaoleracea and Mollugo verticillata into
Eastern North America. Econ. Bot. 1974; 28(4):
411-412.

Mohlenbrock RH. Flowering Plants: Pokeweeds,
four-o’ clocks, Carpetweeds, Cacti, purslanes,
goosefoots, pigweeds and pinks. Vol. - 4.
[Nlustrated Flora of Illinois; Southern Illinois
University Press; 2001. p. 1-296.

Kunev G, First record of the alien species Mollugo
verticillata (Molluginaceae) from Bulgaria. Phytol.
Balca. 2019; 25(2):163-167.

D’Arcy WG. Flora of Panama. Vol. - 17 (v-xxx).
Checklist and Index. Part 1: The introduction and
checklist. Monographs in systematic botany from
the Missouri Botanical Garden; 1987. p. 1-328.
Strausbaugh PD, Core EL. Flora of West Virginia.
2nd Edn. West Virginia University Bulletin; Seneca
Books Inc; 1964. p. 1-1075.

Uva RH, Neal JC, Ditomaso JM. Weeds of the North
East. Cornell University Press; 1997. p. 1-150.
Raso G.M, Meli R, Di Carlo G, Pacilio M, Di Carlo R,
Inhibition of inducible nitric oxide synthase and
cyclooxygenase-2 expression by flavonoids in
macrophage J774A. Life. Sci.2001; 68(8):921-931.
Antonio M.A, Vivit M.B, Phytoconstituents and in
vitro anti-oxidant activity of selected indigenous
vegetables in the Ilocos. MMSU Sci. Tech. ].2017;
7(2):16-27.

IJAPR | February 2021 | Vol 9 | Issue 2 49



Int. J. Ayur. Pharma Research, 2021;9(2):46-50

27

28.

29.

30.

31.

32.

33.

34.

. Hamburger M, Dudan G, Ramachandran N.A.G,

Jayaprakasam R, Hostettmann K, An antifungal
triterpenoid  from  Mollugo  pentaphylla.
Phytochem. 1989; 28(6): 1767-1768.

Antonio MA, Utrera RT, Augustin EO, Jamias DL,
Badar A], Pascua ME. Survey and characterization
of indigenous food plants in Ilocos Norte,
Phillippines. SEARCA Agriculture and
Development Discussion Paper series; SEARCA,
Los Banos, Laguna; 2011. p. 1-196.
Rajamanikandan S, Thangaraj S, Durgapriya D,
Sophia D, Ragavendran P, Gopala krishnan V.K,
Radical scavenging and antioxidant activity of
ethanolic extract of Mollugonudicaulis by in vitro
assays. Ind. ]J. Pharma. Educ. 2011; 45(4):310-
316.

Jagatheesh K, Sanofer B.J, Elangovan N, Pavan
Kumar P, Phytochemical, anti-microbial, anti-
inflammatory, anti-cancer, hepatoprotective
evaluation of Mollugopentaphylla L. Int. J. Curr.
Trends, Sci. Tech.2011; 2(1):32-40.

Gopinathan S, Subha S, Antidiabetic efficacy of
Mollugo oppositifolia Linn extract - An animal
model study. World ]J. Pharm. Res. 2014;
3(8):735-768.

Mandal S.D, Passari A.K, Ghatak S, Mishra V.K,
Kumar N.S, Singh, B.P, Total phenol content,
antioxidant and antimicrobial capability of
traditional medicinal plants of Mizoram, Eastern
Himalayas, Northeast India. ECron. Agricul. 2015;
2(3): 350-357.

Valarmathi R, Senthamarai R, Akilandeswari S,
Sivagamy M, Saratha R, Phytochemical
investigation and in vitro antioxidant screening of
the entire plant of Mollugo cerviana Linn. World J.
Pharmacy Pharm. Sci. 2015; 4(5):1183-1188.
Priya S, Sharmili A, Anbumalarmathi ],
Umamaheswari K, Evaluation of phytochemical
constituents in vitro antimicrobial, antioxidant,

35.

36.

37.

38.

39.

40.

41.

42.

FTIR and GC MS studies of leaves of Solanum
torvum, rhizome of Acorus calamus and whole
plant of Mollugo pentaphylla. Res. J. Pharm. Tech.
2017;10(2): 592-600.

Napagoda M.T, Malkanthi B.M.A.S, Abayawardana
S.AK, Qader M.M, Jayasinghe L, Photoprotective
potential in some medicinal plants used to treat
skin diseases in Srilanka. BMC. Complemen.
Altern. Med. 2016; 16(1):479-485.

Nickell L.G, Antimicrobial activity of vascular
plants. Econ. Bot.1959; 13(4):281-318.

Carlson H.J, Douglas H.G, Robertson ].S, Anti-
bacterial substances separated from plants.
J.Bacteriol. 1948; 55(2): 241-248.

Kooti W, Aminzadeh Z, Larky D.A, Firoozbakht M,
Mohamadpour B, Samani M.A, Therapeutic effects
of herbs on mycobacterium tuberculosis: A
systematic review. Int.]J. Health. Med. Curr. Res.
2017; 2(4): 627-640.

Castro A.J.A, Vazquez M.C.J, Xolalpa N.C, Medicinal
Plants from Mexico, Central America, and the
Caribbean used as immuno stimulants. Evid-
Based. Complemen. Altern. Med.2016; 10(1):1-
16.

Chang S.L, Chiang Y.M, Chang L.T, Yeh H.H, Shyur
LF, Kuo Y.H, Wu TXK, Yang W.C, Flavonoids,
centaurein and centaureidin, from Bidenspilosa,
stimulate IFN y expression. ]. Ethnopharmacol.
2007; 112(2): 232-236.

Barupal M, Kateria V, Shekhwat N.S, In vitro
growth profile and comparative leaf anatomy of
the C3-C4 intermediate plant Mollugonudicaulis
Lam. In vitro Cellular. Developmental. Biol. -
Plant. 2018; 54(1): 689-700.

Vincent MA.Molluginaceae Rafinesque: Flora of
North America Editorial Committee. Flora of
North America. Vol.- 4 Magnoliophyta:
Caryophyllidae, Part 1, Oxford Univ. Press;
Oxford, UK; 2003. p. 1-175.

Cite this article as:

Gandepalli Pratap Kumar, Nusrathulla Shariff. Medicinal Importance of
Mollugo Verticillata (Molluginaceae): A Review. International Journal of

Ayurveda and Pharma Research. 2021;9(2):46-50.

Source of support: Nil, Conflict of interest: None Declared

*Address for correspondence
G. Pratap Kumar

Assistant Professor
Department of Biotechnology,
Muthayammal Engineering
College, Rasipuram, Namakkal,

Tamil Nadu, India.
E-Mail:
gandepallipratap@gmail.com

Disclaimer: IJAPR is solely owned by Mahadev Publications - dedicated to publish quality research, while every effort has been taken to verify
the accuracy of the content published in our Journal. IJAPR cannot accept any responsibility or liability for the articles content which are
published. The views expressed in articles by our contributing authors are not necessarily those of IJAPR editor or editorial board members.

Available online at: http://ijapr.in

50


mailto:gandepallipratap@gmail.com

