
Mimosa pudica L., a High-Value Medicinal Plant
as a Source of Bioactives for Pharmaceuticals
Gu lza r Mu h a mma d , Mu h a mma d Aja z H u s s a in , I b ra h im J a n ta n , a n d Sy ed Na s ir Ab b a s Bu k h a ri

Abstract: Mimo sa pudica Linn. (F a mily: Mimo saceae) is used a s a n or na ment a l p la nt d ue t o it s t higmona st ic a nd nyc t ina st ic

movement s. M. pudica is a lso used t o a void or c ure severa l d isord er s like c a nc er, d ia b et es, hep a t it is, ob esit y, a nd ur ina r y

infec t ions. M. pudica is fa mous for i t s a nt ic a nc er a lk a loid , mimosine, a long w it h severa l va lua b le sec ond a r y met a b olit es

like t a nnins, st eroid s, flavonoid s, t r it er p enes, a nd glyc osylflavones. A w id e a r ra y of p ha r ma c ologic a l p rop ert ies like

a nt ioxid a nt , a nt ib a c t er ia l, a nt ifunga l, a nt i- infla mma t or y, hep a t op rot ec t ive, a nt inoc ic ep t ive, a nt ic onvulsa nt , a nt id ep ressa nt ,

a nt id ia r rhea l, hyp olip id emic a c t ivit ies, d iuret ic, a nt ip a ra sit ic, a nt ima la r ia l, a nd hyp oglyc emic have b een a t t r ib ut ed t o

d ifferent p a rt s of . G luc uronoxyla n p olysa c c ha r id e ext r ud ed from seed s of is used for d r ug relea seM. pudica M. pudica

for mula t ions d ue t o it s high swelling ind ex. This review c overs a t horough exa mina t ion of func t iona l b ioa c t ives a s well

a s p ha r ma c olog ic a l a nd p hyt omed ic ina l a t t r ib ut es of t he p la nt w it h t he p ur p ose of exp lor ing it s p ha r ma c eut ic a l a nd

nut ra c eut ic a l p ot ent ia ls.
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Introduction
M imosa pudica i s a fam ous or nam ent al plant com m only known as

sleepi ng g rass, sensi t i ve plant , hum ble plant , shy plant , t ouch-m e-

not , chui m ui , and lajwant i am ong ot her nam es. It s or nam ent al use
can be at t r i but ed t o i t s t hi gm onast i c and sei sm onast i c m ovem ent s

i n whi ch closure of leaves and hang i ng down of pet i oles t akes place
i n response t o cer t ai n st i m uli li ke li ght , v i brat i on, wounds, wi nd,
t ouch, heat , and cold (Volkov and ot hers 2010a, b; Soet edjo and

ot hers 2015). B esi des i t s or nam ent al use, M . pudica i s a popular
plant am ong folk healers t o t reat several di seases.

Phyt om edi ci nes, due t o t hei r pot ent i al benefit s, have rem ai ned
i n pract i ce i n all t radi t i onal syst em s of t herapi es, i ncludi ng Greco-

Arab (U nani -Ti bb), Ayurv eda, and C hi nese (Gi lani and At t a-ur-
Rahm an 2005; K r i shnaswamy 2008). M . pudica i s known and

valued for i t s analgesi c, ant i -i nflam m at or y (Prasanna and ot her s
2009), hypoglycem i c (Am alraj and Ignaci m ut hu 2002), di uret i c,

ast r i ngent , ant i spasm odi c, and blood-pur i fyi ng act i v i t i es (Ghani
2003). Therefore, i t has been used t o t reat hi gh blood pressure

(Aalok 1997), m enor rhag i a, and leucor rhea (H em adr i and Rao
1983; Vai dya and Shet h 1986). Leaves and root s are used for cur i ng

hem or rhoi ds (Ghani 2003). Wounds and ecz em a can be t reat ed by
applyi ng a past e of t he whole plant and leaves, respect ively (Si ngh

and Si ngh 2009). Leaf past e i s also appli ed ext er nally as a psor i asi s
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cure (Ignaci m ut hu and ot hers 2008) and fresh leaf jui ce for i m po-
t ence and sper m at or rhea t reat m ent s (B ehera and M i sra 2005).

Var i ous phar m acologi cal at t r i but es li ke ant i -i nflam m at or y
(Vi kram and ot hers 2012), ant i noci cept i ve (K ar t hi keyan and

D eepa 2010; Vi kram and ot her s 2012), hypoli pi dem i c (Rajendran
and K r i shnakum ar 2010; Sowmya and Anant hi 2011), hepat opro-

t ect i ve (Rajendran and ot her s 2009), and di uret i c (Sangm a and
ot hers 2010) act i v i t i es are ascr i bed t o di fferent part s of t he plant . M .

pudica i s also adm i red for i t s ant i di abet i c (Sut ar and ot her s 2009),
ant i m alar i al (Tran and ot her s 2003), ant i conv ulsant (B um and ot h-

ers 2004), ant i depressant (M oli na and ot her s 1999), ant i fer t i li t y
(Valsala and K ar pagagaanapat hy 2002; Ganguly and ot her s 2007),

and ant i di ar rheal pot ent i als (B alakr i shnan and ot hers 2006a). An-
t i parasi t i c (M ar i m ut hu and ot her s 2011), ant i m i crobi al (Am bi ka-

pat hy and ot hers 2011; M ohan and ot her s 2011; Tam i larasi and
Anat hi 2012), ant i oxi dant (Rekha and ot her s 2010; Aroki yaraj and

ot hers 2012), ant i venom i c (Am bi kabot hy and ot hers 2011; Si a and
ot hers 2011), and wound-heali ng act i v i t i es (Paul and ot her s 2010)

are c red it ed t o d if fe ren t p ar t s of M . pudica . Regardi ng t he sec-
ondar y m et aboli t e pot ent i al of M . pudica , i t has been report ed t hat

i t cont ai ns t anni ns, st eroi ds, flavonoi ds, t r i t er penes, alkaloi ds, and
glycosylflavones (Gandhi raja and ot hers 2009). Seeds of M . pudica

ext rude a hydrogelable m at er i al, glucuronoxylan polysacchar i de,
t hat can be used for t he delayed/sust ai ned/t arget ed release of di f-

ferent dr ugs ( Si ngh and ot her s 2009; K um ar and K um ar 2011;
Ahuja and ot her s 2013).

A num ber of report s on m edi ci nal and phar m aceut i cal ap-

pli cat i ons of has at t ract ed us t o com pi le a com pre-M . pudica
hensi ve rev i ew on i t s pot ent i al of bi oact i ves and nut raceut i cals.

A com prehensive rev i ew i s bei ng present ed here on a det ai led
range of bi oact iv es and m any bi olog i cal and m edi ci nal act iv i t i es

of M . pudica . Thi s rev i ew focuses on t he phyt ochem i st ry, folk
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Table 1–Phytochemicals isolated from different parts of M. pudica.

Plant part
used Phytochemicals isolated References

W h o l e p l a n t M i m o s i n e J a s m o n i c a c i d I s o l a t i o n
o f C- g ly c o s y lfl a v o n e s

T s u r u m i a n d A s a h i
( 1 9 8 5 ) ; Y u a n a n d
o t h e r s ( 2 0 0 6 , 2 0 0 7 a ,
b ) ; N a i r a n d o t h e r s
( 2 0 0 7 ) ; C h a m p a n e r k a r
a n d o t h e r s ( 2 0 1 0 )

R o o t s 2 - H y d r o x y m e t h y l- c h r o m a n -
4 - o n e

K a n g a n d o t h e r s ( 2 0 0 4 )

L e a v e s P h e n o l i c k e t o n e J o s e w i n a n d o t h e r s ( 1 9 9 9 )
7 , 3 , 4 - t r ih y d r o x y - 3 ,8 -

d i m e t h o x y fl a v o n e
K ir k a n d o t h e r s ( 2 0 0 3 )

S e p a r a t i o n o f t u b u l i n p r o t e i n P a l a n d o t h e r s ( 1 9 9 0 )
L - m a l a t e , m a g n e s i u m p o t a s s i u m

t r a n s - a c o n i t a t e , d i m e t h y l
a m m o n i u m s a l t , p o t a s s i u m
5 -O-β- D -
g l u c u p y r a n o s y l g e n t i s a t e ,
m i m u p o d i n e

U e d a a n d Y a m a m u r a
( 1 9 9 9 a ,b ,c )

m edi ci nal uses, and phar m acologi cal at t r i but es of t hi s m ult i -
pur pose plant . The rev i ew wi ll br i dge t he knowledge bet ween

m edi ci nal chem i st s and phar m acolog i st s about phyt ochem i st ry,
bi oact i ve pot ent i als, and phar m aceut i cal appli cat i ons of t hi s v er-

sat i le plant . It should also be of value t o R& D sci ent i st s i n food
sci ences.

Taxonomy and Distribution
M . pudica M imosa cea e(Fam i ly: ) i s a creepi ng annual or perenni al

shrub wi t h com pound leaves, spi ny st i pules, and globose pi nk-
i sh flower heads. It i s nat i ve t o B raz i l and has been nat urali z ed

t hroughout t he world. M . pudica i s an annual or perenni al shr ub
wi t h erect st em s i n young plant s whi ch m odi fies t o creepi ng wi t h

age. It at t ai ns a hei ght of 1 t o 2 m wi t h com pound bi pi nnat e
leaves hav i ng 1 t o 2 pi nnae pai r s and each pi nna cont ai ns 15 t o
25 leaflet s. The plant has red-colored pr i ckly pet i oles and pi nk

filam ent s. A fr ui t has 2 t o 8 pods, whi ch are 3 m m broad and 1 t o
1. 5 cm long. Each pod has 2 t o 5 segm ent s i n whi ch brown seeds

(2. 5 m m long) are em bedded (Wealt h of Indi a 1962; H oward
1988; Li ogi er 1988; Ghani 2003).

Phytochemistry
M edi ci nal plant s are used t o cure v ar i ous ai lm ent s due t o t he

presence of hi gh-v alued secondary m et aboli t es. Li t erat ure-based

phyt ochem i cal screeni ngs have revealed t hat M . pudica i s r i ch
i n m edi ci nally i m por t ant secondar y m et aboli t es, i ncludi ng car-

bohydrat es, prot ei ns, am i no aci ds, t anni ns, phenoli cs, st eroi ds,
flavonoi ds, saponi ns, m uci lage, alkaloi ds, and fixed oi l (Pal and

ot hers 2015). Table 1 shows som e of t he i m por t ant phyt ochem i -
cals i solat ed from t he plant .

M i m osi ne [1] (for t hi s and subsequent num bers, see F i gure 1)
i s ext ract ed from t he whole plant wi t h aci di fied wat er (1% H C l),

separat ed by li qui d chrom at og raphy, and det ect ed and quant i fied
by m ass spect rom et ry. C ham panerkar and ot her s (2010) developed
an effici ent and preci se Li qui d chrom at ography-M ass spect rom et ry

and li qui d chrom at ography-Tandem M ass spect rom et ry (LC -M S-
M S) m et hod for accurat e det er m i nat i on of m i m osi ne from M .

pudica .
In anot her st udy, m i m osi ne was i solat ed from a wat er ex-

t ract of M . pudica usi ng reverse-phase H i gh Pressure Thi n Layer
C hrom at ography (H PTLC ) m et hod. The m i m osi ne was success-

fully quant i fied by usi ng a densi t om et r i c scanni ng (λm a x = 282
nm ) i n reflect ance-absorbance m ode. It was not ed t hat t he p lant

cont ai ned a si gni ficant am ount of m i m osi ne (20 m g/g; Nai r and
ot hers 2007).

M . pudica i s also a v aluable source of jasm oni c aci d [2]

and absci si c aci d, whi ch can be i solat ed and charact er i z ed

by m ass spect rom et ry, hi gh-perfor m ance li qui d chrom at ogra-
phy, and t hi n-layer chrom at og raphy. B ot h of t hese v alued bi oac-

t i ves si gni ficant ly affect t he auxi n and li ght -i nduced pulv i nule
openi ng at 10−5 M concent rat i on. O ne st udy has est abli shed

t hat reduct i on i n t he t ranspi rat i on of pi nnae and i nhi bi t i on of
pulv i nule m ovem ent s was due t o jasm oni c and absci si c aci ds

(Tsurum i and Asahi 1985). A v aluable cont r i but i on for t he i so-
lat i on and i dent i ficat i on of a num ber of flavonoi ds was from

Yuan and ot hers (2006). They t horoughly charact eri z ed t he
whole plant usi ng adv anced spect roscopi c and chrom at og raphi c
t echni ques and i solat ed v ar i ous C -glycosylflavones, i ncludi ng

7, 8, 3, 4-t et rahydroxyl-6- L-rham nopyranosyl-(1C -[α- →2)]-
β-D -glucopyranosyl flavone; 5, 7, 4-t r i hydroxyl-8-C -[α-L-

rham nopyranosyl-( -D -glucopyranosyl flavone; and 5, 7,→2)]-β
3, 4-t et rahydroxyl-6- -L-rham nopyranosyl-(1C -[α →2)]-β-D -

glucopyranosyl flavone (Yuan and ot hers 2006). Yuan and
ot hers (2007a, b) also i solat ed m ore -glycosylflavones fromC

t he whole plant whi ch were i dent i fied by var i ous analyt i cal
t echni ques as 5, 7, 3, 4-t et rahydroxy-6-C -[β-D -api ose-(1→4)]-

β-D -glucopyranosyl flavones; 5, 7, 4 -t r i hydroxyl-8-C -β-D -glu-
copyranosyl flavones; 5, 7, 3, 4-t et eahydroxy-6-C -[β-D -api ose-

(1→4)]-β-D -glucopyranosyl flav ones [ ]; and 5, 7, 43  -t r i hydroxyl-
8-C -β-D -glucopyranosyl flavones [4].

The resi due obt ai ned from pet roleum et her-ext ract ed leaves of
M . pudica was di ssolved i n et hyl acet at e. An Et O Ac-benz ene (1: 9)

m i xt ure yi elded a phenoli c ket one t hat was i dent i fied by di fferent
spect roscopi c t echni ques as 4-(24-m et hoxy-24 -m et hyl-1-oxo-

5-n-propyl-t et racosanyl)- phenol [ ] (Josewi n and ot her s 1999).5

In anot her st udy, leaves were ext ract ed wi t h 96% et hanolM . pudica

and t he resi due obt ai ned was fract i onat ed i nt o pet roleum et her,
et hyl acet at e (Et OAc), and m et hanol–wat er syst em s. The Et O Ac

fract i on was elut ed by colum n chrom at ography t o i solat e 7-3-4-
t r i hydroxy-3, 8-di m et hoxyflavone [ ] along wi t h -coum ar i c aci d6 p

[7] (K i rk and ot hers 2003).
Pal and ot her s (1990) i solat ed an i m por t ant prot ei n, t ubuli n,

from M . pudica leaves and pulv i nar callus cells t hrough an ani on
exchange resi n, and t hen pur i fied by D EAE-Sephadex A-50, am -

m oni um sulf at e fract i onat i on, and Sephadex G-200 gel filt rat i on.
It was revealed by 2-D elect rophoresi s t hat t ubuli n has one m ai n
α-t ubuli n (P I 7. 1) along wi t h 3 β uni t s (P I 6. 70, 6. 46, and 6. 40).

Thi s α-t ubuli n i s di fferent from t he one obt ai ned from ot her
sources because i t i ncreased radi oi m m uno assays and i m munoblot -

t i ng wi t h t he ant i bodi es agai nst .α- and β-t ubuli ns of M . pudica
Leaf m ovem ent s of t he plant are t hought t o be due t o t hi s pro-

t ei n, whi ch i s 5% t o 6% of t ot al ext ract ed prot ei ns (Pal and ot her s
1990).

U eda and Yam am ura (1999a) i solat ed a com pound, m i m op-
udi ne [ ], whi ch i s responsi ble for leaf m ovem ent s even at8

ni ght . It was also i nvest i gat ed t hat m i m opudi ne i s responsi -
ble f or M . pudica leaf openi ng, even at a ver y low concent ra-

t i on (2 × 10−5 M ), whi ch i s not an effect i ve concent rat i on
for leaf openi ngs of ot her plant s. Leaves opened by m i m opu-

di ne are sensi t i ve t o t ouch (U eda and Yam am ura 1999a). Lat er
on, a leaf-closi ng subst ance, pot assi um 5-O -β-D -glucupyranosyl-

gent i sat e [ ] was also i dent i fied from leaves of .9 M . pudica
It was also concluded t hat t hi s com pound i s responsi ble for

slow m ovem ent s of leaves (U eda and Yam am uraM . pudica
1999c). D i fferent chem i cal subst ances, pot assi um L-m alat e [10],
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Figure 1–Structures of selected phytochemicals fromM. pudica: Mimosine [1], jasmonic acid [2], 5,7,3,4-tetrahydroxy-6-C-[β-D-apiose-(1 4)]- -D-→ β
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Figure 2–Structures of the compounds responsible for leaf movements of M. pudica.

m agnesi um pot assi um t rans-aconi t at e [ ], di m et hyl am m o-11

ni um salt -D -glucupyranosylgent i sat e [[12], pot assi um 5-O -β 9],
and m i mupodi ne [8] were i solat ed from M . pudica leaves
(F i g. 2). These com pounds were found responsi ble for sen-

si t i ve rapi d m ovem ent s (st i m ulat ed by t ouch and heat ) and
per i odi c slow m ovem ent s (nyct i nast i c m ovem ent s; U eda and

Yam am ura 1999b). These st udi es successfully solv ed m ore t han
8 decades of myst er y regardi ng M . pudica m ovem ent s.

Root s of M . pudica cont ai n endophyt es, m i croorgani sm s t hat
i nhabi t t he plant s for m i ng a sym bi ot i c relat i onshi p. Endophyt es

also produce secondary m et aboli t es li ke t erpenoi ds, st eroi ds, al-
kaloi ds, phenols, and qui ni nes, whi ch defend plant s from v ari ous

pat hogens (St robel 2003; B aker and ot hers 2012a, b). In t hi s regard,
a Burkhol deria speci es, i solat ed from root s of M . pudica , was cul-

t ured and an ant i fungal com pound, 2-hydroxym et hyl-chrom an-
4-one was i solat ed. The cult ure was cent r i fuged (7000 r pm ,

20 m i n) t o i solat e bact er i al coloni es. The super nat ant was ext ract ed
wi t h et hyl acet at e and elut ed t hrough a si li ca packed colum n.

The et hyl acet at e-n-hexane fract i on cont ai ns 2-hydroxym et hyl-
chrom an-4-one [13], whi ch was i dent i fied by spect roscopi c t ech-

ni ques (K ang and ot her s 2004). In anot her st udy, i t was found

t hat root s of M . pudica cont ai ned -si t ost erol [β 14], bet uli ni c aci d

[15], st i gm ast erol [16], and 1 new st erolglucosi de charact er i z ed as
24-di m et hylcholest -7-en-3 -D -glucosi de [β-ol-3β 17] (D i nda and
ot hers 2006). Som e i m por t ant com pounds i solat ed from root s of

M . Pudica are shown i n figure 3.

Folk Medicinal Uses
F rui t s, root s, and leaves of a num ber of plant s are bei ng wi dely

used i n folk m edi ci nal syst em s t o t reat v ari ous ai lm ent s due t o
t he presence of hi ghly v alued bi oact i ve com pounds (Gi lani 1998;

Gi lani and At t a-ur-Rahm an 2005; Rahm at ullah and ot her s
2010a, b; Ghanbar i and ot hers 2012). In a report by World H ealt h
O rgani zat i on (W H O ), i t was st at ed t hat about 80% of t he world

populat i on reli es on phyt om edi ci nes t o cure v ari ous di seases
(W H O 2002). In folk m edi ci nes, var i ous par t s of M . pudica are

used as an ant i dot e t o scor pi on and snake bi t es. In par t i cular,
i t s root s have been used as an ant i venom i c m at er i al as report ed

by several st udi es (B halla and ot her s 1982; M acm i llan 1999; Pat -
t anai k and ot her s 2006; Thi r um alai and ot her s 2010; K ala 2015).

Root s of M . pudica are chewed at t he t i m e of snakebi t e and i t s
past e i s com bi ned wi t h black pepper and t hen bandaged ont o t he
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Figure 3–Some selected phytochemicals isolated from roots of M. pudica.

snakebi t e area. M . pudica has been known am ong snake char m er s

agai nst cobra bi t es (M ahant a and M ukherjee 2001). The root s can
also be used t o cure m enst r ual problem s and t oot hache (Pandey

and ot her s 2015). St em and leaves of M . pudica have b een found
effect i ve agai nst scor pi on st i ngs (Pat war i 1992). A past e of t he

whole plant i s t hen appli ed ont o t he bi t e area as t he cure (Sam y
and ot her s 2008). Si m i larly, powdered root s (25 g e ach) of M .

pudica , C al ot ropris gigant ia, a n d Tric hosa nt hes pa l ma t a i s appli ed t o a
snakebi t e area (once a day) aft er rem ov i ng t he poi son wi t h O st a

leaf (Lenka and M ohapat ra 2015). H owever, t he m echani sm of
act i on has not been explai ned yet .

The li t erat ure has revealed t hat root s of M . pudica are di -
uret i c, const i pat i ng, bi t t er, febr i fuge, ant i spasm odi c, ast r i ngent ,

and em et i c. They are also used i n t he t reat m ent of dysent er y, sm all-
pox, fever, ulcer, jaundi ce, leucoder m a, i nflam m at i on, ast hm a,

hem or rhoi ds, and fist ula (Vai dyarat anm 2001; Pande and Pat hak
2010; Rahm an 2015). B esi des t he root s, t he leaves of M . pudica

are also used t o cure hydrocele, hem or rhages, fist ula, conjunct i v i -
t i s, hem or rhoi ds, and wounds. The whole plant of M . pudica i s
helpful t o cure cancer, rheum at i sm , edem a, and m yalg i a (Shar m a

and ot her s 2001; Pande and Pat hak 2010). An alkaloi d, m i m osi ne
separat ed from i s used for t he t reat m ent of ski n di seases,M . pudica

cancer, and has apopt ot i c effect s (Rest i vo and ot her s 2005). A de-
coct i on i s a m et hod t hat i s wi dely adopt ed by folk healers t o t ake

bi oact i ves effect i vely. D ecoct i on of M . pudica leaves has also been
report ed t o possess ant i bact er i al (B alakr i shnan and ot her s 2006a)

and ant i conv ulsant act i v i t i es (B um and ot her s 2004) and i s used for
t he t reat m ent of cough and i nfluenz a (Pai nkra and ot hers 2015).

B y usi ng a decoct i on of leaves and seeds, syst em i c i n-M . pudica
fect i ons and bowl di sorders can be t reat ed (K r i shnaraju and ot hers

2006). In Indi a, people hav e used seeds of M . pudica t o t reat veneral
di seases. F or t hi s pur pose, a m i xt ure of seeds of (aboutM . pudica

5 g) and sugar i s t aken orally for 3 d (Ahi rwar 2015). Pi loherb, an
oi nt m ent consi st i ng of ext ract s of Aloe v era, ,M . pudica A za dira c ht a

indica (Neem ), Vi t ex negundo, Alpi ni a galangal, and C i ssam pelos
parei ra can be used for t he t reat m ent of hem or rhoi ds i n Indi a. The

oi nt m ent wi ll g i ve reli ef from hem or rhage and i t chi ng. The Pi lo-
herb also has ant i -i nflam m at or y and ant i noci cept i ve effect s (Gupt a

and M i t ra 2015).

Infect i ons, par t i cularly when bet ween t oes or finger s can be

healed by washi ng wi t h war m wat er i n whi ch M . pudica leaves
have been soaked. Infect ed areas are also soaked i n war m wat er

cont ai ni ng M . pudica leaves for 10 m i n 2 t i m es dai ly for 4 t o
5 d. If deli very i s not effect i ve, t hen a m i xt ure of whole root s of

H el iot ropium indicum and M . pudica i s appli ed t o t he t oes for half
an hour t o expedi t e t he effect (H aque and ot her s 2011). C rushed

root s of M . pudica are boi led wi t h fr ui t pulp of A egl e ma r mel os L.
and appli ed on t he achi ng area t o t reat rheum at i sm . In B angladesh,

a p ast e of A l l ium cepa (oni on, 12 g), M . pudica leaves (35 g), Piper
nigrum (pepper, 25 g), A l l ium sat ivum C rocus(garli c, 12 g), and

sat ivus (saffron, 6 g) i s adm i ni st ered orally (t wi ce a day) t o bar ren
cows for t he t reat m ent of fever (Al M am un and ot her s 2015).

The frui t of M . pudica i s ut i li zed for dysent er y, di ar rhea, and as
an em et i c. B one fract ures can be cured by usi ng ext ract of st em

(Sala U ddi n and ot her s 2015). A past e of leav es i s t aken orally or
appli ed t opi cally t o t reat ski n di seases and swelli ng (X av i er and
ot hers 2015).

Vi llagers g row M . pudica i n front of t hei r hom es t o keep away
i nsect s (H asan and ot hers 2012). A past e o f M . pudica leaves i s fed t o

ani m als wi t h 1 t o 2 chapat t i s t wi ce a day t o t reat wounds caused by
wor m s (Ni gam and Shar m a 2010). The whole plant (M . pudica ) i s

useful for t he t reat m ent of epi lepsy, plague, edem a, allergy, ast hm a,
ulcer, and elephant i asi s (Rahm at ullah and ot her s 2010a, b; Yadav

and ot hers 2015). O ne for m ulat i on, Pi lex (H i m alaya D rug C o. ,
Indi a) cont ai ni ng M . pudica along wi t h ot her com ponent s can be

used for t he t reat m ent of hem or rhoi ds. Pi lex t ablet s were g i ven t o
pat i ent s for 4 wk and i t was obser ved t hat Pi lex t herapy st opped

bleedi ng i n m ost of t he pat i ent s and gave t hem reli ef. Som et i m es
i t i s useful t o use St yplon, anot her herbal for m ulat i on used t o

t reat hem orrhoi ds along wi t h Pi lex. Pi lex oi nt m ent can also be
appli ed ext er nally aft er defecat i on (Rangnekar and Arora 1974).

M . pudica root s, S ida rhombif ol ia H ibiscus rosa-sinensisroot s, and
leaves are boi led wi t h coconut oi l t o t reat psor i asi s. The whole

plant jui ce was 1st m i xed wi t h coconut oi l and salt t hen i t i s used
t o t reat ast hm a and i nflam m at i on, respect i vely (Si lja and ot hers

2008). Leaf jui ce i s also used t o t reat hem or rhoi ds, hypert ensi on,
and m enst r ual problem s. The past e of M . pudica leaves alone i s

appli ed on i njur i es and snakebi t e areas t o cure t hem (Vi jayakum ar

306 ComprehensiveReviews inFoodScienceandFoodSafety r V o l. 1 5 , 2 0 1 6 C 2 0 1 5 I n s t i t u t e o f F o o d T e c h n o l o g i s t s®

15414337, 2015, 15, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
. B

y W
iley O

nline Library- on [16/10/2021]. R
e-use and distribution is strictly not perm

itted, except for O
pen A

ccess articles



Mimosa pudica L., a High-Value Medicinal Plant

Table 2–Folk medicinal uses of different parts of M. pudica.

Plant part used Uses References

R o o t s D y s e n t e r y , s m a ll p o x ,
f e v e r , u lc e r , ja u n d ic e ,
l e u c o d e r m a ,
i n fl a m m a t i o n s , a s t h m a ,
h e m o r r h o i d s , a n d
fi s t u l a

V a id y a r a t a n m ( 2 0 0 1 ) ;
P a n d e a n d P a t h a k
( 2 0 1 0 )

E x p e d i t i o n o f d e l i v e r y H a q u e a n d o t h e r s ( 2 0 1 1 )
R h e u m a t i s m H a s a n a n d o t h e r s ( 2 0 1 2 )

L e a v e s T r e a t m e n t o  f h y d r o c e l e ,
h e m o r r h a g e s , fi s t u l a ,
c o n ju n c t iv it is ,
h e m o r r h o i d s , a n d
w o u n d s

S h a r m a a n d o t h e r s
( 2 0 0 1 ) ; P a n d e a n d
P a t h a k ( 2 0 1 0 )

A n t i b a c t e r i a l B a l a k r i s h n a n a n d o t h e r s
( 2 0 0 6 a )

A n t i c o n v u l s a n t B u m a n d o t h e r s ( 2 0 0 4 )
I n f e c t i o n b e t w e e n fi n g e r s H a q u e a n d o t h e r s ( 2 0 1 1 )

W h o l e p  l a n t T r e a t m e n t o f c a n c e r ,
r h e u m a t i s m , e d e m a ,
a n d m y a lg ia

S h a r m a a n d o t h e r s
( 2 0 0 1 ) ; P a n d e a n d
P a t h a k ( 2 0 1 0 )

I n s e c t r e p e l l a n t H a s a n a n d o t h e r s ( 2 0 1 2 )
E p i l e p s y , p l a g u e , e d e m a ,

a n d e l e p h a n t i a s i s
R a h m a t u l l a h a n d o t h e r s

( 2 0 1 0 a ,b )
L e a v e s a n d s e e d s

d e c o c t io n
U r in a r y t r a c t in f e c t io n s

a n d i n c r e a s e d d i u r e t i c
a c t iv it y

K r i s h n a r a j u a n d o t h e r s
( 2 0 0 6 )

and ot her s 2015). In B angladesh, an aqueous ext ract of whole
plant i s used t o t reat ur i nar y i nfect i ons. The past e of root s can

be used t o t reat di ar rhea and dysent er y, and leaves can be appli ed
t o an i nsect bi t e area. A decoct i on of root s can be t aken t o cure
hem or rhoi ds (Rahm an and D ebnat h 2015), and sores and pi les can

be healed by r ubbi ng wi t h t he decoct i on of leaves. The decoct i on
of root s can be used as a blood pur i fier and i s also used t o t reat

hepat i t i s, t oot hache, pyrexi a, pi les, and leprosy. St ones from any
part of t he body can be rem oved by t aki ng a decoct i on of root s.

People have t i ed root s on t he neck t o get reli ef from coughi ng and
cold (Si ngh 2015). Table 2 shows folk m edi ci nal uses of t he plant .

Pharmacological activities
M . pudica i s known worldwi de for i t s broad spect rum of phar-

m acologi cal and bi olog i cal at t r i but es, whi ch i s due t o t he presence

of a num ber of valuable bi oact i ve com pounds. Several li t erat ure
report s have uncovered t he successful ut i li z at i on of M . pudica root s,

frui t s, leav es, and whole plant t o t reat v ari ous di seases (Table 3).

Wound-healing activity
Apart from ot her phar m acolog i cal and t herapeut i c propert i es,

t he li t erat ure has rev ealed t hat t he plant has reason-M . pudica
able wound-heali ng act iv i t y. Shoot s and root s of M . pudica were

ext ract ed wi t h m et hanol t o st udy t hi s act i v i t y. An oi nt m ent of
ext ract s of M . pudica root s and shoot s i s prepared by m i xi ng wi t h

em ulsi fyi ng wax, whi t e soft paraffin, and li qui d paraffin separat ely.
B ot h root and shoot ext ract oi nt m ent have healed wounds bet t er

t han t he st andard dr ug gent am i ci n as st udi ed wi t h Wi st ar albi no
rat s (K annan and ot hers 2009). Lat er on, root s were ex-M . pudica
t ract ed wi t h chloroform and m et hanol t o t reat i nci si on, exci si on,

and bur n wounds i n rat s by t he dead space wound m odel. Two
oi nt m ent s of each ext ract prepared i n carbopol (2. 5% and 5%)

were appli ed t opi cally. B ot h m et hanol and chlorofor m ext ract
showed si gni ficant heali ng of i nci si on, exci si on, and bur n wounds

as com pared t o t he Aloe v era cont rol (Paul and ot hers 2010).
Shade-dr i ed leaves of M . pudica were ext ract ed wi t h di et hyl

et her, m et hanol, and chlorofor m t o prepare t he oi nt m ent (10%) i n
a wat er-m i sci ble base. Wound-heali ng act i v i t y was det er m i ned by

a wound exci si on m odel. O i nt m ent of m et hanol ext ract (93. 87%)
showed bet t er wound-heali ng t endency t han t he oi nt m ent of chlo-

rofor m (80. 72%) or di et hyl et her (70. 76%) ext ract s. O i nt m ent of
m et hanol ext ract exhi bi t ed alm ost si m i lar pot ent i al t o t reat wounds

as t he posi t i ve cont rol, ni t rofuraz one oi nt m ent (98. 44%), i n W i s-
t ar albi no rat s aft er 16 d. Phyt ochem i cal screeni ng di sclosed t hat

wound heali ng i s due t o t he presence of phyt ost erols, alkaloi ds,
and glycosi des (Vi not hapooshan and Sundar 2010). The m et hanol

and aqueous ext ract s of M . pudica root s were evaluat ed for wound-
heali ng act i v i t y i n rat s by i nci si on and exci si on m odels. An oi nt -

m ent (2% w/w) of each ext ract was prepared. It was i nvest i gat ed
t hat t he m et hanol ext ract had bet t er wound-heali ng t endency

t han t he aqueous ext ract . Thi s wound-heali ng act i v i t y m ay be
at t r i but ed t o phenoli c com pounds t hat are generally present i n
m et hanol (17% w/w) and aqueous (11% w/w) ext ract s (K okane

and ot her s 2009).

Anti-inflammatory and antinociceptive activity
D ue t o si de effect s and t he hi gh cost of nonst eroi dal ant i -

i nflam m at or y drugs, t here i s an ut m ost need t o develop cheaper

and safer dr ugs from plant s t o t reat i nflam m at i ons (Gi lani and
At t a-ur Rahm an 2005; H ussai n and ot hers 2015). F or t hi s pur-

pose, paw edem a was i nduced by car rageenan i n W i st ar albi no
rat s and m ercur y di splacem ent t echni que was em ployed t o st udy
t he ant i -i nflam m at or y effect of et hanol ext ract of M . pudica leaves.

The percent age i nhi bi t i on of paw edem a by t he ext ract at dose
of 250 and 500 m g/kg was alm ost si m i lar t o t hat of t he st an-

dard dr ug i ndom et haci n (Vi kram and ot her s 2012). F ur t her m ore,
ant i -i nflam m at or y act i v i t y was st udi ed by prepar i ng di fferent

for m ulat i ons of hydrogel of M . pudica wi t h carbopol 940, car-
boxym et hylcellulose, and hydroxypropylm et hylcellulose as gelli ng

agent s. C ar rageenan-paw edem a was det er m i ned by m ercury
di splacem ent t echni que i n albi no rat s. C arbopol 940 (0. 2% t o

0. 6% w/v ) gel for m ulat i on wi t h dr ug (1. 5% w/w) i nhi bi t ed paw
edem a si gni ficant ly (K um ar and K um ar 2011).

Azam and ot her s (2015) recent ly st udi ed t he ant i -i nflam m at or y
effect of et hanoli c ext ract of M . pudica leaves i n rat s i n whi ch

paw edem a was i nduced by car rageenan. The ext ract (300 m g/kg)
showed si gni ficant i nhi bi t i on (43. 48%) i n paw edem a aft er 4 h of

car rageenan i nject i on. Result s (50. 31%) were si m i lar t o t he refer-
ence drug di clofenac sodi um . The ext ract (800 m g/kg) also exhi b-

i t ed prom i nent i nhi bi t i on (33. 64%) i n i nflam m at i on as st udi ed by
t he cot t onwool-i nduced g ranulom a t est (Az am and ot hers 2015).

Phyt om edi ci nes are m ore econom i cal and safer t han com m er-
ci al analgesi c dr ugs t o reli eve pai n, whi ch are used worldwi de

(Eli sabet sky and ot her s 1995; Alm ei da and ot hers 2001; M uham -
m ad and ot her s 2014). M . pudica (whole plant ) was boi led wi t h

wat er for 30 m i n and t he decoct i on obt ai ned was cent r i fuged and
filt ered. The resi due o bt ai ned was fed t o Swi ss albi no m i ce at doses

of 200 and 400 m g/kg body wei ght aft er i nduci ng wr i t hi ng wi t h
acet i c aci d. Prom i nent reduct i on i n wr i t hi ng was not ed at doses

of 200 (46. 24%) and 400 (56%) m g/kg body wei ght as com pared
t o t he st andard drug aspi r i n (71. 36%). Si m i larly, t he response of
m i ce t o t her m al st i m uli was not ed by hot plat e m et hod. Si gni ficant

decrease i n lat ency was not ed and percent prot ect i on was found
t o be 50. 86% (200 m g/kg) and 70. 06% (400 m g/kg) as com pared

t o st andard dr ug pent az oci ne (89. 23%) at a dose of 10 m g/kg of
body wei ght (K ar t hi keyan and D eepa 2010).

Li kewi se, ant i noci cept i ve act iv i t y of leaves of M . pudica (et hano-
li c ext ract ) was ev aluat ed by hot plat e m et hod, t ai l fli ck t est , and

acet i c aci d-i nduced wr i t hi ng. In t ai l fli ck and hot plat e t est s,
et hanol ext ract exhi bi t ed si gni ficant cut i n lat ency i n rat s. In
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Mimosa pudica L., a High-value medicinal plant . . .

Table 3–Pharmacological activities of different parts of M. pudica.

Pharmacological activity Plant part used References

W o u n d - h e a l i n g R o o t a n d s h o o t o i n t m e n t K a n n a n a n d o t h e r s ( 2 0 0 9 )
R o o t s e x t r a c t o i n t m e n t P a u l a n d o t h e r s ( 2 0 1 0 )
L e a f e x t r a c t o i n t m e n t V i n o t h a p o o s h a n a n d S u n d a r ( 2 0 1 0 )
R o o t s e x t r a c t o in t m e n t K o k a n e a n d o t h e r s ( 2 0 0 9 )

A n t i - i n fl a m m a t o r y h y d r o g e l K u m a r a n d K u m a r ( 2 0 1 1 )M. pudica
L e a v e s e x t r a c t V ik r a m a n d o t h e r s ( 2 0 1 2 )

A n t in o c ic e p t iv e P la n t d e c o c t io n K a r t h ik e y a n a n d D e e p a ( 2 0 1 0 )
L e a v e s e x t r a c t V ik r a m a n d o t h e r s ( 2 0 1 2 )

H y p o lip id e m ic L e a v e s e x t r a c t R a je n d r a n a n d K r is h n a k u m a r ( 2 0 1 0 )
P la n t e x t r a c t S o w m y a a n d A n a n t h i ( 2 0 1 1 )

H e p a t o p r o t e c t iv e L e a v e s e x t r a c t R a je n d r a n a n d o t h e r s ( 2 0 0 9 )
D iu r e t ic L e a v e s e x t r a c t S a n g m a a n d o t h e r s ( 2 0 1 0 )
A n t id ia b e t ic L e a v e s e x t r a c t S u t a r a  n d o t h e r s ( 2 0 0 9 )
A n t im a la r ia l P la n t e x t r a c t T r a n a n d o  t h e r s ( 2 0 0 3 )
A n t i c o n v u l s a n t L e a v e s d e c o c t i o n B u m a n d o t h e r s ( 2 0 0 4 )
P h y t o a b s o r p t i o n R o o t n o d u l e s C h e n a n d o t h e r s ( 2 0 0 8 )
A n t i d e p r e s s a n t L e a v e s e x t r a c t M o l i n a a n d o t h e r s ( 1 9 9 9 )
A n t i f e r t i l i t y R o o t s e x t r a c t V a l s a l a a n d K a r p a g a g a a n a p a t h y ( 2 0 0 2 ) ; G a n g u l y a n d o t h e r s ( 2 0 0 7 )
A n t i d i a r r h e a l R o o t s e x t r a c t B a l a k r i s h n a n a n d o t h e r s ( 2 0 0 6 b )
A n t i p a r a s i t i c N a n o p a r t i c l e s M a r i m u t h u a n d o t h e r s ( 2 0 1 1 )
A n t i m i c r o b i a l L e a v e s , r o o t s , a e r i a l p a r t s , a n d w h o l e p l a n t e x t r a c t s V i j a y a a n d o t h e r s ( 2 0 0 4 )

V a d l a p u d i a n d N a i d u ( 2 0 1 0 )
T a m i l a r a s i a n d A n a t h i ( 2 0 1 2 )
S u k a n y a a n d o t h e r s ( 2 0 0 9 )
M o h a n a n d o t h e r s ( 2 0 1 1 )
M a r i m u t h u a n d o t h e r s ( 2 0 1 1 )
G a n d h ir a ja a n d o t h e r s ( 2 0 0 9 )
G e n e s t a n d o t h e r s ( 2 0 0 8 )
C h o w d h u r y a n d o t h e r s ( 2 0 0 8 )
A m b i k a p a t h y a n d o t h e r s ( 2 0 1 1 )

A n t i o x i d a n t A e r i a l p a r t s , l e a v e s , a n d w h o l e p l a n t G e n e s t a n d o t h e r s ( 2 0 0 8 ) ; C h o w d h u r y a n d o t h e r s ( 2 0 0 8 ) ; H a r i p y a r e e
a n d o t h e r s ( 2 0 1 0 ) ; R e k h a a n d o t h e r s ( 2 0 1 0 ) ; A r o k i y a r a j a n d o t h e r s
( 2 0 1 2 )

A n t i v e n o m i c R o o t s , l e a v e s a e r i a l p a r t s , a n d w h o l e p l a n t T h i r u m a l a i a n d o t h e r s ( 2 0 1 0 )
G ir is h a n d o t h e r s ( 2 0 0 4 ) ; V e ja y a n a n d o t h e r s ( 2 0 0 7 ) ; I b r a h im a n d

o t h e r s ( 2 0 0 7 ) ; F a t t e p u r a n d G a w a d e ( 2 0 0 7 ) ; S a m y a n d o t h e r s
( 2 0 0 8 ) ; M e e n a t c h i s u n d a r a m a n d o t h e r s ( 2 0 0 9 ) ; A m b i k a b o t h y a n d
o t h e r s ( 2 0 1 1 ) ; S ia a n d o t h e r s ( 2 0 1 1 )

acet i c aci d-i nduced wr i t hi ng, t here was a si gni ficant reduct i on

i n wr i t hi ng at doses of 250 (25. 84%) and 500 m g/kg (43. 18%)
si m i lar t o t he st andard dr ug aspi r i n (48. 75%). St udi es concluded

t hat t he et hanol ext ract showed reasonable ant i -i nflam m at or y ac-
t i v i t y t hat can be fur t her ut i li zed as a bi oact i ve for phar m aceut i cals

(Vi kram and ot her s 2012).

Hypolipidemic activity
H i gh Low densi t y li poprot ei ns-cholest erol, plasm a cholest erol,

and t r i glycer i de level i n t he blood result i n coronary hear t di s-
eases (K oba and ot her s 2006). To st udy ant i hyperli pi dem i c ac-

t i v i t y, hyperli pi dem i a was i nduced i n W i st ar albi no rat s wi t h an
at herogeni c di et for t he det er m i nat i on of hypoli pi dem i c act i v i t y

of M . pudica leav es (chloroform ext ract ). It was concluded t hat
hyperli pi dem i a can be t reat ed wi t h chlorofor m ext ract because

i t decreased t r i glycer i de, low densi t y li poprot ei ns (LD L), Ver y
low densi t y li poprot ei ns (VLD L), serum cholest erol, and i ncreased

H i gh densi t y li poprot ei ns (H D L) level com parable wi t h t he st an-
dard dr ug at or v ast at i n. It was also concluded t hat hypoli pi dem i c
act i v i t y was due t o such phyt ochem i cals as st eroi ds, flavonoi ds, gly-

cosi des, alkaloi ds, and phenoli c com pounds present i n t he chloro-
for m ext ract , as confir m ed by hi gh-perfor m ance t hi n-layer chro-

m at ography (Rajendran and K r i shnakum ar 2010; Gunawardhanaa
and ot her s 2015). Si m i larly, t he et hanoli c ext ract of whole plant

was ev aluat ed for i t s hypoli pi dem i c act i v i t y i n rat s i n whi ch hy-
perli pi dem i a was i nduced by but t er. At t he end of st udy, i t was

found t hat et hanol ext ract lessened serum cholest erol, Tr i glyc-
er i des (TG), LD L, VLD L, and enhanced t he H D L level i n rat s.

Result s were si m i lar t o t he posi t i ve cont rol (lovast at i n). Phyt o-

chem i cal screeni ng of M . pudica ensured t he p resence of st eroi d s,
flavonoi ds, alkaloi ds, phenoli c com pounds, and glycosi des i n i t s

et hanoli c ext ract s (Sowmya and Anant hi 2011).

Diuretic activity
In folk m edi ci ne, root s of are used for di uret i c act i v i t yM . pudica

and t he t reat m ent of m any ot her com pli cat i ons (Vai dyarat anm
2001; Pande and Pat hak 2010). U r i nar y t ract i nfect i ons are t reat ed

by a decoct i on of leaves and seeds of M . pudica (K r i shnaraju and
ot hers 2006). Evaluat i on of t hi s pract i ce on a sci ent i fic basi s was

car r i ed out by Sangm a and ot her s (2010). They ext ract ed M . pudica
leaves wi t h wat er and t he aqueous ext ract was fed t o W i st ar albi no

rat s at doses of 100, 200, and 400 m g/kg. They st udi ed di uret i c
act i v i t y by t he Li pschi t z t est and result s were com pared wi t h t he

st andard dr ug furosem i de. C olor i m et r y was used for bi ochem i cal
analysi s of ur i ne collect ed from rat s kept i n m et aboli c cages. There

was a prom i nent i ncrease i n ur i ne cont ai ni ng elect rolyt es (Na+,
K+, and C l−) at 100 m g/kg body wei ght . Result s were good,

alt hough, di uret i c act i v i t y was less t han wi t h t he st andard dr u g
furosem i de. It was also i nvest i gat ed t hat an i ncreased dose of ext ract

di d not affect di uret i c act i v i t y, and no m ort ali t y was obser ved i n
a 14-d st udy. Phyt ochem i cal screeni ng revealed t he presence of

alkaloi ds, t anni ns, and saponi ns i n t he aqueous ext ract of M . pudica
leaves (Sangm a and ot her s 2010).

Antidiabetic activity
Phyt om edi ci nes are m ore i nexpensi ve and safer t han synt het i c

drugs t o t reat t he m ost wi despread and m ost rapi dly g rowi ng
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Mimosa pudica L., a High-Value Medicinal Plant

di sease, di abet es (W i ld and ot her s 2004; Jung and ot her s 2006).
Therefore, t here i s di re need t o evaluat e m ore plant s t o t reat di -

abet es. Ant i di abet i c pot ent i al of M . pudica leaves was st udi ed by
Sut ar and ot her s (2009). They ext ract ed leaves wi t hM . pudica

et hanol and pet roleum et her. Alloxan at a dose of 150 m g/kg
body wei ght was used t o i nduce di abet es. Ser um glucose level

was reduced from 292. 67 ± 2. 91 t o 198. 96 ± 3. 26 for t he
pet roleum et her ext ract (600 m g/kg) and 274. 36 ± 5. 22 t o 136. 21

± 1. 69 for t he et hanol ext ract (600 m g/kg) i n 7 d, whi le ser um
glucose level was decreased from 280. 12 ± 2. 80 t o 105. 21 ±

5. 32 by t he st andard m et for m i n (500 m g/kg) as t est ed by t he
glucose oxi dase/peroxi dase m et hod. The st udi es concluded t hat

et hanol ext ract si gni ficant ly exhi bi t ed hypoglycem i c act i v i t y. Thi s
ant i di abet i c act i v i t y m i ght be due t o flavonoi ds, t anni ns, and alka-
loi ds i n t he et hanol ext ract of leaves (Sut ar and ot her s 2009).

In anot her st udy, ant i di abet i c act i v i t y of an et hanoli c ext ract
(70%) of root s and st em of M . pudica was evaluat ed i n W i st ar

rat s. Alloxan-i nduced di abet i c rat s were fed wi t h et hanoli c ext ract
(600 m g/kg/d) of st em and root s for 11 d. B lood sam ples were

collect ed on t he 4t h and 11t h d and i t was found t hat bot h t he
ext ract s decreased blood glucose levels and had a hypoglycem i c

effect (Sut r i sna and ot hers 2015).
In a recent st udy, M . pudica leav es were ext ract ed wi t h

m et hanol and t he cr ude ext ract was used t o evaluat e i t s hypo-
glycem i c effect i n rat s. Rat s were fed wi t h fr uct ose, whi ch i n-

creased t hei r wei ght and glucose level. Then t hese hyperglycem i c
rat s were fed wi t h t he ext ract , whi ch nor m ali z ed t hei r body

wei ght and glucose level. Aft er t hat t he rat s were sacr i ficed and
hi st opat hologi cal st udi es revealed t hat t he ext ract had recovered

t he dam aged li ver and i m proved t he i nsuli n level (Sundaresan and
Radhi ga 2015). Also recent ly, m et hanoli c ext ract of aer i al par t s

of M . pudica and i t s v ar i ous fract i ons (et hyl acet at e, acet one, and
m et hanol) were found t o i nhi bi t t he act i v i t y of di abet i c enz ym es

li ke α-am ylase and α-glucosi dase. The ext ract and i t s fract i ons
also showed free radi cal-scaveng i ng act i v i t y as det er m i ned by 1, 1-

di phenyl-2-pi crylhydrazyl-hydrat e (D PPH ), t ot al flavonoi d con-
t ent , and t ot al phenoli c cont ent assays. The st udy revealed t hat M .

pudica i s a pot ent i al candi dat e t o t reat di abet es (Tunna and ot hers
2014, 2015).

Antiparasitic activity
The t ropi cal di sease m alar i a i s com m on i n 100 count r i es and

about 2400 m i lli on people are suscept i ble. O ut of 100 m i lli on

cases from Sout h Asi a, 70% are from Indi a (K ager 2002; W H O
2004). The whole plant of was ext ract ed wi t h m et hanol,M . pudica

wat er, and a m et hanol–wat er syst em and ext ract s were evaluat ed
agai nst st rai n F C R-3, whi ch i s resi st ant t oPl a smodium f a l cipa rum

chloroqui ne. St udi es ended wi t h t he conclusi on t hat m et hanol,
wat er, and wat er–m et hanol ext ract s i nhi bi t ed t he g rowt h of P. fa l -

cipa rum si gni ficant ly wi t h EC 5 0 values of 3. 8, 4. 4, and 6. 2, respec-
t i vely, and could be used t o t reat m alar i a (Tran and ot hers 2003).

F or t he det er m i nat i on of ant i parasi t i c act i v i t y, si lv er nanopar t i cles
were prepared by m i xi ng an aqueous decoct i on of M . pudica leaves
wi t h si lv er ni t rat e solut i on for 10 m i n at room t em perat ure. The

synt hesi zed nanopar t i cles si gni ficant ly ki lled (LC 5 0 8. 98) larv ae of
R . micropl us (M ar i m ut hu and ot hers 2011).

In anot her st udy, 26 st ocker cat t le were g raz ed on wheat for-
age along wi t h M . pudica t anni ns i n one group and com m erci al

t anni ns i n anot her g roup for 35 d. It was concluded t hat gai n i n
body wei ght was g reat er wi t h M . pudica t anni ns t han com m erci al

t anni ns. It m i ght be due t o a reduct i on i n fecal parasi t i c i nfect i ons
(M i n and ot her s 2015).

Anticonvulsant and antidepressant activity
In folk m edi ci ne, M . pudica i s used for i t s ant i conv ulsant ac-

t i v i t y. B um and ot hers (2004) prepared a decoct i on of M . pudica
leaves at doses of 1000 t o 4000 m g/kg, whi ch was used t o recover

sei z ures i nduced by pent ylent et raz ol and st r ychni ne i n m i ce. Si m -
i larly, N-m et hyl-d-aspar t at e-i nduced t ur ni ng behav i or was also
ant agoni zed by a M . pudica leaf decoct i on. O n t he ot her hand,

decoct i ons cannot heal sei z ures i nduced by pi crot oxi n (B um and
ot hers 2004). Var i ous concent rat i ons of aqueous ext ract of M . pu-

dica leaves were t est ed t o reli eve depressi on i n rat s. Rat s were g iven
2, 4, 6, and 8 m g/kg M . pudica leaf ext ract s for 30 d t o st udy t he

forced swi m m i ng t est and di fferent i al rei nforcem ent t est of low re-
sponse rat es at 72 (D RL-72s). It was not ed t hat M . pudica ext ract

i ncreased m obi li t y i n t he forced swi m m i ng t est and rei nforced
t he rat e i n D RL-72s li ke t he st andard drugs clom i pram i ne and

desi pram i ne. The ext ract cannot i ncrease open ar m s explorat i on
t i m e i n t he elevat ed plus m az e t est li ke di az epam . St udi es con-

cluded t hat can produce ant i depressant act i on (M oli naM . pudica
and ot her s 1999).

C ur rent ly, elevat ed plus m az e, open field, st ress-i nduced hy-
pert her m i a, and hole board param et ers were em ployed t o st udy

anxi olyt i c propert i es of whole plant powder. It was not edM . pudica
t hat M . pudica powder could be used i n m i ce t o t reat anxi et y at a

dose of 30 m g/kg. It can also act as a m uscle relaxant and sedat i ve
as t est ed by hor i z ont al wi re and rot a-rod t est s (M bom o and ot her s

2015).

Antifertility activity
Ant i fert i li t y act iv i t y was obser ved i n Swi ss albi no m i ce by ad-

m i ni st er i ng m et hanol ext ract of root s for 21 d andM . pudica

st udyi ng reproduct i ve hor m ones (LH , F SH , prolact i n, est radi ol,
and progest erone), est rous cycles, and num ber of li t t er s produced.

M . pudica root ext ract s delayed t he est rous cycle at a dose of
300 m g/kg body wei ght and enhanced t he per i od of t he di e-

st rous phase. Num ber s of li t t er s were also reduced. A st udy of
t he hor m ones (F SH , LH , est radi ol, prolact i n, and progest erone)

of est rous cycle showed t hat root ext ract s changed t heM . pudica
secret i on of gonadot ropi n and est radi ol. It was concluded t hat M .

pudica root ext ract s has an ant i fert i li t y effect due t o delayi ng t he
est rous cycle and di st urbi ng t he hor m ones secret i on (Valsala and

K ar pagagaanapat hy 2002; Ganguly and ot her s 2007).

Antidiarrheal activity
D i ar rhea causes around 1. 5 t o 2 m i lli on deat hs i n t he devel-

opi ng count r i es and i s very com m on i n chi ldren (Li ebelt 1998,

Kosek and ot her s 2003; W H O 2009; Shafi and ot her s 2014). An-
t i di ar rheal effect s were st udi ed by ext ract i ng M . pudica root s wi t h

wat er and et hanol. O ne st udy di sclosed t hat bot h ext ract s showed
si gni ficant pot ent i al t o t reat di ar rhea and reduce gast roi nt est i nal

m ot i li t y (B alakr i shnan and ot hers 2006b).

Antimicrobial activity
Ant i bi ot i cs i nhi bi t t he g rowt h of pat hogeni c m i croorgani sm s.

H owever, several m i croorgani sm s have developed resi st ance agai nst

t hese synt het i c dr ugs, whi ch are also expensi ve and have si de ef-
fect s (Shar i ff 2001). F urt her m ore, fung i dest roy food by produci ng

mycot oxi ns and cause di seases (C alado and ot her s 2014; H ym er y
and ot her s 2014). C onsequent ly, researcher s are focusi ng on plant

ext ract s for i solat i on of bi oact i ves t hat can be used as herbal subst i -
t ut es (Ri os and Reci o 2005). In a ver y recent st udy, shade-dr i ed

leaves, root s, and st em bark of M . pudica were ext ract ed wi t h
et hanol and pet roleum et her, separat ely, and t he ext ract s were
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t est ed agai nst m i croorgani sm s li ke t he m old and t he bac-A . niger
t er i um S. a ureus. The st udy ended wi t h t he conclusi on t hat bot h

ext ract s i nhi bi t ed t hei r g rowt h (Ighodaro and ot her s 2015). D r i ed
leaves of M . pudica were ext ract ed wi t h wat er and m et hanol t o

det er m i ne ant i m i crobi al act i v i t y by t he brot h di lut i on and agar
di sk di ffusi on m et hods. It was found t hat m et hanol ext ract i n-

hi bi t ed g rowt h of Bacil l us subt il is, ,S t a phyl ococcus a ureus Esc heric hia
col i, Kl eb siel l a pneumonia, Prot eus vul gar is, Pseudomonous aeruginosa,

and t he m old C a ndida a l b ica ns. G rowt h o f S. a ureus, ,B. subt il is
P. a e ru gi n os a , a nd P. vul garis was also i nhi bi t ed by t he aqueous

ext ract (M ohan and ot hers 2011).
In t he m ost recent st udy, ai r-dr i ed M . pudica leaves were g round

t o powder and ext ract ed wi t h wat er and also wi t h et hanol plus
wat er (1: 1). B ot h t he aqueous and et hanoli c ext ract s i nhi bi t ed t he
g rowt h of 2 fung i (Tr ichophyt on ver rucosum and T. souda nense) sig -

ni ficant ly. The ext ract s also showed m oderat e ant i fungal act i v i t y
agai nst M icrosporum f er rugineum and T. sc hoenl einii (M uham m ad and

ot hers 2015). B act er i ost at i c act i v i t y of n-hexane, m et hanol, and
di chlorom et hane (D C M ) ext ract s of was car r i ed outM . pudica

by t he resaz ur i n m i crot i t er plat e-based assay. It was revealed t hat
t he m et hanol and D C M ext ract s showed g reat er ant i bact er i al ac-

t i v i t y agai nst , am pi ci lli n-resi st antB. subt il is , ,Ba cil l us cereus E. col i
S. a ureus, E. col i, a n d Pseudomonas aeruginosa wi t h m i ni m um i n-

hi bi t or y concent rat i on rang i ng from 0. 625 t o 2. 50 m g/m L, whi le
n-hexane ext ract exhi bi t ed no bact er i ost at i c effect (Genest and

ot hers 2008). In anot her st udy, st er i li z ed and di sease-free leaves
of M . pudica were ext ract ed wi t h -but anol, m et hanol, and wa-n

t er t o st udy t hei r ant i fungal act i v i t y agai nst Pyt hium deb a r ya num
(a pat hogeni c m old) by agar-well di ffusi on assay. The st udy re-

vealed t hat t he m et hanol ext ract showed 20-m m z ones of i nhi bi -
t i on, whi le aqueous and -but anol ext ract s showed no ant i fungaln

act i v i t y (Am bi kapat hy and ot her s 2011). C howdhury and ot her s
(2008) ext ract ed aeri al and underg round par t s of M . pudica wi t h

pet roleum et her, chloroform , and m et hanol separat ely, and t est ed
agai nst v ar i ous m i croorgani sm s by t he di sc di ffusi on m et hod. All

ext ract s showed ver y poor i nhi bi t i on or no i nhi bi t i on of g rowt h
of B. cereus Ba cil l us mega t er ium, B. subt il is, , S arcina l ut ea, S. a ureus,

P. a e ru g in o sa , S a l monel l a pa ra t yphi S a l monel l a t yphi, E. col i, , S higel l a
dysent er ia e S higel l a b oydii, , V ibr io mimicus, V. pa ra hemolyt icus C. a l b i-,

cans, A spergil l us niger, an d S a cha romyces cerev isea e (C howd hury and
ot hers 2008). In anot her st udy, finely g round M . pudica leaves

were ext ract ed wi t h m et hanol t o evaluat e ant i m i crobi al act i v i t y
agai nst 2 bact er i a, C it robact er divergens and Kl eb siel l a pneumonia e
and also a m old speci es, A . f umigat us, by well di ffusi on assay. The

ext ract i nhi bi t ed t he g rowt h of A . f umigat es and K. pneumonia e
but had no effect on t he growt h of C. divergens (Gandhi raja and

ot hers 2009).
K ang and ot hers (2004) screened di fferent bact er i al st rai ns from

M . pudica root s. They i dent i fied speci es by carbohy-Burkhol der ia
drat e i nt ake, bi ochem i cal and physi olog i cal t est s, and 16S rD NA

sequence. M oreover, an ant i fungal com pound, 2-hydroxym et hyl-
chrom an-4-one was i solat ed from t he screened cult ure, whi ch

i nhi bi t ed t he g rowt h of plant pat hogeni c fungi li ke Pyt hium
ul t imum, Phyt opht hora ca psici, and S c l erot inia sc l erot iorum (K ang and

ot hers 2004). The ant i m i crobi al act i v i t y of et hanoli c ext ract of
M . pudica leaves was st udi ed by di sc di ffusi on m et hod agai nst

S. a ureus, E. col i, P. a er u gi no s a, a n d C. a l b ica ns. The result s
obt ai ned were com parable t o st andard dr ugs, fluconaz ole and

am pi ci lli n (K aur and ot her s 2011). M ar i m ut hu and ot hers (2011)
revealed t hat si lver nanopar t i cles prepared from M . pudica leaves

possessed si gni ficant ant i m i crobi al act i v i t y agai nst , ,A . niger E. col i
and P. aeruginosa (M ar i m ut hu and ot her s 2011). In anot her st udy,

fresh leav es of M . pudica were ext ract ed wi t h wat er, m et hanol,
et hanol, chlorofor m , and et hyl acet at e, separat ely, and evaluat ed

for t hei r ant i m i crobi al act i v i t y by t he di sc di ffusi on m et hod.
Aqueous ext ract s showed low act i v i t y agai nst .E. col i and S. a ureus

Et hyl acet at e ext ract i nhi bi t ed t he g rowt h of Xa nt homona s v esica -
t oria. All ot her ext ract s had no act i v i t y agai nst E. col i, S. a ureus, X .

vesicat oria, a n d R a l st onia sol a na cea rum (Sukanya and ot hers 2009).
Li kewi se, et hanoli c ext ract of M . pudica leaves was i nvest i gat ed for

ant i m i crobi al act i v i t y and i t was est abli shed t hat i t i nhi bi t ed t he
g rowt h o f B. subt il is, , , ,P. a e ru g in o sa A spergil l us fl a v us K. pneumonia

and Tr ycophyt on rubrum at a 100-μL concent rat i on. It was also
not ed t hat i nhi bi t i on i n g rowt h i ncreased wi t h an i ncrease i n

ext ract concent rat i on from 25 t o 100 L. Preli m i nary screeni ng ofμ

M . pudica ext ract s reve aled t he presence of saponi ns, t anni ns,
st eroi ds, carbohydrat es, and flavonoi ds (Tam i larasi and Anat hi

2012).
A decade back, Vi jaya and ot hers (2004) em ployed t he agar well

di ffusi on m et hod t o det er m i ne ant i m i crobi al act i v i t y of M . pudica
m et hanoli c ext ract agai nst v ari ous m i croorgani sm s. M et hanoli c

ext ract i nhi bi t ed t he growt h of A . niger and M a crophomina pha se-
ol ina at a concent rat i on of 500 m g/m L. Inhi bi t i on of g rowt h

becam e m ore si gni ficant wi t h an i ncrease i n concent rat i on. The
ext ract showed no act i v i t y agai nst A l t ernar ia al t er nat e and R hizoct o-

nia sol ani (Vadlapudi and Nai du 2010). M . pudica leaves, root s, and
pods ext ract ed wi t h chlorofor m , et hyl acet at e, and m et hanol di s-

played ant i m i crobi al act i v i t y. C hlorofor m ext ract di splayed great
pot ent i al t o i nhi bi t t he g rowt h of di fferent Gram -posi t i ve and

Gram -negat i ve bact er i a, whi le et hyl acet at e ext ract expressed rea-
sonable ant i fungal act i v i t y (Vi jaya and ot her s 2004).

Antioxidant and hepatoprotective activity
D ue t o si de effect s of synt het i c ant i oxi dant s, herbal m edi ci nes

are consi dered safer and cost -effect i ve t o capt ure free radi cals and

t reat cancer, hepat i t i s, and v ascular com pli cat i ons (St anner and
ot hers 2004; K ali m and ot her s 2010; M aqsood and ot her s 2014;

K um ar and ot hers 2015). The aeri al part s of M . pudica were ex-
t ract ed wi t h m et hanol t o st udy t he ant i oxi dant act i v i t y of ext ract

usi ng t he D PPH free radi cal scaveng i ng assay. The st udy i ndi -
cat ed t hat t he ext ract possessed good ant i oxi dant act i v i t y (IC 5 0

296. 92 μg/m L) as com pared t o t he st andard ant i oxi dant ascor-
bi c aci d (IC5 0 131. 29 μg/m L; C howdhur y and ot her s 2008).

M et hanol, D C M , and n-hexane ext ract s of st em of M . pudica were
also evaluat ed for t hei r ant i oxi dant act i v i t y by t he D PPH assay and

result s showed t hat m et hanol ext ract (RC 5 0 2. 10 10× −2 ) had si g-
ni ficant ant i oxi dant act i v i t y and n-hexane showed t he least (Genest

and ot her s 2008). F ur t her st udi es by Aroki yaraj and ot hers (2012)
also clai m ed t hat m et hanol ext ract of M . pudica leaves p ossesses

m oderat e ant i oxi dant act i v i t y as det er m i ned by t he t hi ocyanat e
m et hod and D PPH assay. Phyt ochem i cal screeni ng of M . pudica

ext ract s recogni z ed t he presence of t anni ns, alkaloi ds, flavanoi ds,
t er penoi ds, and glycosi des i n m et hanol ext ract of M . pudica leaves

(Aroki yaraj and ot hers 2012).
Ant i oxi dant act i v i t y of M . pudica leaves (chlorofor m ext ract ) was

evaluat ed by super oxi de di sm ut ase, ni t r i c oxi de, D PPH , and re-

duci ng power abi li t y and was found t o possess g reat free radi cal
scaveng i ng act i v i t y when com pared wi t h t he st andard ant i oxi -

dant ascorbi c aci d. The ant i oxi dant proper t y of an ext ract depends
on concent rat i on and i s due t o t he presence of phenoli c com -

pounds. D i fferent chrom at og raphi c t echni ques have confir m ed
t he presence of st eroi ds, flavonoi ds, glycosi des, alkaloi ds, and

phenoli c com pounds i n chloroform ext ract s (Rekha and ot her s
2010). In t he sam e year, H ar i pyaree and ot hers (2010) i nv est i gat ed
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t hat m et hanol ext ract of M . pudica possessed sulfur-free radi cal
react iv i t y, wi t h curcum i n as t he st andard. D eplet i on of curcum i n

by react i ng wi t h free radi cals, generat ed by i r radi at i ng glut at hi one
wi t h gam m a-radi at i on, was observ ed by spect rophot om et er. C on-

sum pt i on of curcum i n was decreased by addi ng m et hanoli c ext ract
showi ng t hat ext ract had t he pot ent i al t o capt ure sulfur-free radi -

cals (H ar i pyaree and ot her s 2010). The whole plant of M . pudica
was shade-dr i ed and ext ract ed wi t h et hanol t o st udy i t s ant i oxi -

dant act i v i t y by hydrogen peroxi de scaveng i ng (H PS) and super
oxi de scavengi ng (SO S) assays. The ext ract capt ured free radi cals

effici ent ly wi t h IC 5 0 values of 19 m cg/m L as com pared t o st an-
dard ascorbi c aci d (5. 2 m cg/m L) i n t he H PS assay. The ext ract also

showed IC 5 0 value of 80. 4 m cg/m L as com pared t o st andard galli c
aci d (50. 2 m cg/m L) i n t he SO S assay. It was also not ed t hat t he
et hanoli c ext ract decreased st ress and prot ect ed Wi st ar rat s from

Alz hei m er’s di sease at a dose of 500 m g/kg for 21 d (It t i yav i rah
and Pullochal 2014).

Et hanoli c ext ract of M . pudica leaves showed consi derable an-
t i oxi dant act i v i t y and an IC 5 0 value of 24. 55 μg/m L, when st ud-

i ed by D PPH fee radi cal scavengi ng act i v i t y. F ree radi cal capt ur i ng
act i v i t y i s dose-dependent and m axi m um ant i oxi dant act i v i t y was

found at a dose of 800 g/m L. Thi s ant i oxi dant act i v i t y m i ght beμ

due t o flavonoi ds (Az am and ot her s 2015).

Recent ly, whole M . pudica plant was g round t o a powder t o
t reat li ver problem s. H epat i t i s was i nduced i n rat s by C C l 4. Rat s

were adm i ni st ered wi t h t he powder for 10 d. B lood was t aken
from t he rat s, and aft er t hat t hey were sacr i ficed. The st udy re-

vealed t hat t he powdered plant brought t he t ot al bi li r ubi n, aci d
phosphat ase, aspar t at e t ransam i nase, alani ne t ransam i nase, alkali ne

phosphat ase, and li pi d peroxi de t o nor m al levels (K um aresan and
ot hers 2015). In anot her st udy, t he m et hanol ext ract of M . pu-

dica leaves was adm i ni st ered t o W i st ar albi no rat s at a dose of
200 m g/kg body wei ght for 14 d t o st udy i t s hepat oprot ect iv e

effect (Rajendran and ot her s 2009). Li ver dam age i n rat s was i n-
d uced b y C C l 4 . The st udy concluded t hat m et hanoli c ext ract

reduced ser um glut am i c pyruv at es t ransam i nase (SGPT), ser um
glut am i c oxaloacet at e t ransam i nase (SGO T), t ot al bi li rubi n, t ot al

cholest erol, alkali ne phosphat ase, and i ncreased t ot al prot ei n and
album i n si m i lar t o t he posi t i ve cont rol, si lym ar i n. H i st opat holog-

i cal st udi es also suppor t t hese result s. Thi s hepat oprot ect ive effect
i s due t o presence of such bi oact i ves as flavonoi ds, glycosi des, and

alkaloi ds i n t he m et hanoli c ext ract .
In t he sam e fashi on, et hanoli c ext ract (70%) of t he st em of

M . pudica reduced SGOT and SGPT i n W i st ar rat s, i n whi ch

di abet es was also i nduced by alloxan. For 11 d, rat s were g i ven
t he et hanoli c ext ract (600 m g/kg body wei ght ) once i n a day.

At t he end of t he st udy, i t was found t hat et hanoli c ext ract had
a hepat oprot ect i ve effect (Sut r i sna and ot hers 2015). In anot her

st udy, li vers of m i ce were dam aged wi t h C C l 4 and t hen t hey were
fed wi t h flavonoi ds ext ract ed from . It was obser ved t hatM . pudica

t ot al flavonoi ds from M . pudica can decrease t he act i v i t y of Alani ne
t ransam i nase (ALT) and Aspar t at e t ransm i nase (AST). F i ndi ngs of

t he st udy showed t hat M . pudica can t reat hepat i t i s and i m prove
li ver condi t i on (Zhen-Q i n and ot hers 2015).

Antivenomic activity
In folk m edi ci nal syst em s, people ut i li ze v ar i ous part s of

M . pudica agai nst snakebi t e of C ob ra , Naja naja, Naja kaout hia,

Ba nga rus ca erul eus, and ot her speci es of snakes (B halla and ot her s
1982; M acm i llan 1999; M ahant a and M ukherjee 2001; Pat t anai k

and ot hers 2006; Thi r um alai and ot her s 2010). F ur t her confir m a-
t i on of t he ant i venom effect was suppli ed by Am bi kabot hy and

ot hers (2011) by applyi ng a t anni n fract i on from M . pudica root s.
It was concluded t hat t he fract i on exhi bi t ed 100% prot ei n-bi ndi ng

capaci t y in vit ro by B radford dye-prot ei n bi ndi ng assay agai nst
N. kaout hia venom . H owever, an i solat e was not found t o be

effect i ve when t est ed i n m i ce (Am bi kabot hy and ot her sin vivo
2011).

In anot her st udy, alcoholi c ext ract of M . pudica showed ant i ve-
nom i c effect (F at t epur and Gawade 2007). Aqueous ext ract of

M . pudica root s neut rali z ed t he let hal effect of N. na ja and
B. ca erul eus venom s and i nhi bi t ed m yot oxi ci t y (M ahant a and

M ukherjee 2001; Gi r i sh and ot her s 2004; Ibrahi m and ot hers
2007; Vejayan and ot her s 2007; M eenat chi sundaram and ot her s

2009). Si m i larly, root s of M . pudica were g round t o a fine powder
and t hen ext ract ed wi t h wat er. It was concent rat ed and t hen redi s-
solved i n wat er t o separat e t anni ns, usi ng Sephadex (LH -20) chro-

m at ography. N. kaout hia venom i nject ed i nt o m i ce caused 100%
m ort ali t y wi t hout t he t anni n fract i on. W hen M . pudica t anni ns

were i nject ed i m m edi at ely aft er t he N. kaout hia v enom , t he ext ract
prot ect ed m i ce bet t er t han com m erci ally avai lable ant i venom t an-

ni ns, and t here was no m or t ali t y. Two-di m ensi onal elect rophoresi s
of t reat ed m ouse serum showed t hat , due t o downregulat i on, 2

prot ei n spot s are m i ssi ng i n snake venom . Therefore, snake venom
let hali t y can be avoi ded by usi ng M . pudica t anni ns (Si a and ot her s

2011).

Role of M. pudica Hydrogel in Drug Release
Formulations

Wat er-swellable polysacchar i des li ke guar gum , psylli um , xan-
t han gum , and t ragacant h are sensi t i ve t o pH and t em perat ure

and were ext ensi vely evaluat ed for successful t arget -speci fic sus-
t ai ned release of several dr ugs (Q i u and Park 2001; C hourasi a and

Jai n 2003, 2004; D esai and ot her s 2007; Tang and ot her s 2008).
Polysacchar i de m at er i al from seeds of M . pudica i s com posed of D -

xylose and D -glucuroni c aci d (F arooqi and ot her s 1977; Saraswat
and Pokharkar 2012) and i s generally nam ed glucuronoxylan. Thi s

polysacchar i de (glucuronoxylan) was ev aluat ed for sust ai ned re-
lease of t he ant i fungal dr ug fluconaz ole. The di rect com pressi on

m et hod was chosen for prepar i ng buccal di scs of fluconaz ole usi ng
M . pudica m uci lage. C oncent rat i ons of m uci lage, dr ug, and lact ose

were opt i m i zed and a quadrat i c m odel wi t h backward eli m i nat i on
showed bucoadhesive (85%) release of t he dr ug i n 10 h. The st ud-

i es concluded t hat t he polym er/lact ose concent rat i on has a m ajor
effect on dr ug release, and t hus M . pudica m uci lage i s a pot en-

t i al candi dat e for m ucoadhesi ve dr ug deli ver i es (Ahuja and ot hers
2010). M . pudica seed m uci lage was also evaluat ed as a di si nt e-

g rant by com pressi ng t ablet s of hydrochlorot hi azi de wi t h m uci lage
(1% t o 10%). Result s i ndi cat ed t hat seed m uci lage i s a good di s-

i nt eg rant . Si m i larly, m uci lage was used as bi nder i n paracet am ol
t ablet s and i t was found t hat at 10% concent rat i on, t ablet s have

reasonable hardness and fr i abi li t y. St udi es revealed t hat M . pudica
seed m uci lage i s a v ery good t ablet bi nder and di si nt eg rant (Ahuja

and ot her s 2013).
In anot her st udy, m uci lage from M . pudica seeds was evaluat ed

for sust ai ned release of di clofenac sodi um (Si ngh and ot hers 2009).

D i clofenac sodi um t ablet s were st udi ed for dr ug release usi ng
0. 1 N H C l for 2 h t hen t he t ablet s were t ransferred t o anot her

cham ber of di ssolut i on apparat us cont ai ni ng phosphat e buffer and
release of drug was not ed for 24 h at 37 C . It was found t hat wi t h°

an i ncrease i n t he hydrogel rat i o, t here was a cor respondi ng de-
crease i n dr ug release, and erosi on and i ncrease i n percent swelli ng.

Result s obt ai ned were com parable wi t h t he st andard for m ulat i on
of di clofenac sodi um . Recent ly, di fferent for m ulat i ons of M . pudica
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hydrogel were prepared by usi ng carbopol 940, carboxym et hyl-
cellulose, and hydroxypropylm et hylcellulose, whi ch were used as

gelli ng agent s (K um ar and K um ar 2011). The st udy showed t hat
carbopol 940 (0. 2% t o 0. 6% w/v ) gel for m ulat i on wi t h drug

(1. 5% w/w) was t he best for m ulat i on.

M. pudica Mediated Synthesis of Nanoparticles
F or t he preparat i on of si lv er nanopar t i cles, dr i ed powder of

M . pudica leaves was boi led wi t h wat er for 5 m i n and t he filt rat e
was i ncubat ed wi t h 1 m M AgNO 3 solut i on for 10 m i n at room

t em perat ure (M ar i m ut hu and ot hers 2011). Nanopar t i cles were
i solat ed and charact er i zed by U V-v i si ble, F TIR, SEM , TEM , and

powder X RD. The nanopar t i cles prepared by reduct i on of si lv er
ni t rat e usi ng M pudica. leaves ext ract were found t o be si gni ficant ly

act i ve agai nst a num ber of parasi t es.
Si lver nanopart i cles of di fferent si z es and shapes have also been

prepared from aqueous ext ract s of M . pudica leaves. Thi s bi ocom -
pat i ble and g reen m et hod of si lver nanopar t i cle for m at i on and
progress of react i on were st udi ed usi ng U V-v i si ble spect roscopy.

F urt her confir m at i on was done by usi ng adv anced t echni ques li ke
SEM , TEM , and XRD. It was found t hat leaf ex-M . pudica

t ract s could act as st abi li zi ng and reduci ng agent s (Ganai e and ot h-
ers 2015). In anot her st udy, gold nanopar t i cles of di fferent si z es

(average si z e 16 nm ) were prepared from an aqueous ext ract of
M . pudica leaves. The for m at i on was m oni t ored by U V-v i si ble

spect roscopy. M oreover, t hese nanopar t i cles were used as cat alyst
t o degrade organi c pollut ant s. It was concluded t hat deg radat i on of

pollut ant s becom es ver y f ast i n t he presence of gold nanopar t i cles
(D ev i and ot hers 2015).

Conclusions and Future Prospects
Am ong t he plant s of t he f am i ly , t he v ersat i le uncul-M imosa cea e

t i vat ed speci es M . pudica has capt iv at i ng m uch at t ent i on because

of i t s i nt ensi ve folk m edi ci nal uses and phar m aceut i cal at t r i but es.
M . pudica i s est eem ed by folk healer s for t he t reat m ent of cancer,

di abet es, snakebi t e, di ar rhea, ast hm a, i nflam m at i ons, ulcer s, fever,
and wounds. Ant i depressant , ant i noci cept ive, ant i -i nflam m at or y,

ant i oxi dant , hepat oprot ect i ve, ant i m i crobi al, hypoli pi dem i c, and
hypoglycem i c act i v i t i es of are now also consi dered ad-M . pudica

m i rable. Therefore, t here i s a di re need t o i solat e funct i onal bi oac-
t i ves responsi ble for t hese at t r i but es from t he di fferent part s of

t he plant . Var i ous st udi es have concluded t hat t he plant i s r i ch
i n t he alkaloi d, m i m osi ne, whi ch has ant i cancer propert i es. F ur-

t her effor t s are requi red t o elaborat e t he ant i carci nogeni c nat ure of
m i m osi ne and i t s i solat i on on a com m erci al scale for t herapeut i c

appli cat i ons i n hum an bei ngs.
A large num ber of st udi es have been done for i t s ant i venom i c

act i v i t y. Som e st udi es concluded t hat t he ant i venom i c pot ent i al
of t he plant i s due t o t anni ns. H owever, t anni ns responsi ble for

i t s ant i venom i c act i v i t y have st i ll not been i solat ed i n pure for m .
Li ves could be sav ed by t he separat i on of ant i venom i c phyt o-

chem i cals from M . pudica t o develop t herapeut i c for m ulat i on aft er
evaluat i on. Ext ract s of v ar i ous par t s of t he plant hav e exhi bi t ed
si gni ficant ant i di abet i c, ant i -i nflam m at or y, and hypoli pi dem i c ac-

t i v i t i es, i ndi cat i ng t he presence of funct i onal secondary m et abo-
li t es. Therefore, researcher s m ust screen t hese com p ound s for t he

developm ent of new and econom i cal dr ugs. M . pudica has b een
ext ensi vely st udi ed for i t s ant i m i crobi al act i v i t i es. H ence, effort s

should be m ade t o develop new ant i bi ot i cs by i solat i ng com pounds
from di fferent par t s of plant . The hydrogel glucuronoxylan from

t he seed coat of has been evaluat ed for dr ug release.M . pudica
F urt her i nvest i gat i ons are now dem andi ng t o st udy t he cyt ot oxi c

effect s of glucuronoxylan polysacchar i de from M . pudica seed s for
ut i li z at i on i n dr ug release st udi es.
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