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ABSTRACT

In this present investigation, three potent Desmdiplants species including Desmodium gangitecum DC
Desmodium triflorum Linn, Desmodium triquetrum, figmFabaceae, were reviewed for their considerable
phytochemical, antioxidant, anti-inflammatory angtiasthmatic properties. Desmodium species are aglored

in the treatment of neurological imbalances by itiadal Indian medicinal system. The recent pharatagical
studies recognized the multi-directional therapeusignificance like anti-leishmanial, anti-inflamtosy and
cardio-protective activity. It is also proved foetdxification and blood purification properties whi might be
attributed to its immunomodulatory activity. Phytemical evaluation revealed that the plants havelaids,
pterocarpans, phospholipids, sterols and flavonoiflke ethno-pharmacological assessment disclose ttee
plants of Desmodium (Fabaceae), such as Desmogiungeticum DC, Desmodium triflorum Linn and Desmodi
triquetrum Linn, have a long history of medicinaleuin Traditional Chinese Medicine (TCM) to trearious
ailments including rheumatism, pyrexia, dysentevgunds, cough, malaria, hepatitis and hemoptyatis,, The
review emphasizes the primarily on their folklouiges, pharmacological activities of the differextracts and its
fractions, biological activities of isolated compuls, toxicity and safety profile of Desmodium msedt provides
comprehensive data for researchers to hit upon cleemical entity responsible for its claimed traofital uses and
for future clinical trials. In this present reviewhe ethno pharmacological data’s of Desmodiuntigsehave been
consolidated to highlight the modern scientificdevice to prove their potency.
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INTRODUCTION

The World Health Organization (WHO), defined ashg finished, labeled medicinal products that aonactive
ingredients, aerial or underground parts of ttepbr other plant material or combinations. Far élssessment of
safety, efficacy and quality of herbal medicinepgedfic set of guidelines has been set by World ltHea
Organization (WHO). As per the estimation of WH®ound 80% of the world’s population presently heebal
medicine for primary health care (WHO technicalagpseries 1996) [1]. Since ancient time herbal ioied is
playing crucial role in treatment of human diseasih limited side effects.The scientific evidenaas safety and
efficacy were recorded for various raw materiahpdaand many of exiting herbal modern formulatidvigdicinal
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plants constitute the main source of new pharmam@stand healthcare products. A great number efiomal
plants have been used for management of antituasiy@ther respiratory disorders [2-5].

Desmodiunis agenusin the flowering plant family Fabaceaemetimes called tick-trefoil, tick clover, hitch
hikers or beggar lice. There are dozens of specidsthe delimitation of the genus has shifted moeér time.
These are mostly inconspicuous legumes; few haightbor large flowers. Though some can become bieea
plants, most are herbs or small shrubs. Their &xgtloments, meaning each seed is dispersed do@iNy enclosed
in its segment. This makes them tenacious plants some species are considered species in placés.al
ingredient of Ayurvedic preparations like ‘Dashrmerighta’ and ‘Dashmoolakwaath ‘recommended for {pasal
care to avoid secondary complications [6]. Moreppbiarmacological studies reveal the potentialftipesmodium
gangeticum DC extract and its active principles viz. desmodhordenine and gangetin as anti-amnesic,
immunomodulatory, anti-diabetic, antioxidant, cargrotective, hepatoprotective, anti-inflammatorygi[7]. The
extensive uses d@esmodium gangeticuMC by different pharmaceutical industries coupléthwhe recent revival
of interest in herbal medicine have led to an emereasing demand of this species. It has therefeme
essential to search for a possible substitute it species and to ensure the quality of the raug doy
pharmacognostical investigations. The situationdeme more adverse as there is no detailed phagmestical
data available on this species, it has becomemely important to make effort towards standardirasf the plant
material to be used as medicine, to maintain safetlyefficacy of the formulations. Therefore thegamt work has
been undertaken to establish various pharmacogabstnd phytochemical parameters which could sewe
measures of authentication and quality controldmmmercial samples of the crude drug. In additlom detailed
microscopy of the aerial parts of the plant (sterd keaf) had also been studied and documented whiittbe
useful to pharmaceutical industries for the auticatibn of their commercial samples [&esmodium Triflorum
(L.) DC (Fabaceae/Leguminosae) a medicinal plant is a sergll terrestrial, annual, prostrate herb, up tons0
long, slender branches rooting at nodes. Its leavesmall, alternate, stipulate and trifoliatevirtrs are irregular,
bisexual, very small and bright purplish blue colbis plant is found on a wide range of soils arast commonly
in dry, distributed in lawns, waste places and @looad sides in tropical countries including Ind&ijlanka,
Philippines and Taiwan. The plant is easily avddahroughout the states of India [8lesmodium triquetrurdC
(Leguminosae, Subfamily-Papilionaceae) is an evectub erects undershrub, distributed throughonotrakand
eastern Himalayas, South India and Sri Lanka. Eawds are used as a substitute for tea by hikgrih upper
Assam. The TrefleGros, (Tadehagi triquetrum), spacies of flowering plant in the legume familybkeeae. It
belongs to the sub family Faboideae. The maximuighth@f this shrub tree is 3m. Leaves alternateedr-oblong,
ovate with a tapering tip. Flowers show racemeoirefscence type, which are small, pale purplistolorc Fruit is a
hairy legume. It is widespread in all South AsiBast Asian, and Southeast Asian countries [10-14].

Desmodium gangeticum (DC) Desmodium triflorum (Linn) Desmodium triquetrum (Linn)

Fig.1 -Images of Desmodium species
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1. Phar macological profile of Desmodium species
Phar macological profile of Desmodium gangeticum DC
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1.1. Anti-inflammatory and anti-nociceptive activity

Aqueous decoction (5, 10 and 20 mg/kg) of roots aedal parts oDesmodium gangeticu@C showed anti-
inflammatory and anti-nociceptive activiliy-vivo in dose-dependent manner. The inhibition of swelitaused by
carrageenan was equivalent to 14.58-51.02 % proteahd in cotton pellet granuloma the protectiaswbserved
up to 14.43-38.67 %. Moreover, a significant insee&n analgesio-meter-induced force and acetic iacidced
writhing were observed equivalent to 6.56-67.66 92&18-73.83 % protection respectively [17]. JuEavhole
plant of Desmodium gangeticulC possess anti-rheumatic and anti-osteo arthaittosity via anti-inflammatory
activity. The activity might be associated with sl phytoconstituents like polyphenolics, pterpaaoid
(gangetin) [18]. Gangetin, a pterocarpens, isoldteth n-hexane extract of root @fesmodium gangeticu@C
showed significant anti-inflammatory activity in thoexudative and proliferative phases of inflamoratin rat
model at dose of 50 and 100 mg/kg body weight [Tk whole plant oDesmodium gangeticulC enhance the
NO production of and provided resistance againfgiciion established in peritoneal macrophage byptistozoan
parasite_eishmaniadonovarj#3].

1.2. Traditional uses and Ethno-phar macology

Root powder is boiled with milk and half cup ofstprescribed for seven or more days by tribal eop Jalgaon
District, Maharastra, India, to promote flatulerj26]. Villagers of Sivagangai district, Tamilnaduagdia, drink leaf
decoction (locally known as Pulladi) twice a day 2o 3 days to cure diarrhea and dysentery. Lesfepa applied
on anus once a day for two weeks to cure piles. Raliyar and Muthuvar Tribes, Theni District ofrilih Nadu,

India, prescribe shade dried roots decoction (lgcalled Muvilaikurunthu) against asthma and otbeonchial
complications [22]. Tribes like Gond, Kols, Mush@aiga&Nutts in Vindhya region of Uttar Pradeshdil

administered orally rootpaste and powder to trgaitadid fever, cerebrospinal meningitis and alsamasntidote of
snake venom [23]. The roots Désmodium gangeticulC were used traditionally used in the treatmédrasthma
[30]

1.3. Phytochemical Profile of Desmodium gangeticum DC

Preliminary phytochemical screening reve@lesmodium gangeticuns rich in flavonoids, alkaloids, steroids,
terpenoids, phenylpropanoids, pterocarpans, cousiaaind volatile oil [25]. Among the isolated compds
flavonoids, alkaloids and pterocarpans are cons@las major bio-active constituents. Alkaloids likenethoxy N,
N-dimethyl tryptamine, N-methyl- H4—Harmag;carboliniumcation, indole-3-alkyl-amines have bdsalated
from aerial parts of the plant. Pterocarpans sscbasagetin, gangetinin, desmodin, and desmocarpie veported
to be present in roots. Recently a new pterocargangetial, had been isolated from the chlorofortnaet of the
roots of Desmodium gangeticumC. Flavones like 4,5,7-Trihydroxy-8-prenylflavon®O-u-L-rhamnopyranosyl-
(1—6)-B-d-glucopyranoside, 8-C-prenyl-5,7,5-trimethoxy4-Baethylenedioxyflavone, rutin and quercetin-3@-
glucopyranoside were also reported from the a@dats. Phytosterols vifi-sitosterol,a-amyrone, lupeol and its
acetate, stigmastrol had been isolated from ap&ehk. Moreover, aminoglucosylglycerolipid was need for the
first time from seed. Further, minor phytoconstitige viz. trans-5- hexadecenoic acid, salicylic addO-
methylgenistein-7-(-d-glucopyranoside, 3,4- dihydroxy benzoic aciderkpferol- 7-Op-d-glucopyranoside, and
uridine triacetate were also reported [26-29].

1.4. Phar macological profile of Desmodium triflorum DC

In this study mature whole plants @fesmodium triflorumLinn were evaluated of the antioxidant and anti
proliferative activities of the crude methanol extr and various fractions of methanol extract likbexane,
chloroform, ethyl acetate and n-butanol. the tptaénolic content,1,1-diphenyl-2- picrylhydrazyl hgte (DPPH)
free radical scavenging activity, trolox equival@mttioxidant capacity (TEAC), reducing power, toflavonoid
content ofDesmodium trifloruniinn were evaluated for the exploration of its eriilant activities. Furthermore,
its antiproliferative activities were investigatétrough the MTT method. It was compared with thécaaqdant
capacities of known antioxidants, including catachitocopherol, trolox and ascorbic acidesmodium triflorum
Linn, a medicinal plant from the Fabaceae familyd also knownassan-dam-jin-cao, is commonly used by
traditional Chinese medicine (TCM) cliniciansin Wain for the treatment of dysmenorrheal, musclempasugh,
pain and poisoning.The Taiwanese also call thistptaings of fly” because of the shape and arrangetof the
leaves [32]. Dried powder of whole plabesmodium triflorunLinn whentaken on empty stomach is useful in
curing bone fracture [33]Desmodium triflorumLinn leaf paste (or) external leaf paste in waterapplied on
forehead to bring down high fever [34].The fresavies of the plant are applied to wounds and abssebat are
usually difficult to heal. The paste is sometimgplied to sores and itch. The fresh juice of thenplis also
recommended for use in dysentery and as a laxi@8je The roots are reputedly carminative, tonid diuretic and
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used in bilious complaints. The leaves are grouitd eow’s milk; they are given daily in the morninghe main
actions include antispasmodic, sympathomimetictraemervous system stimulation, curare-mimetidvigtand
diuretic. In Philippines, a decoction is also usedmouth wash and as an expectorant. In Thailaedywhole plant
is used as an antipyretic and to quench thrustndionesia, Malaysia, Philippines, Laos and Indieg plant in
crushed form (or) a poultice of the leaves is exaly applied on wounds, ulcers and for skin protddn general,
apparently for its antiseptic properties [36].listetudy an attempt to know the anthelmintic attiaf the leaves
and roots of th&®esmodium triflorunLinn. For this work, the leaves and roots wereaoted separately with cold
water, Methanol andpetroleum ether by following eration method. Various doses of cold water, methamand
combined (cold water, Methanol and petroleum etbBeiacts were evaluated for their anthelmintiévitgton adult
Indian earthworms,PheretimaposthumaAll extracts were able to show anthelmintic aitgivof 10mg/mL
concentration. All the doses of cold water, mettianand combined extracts desmodium triflorunLinn DC
showed dose dependent anthelminticactivity in caiapa to standard drugs [37].

1.5. Phytochemical profile of Desmodium triflorum (Linn)

Desmodium Triflorum (L.) D@ontains chemical constituents Ursolic acid, VitexGenistin, Fucosteroland rare
diholosylflavane, 2-GlucosylvitexinDesmodium triflorumLinn leaves contains total alkanoid, 0.01-0.015%,
Phenethylamine(major alkaloid), Indole-3-acetic daciTyrumine, Trigonelline, Hypaphorine and Choline.
Desmodium triflorumLinn root contains the total alkaloid 0.01-0.018%pldphorine (major alkaloid), N, N-
Dimethyl tryptophan betaine and Choline. The leaaesused in diarrhea, convulsions and as a gglegte [35,
38-40].

1.6. Phar macological profile of Desmodium triguetrum (Linn)

Anti-inflammatory and in vitro antioxidant activity of Desmodium triquetrum Linn - DTE was found to be safe
up to at a dose of 2000 mg/kg. Hence, the dosd90f 200, and 300 mg/kg were selected for the iactiVhe
results of this investigation suggest that DTE piatl significant anti-inflammatory and and anti@sit activity.
Carragenan administration to the control groupltedun increase in paw volume at 30 and 60 min gradiually
decreased after 120 min. The treatment with DTEIllinthe doses showed significant decrease in the \mdume
compared to control. The maximum inhibition of paglema was observed at 60 min at the dose of 30kgrbgdy
weight. The results were comparable with the stahdeug. The maximum 4D, scavenging activity was observed
at 50ug/ml of the test extract. NO is a potent pleiotoopiediator of physiological processes. DTE (2550g7ml)
also moderately inhibited nitric oxide in a dosee®dent manner. Standard ascorbic acid was fourtthve
76.82% activity at 7xg/ml. Carrageenan induced inflammatory proces®lg\ed to be biphasic. DTE showed a
significant anti-inflammatory activity in both phessof inflammation. Increase in cyclic adenosinenaphosphate
(cAMP)-phosphodiesterase (CAMP-PDE) activity in mdéous tissue after carrageenan injection pardlléhe
increase in migrated cells as reported. It has begorted that alcohol extract Bf triquetrumwas found to inhibit
cAMP-PDE activity. Therefore, the possible mechamfsr significant anti-inflammatory activity of DTEay be
by inhibition of cAMP-PDE activity and also it cdre attributed to its antioxidant activity as evided by the
presence of flavonoids [41PDesmodium triquetruniinn contains a wide variety of free radical saayieg
molecules, such as phenolic and nitrogen compoutedpenoids, and carotenoids that are rich in sittémt
activity [42]. The leaf extracts or pills are ufedthe treatment of piles [43].

Hepatoprotective and Antioxidant Activities of Desmodium triguetrum Linn-The effect of DTE on
hepatospecific enzymes, serum bilirubin, SOD, CAY &SH in rats with CGinduced liver damage were
review. There was a significant rise in the lev@#lSGOT, SGPT, SALP and serum bilirubin in ¢@eated group
as compared to normal. Administration of DTE siguaiftly reduced the increased levels of these eagyand
serum bilirubin and caused a subsequent recovecprapared to silymarin treated group. Thus, tharethextract
of Desmodium triquetrurhinn leaf has potent hepatoprotective and antiaxidactivities against Cginduced liver
toxicity. Further phytochemical and pharmacologioakestigations are underway to identify the acteastituents
responsible for hepato protection. Reaction of treacspecies with cellular antioxidants causes etéph of
antioxidant enzymes that may result in oxidativess. The administration of DTE significantly presel SOD and
catalase activities thus exhibiting hepatoprotectactivity due to inactivation of reactive oxygepesies. GSH
protects the cells by scavenging of free radicBle DTE is reported to contain flavonoids, phenalienpounds
and glycosides, which may be responsible for thmatoprotective and antioxidant activities of thanpl[44].
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1.7. Phytochemical profile Desmodium triquetrum Linn

The preliminary phytochemical analysis of the esttreonfirmed the presence of flavonoids, glycosiddsroids,
saponins, phenolic compounds and amino acids, &aeet of this plant contains tannins, alkaloidpatarin,
trigonelin, tanning material, silicic and the fauibf this plants contains saponin and flavonoidslenthe roots
contain saponins, flavonoids, tannins [41, 45].

1.8. Safety profile

Toxicity of all three potentDesmodium speciextract/ Fractions were accessed in animal modielejnat different
doses (50—-2000 mg) based on acute oral toxicitdedimes 423 and parameters like Itching, Body weigkin
reaction,hyperactivity, grooming, convulsions, semg hypothermia and mortality were observed. Nortality
was observedfollowing oral administration of highésse (2000 mg/kg) of extract. However, doses rttoaa 1000
mg/kg producedprofuse watery stools, ptosis (dmgpmf upper eyelids) and lethargy in animals. Femthas
traditional medicine no reports of toxicitypesmodium specidgve been documented.

CONCLUSION

The three potenDesmodiumspecies likeDesmodium gangeticuldC, Desmodium trifloruniinn, Desmodium
triquetrum Linn,has been used for the treatment of various ailmerttaditional and folklore medicine throughout
India, China and other African countridgdesmodium gangeticuf@C is one of the main ingredients of several
Ayurvedic formulations like Dashamularishta, Chyaaprasam and Agasthyarasayanam, routinely presdctie
treat colic pain, fever, respiratory diseases. Tezoction of Dasamula and Laghupancamula, polyherba
formulations are used in pain, hysteria, rheumatiasthma, cardiac and renal probleM@gsmodium triflorum
Linn and Desmodium triquetrumLinn subsequently very useful as antioxidant and-inflammatory, piles etc.
Isolated phytoconstituents like Gangetin, DesmodiMethoxy-N-dimethyltryptamine are considered as
predominant bioactive constituents due to theiredie therapeutic potentiality. Although the constitts
responsible for the pharmacological properties ld plant seem to have been determined, the mofecula
mechanisms of most of these principles are stiknemvn. The bioassay guided isolation, identificatiof the
bioactive components is essential and in deptharekas also crucial to reveal the structure-astikélationship of
these active compounds. Based on these factsuthera made upto date information highlighting therent ethno
pharmacological and phytochemical status of thatpla
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