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A 

R 

T I C  ABSTRACT 

L 

E

Osteo Arthritis (OA) is a chronic, progressive musculoskeletal disorder  characterized by gradual loss of cartilage in 

 

joints which results in bones rubbing together and creating stiffness, pain and impaired movement. The disease most commonly affects the joints  in knees. According to World Health Organization (WHO) 9.6% of men and 18.0% of women ageds over 60 years  have symptomatic osteoarthritis  worldwide. Osteoarthritis  is the second  most common rheumatologic problem and it is the most frequent joint disease with a prevalence of 22% to 39% in India. According to the Siddha text book  Yugi Vaithiya Sinthamani saint yugi classified  keelvayu into 10 types. In that  Azhal Keelvayu is one among them which may be correlated to  Osteo Arthritis in Modern Medicine. This review article deals with a siddha herbal formulation  Mudakkaruththaan Ilakam from the text  Aathma Ratchamirtham  which is used in the treatment of Azhal Keelvayu.  
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INTRODUCTION 

Kalarchi Paruppu (Kernels of Caesalpinia bonduc) 

          Siddha  text  book     Aathma  Ratchamirtham’s Phytosterols,  sitosterol,  heptocosane,  non-crystalline Mudakkaruththaan  ilagam     is used in the treatment of bitter  glycoside,  bonducin,  neutral  saponin,  fatty  Acid- 

  

vettai,  vellai,  pungalmelerivu,  mudakku,  sori,  vangu, stearic,  palmitic,  oleic,  linoceric,  linolenic,  and  a  mix-d Sci

vayitru  vali,  kanpugachal,  megasoolai,  marbukuthu, ture of unsaturated acids of low molecular weights, ami-me

maradaippu,  neerkkuthu,  andavatham,   utkanthal,  ma-noacid- aspartic acid, lysine, glycine, leucine, histidine, lakkattu. Mudakkaruththaan Ilagam is also indicated for isoleucine, serine, R-amino-butyric acid, tyrosine, citrul-vatha noigal. This review paper deals with the pharma-line,  glutamic  acid,  threonine,  arginine,  proline,  L-cological  activities,  phytoconstituents  and  nutritional Alanine, methionine, phenyl alanine, cystine, valine and J Res Bio

values of each drugs. 

tryptophan [2] 

HERBAL 

INGREDIENTS 

OF 

Mukkirattai Ver (Roots of Boerhavvia diffusa) MUDAKKARUTHTHAAN  ILAKAM

 

 

Flavanoids  –  5.651/100g,  phenols  –  2.471/100g,  alka-1.MUDAKKARUTHTHAAN ( Cardiospermum  helica-loids

 

-  0.232/100g,  tannins  -16mg,  saponin-  1.59%,  car-cabum.Linn) 

bohydrate-  10.52mg,  protein  -5.76mg,  fat-  1.61mg, 

 

2.  KALARCHIVIRAI  PARUPPU  ( Caesalpinia  bon-boerhaavone, boerhavine, boerhavisterol, boerhadiffuse-

 

 duc.Linn)

ne, diffusarotenoid and boerhavilanostenyl benzoate and 



 

a  known  rotenoid,  boeravinone  A,  quercetin 3. MUKKIRATTAI VER ( Boerhavvia diffusa.Linn)

-3-O-



 

robinobioside  and  eupalitin-3-O-galactosyl,  (1-2)-

4. CHUKKU (  Zingiber officinale.Linn) glucoside and Punarnavoside[3]

 





5.MILAGU ( 

 

 Piper nigrum.Linn) 

Chukku (Dried rhizomes of Zingiber officinale) 

 

6. THIPPILI ( Piper longum.Linn) β-sitosterol, Palmitate, hexacosanic acid, gingerol, ome-ga glycerol[4] 

 

7.KADUKKAI  ( Terminalia chebula.Linn) 

 

8. NELLIKKAI ( Phyllanthus emblica.Linn) Milagu (Unripened fruits of Piper nigrum)



 

 

9.THANDRIKKAI ( Terminalia bellirica.Linn) Tannins,  alkaloids,  flavanoids,  cardiac  glycosides,  phenolics,  amides,  steroids,  lignans,  neolignans,  terpenes, 

 

10.KARUPPU KATTI ( Borassus flabellifer.Linn) chalcones, brachyamide B, dihydro-pipericide, (2E,4E)-

 

11.VILAKENNAI ( Ricinus communis. Linn) N-eicosadienoyl-pereridine, N-trans-feruloyltryamine, N

 

PHYTOCHEMICAL 

CONSTITTUENTS 

OF 

-formylpiperidine,  guineensine,  pentadienoyl  as  piperi-

 

MUDAKKARUTHTHAAN ILAKAM 

dine,  (2E,4E)  nisobuty

 

-  1decadienamid,  isobutyl-

 

Mudakkaruththaan Ilai (Leaves of Cardiospermum eicosadienamide,  tricholein,  trichostachine,  isobutyl-eicosatrienamide,  isobutyl

 

helicacabum)

-octadienamide,  piperamide, 

 

piperamine,  piperettine,  pipericide,  piperine,  piperolein 

 

Flavones,  aglycones,  triterpenoids,  glycosides,  fatty B, sarmentine, sarmentosine and retrofractamide[5] 

 R 

 E

acids  and  volatile  esters,  secondary  metabolites 

  

-

Thippili (Immature berries of Piper longum) 

 V 

Alkaloids,  carbohydrates,  protein,  saponins,  lignins, 

 I 

Piperine,  starch,  protein,  alkaloids,  volatile  oils,  sapo-

 E

steroids,  gums,  mucilages,  cardiac  glycosides,  β

  

-

 W

nins,  carbohydrates,  amygdalin  and  negative  result  for 

  

Arachidic  acid,  apigenin,  apigenin-7-O-glucuronide, 

  

tannins.   Alkaloids  and  amides-  Methyl  piperine,  piper-

  

chrysoeriol-7-oglucuronide, 80 luteolin-7-oglucuronide, 

 A 

beta

nonaline,  piperettine,  asarine,  pellitorine,  piperun-

 R

-sitosterol,  beta-D-glycoside,  saponin,  L-amino 

  

dicalidine,  piperlongumine,    piperlonguminine,    retro-

 T 

acid,  β  sitosterol,  quebrachitol,  capric  acid,  arachidic 

 I 

fractamide A, pergumidiene, brachystamide-B,  a dimer 

 C

fatty  acid  and  DL

  

-DOPA,  acetic  acid,  1,6,10-

 L

of  desmethoxypiplartine,  N

  

dodecatriene,  7,11,dimethyl-3-methylene-(E)-phenol, 

-isobutyl  decadienamide, 

 E 

2,6

brachyamide

-bis(1,1dimethylethyl)-4-methylmethylcarbamate,3-

-A,  brachystine,  pipercide,  piperderidine, O

longamide,  dehydropipernonaline  piperidine  and  tetra-

-methyl-dglucose, 

1,14-tetradecanediol,3,7,11,15-

tetramethyl

hydro  piperine.  Piperine,  piperlongumine,   tetrahy-

-2hexadecen-1-ol,  phytol,  pseudoephedrine, 2propenamide,  N

dropiperlongumine,  trimethoxy  cinnamoyl

-[2-(dimethylamino)ethyl]  and  E-

-piperidine, 

2octadecadecen

piperlonguminine, lignans,  esters,  volatile  oils,  organic 

-1-ol [1] 

acids- palmitic acid and tetrahydropiperic acid[6] 
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TABLE : 1 INGREDIENTS  OF MUDAKKARUTHTHAAN ILAKAM  

  

TAMIL /ENGLISH NAME 

BOTANICAL /FAMILY NAME 

PARTS USED 

 d Sci

Mudakkaruththaan /  Winter cherry Cardiospermum helicacabum / Sapindaceae  Leaves,  roots  and me

seeds. 

Kalarchivirai paruppu 

Caesalpinia bonduc / Fabaceae 

Kernel,  seeds,  root, 

/ Physic nut 

bark and leaves. 

 J Res Bio

Mukkirattai ver / Hog weed 

Boerhaavia diffusa / Nyctaginaceae Herb and root 

Chukku / Dried ginger 

Zingiber officinale / Zingiberaceae Dried rhizomes 

Milagu / Black pepper

 



Piper nigrum / Piperaceae 

Dried unripe fruit 

– black pepper

 



Thippili / Long pepper 

Piper longum / Piperaceae 

Immature berries 

 

Kadukkai / Ink nut

 



Terminalia chebula/ Combretaceae Dried fruits, immature 

fruits

 



Nellikkai / Indian gooseberry 

Phyllanthus emblicus 

Dried  fruit,  the  nut or 

 

/ Phyllanthaceae 

seed,  leaves,  root, 

 

bark and flowers. 

 

Thandrikkai / Belliric myrobalan Fruits

 



Terminalia bellirica 



/ Combretaceae

 



Karuppukatti / Palmyra palm 

Borassus flabellifer/ Arecaceae 

Palm Jaggery 

 

Vilakennai / Castor oil

Oil

 



Ricinus communis 



/ Euphorbiaceae

 



 

 

Kadukkai (Dried fruits of Terminalia chebula) Emblicanin A, emblicanin B, pedunculagin and puniglu-

 

Alkaloids,  phenolic  compound,  flavanoid,  glycoside, conin  are  the  major  tannins,  gallic  acids,  amlaic  acid, 

 

hydrolysable tannins: gallic acid, chebulagic acid, puni-arginine,  aspartic  acid,  astragallin,  β-carotene,  β-

 

calagin,  chebulanin,  corilagin,  neochebulinic  acid,  el-sitosterol,  chebulagic  acid,  chebulic  acid,  chebulaginic 

 

lagic acid, chebulinic acid, 1,2,3,4,6

acid, chebulinic acid, corilagic acid, corilagin, cysteine, 

-penta-O-galloyl-β-

 R 

D

ellagic  acid,  emblicol,  gibberellins,  glutamic  acid,  gly-

 E

-glucose, 1,6-di-o-galloyl-D-glucose, casuarinin, 3,4,6

  

cine, histidine, isoleucine, kaempferol, leucodelphinidin, 

 V 

-tri-o-glloyl-D-glucose,  terchebulin,  phenolics:  chebu-

 I 

methionine,  phenylalanine,  phyllantidine,  phyllemblic 

 E

linic  acid,  ellagic  acid  and  anthraquinones.  fructose, 

  

 W

acid,  quercetin,  riboflavin,  rutin,  thiamin,  threonine, 

  

amino  acids,  succinic  acid,    flavonol,  glycosides, 

  

tryptophan, tyrosine, valine, zeatin[8] 

 A

triterpenoids, coumarin palmitic acid, linoleic acid, ole-

  

 R 

ic  acid,  triterpenoid,  glycosides,  chebulosides  I  and  II, Thandrikkai (Fruits of Terminalia bellirica) 

 T I 

arjunin,  arjunglucoside,  2α-hydroxyursolic  acid,  2α-

Flavone-7-hydroxy3’, 4’(methylenedioxy)flavones, lute-

 C 

hydroxymicromiric  acid  phloroglucimol,  pyrogallol, 

 L

oline, steroids

  

-  β-  sitosterol,  lignans-  termilignan,  than-

 E 

ferulic, p-coumaric, caffeic and vanillic acids[7].  

nilignin, anolignan B, tannins - gallic acid, ellagic acid, Nellikkai ( Dried fruits of Phyllanthus emblica) methyl gallate, ethyl gallate (Phenyllemblin), chebulagi-Fixed  oils,  phosphatides,  essential  oils,  amino  acids, ninc  acid,  chebulagic  acid,  hexahydroxydiphenic  acid fatty acids include linolenic, linoleic, oleic, stearic, pal-ester,  glycosides-  fructose,  sucrose,  galactose,  D-mitic and myristic acids, D

glucose,  mannose,  rhamnose,  terpenoid  -belleric  acid, 

-glucose, D-fructose, D-myo

chebulagic acid, arjungenin, saponin- bellericoside, bel-

-inositol,  D-galacturonic  acid,  D-arabinosyI,  D-rhamnosyl, D

lericanin, 

cardenolide- 

cannogenol, 

3-O-β-

-xylosyI, D-glucosyI, D-mannosyl and D-galactosyI residues are the sugars. 

galactopyranosyl-(1→4)-Oα-L-rhamopyranoside,  flavonol aglycones- quercetine, kampferol, flavonol Volume 3, Issue 4 Oct-Dec, 2020                                                                            © 2020 BioSci Publishing Ltd 103 
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glycosides-quercetin-3-O-[6’’-α-L-rhamnopyranosyl]

The results of the enzymatic and non-enzymatic antioxi-

(1→6)-β-D-glucopyranoside  (rutin),  quercetin3-O-α-L-dants in and Boerhavia diffusa exhibits that they possess rhamnopyranoside,  quercetin-3-O-βD-glucopyranoside preventive and productive role to maintain the cell sur-

  

and  kaempferol-3-O-β-Dglucopyranoside,  fatty  acids vival, cellular interaction and maintenance of cell mem-present in oil 

brane architecture. Boerhavia diffusa have effective and d Sci

-palmitic  acid,  linoleic  acid,  stearic  acid, myristic acid and oleic acid, glycerides of fatty acids  -

therapeutic antioxidant potential against various inflam-me

palmitooleolinolein, stearo-oleolinolein, palmitodiolein, matory diseases.  

stearodiolein, dioleolinolein and triolein[9] 

2. Kalarchi (Caesalpinia bonduc) Karuppu  Katti  (Palm  jaggery  of Borassus  flabellif-Anti Inflammatory Activity [15] 

 J Res Bio

er) 

Shukla S et al., studied the anti inflammatory activity in Sucrose-65 to 85% and reducing sugar-5 to 15%[10] 

rats  using  the  formalin  arthritis  and  granuloma  pouch Vilakkennai (Oil of Ricinus communis)

 

 

methods.  The  seeds  showed  a  50%  inhibitory  activity Ricinoleate  of  glycerol  or  tri against carrageenan

 

-ricinolein,  palmitin  and 

-induced oedema in the rat hind paw, stearin,  tristearin,  glyceride  of  dihydroxystearic  acid at an oral dose of 1000 mg/kg, when given 24 hours and 

 

and glycerides of ricinoleic acid[11] 

1  hour  prior  to  carrageenan  injection  (IP). The  activity 

 

PHARMACOLOGICAL 

ACTIVITIES 

OF 

(66.67%  inhibition)  was  comparable  to  that  of  phenyl-

 

MUDAKKARUTHTHAAN ILAKAM  

butazone at a dose of 100 mg/kg. 

 

Mudakkaruththaan (Cardiospermum helicacabum) Anti Oxidant Activity [16] 

 

Anti Arthritic Activity [12] 

 Shukla  S,  et  al.,  had  reported  the  antioxidant  activity 

 

Kumar KE et al., investigated the extract inhibited the and total phenolic content of ethanolic extract of Caesal-

 

FCA induced arthritis in a dose dependent manner and pinia bonducella seeds. The results obtained in this study clearly indicate that C. bonducella has a significant po-

 

this  effect  was  more  significant  with  250  mg/kg  dose. 

Administration  of  extract  improved  the  body  weight tential to use as a natural antioxidant agent. 

 

significantly  when  compared  to  FCA  induced  arthritis Immuno Modulatory Activity [17] 

 

rats.  The  results  were  compared  to  that  of  Indometha-Shukla S, et al., investigated Immunomodulatory activi-

 

cin.  The  results  suggest  that  the  ethanolic  extract  of ties  of  the  ethanolic  extract  of  Caesalpinia  bonducella 

 

Cardiospermum halicacabum leaves exhibits significant seeds.  The  results  obtained  in  this  study  indicate  that 

 

anti-arthritic effect. 

Caesalpinia  bonducella  possesses  potential  immuno-

 

Analgesic / Anti-Inflammatory Activity[13] 

modulatory activity and has therapeutic potential for the 

 

Hiruma  Lima  C.A.,  et  al.,     studied  that  the  Decoction prevention of autoimmune diseases. 

 

(DE) or Juice (JE) of the leaves of Boerhaavia diffusa 3. Mukkirrattai (Boerhaavia Diffusa) raised  the  pain  thresholds  during  the  first  period  (30 

 

Anti Oxidant Activity [18] 

min)  of  observation.  In  the  acetic  acid

 R

-induced  ab-

  

 E

Gopal  T.K  et  al.,  reported  that    the  ethanol  extract  and 

  

dominal writhing in mice, pre-treatment of the animals 

 V 

ethyl  acetate  showed  a  biphasic  response  whereas  the 

 I

with  naloxone  (5  g/kg,  i.p.)  significantly  reversed  the 

  

 E

chloroform extract showed a dose dependent increase. In 

  

analgesic effect of morphine and JE but not that of DE. 

 W 

The study proved that the active antinociceptive princi-DPPH  radial  scavenging  activity,  the  ethanol  extract 

  

  

ple of B. diffusa is present mainly in the juice of fresh showed  81.94%  inhibition  and  the  chloroform  extract 

 A 

showed  42.58%  inhibition  at  1000mcg/ml  compared 

 R

leaves and has a significant antinociceptive effect when 

  

 T 

assessed in these pain models. 

with 88.02 % inhibition by Quercetin. The above results 

 I



  

suggest that roots of Boerhaavia Diffusa were found to 

 C 

Anti Oxidant Activity [14] 

 L 

reveal  antioxidant  potential  which  supports  the  use  of 

 E 

Prem kumar P et al., studied the evaluation of the anti-this plant in traditional medicine. 

oxidant  potential  of  extract  of  Boerhavia  diffusa  was carried out by determining the levels of enzymatic and Analgesic Activity [19] 

non-enzymatic  antioxidants.  The  results  showed  that Borrelli et al. found that methanol extract obtained from both  the  plant  extracts  possessed  significant  levels  of roots  of  B.  diffusa  was  able  to  inhibit  the  contractions enzymatic and non-enzymatic antioxidants.  

induced by acetylcholine (ACh) in the isolated Volume 3, Issue 4 Oct-Dec, 2020                                                                            © 2020 BioSci Publishing Ltd 104 
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guinea pig ileum. A detailed phytochemical analysis of HL-60 cells from oxidative stress.[24] Ma J et al., studied this methanol extract led to the isolation of a new com-that    ginger  oil  has  dominative  protective  effects  on pound  9-O-methyl-10-hydroxycoccineone  B  and  six DNA damage induced by H2O2. Ginger oil might act as 

  

known  rotenoid  derivatives  such  as  boeravinone  D, a scavenger of oxygen radical and might be used as an boeravinone  E,  6

antioxidant.[25] 

 d Sci

-Odemethylboeravinone  H,  boeravinone  H,  boeravinone  G,  boeravinone  C,  10-me

5. Milagu (Piper Nigrum) 

demethylboeravinone 

C, 

coccineone 

E, 

2’-

Omethylabronisoflavone,  boeravinone  F  and  coccine-Anti Oxidant Activity[26] 

one B. 

Agbor  GA  et  al.,  evaluated  the  antioxidant  effect  of three  Piper  species  viz  P.  nigrum,  P.  guineense  and  P. 

 J Res Bio

Immunomodulatory Activity [20] 

umbellatum for the protection of renal, cardiac, and he-Meera Sumanth et al., evaluated the ethanol extracts of patic antioxidant status in atherogenic diet fed hamsters. 

roots of B. diffusa for antistress, adoptogenic activity in 

 

This study showed an antioxidant protective role of the albino mice, by swim endurance test and cold restrains extracts  of  Piper  species  against  atherogenic  diet  in-

 

stress and the extract showed improved stress tolerance duced oxidative stress in renal, cardiac and hepatic tis-

 

in immunomodulatory activity was shown by increased sues. 

 

carbon clearance, indicating stimulation of the reticulo-Anti-Inflammatory,  Analgesic  And  Anti-Arthritic 

 

endothelial  system.  There  was  an  increase  in  DTH  response to SRBC in mice, corresponding to cell mediat-Activity[27] 

 

ed immunity and indicating stimulatory effects on lym-Bang  JS  et  al.,  evaluated  piperine  for  the  anti-

 

phocytes and accessory cell types. 

inflammatory, analgesic, and anti-arthritic activities. The 

 

Anti

in  vitro  anti-inflammatory  activities  were  evaluated  on 

-Inflammatory Activity [21] 

 

interleukin  1β  stimulated  fibroblast  like  synoviocytes Krishna Murthi et al., studied that the ethanol extract of obtained  from  rheumatoid  arthritis,  while  anti

 

-arthritic 

leaves  at  dose  of  400mg/kg  exhibited  maximum  anti-including  analgesic  activities  were  evaluated  on  carra-

 

inflammatory effect with 30.4, 32.2, 33.9 and 32% with geen an induced acute paw model of pain and arthritis in 

 

carrageenin,  serotonin,  histamine  and  dextran  induced rats.  It  significantly  inhibited  the  synthesis  of  prosta-

 

rat paw edema models, respectively. Ethanol extract of glandin  E2  even  at  10  μg/  mL.  The  pain  and  arthritic stem  bark  also  exhibited  COX

 

-1  and  IC50  value  of 

symptoms in rats were significantly reduced by piperine. 

100ng/ml  proving  the  drug  use  in  the  treatment  of  in-It  was  concluded  that  piperine  showed  anti

 

-

flammatory  condition.  Anti-inflammatory  activity  was inflammatory,  analgesics  and  anti-arthritic  activities  in 

 

assessed using extract of latex of plant by using a carra-arthritis model of rats. 

 

genan induced inflammatory model. 

6. Thippili (Piper Longum) 

 

4. Chukku (Zingiber Officinale) Anti  Inflammatory Activity[28,29,30] 

 

Anti Arthritic Activity [22] 

 R

Kumar S et al., and Choudhary GP et al.,  reported that 

  

 E 

Funk  JL  et  al.,  investigated  the  antiarthritic effects  of the  fruit  extract  of  Piper  longum  were  to  possess  anti

 V

-

  

ginger  and  its  bioactive  constituents.  A  wellcharacter-

 I

inflammatory  activity  in  carageanan  rat  paw  edema

  

 E 

ized crude ginger extract was compared with a fraction 

[28,29].Stohr JR et al.,  reported that the piper extract and 

 W 

containing  [6]gingerol  and  their  derivatives  to  inhibit 

  

piperine  possess  inhibitory  activities  on  prostaglandin 

  

joint swelling in an animal model of rheumatoid arthri-and leukotrienes Cox

 A

-1 inhibitory effect and thus exhibit 

  

 R

tis,  streptococcal  cell  wall

  

-induced  arthritis.  Both  ex-

anti inflammatory activity[30]. 

 T



  

tracts  demonstrated  antiinflammatory  activity.  Non-

 I 

Anti  Arthritic Activity [31] 

 C

gingerol components enhance the antiarthritic effects of 

  

 L 

the more widely studied [6]

Yende SR et al., studied that the aqueous extract of pip-

 E

-gingerol. 

  

Antioxidant Activity[23,24,25]

er  longum  shows  antiarthritic  effect  on  CFA(Complete 

 

Freuds Adjuvant) induced arthritis in rats. 

Fuhraman et al., reported that In vitro, ginger has been shown to exhibit antioxidant effects.[23] Wang CC et al., Analgesic Activity[32] 

reported that (6)-gingerol appears to be the antioxidant Vedhanayaki G et al., studied that the aqueous extract of constituent present in ginger, as it was shown to protect Piper longum root powder (200, 400, and 800/kg) was Volume 3, Issue 4 Oct-Dec, 2020                                                                            © 2020 BioSci Publishing Ltd 105 

 

 

 Hema et al, 

 ISSN 9522

 

 -3343 

 Review 

given orally to mice and rat for its analgesic effects. In extracts  of  E.  officinalis  fruits  at  a  single  dose  of  500 

rat the delay in reaction time to thermal stimulant was mg/kg  caused  a  significant  lowering  in  rectal  tempera-assessed.  In  mice  the  amount  of  writhing  to  chemical ture of hyperthermic rats, comparable to that of aspirin 

  

stimulus  was  assessed.  The  effect  of  the  400  and and  also  caused  an  inhibition  on  writhing  produced  by 800mg/kg doses of fruit were similar to that of NSAID 

acetic acid when administered intraperitoneally in mice. 

 d Sci



drugs(p<0.0001).Both  ibuprofen(40mg/kg)  and  piper me

Anti-Inflammatory Activity[38] 

longum(800mg/kg)  demonstrated  50%  protection against writhing. The delay in reaction time to thermal Pratibha N et al., reported that a poly herbal formulation, stimulus  was<6%  for  different  doses  of  fruit  as  com-Aller-7,  containing  P.  emblica  ,  possess  the  powerful anti-inflammatory  activity  against  compound  48/80-J Res Bio

pared  with  100%  for  pentazocaine.  The  result  showed that the plant and root extract of piper longum produces induced paw edema in both Balb/c mice and Swiss Albi-a  weak

no mice and against carrageenan-induced paw edema in 

-opioid-type  but  potent  non-steroidal  anti-Wistar  albino  rats.  Aller

 

inflammatory drug type of Analgesic. 

-7  also  exhibited  a  dose-



dependent antiinfl ammatory effect against Freund's ad-

 

Immunomodulatory Activity[33] 

juvant-induced  arthritis  in  Wistar  Albino  rats  and  an 

 

Mannanvalan G et al., evaluated the immunomodulato-approximately  63%  inhibitory  effects  and  good  trypsin 

 

ry potential of Piper longum  fruit extract  by hoemag-inhibitory activity. 

 

glutination  titre  (HA),macrophage  migration  index Anti Oxidant Activity[39,40,41,42] 

(MMI),and  phagocytic  index(PI)  in  mice.  A  familiar 

 

ayurvedic  preparation  containing  long  pepper,  pippali Previously many researches have been studied about the 

 

Rasayana,  were  tested  in  mice  infected  with  Giardia antioxidant  and  free  radical  scavenging  activity  of  P. 

 

lamblia  and  found  to  produce  significant  activation  of emblica  and  the  main  reason  behind  it  is  the  ascorbic acid, tannins and polyphenolic constituents of P. embli-

 

macrophages as shown by an increased MMI and phag-ca. Poltonoy EA et al., Saito K et al., Kumaran A et al. 

 

ocytic activity. 

and  Scartezzini P et al., reported that different extract of 

 

Antioxidant Activity [34] 

P.  emblica  and  phytoconstituents    have  antioxidant 

 

Natarajan  KS  et  al.,  studied  that  the  petroleum  ether efficacies  against  several  free  radicals  such  as  1,1-

 

extract  of  the  fruit  decrease  lipid  peroxide  levels  and Diphenyl-2-picrylhydrazyl radical (DPPH) free radicals, maintain  glutathione  content,  demonstrates  antioxidant superoxide,  nitric  oxide,  iron  (Ⅲ)  reduction,  5,5

 

-

activity. 

dimethyl-1-pyrroline-N-oxide, etc. Phytochemicals from 

 

7. Kadukkai  (Terminalia Chebula) P. emblica are also reported as good metal ion chelator 

 

 

as it can prevent the oxidative cascades. 

Anti



 

-Inflammatory And Anti-Arthritic Activity[35] 

Immuno Modulatory Activity[43] 

Pratibha  N  et  al.,  studied  the  aqueous  extract  of  dried 

 

 

Chatterjee A et al., reported that laboratory experiment 

 R

fruit  of  T.chebula  and  it  showed  anti

  

-inflammatory  by 

 E

in mice showed that an aqueous P. emblica extract natu-

  

inhibiting  inducible  nitric  oxide  synthesis.  Terminalia 

 V 

ral  killer  cell  activity  and  antibody

 I

chebula in a polyherbal formulation (Aller

-dependent  cellular 

  

-7) exhibited 

 E

cytotoxicity  in  mice.  Ethanol  extract  of  P.  emblica 

  

a  dose  dependent  anti  inflammatory  effect  against 

 W 

Freund's adjuvant induced arthritis in rats. 

showed  biphasic  activity  in  ulcerated  mice  with  dose-

  



  

dependent  healing  effect.  It  efficiently  reduced  pro-

 A

Immuno Modulatory Activity[36] 

  

inflammatory cytokine, tumor necrosis factor α (TNF

 R

-α) 

  

 T

Aher VD et al., studied that the crude extract of Termi-

  

and  interleukin-1β  (IL-1β)  levels  and  appreciably  up-

 I 

nalia  chebula  stimulated  cell  mediated  immune  re-

 C

regulate the anti inflammatory cytokine (IL

  

-10) concen-

 L 

sponse in experimental amoebic liver abscess in golden tration. 

 E 

hamsters70, aqueous extract of Terminalia chebula pro-9. Thandrikkai (Terminalia Bellirica) duced an increase in humoral antibody titer and delayed Anti

type hypersensitivity in mice. 

-Oxidant Activity [44] 



8. Nellikkai (Phyllanthus Emblica) Guleria S et al., studied the free radical scavenging ac-

 

tivity and antioxidant potential of acetone extract of T. 

Analgesic  Activity [37] 

bellerica fruit by in-vitro assays. 

Sairam K et al., reported that the ethanol and aqueous Volume 3, Issue 4 Oct-Dec, 2020                                                                            © 2020 BioSci Publishing Ltd 106 
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Acetone  extract  were  subjected  to  partitioning  with DPPH assay 40.00% according to sugar syrup produced ethyl  acetate  and  water.  Ethyl  acetate  fraction  were in  Songkhla  province  was  showed  antioxidant  activity found  to  be  more  effective  as  compared  to  crude  ace-DPPH assay (µmol trolox equivalent/g sample) in range 

  

tone  extracts  in  all  anti-oxidant  assays  i.e.,  DPPH,  β-

13.27

carotene  bleaching  inhibition  and  reducing  power 

-18.49. 

 d Sci

whereas for chelating ability on Fe+2 ion, crude acetone me

extract  showed  higher  activity.  It  was  concluded  that CONFLICT OF INTEREST 

polyphenolic rich fractions were more effective than the 

 

None declared. 

crude extract. 
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