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RECENT ADVANCES IN PHYTOTHERAPY OF PYREXIA
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ABSTRACT: Normal body temperature ranges between
37.22°C-40.57°C. A temperature above 40.57 °C is considered
pyrexia. The temperature rises due to some disturbances in the
body’s heat-regulating mechanism. Toxins (pyrogens) act on
white blood cells and produce endogenous pyrogens. These
endogenous pyrogens directly act on the anterior hypothalamus
and in turn lead to an increase in the temperature. There are
numerous causes of fever such as infections, injury,
inflammation, dehydration, and certain drugs. In this modern era,
most medicines made from plants are useful in various ailments.
Plants have some active constituents that are involved in treating
the disease. People living in developing countries are well known
in using these plants the for management of pyrexia and 25%
people of the developed world also prefer these plants for their
medicinal properties. Management of pyrexia has remained a
very concerned issue since early ages and elements derived
from the natural medicines have been widely used. Nowadays
research in management of pyrexia has enabled us to use
natural products in their original form. Purpose of this paper is to
review the scientifically proven literature on antipyretic activity of
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INTRODUCTION
Pyrexia is a frequent medical symptom that is
described as increasing internal body
temperature to a level above the normal,
characterized by temperature elevation in
body’s thermoregulatory set and it occurs when
there isa disorder in hypothalamic set point.
Fever is produced through the generation
ofpyrogenswhichprovokeprostaglandinE2.PG E2
proceed on the hypothalamus,
whichproduce reaction on the entire body and
resultsinanewtemperaturelevel(1).Increaseinbod
ytemperature is the response given by
humanbody due to inflammation, tissue
damage,cancer and this term is labeled as pyrexia
or morecommonly fever (2). Ayurveda best
describesthe beginning of fever as the
combination
ofindigestion,seasonalchangesandalternationof
daily routine. Children in developing worldare
exposed to malnutriion and they suffer
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From fever. This fever also connects with body
pain and aches which is the fundamental
cause of increase in the disease and death
count. There are numerous intermediates
which areinvolved in the pathogenesis of fever.
Interleukin-6,
tumornecrosisfactorandinterleukin-
1barepyrogeniccytokineswhichareinvolvedinfeverb
ytheirdirecteffect on hypothalamus (3). By the
stimulation ofpyrogenic cytokines, the exogenous
pyrogenscause pyrexia (4). Inflammation is a very
complexphenomenon which is triggered by any
stimuluswhich can be mechanical injury, burns,
infectionsor any poison which may affect the
welfare of anyhost. A type of organic intermediate
is arachidonicacid that is transformed into a huge
number
ofeicosanoidswitheffectivenaturalfunctions.Cyclo
oxygenase (COX) pathway is one of themajor
pathways of arachidonic acid, which
is involved in the synthesis of
thromboxaneandprostaglandins(5). There are m
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anyinflammatory diseases in the world which
havecauseddisruption/disabilityinhumanandmost
common disabling disease is rheumatic
disease(6).  Researchers are particularly
interested informulating herbal based drugs for
treatingdiabetes,  arthritis, hepatitis and
incorporating itinto national network program.
Plants used asmedicine are not fully justified as
the competitionishugeandplentyofotherdrugsareava
ilablewhich have shown compatible
pharmacophores.New pharmacophores need to
be developed fortargeting drug actions together
with that they canbe used in combination. One
such example iscurcumin which is used as
target molecules
forlargenumberofcombinationdrugregimens(7).0
ver 75% of the population in the world
dependsmostly on medicinal plants for the
treatment ofdifferent ailments. The modern
medicines
usedtotreatinflammationandpainexhibitnumerous
side effects. This guides to significant attention
inexplorationofsafermedicinesfortheseailments.
Treatmentofpyrexia

There are various anti-pyretic drugs which
areavailabletolowerthebodytemperature(8).NSAI
Ds have  anti-pyretic actions.  Their
actionisduetothereserveofcyclooxygenase(COX),an
enzyme accountable for the constructionof
prostaglandins, which are significant mediatorof

fever. Therefore, NSAIDs
aresaidtopossessanti-
pyreticpropertieswhichrearrange the

hypothalamic thermostat anddecrease elevated
body temperature in fever. NSAIDs increase heat
loss by
cutaneousvasodilatationandsweating.Paraceta
molis widely used as an anti-pyretic
agent.Administrationofparacetamolgeneratesant |-
pyretic action by inhibiting the COXpathway.A
major tranquillizer chlorpromazineproduces fallin
body temperature whenadministered to
humans and animals in animpartial environment.
Hypothermic action
ofchlorpromazinehasbeenusedasanadjuvantin
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production and protection of
hypothermiaandheatstrokeinclinicalmedicine.
Peripheralsystemforitshypothermicactionis
adrenoreceptor blockade. It is the
naturalroleofbodytogenerateaconditioninwhichmi
crobes cannot survive. COX-2
expressionisdecreasedbyantipyreticdrugstod
ecrease the temperature by slowing downthe
formation of PgE2 9). Plants
accountforseveralimportantresourcesinsustainin
gthe planet (10). Plants are known as
theprimaryproducersinallfoodchains,directlysuppl
yinghumanbeingswith90%oftheirtotalcalorific
intake, of which 80% is of proteins.A large

number of plants are
investigatedworldwideformanagementofpyrexia(
Tablel).  Medicinal plants possessing

antipyreticactivity are getting sufficient attention

inprimary  well-being of the individuals

(Table2).Herbalproductsareconsideredassafea

lternativetomodernmedicinesastheyaredistingui

shedasnatural(11-13).

SalixAlbalinn(Salicaceae)

1. Europeanscientificcooperativeonphytothera
py advocate the use of extracts ofSalixAlbalinn
for the symptomatic treatmentof pyrexia,
arthritis and pain. Although
themodeofactionisnotfullyunderstoodbutitsant i-
inflammatory effects cannot be
denied(14).Theactionsareonlypartlyattributab
leto salicylate (15). A hydro-alcoholic extract
ofwillow bark has shown powerful pain
killer,anti-inflammatory and antipyretic activity
inanimals. Extracts of the bark of Salix
specieshad been used for treating fever,
mildrheumaticdisordersandheadache. Salixal
bacontains active constituent salicin, which
isthe pro-drug of various salicylate
derivatives(16). The bark of Salix has anti-
inflammatoryproperties (17). The activity of both
aqueousandethanolextractsofAchilleamillefoli
umandSalix alba as anti-inflammatory,
antipyreticsand analgesics are proven. The
effects ofextracts of both plants on sleeping
time werealso examined. White willow bark
(Salix albal) contains a range of chemical
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constituents.The  salicin is  metabolically
transformed in
thebodytotheaspirinmetabolite,salicylic
Salicylateshaveanti-inflammatoryeffectsinthe
body. Ethanolic extracts of both
AchilleamillefoliumandSalixalbacouldbeuse
dasananti-inflammatory,  antipyretic and
analgesicagent.
Trigonellafoenum-
graecumL.(Leguminoseae)
Itcontainssucrose,D-3-O-methyl-
chiroinsitol,ethyl-alpha-D-glucopyranoside, beta-
sitosteryl glucopyranoside, stearic acid,glycerol
monopalmitate and N,N’-dicarbazyl(18). The
leaves were also examined foreffective,anti-
pyreticandinflammatoryactions in the rats (19).
Seeds have
showndramaticeffectsagainsthyperglycemiaan d
are much safer than clinically
availablemedicines.ltisalsousedasanti-
inflammatoryandantipyreticagent(19).
Gongronemalatifolium(Asclepiadaceae)
Systematic reviews have identified theanti-
diabeticandantioxidantactivitiesofaqueousandeth
anolextractsofG.latifoliumleaves ~ (20).  Anti-

inflammatory,
analgesicandantipyreticdrugsareamixedfractiono  f
compounds, chemically not

related;however,sharecertainbeneficialactions.G.|
atifoliumcontainsomeactiveconstituentsthatpos
sessanti-
pyreticpropertyandhasbeenprescribedinthetreat
mentofpyrexia.

Asparagus racemosus (Liliaceae)
Shatavari’,havingmanybranches,spinouts,thelea
vesaresmallandregular,hasminutewhiteflowers,ins
mallbarbandtherootsarehandle-
likeandbunch(21).Itisastraight,sturdily aromatic
herbthat IS
widelycultivatedinhumidregionsinindia.Seedshave
beendocumented for its hypoglycemic activity
(25).ItcontainsshatavarinlV,tannin,resin,rutin,querc
etin,kaempferol,tyrosine,saponins,sarsasapogeni
n,isoflavone,curillosideG,oligofurostanosides,
asparagamineandracemosol(22).Itisveryvaluabl
eplantandhas been used in India for
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thousands ofyearsandisawell-
knownstimulantandcanbe given to all age groups
(23). It is
mostlyrecognizedforitsmanybeneficialpropertiesa
nd has several properties like anti-diarrhealanti-
depressant, anti-bacterial,anti-ulcer,anti-oxidant
and cardioprotective. Asparagusracemosus root
is an ideal element of
theplantusedtotreatfever(24).
Achilleamillefolium (Asteraceae)
TheAchilleagenusisoneofthemostimportantgener
ainthecompoundfamily(26).ltcontainscosmosiinll,c

ynarosidel,flavonoids,alkamides,  fatty acids,
amino acid
derivatives,achillicinlll,proazulene,lignins,terpenoi

ds,p-
hydroxyphenethylamidelV,monoterpenesandsesqu
iterpenes(27).ltisantispasmodicandanti-
inflammatory(28-
29).Thisvariationcanalsobefoundincomponentsofe
ssentialoils of Achillea millefoium. This plant is
usedtoreducefever(30-31).
MollugopentaphyllaLinn(Molluginaceae)
Itisusedintumors,scabies,inflammation,eyeiliness,sc
urvy,wounds,goutandrheumatismandmalaria(32).Iti
santipyretic,mildlaxative,stomachic,antiseptic,em
menagogue,tonic,diuretic,cholagogue,vesicant,r
ubefacientandmalarialfever(33).
Moringaoleifera(Moringaceae)

The root of Moringa oleifera possess anti-
inflammatory action. It contains
phytates,oxalates, saponins, tannins,
isothiocyanates,glucosinolates,alkaloids,flavonoid
s,phenolicacids,polyphenolandcarotenoids(34).1ti
susedinpyrexia,epilepsy,inflammation,cancer,hypert
ension and diabetes mellitus (35). It
isantifungal,antibacterial,hepatoprotective,hypogl
ycemic,antioxidant,hypolipidemic,hypotensive,diu
retic,spasmolytic,antiulcer,anti-inflammatory,anti-
epileptic,antipyretic,anticancerandstimulantoleife
raextractsrepresentedantipyreticandwoundheali
ngpotentialinrats(37).

Polygonum glabrum wild (Polygonaceae)
Polygonum glabrum has been
usedasfolkmedicineandascomponentinvario
usAyurvedicpreparations.ltcontainsflavonoids,ca
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rbohydrates,glycosidesandalkaloids(38-
39).Traditionally,itisusedinpneumonia,gastriculce
r,jaundice,feverandinflammation(40).ltisantispas
modic,astringent,diuretic,rubefacient,vermifugea
ndanthelmintic(41).Amixturehasbeenusedas
atreatmentforirritationandstomachpain. Theplantde
coctionhasbeenprescribedinthemanagementofrhe
umaticarthritis(42)
PeperomiapellucidaLinn(Piperaceae).
Variousingredientspresentinthisplantarereported
asanti-neoplasticandantifungalagent ~ (43). It
contains methyl ester hexadecanoic acid, 2-

naphthalenol and9,12-
octadecadienoicacid(44).Itisusedin rheumatoid
arthritis, renal

disorders,headache,goutyarthritis,fatigue,boils,acn
e,abscesses,abdominalpain,hemorrhage,wound s,
hypercholesterolemia,
mentaldisorders,inflammation,depression,pimples,c
onstipation, general weakness,
edema,dysuria,hypertensionandpyrexia(45).
Salixbabylonica(Salicaceae)
SalixbabylonicaandPopulusnigraproductssugg

estapossiblewaytodecreasethelossesin body
development, feed capability anddeath rate
due to heat pressure. It

containsterephthalicacid,luteolin-4’-

Oglucoside,apigenin-7-O-

galactoside, kaempferol-7-O-glucoside, salicin,
trichocarpin,
salicinandchrysoeriol(46).ltisanthelmintic(47).A
likely  mechanism  for  the  antipyretic
activityofSalixbabylonicaisduetoitssubstance
of natural salicylates  which has
inhibitorypotential on prostaglandin synthesis
(48).Salicylate has been shown to present
littleoral toxicity (LDgp> 1000 mg/kg) and

hasbeenusuallyrenownedassafe(49).
CONCLUSION

Above mentioned discussion has proven
theefficacy of medicinal plants in pyrexia.
Naturalproductshavealwaysbecomeasubjectofi
nternational significance over the previousyears.
Most of the World population  still
reliesonherbalmedicinefortheirhealthcareindev
eloping countries. Medicinal plants havean
extensive  record of medicinal  uses
sinceancienttimes.Popularityofmedicinalplantsfor
use in different ailments is due to their lowcost and
fewer side effects as compared
tomodernmedicine.Economicadvantages,identific
ation and development of the naturalmedicines are
on the increase in developingcountries.
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Tablel:Ethnobotanicaldistributionofplantsforwhichdatafromanimalexperimentsexist

103.

Country Plant name

Pakistan Alhagimaurorum,Cymbopogonjwarancusa,Echinopsechinatus,Fagoniac
retica,Panicumturgidum, Taxuswallichiana(50).

India Capparis zeylanica (51). Melia azedarach, Cardiospermum halicacabum
(62). Alstoniamacrophylla, Moringa oleifera (37). Tecomaria capensis
(53). Platycladus orientalis(54).Aleuritismoluccana(55)

Indonesia Ceibapentandra,Gossypiumarboretum(56).

Nigeria Gongronema latifolium, Grewia crenata,Striga
hermontheca(57).Drymariacordata
(58).Hunteriaumbellata(59).Abutilonmauritianum(60).

Kenya Aloevolkensii(61).

Malaysia Thotteadependens(62).

SaudiArabia Pipercubeba(63).Foeniculum vulgare(64).Albizia lebbeck(65).

Bangladesh MarsileatrifoliaBlanco(66).Bambusavulgaris(67).Morindaangustifolia

China Speranskiatuberculata(68).

SriLanka Camelliasinensis(69)

SouthAfrica Hippobromuspauciflorus(70).Rutagraveolens(71).

Korea Caesalpiniabonducella(72)

104.
Table2:Medicinalplantshavingantipyreticactivities
PlantName |Famil |Part|Chemicalconstituents Extraction/do |Dosag [Mod |Refe

y Sus sageformdesi [e el [renc

ed gn es

Cordiadichot [Boragi|Lea |Phenoliccontents,flavonoids, Methanolextract [400mg/k [Rats |(73)
oma nacea|ves lalkaloids, saponins, g

e carbohydrates, glycosides
Crotonzambe|Eupho|Rootllsovitexin, apigenin-6-C- Ethanolextract [27- Mice [(74)
sicus rbiace|s |glucoside, kaempferol, 81mg/k

ae quercitin,diterpenes g
Momordicach(Cucur [Fruit |Alkaloids, Ethanolicextracts |250an 5|Rats |(75)
arantia bitace |s carbohydrate,tannins, dmg/ 0

ae glycosides,proteins,steroids kg O
Cuscutareflex |Cuscu|Whol [Flavonoids,Saponins,organicacids  |Aqueo an ethan|200an 4 |Rats |(76)
a tacea |eplan usextr d ol |dmg/ 0

e t acts kg O
Bryonialacini [Cucur |Lea |Bryonin, glucomannan, Methanolextract |125an 2|Mic a|(77)
osa bitace [ves |saponin,  goniothalamine,punicic dmg/k5lera n

ae acid g Ofts d
Schoenop |Cyper |RoofTannins,alkaloids,flavonoids Methanolextract |400 Mic a|(78)
lectusgro |aceaels era n
SSUS ts d
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Moringaoleife[Morin (Bark|Phenolic acid,|Hydro- 50an 1|Rats [(79)
ra gacea flavonoids,glucosinolates,thiocyanates,  [alcoholicextract  [dmg/ O
e flavonol,kaempferol,quercetin,rutinoside kg O
s,caffeic acid
Diospyroslotu[EbenalRoot|Lupinetriterpenes,dimericnaphthoqui [Chloroform, ethyl|50an 1|Mice |(80)
sL. ceae |s |nhones, acetate,hexanealdmg/ 0
naphthalene,sugar,fattyacids,phenol |[ndbutanolfractilkg 0
iccompounds ons
Fagoniacretic{Zygop [Root|Glycosides,steroids,sterols,coumari  [Ethanolextract |500mg/k [Rabb|(81)
a hylacels  |ns,tannins,saponins,terpenoids,flavon g its
ae oids,alkaloids
Bidenspilosa [AsteralWhol|Flavonoids,polyacetylene,terpenoid [Methanolic 500mg/ |Rabbj(82)
ceae [eplanis, extract (kg its
t sterols,phenyl
propanoids
Cardiosperm [Sapin [Whol|Xanthoprotein, Ethanoaswell [400mg/k |Rats |(52)
umhalicacab [dacea [eplan Tannins,Saponins, In- g
um e t Triterpenoids, hexane
Steroids, Flavonoids
105.
Chloranthu|Chlorant|Leaves Flavonoids,alkaloids,saponins,gl  [Methanolextr [100and 20 |Rats |(8
serectus |haceae ycosides act mg/kg O 3)
Tecomaria [BignonialLeaves Alkaloid, phenolic [Methanolextr {100,200an|Rats (5
capensis |ceae compounds,flavonoids, act d 3)
saponins,glyc 500mg/kg
osides, terpenoids,
steroids,coumarins,quinines
Drymariac |Caryoph|Wholeplant [Tannins,phenols,flavonoids, [Aqueousextr [100,200,an |[Mic a|(5
ordata yllaceae alkaloids,saponins,glycosides |act d erat n|8)
400 mg kgl|s d
Bauhiniara |CaesalpilStembark |Flavonoids, tannins,  |Alcoholicextr |100,200mg [Rats |(8
cemosa |niaceae methylgallate,kaem |act /kg 4)
pferol,quercetin
Tephrosiap|FabacealWholeplant [flavones, flavanones, [Methanolic ~ |250 Rats |(8
upurea e prenylatedflavonoids,chalcone |extract an 5)
sandrotenoids d500mg/k
g
BombaxM |Bombac |Leaves Steroids,  carbohydrates, |Methanolic |200and40 [Rats |(8
alabaricum|aceae tannins, extract mg/kg O 6)
flavonoids,triterpen
oids,deoxy-
sugarsandcoumaringlycosides
Bergenialig|Saxifrag |[Roots,rhizo |Steroids,alkaloids,Flavonoidsa [Ethanolicextr [300&500 |Rats |(8
ulata aceae |mes&leaves |ndterpenoids act mg/kg 7)
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Cynanchu |Asclepia|Stem Flavonoids,saponins,tannins,gl [Aqueousextr (150mg/kg |Mice |(6
mViminale |daceae ycosides, act 1)
alkaloidsandsteroids
Cassiaocci|CaesalpilLeaves Sennoside, Ethanoli a wa|150and 30 |Rats |(8
dentalis |niaceae anthraquinone,fattyoi |cextract n teymg/kg O 8)
Is,tannins,glycoside,flavonoid d
glycosides,galacto
mannan
andpolysaccha
ri des
Stachytarp [Verbena[Stembark [Saponins, Methanolic {50,100 Mice |(5
hetaindica |ceae carbohydrates,steroid |extract an 8)
S, terpenoids d
andalkaloids 150
mg/K
g
Acaciajacq |[FabacealRootbark [Tannins, Methanolic  [50and 10 |Mice |[(8
uemontii |e cardioactivegly |extract mg/kg O 9)
cosides,saponinsandflavon
oids
Solanumm |Solanac [Leaves Flavonoids, Dryresidues |100,250an|Rats |(9
elongena |eae alkaloids,tanninsandsteroids d 0)
500mg/kg
106.
Drynaria |Polypo [Rhizo [Steroids, Petroleumether [80 mg/kg |Ra |(9
Quercifoli|diacea |me  [tannins,andflavonoids andethylacetate bbit|1)
a e soluble S
fractionsof
ethanolextract
Carissae |Apocyn|Leave |Alkaloids,flavonoids,steroids, Methanolicextra |50,100and |Rat|(9
dulis acea |s, phenolicsandterpenoids ct 150mg/kg s |2)
Ocimumg [Labiata|Leave |Tannins, flavonoids, [Methanolicextra |100,200an [Rat|(9
ratissium |e s saponins,steroid,alkaloids,cardiacgl [ct d s |3
ycosides,terpernoidsandphenols 300mg/kg
Azimatetr |Salvad |Leave [Alkaloids, flavonoids, Ethanolicextract |100and200(Rat|(9
acantha |oracea |s glycosides, mg/kg s |(4)
e B-sitosterol,tannins,terpenes,
proteinandcoumarin
Menthasp|Labiata|Wholep|Carvoneandlimonene Methanolicextra |250and500|Mic|(9
icata e lant ct mg/kg e |9
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