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Abstract: The inflammatory process may be defined as a sequence of events that occurs in response to noxious
stimuli, infection or trauma. Non-steroidal anti-inflammatory drugs (NSAIDS) are effective for the treatment of pain,
inflammation and fever. The main factor that limits the use of NSAIDs is their gastrointestinal toxicity. Medicinal plants
play an important role in the development of potent therapeutic agents. Medicinally important phytoconstituents
obtained from plant barks exerted a wide range of pharmacological action on body. In this review an attempt has been
made to highlight the work on medicinal plant barks having anti-inflammatory potential. The present paper involves
various plant barks along with their chemical constituents and pharmacological profile which focus on the dose
administered, bioactive extract involved in anti-inflammatory mechanism. This work stimulates the researchers for
further research on the potential use of medicinal plant barks having anti-inflammatory property.
Keywords: Inflammation, plants, bark, medicinal.

Introduction
Inflammation and Non-steroidal anti-inflammatory
drugs (NSAIDs)
The inflammatory process may be defined as a
sequence of events that occurs in response to noxious
stimuli, infection or trauma1. The classic signs of
inflammation are local redness, swelling, pain, heat
and loss of function. The events of inflammation that
underline these manifestations are induced and
regulated by a large number of chemical mediators,
including kinins, eicosanoids, complement proteins,
histamine and monokines2.
 NSAIDs are among the most commonly used drugs
worldwide. They are prescribed for orthopaedic
conditions such as osteoarthritis, soft-tissue injuries
and fractures etc3.  NSAIDs are one of the best classes
of drug to prevent and treat postoperative pain4.
The greatest disadvantage in presently available potent
synthetic drugs lies in their toxicity and reappearance
of symptoms after discontinuation. Therefore, the

screening and development of drugs for their anti-
inflammatory activity is the need of hour and there are
many efforts for finding anti-inflammatory drugs from
indigenous medicinal plants5.  The  use  of  NSAIDs  is
associated with many side effects, but their unwanted
effects on the gastrointestinal tract, the kidney and the
cardiovascular system are considered as major issues
with the use of these drugs6.

Plants as natural Anti-inflammatory agents
Unlike modern allopathic drugs which are single active
components that target one specific pathway, herbal
medicines work in a way that depends on an orchestral
approach. A plant contains a multitude of different
molecules that act synergistically on targeted elements
of the complex cellular pathway7.
Medicinal plants have been a source of wide variety of
biologically active compounds for many centuries and
used extensively as crude material or as pure
compounds for treating various disease conditions8.
The widespread use of herbal remedies and healthcare
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preparations, as those described in ancient texts such
as the Vedas and the Bible, and obtained from
commonly used traditional herbs and medicinal plants,
has been traced to the occurrence of natural products
with medicinal properties9.
The use of herbal medicine becoming popular due to
toxicity and side effects of allopathic medicines.
Medicinal plants play an important role in the
development of potent therapeutic agents. There are
over 1.5 million practitioners of traditional medicinal
system using medicinal plants in preventive,
promotional and curative applications10. India with its
biggest repository of medicinal plants in the world
may maintain an important position in the production
of raw materials either directly for crude drugs or as
the bioactive compounds in the formulation of
pharmaceuticals and cosmetics etc11. Ayurveda,
literally meaning the "science of life and longevity" in
ancient Sanskrit, is the one of the oldest healing
system of India, based on lifestyle diet and herbs12,13.
Natural products with anti-inflammatory activity have
long been used as a folk remedy for inflammatory
conditions such as fevers, pain, migraine and arthritis.
As the inflammatory basis of disease becomes clear,
anti-inflammatory food and food products become of
greater interest14. A brief description of common anti-
inflammatory barks from Ayurveda was discussed in
table 1.

Plant Bark as a potential source of drug
The secondary external tissues lying outside the
cambium in stem of root of dicotyledonous plants are
known as  the  bark  and  is  consists  of  three  layers  viz.
cork (phellem); cork-cambium (phellogen) and
secondary cortex (phelloderm)15. Medicinally
important phytoconstituents obtained from barks
exerted a wide range of pharmacological action on
body for instance antimalarial activity exerted by barks
of Cinchona16, Spathodea campanulata17, Faidherbia
albida18, Vismia laurentii19; cardioprotective activity
exerted from barks of Terminalia arjuna20, Premna
serratifolia21, Moringa oleifera22; immunomodulating
activity from Azadirachta indica23, Bauhania
variegata24 barks;  anti-anxiety, hepatoprotective, anti-
ulcer, antidiabetic, anti-asthmaic  from Magnolia
officinalis25, Calotropis gigantea26, Excoecaria
agallocha27, Helicteres isora28, Alianthus excelsa29

barks respectively.

Chemistry of Anti-Inflammatory Barks
Wide ranges of phytoconstituents were responsible for
anti-inflammatory activity includes alkaloids,
glycosides, tannins, phenolics, anthocyanins, sterols,
triterpenoids etc. These phytoconstituents present in
bark exerted a desired pharmacological effect on body
and thus act as natural anti-inflammatory agent. The
chemical structures of these agents are shown in
figure1 given below30-75.

Fig.1: Various Phytoconstituents from bark

Luteolin                                                      Apigenin                                             Quercetin
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             Hypericin                                              Epigallocatechin                                      Resveratrol

          Gallic acid                 Protocatechuic acid              Coumarin                             β-amyrin

Oleanolic acid                                  Ursolic acid                                             β-sitosterol

Pharmacology of Some Anti-Inflammatory Barks
Natural anti-inflammatory agent’s acts by suppressing
the various types of inflammatory mediators involved
in inflammation process. Acanthopanax senticosus,
Albizia chinensis, Croton zambesicus, Cussonia
paniculata, Kalopanax pictus, Khaya grandifoliola,
Kigelia Africana,  Securidaca longipedunculata,
Uncaria tomentosa, Zizyplus rugosa etc are capable of

inhibiting inflammatory process in various
pharmacological screening models like Carrageenan
induced rats paw edema, acetic acid-induced writhing
test, hot plate test, egg albumen-induced edema,
histamine-induced rat paw edema, topical edema of the
mouse ear63-75. Pharmacology of some anti-
inflammatory barks was discussed in table 2.
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Table 1: A brief description of common anti-inflammatory barks from Ayurveda30-62

Sr.no. Botanical/Family
name

Ayurvedic
name

Chemical constituents Other biological activities

1 Oroxylum indicum,
Bignoniaceae

Shyonaaka Flavones and their glycosides
including baicalein and

scutellarein; aloe-emodin

Stomachic, spasmolytic
carminative

2 Ailanthus excela,
Simarubaceae

Aralu Quassinoids (ailanthone
derivatives)

Bitter, astringent,
febrifuge, antispasmodic,
expectorant, anthelminitic

3 Albizia lebbeck,
Leguminosae

Siris Flavonoids, triterpenoids,
triterpenoid saponins; oleanolic
acid, albigenic acid, albigenin

and acacic acid

Antiseptic, antibacterial,
antiallergic

4 Azadirachta indica,
Meliaceae

Nimba Tetranortriterpenoids Antimicrobial, antifungal,
anthelmintic, insecticidal,

antiviral, antipyretic

5 Balanites roxburghii,
Simaroubaceae

Ingudi Steroidal saponins Expectorant, bechic,
antibacterial, antifungal

6 Betula alnoides,
Betulaceae

Bhojapatra Methyl salicylate Used in supportive therapy
of rheumatic ailments

7 Carallia brachiata,
Rhizophoraceae

Karalli Alkaloids Treating oral ulcers,
stomatitis

8 Cassia fistula,
Caesalpiniaceae

Aaragvadha Anthraquinone glycosides,
sennosides A and B, rhein and
its glucoside, barbaloin, aloin,
formic acid, butyric acid and

their ethyl esters

Purgative, febrifugal,
astringent

9 Stachytarpheta
jamaicensis,
Verbenaceae

Kariyarthara
ni

Friedelin, stigmasterol, ursolic
acid, hispidulin, scutellarein,

choline, phenolic acids,
chlorogenic acid, apigenin

Febrifuge

10 Bauhinia variegate,
Caesalpiniaceae

Kaanchanaara Flavonoids, kaempferol-3
galactoside and kaempferol-3-

rhamnoglucoside

Used in diarrhoea,
dysentery, worm

infestation
11 Garcinia

mangostana,
Guttiferae

Mangusta Anthocyanin glycosides,
maclurin

and several prenylated and
related xanthones

Antileucorrhoeic,
astringent, antifungal,

antibacterial

12 Lannea
coromandelica,
Anacardiaceae

Jingini Cluytyl ferulate, lanosterol,
epicatechin,leucocyanidin,

ellagic acid, quercetin,
arabinoside

Stimulant and astringent

13 Crataeva nurvala,
Capparidaceae

Varuna Lupeol Diuretic

14 Dalbergia sissoo,
Papilionaceae

Shimshapaa Isoflavone (sissotrin),tannins Bitter,  stimulant

15 Ficus bengalensis,
Moraceae

Vata Bengalenoside, flavonoid
glycosides, leucocyanidin

and leucopelargonidin

Used in diabetes, dysentery
and in seminal weakness

16 Ficus religiosa, Ashvattha β-sitosteryl-D-glucoside, Astringent, antiseptic,



Moraceae Vitamin K, n-octacosanol,
methyl oleanolate, lanosterol,

stigmasterol, lupen-3-one

alterative, laxative,
haemostatic

17 Helicteres isora,
Sterculiaceae

Aavartani Diosgenin, cucurbitacin B, iso-
cucurbitacin B

Antidiarrhoeal, astringent,
antibilious

18 Machilus macrantha,
Lauraceae

Jyotishmati Phytosterols, glycosides
and alkaloids (machiline)

Antirheumatic, purgative
Antiasthmatic

19 Jatropha curcas,
Euphorbiaceae

Vyaaghraira
nd

Curcosones, lathyrane
diterpenes

Purgative

20 Mangifera indica,
Anacardiaceae

Aamra Gallotannin, phloroglucinol,
protocatechuic acid, flavonoids

Astringent, antiscorbutic

21 Moringa oleifera,
Moringaceae

Shigru Nitrile glycosides, niazirin and
niazirinin

Antipyretic, anthelmintic

22 Murraya koenigi,
Rutaceae

Surabhini-
nimba

Coumarin glucoside, scopolin Stomachic, antiprotozoal,
spasmolytic; promotes
appetite and digestion

23 Boswellia serrata,
Burseraceae

Shallaki Triterpenes of oleanane, ursane
and euphane series

Antiseptic, anti
inflammatory,

antiatherosclerotic,
emmenagogue, analgesic

24 Pongamia pinnata,
Fabaceae

Naktmaal Flavonoids and related
compounds flavones,

furanoflavonoids,
chromenochalcones,
coumarones, flavone

glucosides, sterols, triterpenes
and a modified phenylalanine

dipeptide

Used for skin diseases-
eczema, scabies, leprosy

25 Pterospermum
acerifolium,
Sterculiaceae

Muchakunda Betulin, lupeol, bauerenol,
friedelin and β-sitosterol

Styptic

26 Sesbania
grandiflora,

Papilionaceae

Agastya Saponins Astringent, antihistaminic,
febrifuge

27 Xeromphis spinosa,
Rubiaceae

Madana Saponins Nervine, calmative,
antispasmodic

28 Wrightia tinctoria,
Apocynaceae

Shveta
Kutaja

Cycloartanes, cycloartenone
and cycloeucalenol along with
α- and β-amyrin, β-sitosterol,
ursolic acid, oleanolic acid,

terpene, wrightial

Antidysenteric

29 Vitex leucoxylon,
Verbenaceae Paaraavatapadi

Flavonoids Febrifuge, astringent

30 Sesbania sesban,
Papilionaceae

Jayantikaa Cholesterol, campesterol,
 β-sitosterol, cyanidin and

delphinidin glucosides

Astringent, emmenagogue
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Table 2: Pharmacology of some anti-inflammatory barks63-75

Sr.n
o.

Plant/Family
name

Extract
/compound

Dose
(mg/kg)

Anti-inflammatory
model

Result of study

1 Acanthopanax
senticosus,
Araliaceae

Liriodendrin 5, 10 Acetic acid-induced
writhing test;
hot plate test

Liriodendrin significantly
inhibited the increase of

vascular permeability induced
by acetic acid in mice and

reduced an acute paw edema
induced by carrageenan in rats

2 Albizia chinensis,
Fabiaceae

Chloroform 200, 400 Carrageenan
induced rats paw

edema

Extract showed significant
decrease in the paw volume

when compared to control and
positive control

3 Croton
zambesicus,

Euphorbiaceace

Ethanolic 27-81 Carrageenan
induced edema in

mice;
Acetic acid induced

writhing in mice

Extract showed significant
analgesic and antipyretic

activities though with a weak
anti-inflammatory activity

4 Cussonia
paniculata,
Araliaceae

Aqueous 50, 100,
200

Carrageenan
induced rat paw

edema;
Histamine-induced

rat paw edema

Plant’s activity may be
mediated by cyclooxygenase I

and II inhibition

5 Kalopanax pictus,
Araliaceae

Aqueous 250µg/ml Measurement of
nitrite

concentration;
Macrophage culture

Extracts inhibits NO (nitric
oxide) synthesis and iNOS

(inductible nitric oxide
synthase) expression in

macrophages
6 Khaya

grandifoliola,
Meliaceae

Methanolic 200 Carrageenan
induced paw edema

The present study established
the anti inflammatory activity
of the methanolic extract of

K.grandifoliola in a
number of experimental rats

and mice models
7 Kigelia africana,

Bignoniaceae
Ethanolic 500 Carrageenan

induced paw edema
Inhibition of the synthesis of

prostaglandins and other
inflammatory mediators

8 Margaritaria
discoidea,

Euphorbiaceae

Aqueous 50, 100,
200

Carrageenan
induced rat paw

edema;
Histamine induced

rat paw edema

Extract significantly reduced
the formation of edema

induced by carrageenan and
histamine

9 Mitragyna ciliate,
Rubiaceae

Methanolic 50 Carrageenin
induced paw

edema;
5-lipoxygenase

assay

Extract exhibited no inhibition
on 5-lipoxygenase. However,
this extract produced about

70% inhibition of carrageenan-
induced paw edema

10 Olax viridis,
Olacaeceae

Hexane,
methanolic

200, 400,
800

Egg albumen
induced edema

Extract significantly caused
edema inhibition

11 Zizyplus rugosa,
Rhamnaceae

Aqueous 50, 100 Carrageenan
induced paw edema

Root bark extracts showed
significant anti-inflammatory
effect in the acute phase of the

inflammation process as



compared with NSAIDs
products

12 Uncaria
tomentosa,
Rubiaceae

Hydroalcoholi
c

50, 100,
200, 500

Carrageenan
induced

paw edema model
in mice

Inhibitory activity on
cyclooxygenase I and II

13 Securidaca
longipedunculata,

Polygalaceae

Methanolic 500 Topical edema of
the mouse ear

Extract and fractions inhibited
topical edema induced by
xylene in the mouse ear

Conclusion
Barks  of  plants  have  been  a  prime  source  of  highly
effective conventional drugs. Many studies have been
performed to identify anti-inflammatory compounds
with desired pharmacological activity and a limited
toxicity. This review makes an attempt to give
scientific account of use of valuable plant barks as
anti-inflammatory source.  Also the various secondary
metabolites from barks like Coumarins, terpenes,
flavonoids, sterols, saponins, glycosides etc. have been
exerting wide range of anti-inflammatory activity.
Thus  successful  results  have  been  achieved  by
following an appropriate screening approach.
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