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ABSTRACT

The aqueous extract of the ferula assafoetida gum was chosen for pharmacological screening. Oral LD, value
greater than 5000 mg/kg was obtained indicating the safety of the gum extract for traditional use. Inthe acetic acid-
induced writhing test, the extract showed 44.78 % inhibition of writhing. In radiant heat tail-flick method the gum
extract produced 48.31 % elongation of tail flicking time 10 minutes after oral administration at the 250 mg/kg dose
level. The oral administration of (250 mg/kg) gum extract caused maximum inhibition of 45.59 % in rat paw edema
model induced by formaldehyde at the end of four hours (h). Diclofenac sodium at a dose of 50 mg/
kg was used as a standard drug for comparing the antinociceptive as well as the anti-inflammatory activities of the
ferula assafoetida gum. The gum extract of the ferula assafoetida had significant analgesic and anti-inflammatory
effects supporting the traditional use of this plant in the treatment of different types of pains and inflammation.
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INTRODUCTION

Plants have been a constant source of drugsand
recently, much emphasis has been placed on finding
novel therapeutic agentsfrom medicinal plants. Today
many peopleprefer to usemedicinal plantsrather than
chemica drugsto avoid the sideeffectsof chemicals.
Ferula asafetidaisfollow thefamily of Umbdlliferae
has been found to be arich source of oleo gum-resin
obtained fromtherhizomeand root of plant™. Thisresin
takes consideration asaclassin folklore medicing.
Theoleo-resingum had many pharmacological actions
asan antigpasmodicdigestive, expectorant, antheminitic
and antiseptic. In addition, Mahendraand Bisht’® stated
that it had aphrodisiac asit gave positiveresponsein
case of sexua impotency. Ferula asafetida extract in-
duced sgnificant reductionin blood glucoseandincress-
ing the seruminsulin, indicating thergpeutic protective
effect against the pancrestic p- cells damage from al-
loxan-induced diabetes in ratd*- Ferula asafetida
showed hightota phenol and flavonoid contentg®. Also,

thisgenusof plant presentsinteresting phytochemical
features, such asthe occurrence of sesquiterpenesand
coumaring®”, Studieshave shownthat increasing lev-
elsof flavonoidsin thediet could decrease certain hu-
man diseases®. Thisstudy isdesigned to determinethe
therapeutic dose of Ferula assafoetida and conse-
guently to investigate diverse ethno-pharmacol ogica
effectsabout the and gesi c and anti-inflammatory prop-
ertiesof the gum extract of Ferulaasafetida.

MATERIALSAND METHODS

Plant extract

Commercidly availableAsafoetida(oleo gumresin
of F. assafoetida) was purchased from nation market,
Egypt. Thevoucher specimen (A 13) wasauthenticated
at the herbarium of faculty of Science, Cairo Univer-
Sity.

Animals

Albino Wistar femalerats (150-170 g) and Swiss
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malemice(18-22 g) will be obtained from Laboratory
Animal Colony, Helwan, Egypt. Animaswill bemain-
tained intheAnimal House of Pharmacology Depart-
ment, Faculty of Veterinary Medicine, Cairo Univeraty
under controlled hygienic conditions.

Drugsand ChemicalsThechemicalsusedinthis
study wereforma dehyde (Sigma), - Diclofenac sodium
(Voltarin®) from NovartisPharmaCo., Cairo, Egypt,
under licensefrom NovartisPharmaAG, Bade, Swit-
zerland, tween 80 (Al-gomhoria Company, Cairo-

Egypt).
Acutetoxicity test

Lorke’s!® method will beused to ascertaintheacute
toxicity of theextracts of Ferula assafoetida. Three
groups of 5 mice each will be administered 10, 100
and 1000 mg/kg of extract oraly. Themicewill beob-
served for 24 h for effects of toxicity and the number
dyingin each group within the period noted. When no
deathswererecorded, another four groupsof 5mice
each were administered 2000, 3000, 4000 and 5000
mg/kg of both extractsorally. The animalswere ob-
served for 48 h for effects of toxicity and the number
dyingineach group withinthe period will berecorded.
TheLD_,vaueswerethen ca culated asthe geometric
mean of thehighest non-letha and thel owest letha doses
mathematically according to K erber’*® method using
thefollowingformula:

LD, =LD,,-Z(zxd)/m

Where zisahalf of sum of animal quantity died from
two next doses; distheinterva between two next doses
and misthenumber of animd s/group.

Evaluation the antinociceptive effect of Ferula
assafoetida

1- Aceticacid induced writhing test

The peripheral analgesic activity of extracts of
Ferulaassafoetida will bemeasured by theacetic acid
induced writhing test asdescribed earlier™. Micewere
fasted for 24 h with water given ad libitum. At the
beginning of the experiment, Miceweretreated orally
with either 2% Tween-80, extracts of Ferula assafoe-
tida (250 mg/kg) or diclofenac sodium (50 mg/kg). One
hour |ater, animalswereinjected intraperitonealy with
acetic acid (0.7%) at adose of 0.1 ml/10g of body
weight will beusedto createtypicd stretching response.
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Animaswerethen placed in an observation box. The
total number of writhes (abdominal constrictions) will
be counted under a double blind observation for 10
min after theapplication of acetic acid.

2- Radiant heat tail-flick method

Thecentral analgesic activity of extractsof Ferula
assafoetida will be studied by measuring drug-induced
changesinthe sensitivity of the pre-screened (reaction
time: 2-4 sec) miceto heat stressapplied totheir tails
asdescribed by Janssen et al. 3. Micewerefasted for
24 hwithwater given ad libitum and were pretreated
orally with either 2% Tween-80, extracts of Ferula
assafoetida (250 mg/kg) or diclofenac sodium (50 mg/
kg). After 30 min, 1-2 cm of the tail of mice will be
immersed in water bath kept constant at 55 &%C. The
timetaken by themiceto deflect their tailswill bere-
corded asthereaction time. The cut-off reactiontime
will befixed at 10 second to avoid any tissue damage.

Evaluation theanti-inflammatory effect of Ferula
assafoetida:

Inthisexperiment, formal dehyde-induced rat hind
paw edemawill be used asthe anima model of acute
inflammati on according to described previoudy by Saha
et al.™Y. Briefly, acuteinflammation will beproduced by
subplantar injection of 0.2 ml formal dehyde (1%, w/v)
intotherat hind paw, intheright hind paw of theratsone
h after the oral administration of Ferula assafoetida.
Thepaw volumewill bemeasured by plethysmometer a
1, 2, 3, and 4 h after the formadehyde injection.
Did ofenac sodium (50 mg/kg body weight) will beused
asgtandard anti-inflammatory agent.

Theinhibitionof inflammationwill becd culated us-
ingtheformula, % inhibition =100 (1-Vt/\VVc), Where
‘Vc’ represents edema volume in control and “Vt’ edema
volumein group treasted with test extracts.

STATISTICALANALYSIS
Datawere analyzed by one-way ANOVA. Pval-
ues<0.005 and P values <0.001 were considered sta-
tigicdly significant.
RESULTS

Thesafety of the Ferula assafoetida extract isevi-
————————, Natural Products

Au Tudian Journal



24

The antinociceptive and anti-inflammatory activities of ferula assafoetida gum in rodent model

NPAIJ, 10(1) 2014

Full Paper ce—

denced by thehigh LD, , vaueof theextract (>5g/kg).
In addition, therewereno sgnificant modificationinthe
genera behaviour of theanima snor werethere death
after 72 hoursat the highest admini stered dose (5g/kg)
of the extract. Studies carried out to accessthe safety
of thisextract using micerevealed awide margin of
safety LD50> 5 g/kg. Antinoci ceptiveactivity of Ferula
assafoetida extract was determined using the acetic
acid induced writhing responseand tail flick models.
Diclofenac sodium caused significant reductionin
writhing count, from 23t0 9.12 whereas Ferula assa-
foetida extract made it 12.7 from 23. The effect of
extract and diclofenac sodium wasanaysed. Thetreat-
ment of animalswith gum extract of Ferula assafoe-
tida and diclofenac sodium wasfound to be significant
(p<0.001) compared with control group (TABLE 1).

TABLE 1: Showing analgesic activity of Ferulaassafoetida
extract againgt writhingtest (n =5)

Mean+ SE.
Group of writhing  Protection %
number
Control 23.00+ 210 -—--
Ferulaassafoetida x
(250 mg/kg) 12.70+155 44.78
Diclofenac sodium ok
(50mg/kg). 9.15+1.50 60.22

*P<0.005 **P<0.001 as compar ed to control

Ferula assafoetida extract exerted a good pro-
tective effect on chemical (acetic acid injection) and
thermal (tail-flick) painful stimuli (TABLE 1&2). The
centrd anagesicactivity of extractsismorepronounced
than the peripherd anal gesic activity. Theextract exerts
adggnificant increasein thelatency to responseof tail to
thermd simulation.

TABLE 2: Effect of Ferulaassafoetida extract onthelatency
of thetail flick test in mice (n =5)

Mean+ SE.
Group of Reaction time Pr otection %
(se0)
Control 4.45+0.16 0
Ferula
assaf cetida 6.60+0.25" 4831
(250 mg/kg)
Diclofenac
sodium 7.25:020 62.92
(50mg/kg).

**P<0.001, compared to control

Formaldehyde induced paw oedema model
showed (TABLE 3) that subplantar injection of forma-
Natural Products

dehydeinratscaused atime-dependent increasein paw
thicknesswherethe maxima increasewasobserved at
4 h after formal dehyde administration to the control
group. However, forma dehydeinduced inflammation
wassignificantly (p<0.001) reducedindl phasesof the
experiment for treatment with Ferula assafoetida ex-
tract and reference antiinflammatory drug diclofenac
sodium.

Inrat paw edemamode induced by forma dehyde,
Ferula assafoetida extract at the 250 mg/kg doselevel
showedinhibition of edemavolumeat theend of 4h. The
ora adminigtration of (250 mg/kg) gum extract caused
maximum inhibition of 45.59 %that wasnearly doseto
diclofenac sodium (47.06 %) at a dose of 50 mg/kg
(TABLE4).

DISCUSSION

Medicina plantsindeed have been an indispens-
ablearmin ameliorating common inflammeation, pain
sensation aswell asnonciception™. The constriction
response of abdomen produced by aceticacidisasen-
sitive procedurefor peripheral analgesic agents. This
responseisbdieved to be mediated by the prostaglan-
din pathwaysbecausethe abdomind injection of acetic
acidinmice hasbeen attributed to therel ease of arachi-
donic acid metabolite, which results the synthesis of
prostaglandin via the cyclooxygenase (COX) en-
zyméd¥1, Thespecid nerveendingsthat sensepainis
very senditiveto prostaglandin. When prostaglandinis
released, the nerve endingsrespond toit through pros-
taglandin E2 (PGE2) receptor by picking up and trans-
mitting the pain and injury messagesto the brain and
causeviscerd writhing stimuli inmice®., Therefore, it
has been suggested that theinhibition of prostaglandin
synthesisisremarkably an efficient antinociceptive
mechanisminvisceral paini*”). Sincethegum extract
produced antinoci ceptive activity and thusindicatesthe
presence of analgesic componentsthat might influence
the prostaglandin pathways. Intheradiant heat tail-flick
test, the plant extract prolonged the stresstolerance
capacity of themice, indicating the possibleinvolve-
ment of ahigher center*8, The oral administration of
(250 mg/kg) gum extract caused maximuminhibition of
45.59 % n rat paw edemamodel induced by formalde-
hyde at the end of four hours(h). Theextract exerted a
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TABLE 3: Mean +S.E. of paw thickness of Ferula assafoetida extr act by formaldehydeinduced r at paw edema (n =5)

M ean + S.E. of paw thickness in mm

Group Dosein

ma/kg 1lh 2h 3h 4h
Control negative 0.30+0.02 0.30+0.01 0.30+0.01 0.30+0.01
Control positive (formadhyde) 0.58+0.03 0.66+0.03 0.74+0.05 0.68+0.04
Ferulaassafoetida 250 0.46+0.03* 0.50+0.03* 0.4240. 01** 0.3740.02**
Dicl ofenac sod um 50 0.40+0.02** 0.45+0.03** 0.40+0.03** 0.36+0.02**

TABLE 4 : Anti-inflammatory activity of Ferula assa-
foetida extract by formaldehydeinduced rat paw edema
(n =5)

% of inhibition

Group Dosein

ma/kg 1h 2h 3h 4h
Control (form) e e e e
Ferula assafoetida 250 20.68 2424 4324 4559
Diclofenac sodium 50 31.00 31.18 4594 47.06

good protective effect on chemical (acetic acidinjec-
tion) and thermd (tail-flick) painful stimuli. Such an &f-
ficacy onthesetwo stimuli ischaracteristic of central
and gesics, such asmorphine, whichinhibitsinflamma:
tory and non-inflammatory pain®®. Therefore, the ex-
tract appearsto hasmorphinelikeeffects, whichwould
explaintheantinociceptive effectson CNSobservedin
thisstudy.

Theextract wasthen tested agai nst other model of
experimenta pain. It wasassayed on thefirst phase of
forma dehydeinduced pain known asneurogenic pain.
Theanti inflammatory activity of thesame extract was
estimated volumetricaly by measuringthemeanincresse
inhind paw volume of formal dehydeinduced oedema
inratswith the help of plethysmometer. Devel opment
of edema in the paw of rat after injection of carra
geenenisindeed a biphasic, of which the initial phase
observed during thefirst hour isattributed to there-
lease of histamine and serotonin where
as the second one of edema 1is due to the release of
prostaglandins, protease, and lysosome!?”,

This leads to a dilation of the a rterioles
and venules and to an increased vascular permeability.
Asa consequence, fluid and plasma proteins are
extravagated, and edema forms/?.

Thegum containssesquiterpenesand flavonoidsthat
have been proved to possess ana gesi c anti-inflamma:
tory activities®. Therefore, it can be suggested that the

pharmacol ogica effectsof thegum extract may bedue
totheir content of the preceding active constituents.

CONCLUSION

We concluded that gum extract of theferulaassa-
foetida had significant and gesic and anti-inflammatory
effectssupporting thetraditiona useof thisplantinthe
treatment of different typesof painsand inflammeation.
However, further studiesare still essential to confirm
theaboveresultsin other experimental modelsto con-
cludewhether the effect observed isactually valid for
and gesicand antiinflammetory effect. Pharmacodynamic
studies should be undertaken to establish the mecha-
nism of action of the plant extract. Phytochemica in-
vestigationisalso proposed in order to isolatethe ac-
tivefraction and finally the pure compound.
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