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Abstract

The aim of the present study was to evaluate anti- inflammatory and antioxidant potential of Myristica fragrans (MF) in
albino rabbits. Rabbits were divided into four groups of six each, depending on the diet received Group I: Normal control
rabbits, Group II: (MF group), Group IlI: (HFD group), Group IV: (HFD with MF group). Blood samples were collected
from the marginal vein of pinna of overnight fasted rabbits at the end of experimental period for estimation of
Malondialdehyde (MDA), Reduced glutathione (GSH) and Vitamin C. Significant anti-inflammatory and anti-lipid
peroxidative effect was observed in animals who received supplementation of Myristica fragrans along with high fat diet
induced oxidative stress. Statistically significant increase in antioxidant parameters (Vit C, GSH) was observed with
Myristica fragrans supplementation. The results suggest the antioxidant and anti inflammatory activity possessed by
nutmeg could be helpful in preventing or slowing the progress of various oxidative stress-related diseases and

inflammatory diseases.
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Abbreviations: MF: Myristica fragrans; NO: Nitric are recognized as valuable, safe and naturally available
Oxide; MDA: Malondialdehyde; ROS: Reactive oxygen source of medicine for treating various ailments [2].

species; IAEC: Institutional Animal Ethical Committee Myristica fragrans (MF) Houtt (Myristicaceace) is a native
of Molluccas, now cultivated in many tropical countries. It

Introduction is commonly known as Jaiphal or nutmeg. Nutmeg is
bitter, astringent, antipyretic,  anti-inflammatory,

Spices are defined as vegetable substances of deodorant, carminative, digestive, aphrodisiac, antiseptic,
indigenous origin which are aromatic or have a hot antihelminthic and toxic substance [3]. Concrete oil of
piquant taste, used to enhance the flavour of foods or nutmeg is used in cases of mild ringworm, chronic
adding stimulating ingredients to the foods [1]. They have rheumatism, paralysis and sprains [4]. Few preliminary
been used in Indian cooking for thousands of years and studies  demonstrated  sedative,  antiulcerogenic,

Myristica Fragrans (MF): Potential Role as an Antioxidant and Anti-Inflammatory Agent ] Nat Ayurvedic Med



mailto:dr_jyotisethi@rediffmail.com

Journal of Natural & Ayurvedic Medicine

antibacterial and antioxidant properties of various parts
of the plant [5,6].

Free radicals have an inherent ability to cause oxidative
damage to biological macromolecules and thus have been
implicated in the aetiology of various diseases such as
cellular and metabolic injury, cancer, atherosclerosis,
inflammation, aging, immunosuppresion, diabetes,
ischemic heart disease and neurodegenerative disorder
such as Alzheimer’s and Parkinson’s diseases [7]. Reactive
oxygen species (ROS) production plays an important role
in the modulation of inflammatory reactions Free radicals
can cause damage by a variety of different mechanisms
which include DNA damage, lipid peroxidation, protein
damage, oxidation of enzymes (e.g. anti-protease) and
stimulation of pro-inflammatory cytokines release and
thus, their neutralization by antioxidants and radical
scavengers can attenuate inflammation [8]:

The deleterious effects of free radicals are kept under
check by a delicate balance between rate of their
production and elimination by antioxidant defence
mechanism and any shift in this delicate balance will lead
to cellular damage. Antioxidants are micronutrients that
have gained importance in recent years due to their
ability to neutralize free radicals or their actions [9]. The
potential of extracts from medicinal plants to scavenge
these free radicals and modulate inflammatory reactions
has been demonstrated [10,11]. Therefore, in present
scenario there is a continuous search for new and natural
antioxidants from dietary plants, because of their safety,
efficacy and cost effectiveness which can be useful against
a variety of oxidative stress related diseases. The aim of
the present study was to evaluate the effects of aqueous
extract from the fruit MF to scavenge these free radicals
and modulate inflammatory reactions.

Materials and Methods

Animals

Albino rabbits of either sex weighing 1.5-2.5 kg were
used as subjects for this study. Animals were procured
from disease free animal house of CCS Haryana
Agriculture University, Hisar (Haryana, India). They had
free access to food and water and were maintained under
12:12 hour light and dark cycles. Institutional Animal
Ethical Committee (IAEC) approved the experimental
protocol (No. Phy/09/413 dated 13.5.09) and care of
animals was taken as per guidelines of CPCSEA,
Department of Animal Welfare, Government of India.
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Experimental Design

Rabbits were divided into four groups of six each,
depending on the diet received.
Group I: (Control group): Received standard chow diet
throughout the experiment for 14 weeks.
Group II: (MF group): Rabbits received MF fruit aqueous
extract (300 mg/kg, PO) daily throughout the experiment
for14 weeks.
Group III: (HFD group): Rabbits received high fat diet
daily throughout the experiment for 14 weeks.
Group IV: (HFD with MF group): Rabbits received high fat
diet for 14 weeks and then MF fruit aqueous extract (300
mg/kg, PO) daily throughout the experiment for 4 weeks
(HFD with MF group).

The composition of two diets was as follows: [12]

Control diet: Wheat flour 22.5%, roasted Bengal gram
powder 60%, skimmed milk powder 5%, casein 4%,
refined oil 4%, salt mixture with starch 4% and vitamins
and choline mixture 0.5%.

HFD: Wheat flour 20.5%, roasted Bengal gram powder
52.6%, skimmed milk powder 5%, casein 4%, refined oil
49, coconut oil 9%, salt mixture with starch 4%, vitamins
and choline mixture 0.5% and cholesterol 0.4%.

Aqueous extract from powdered fruit of MF was
prepared by standard procedure. Oral dose of extract was
selected after a pilot study using three doses i.e. 100, 200
and 300 mg/kg. All the drugs were administered orally
(using an intragastric tube) in a single dose in the
morning.

Sample Collection

Blood samples were collected from the marginal vein of
pinna of overnight fasted rabbits at the end of the
experimental period. Nitric Oxide (NO), Malondialdehyde
(MDA) and antioxidant parameters- GSH (Reduced
glutathione) and Vitamin C were determined at the end of
the study. The serum was separated immediately and
assayed for the following parameters.

e Nitric Oxide (NO): NO levels were estimated using the
Greiss reaction. The Greiss reaction measures nitrite
formed from NO, which has a short half-life of 6-10
seconds. Nitrite is a stable and non-volatile end product
of NO and reacts with Greiss reagent to form a purple-
colored complex whose absorbance is read at 546 nm
[13].

e Malondialdehyde (MDA): The lipid peroxidation
products reacted with thiobarbituric acid (TBA) to give
a red chromogen, which was measured at 535nm,
spectrophotometrically [14].

Copyright© Sethi ] and Dahiya K.



Journal of Natural & Ayurvedic Medicine

e Reduced Glutathione (GSH): Deproteinised serum was
precipitated with metaphosphoric acid and was made
to react with 5, 5’dithiobis-2-nitrobenzoic acid (DTNB)
to produce a yellow chromogen, and absorbance was
measured at 420nm against blank [15].

e Vitamin C: Ascorbic acid in the presence of Cu?+ was
oxidized to dihydroascorbic acid which reacted with
2,4 dinitrophenylhydrazine (DNPH) to form a red
bishydrazone with a maximum absorbance at 520nm,
and thiourea was added to prevent oxidation of DNPH
by any interfering substance [16].

Statistical Analysis

The results were expressed as mean+ SEM and were
analysed using student t test (SPSS-14) and p value < 0.05
was considered significant.

Results

In the present study there was statistically significant
increase in NO levels and MDA levels (represent lipid
peroxidation) in group III as compared to Group I.
Oxidative stress also led to significant depletion of
antioxidant defence mechanism as evidenced by decrease
in levels of GSH and Vit C in group III. As shown in Table 1,
administration of MF (300 mg/kg) aqueous seed extract
significantly = decreased NO and MDA levels
simultaneously increased GSH and Vit C in Group II
rabbits as compared to the control group (P <0.001).
Supplementation of MF along with HFD decreased the NO
levels and MDA levels in group IV (p<0.05) as compared
to group IlI, probably through positive modulation of GSH
and Vitamin C levels.

MDA N mol/ml NO U mol/L GSH U mol/ml Vit C mg/dl

Group-I(C) 3.24+0.76 23.6 + +5.67 0.64 + 0.084 1.013 £ 051
Group-II (MF) 2.53+0.78* 20.9 + 4.82* 0.942 + 0.42* 1.210 £ 0.48*
Group-III(HFD) 6.22 +0.70* 25.6 + 7.12* 0.381 +0.15* 0.68 + 0.40*
Group-IV(HFD+MF) 4.22 £0.72¢* 22.7 £-5.12# 0.491 + 0.26* 0.83 £ 0.50#

*:- p<0.01 as compared to group-I
# :- p< 0.05 as compared to group-III

Table 1: Effect of aqueous Myristica fragrans extract (300 mg/ kg, p.o.) on MDA, NO and antioxidant parameters in

rabbits. Data are given as mean = SEM (n=6 in each group).

Discussion

Inflammation is a normal protective response induced
by tissue injury or infection to combat invaders in the
body (microorganisms and non-self-cells) and to remove
dead or damaged host cells [17]. In the inflammatory
response there is an increase in permeability of
endothelial lining cells and influx of blood leukocytes into
the interstitium, oxidative burst, and release of cytokines.
ROS promote inflammation by stimulating the release of
the cytokines such as interleukine-I, tumor necrosis
factor-a, and interferon-y, which stimulate recruitment of
additional neutrophil and macrophages. It is well known
that NO and PGE2 are main macrophage-derived
inflammatory mediators [18]. Excessive production of NO
could however potentially lead to tissue damage and
activation of pro-inflammatory mediators [19]. Thus the
use of dietary antioxidants can prevent or retard the
oxidation of susceptible cellular substrates and can help
in reducing the severity of inflammatory diseases. The
aim of present study was to evaluate the antioxidant and
anti-inflammatory role of MF. In the present study,
animals of gp I1I (HFD) showed an increase in NO levels as
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well as MDA levels suggesting the role of free radicals in
the pathogenesis of oxidative stress.

Gupta, et al. [20] evaluated the antioxidant effect of
various nutmeg seed extracts (acetone, ethanol, methanol,
butanol and water) and reported that acetone extract
possessed the highest antioxidant activity. Tan, et al. [21]
have reported that Nutmeg is rich in phenolic
constituents, and determined the FRAP (ferric reducing
antioxidant power) and TEAC (trolox equivalnt
antioxidant capacity) of MF. Since It has been reported
that the total phenolic content and anti-oxidant potential
of a product has a significant and positive correlation
[22]. So it was concluded that MF demonstrated good
anti-oxidant capacity which could be attributed to
presence of various phytochemicals, mainly vitamins,
carotenoids, terpenoids, alkaloids, flavonoids, lignans,
simple phenols and phenolic acids Jimoh, et al. [23]
concluded that the total phenolics content and high DPPH
radical scavenging activities of the ethylacetate and
ethanol extracts of Myristica fragrans is due to the
presence of tannins and flavonoid which serve as electron
donor to scavenging of free reactive oxygen species .
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These results are in accordance with the reports of
Gayathri and Anuradha [24].

In the present study, MF supplementation led to
significant reduction in NO levels, thus suggesting an anti-
inflammatory role. These results are in accordance with
study of Dewi, et al. [25] in which M. fragrans seed extract
and quercetin compound from M. fragrans dose-
dependently inhibited NO, TNF-a, IL-6 and IL-1f
production on LPS stimulated-RAW 264.7. Hamalainen, et
al. [26] have reported that quercetin can inhibit NO
production and iNOS protein and mRNA expression. M.
fragrans seed contains several active phytochemicals
including  isoeugenol, methyl-eugenol, eugenol,
dihydroguaiaretic acid, y-terpinene, terpinen-4-ol,
myristic acid, oleanolic acid, palmitic acid, camphene,
lauric acid, myrecne, kaempferol, and also quercetin as
the most common compound found in the M. fragrans
seed [27]. Quercetin, the most commonly occuring
flavonoid is an excellent antioxidant that is also suggested
to possess other beneficial activities [28].

Our study strongly supports the ethno-pharmacological
importance of the nutmeg. The antioxidant and anti
inflammatory activity possessed by nutmeg could be
helpful in preventing or slowing the progress of various
oxidative stress-related diseases and inflammatory
diseases. The potential of extracts from medicinal plants
to scavenge these free radicals and modulate
inflammatory reactions has been demonstrated. Hence
proper isolation of the active principles might help in the
findings of new lead compounds in the fields of anti-
oxidant and anti-inflammatory drug research.
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