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Analgesic Properties of Nigella Sativa and Eucheuma Cottonii
Extracts
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Background: This study investigates the analgesic properties of the aqueous extracts of Nigella sativa and Eucheuma cottonii in mice. The
analgesic properties of both extracts were evaluated in an experimental model of acetic acid-induced writhing test. Materials and Methods: The
mice were divided into four different groups and received the test extracts and the standard drug (aspirin) for 14 days via force-feeding. On
day 15, the mice were injected with 5% acetic acid, and the number of abdominal constriction and elongation of hind limb (writhes) were
counted for 20 min. Results: The numbers of writhes were counted starting after 5 min of the acetic acid injection. The N. sativa extracts
significantly reduced the number of writhes as compared to the control group. Both of the extracts revealed a comparable result as referred to
the aspirin effects in the mice. Conclusions: These findings indicate that N. sativa and E. cottonii may possess protective active constituent

that is effective in reducing the sensation of pain in mice.
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INTRODUCTION

Sensation of pain is vital for survival because it acts as
an indicator to tissue-damaging condition in the body.
Sensation of pain is initiated in peripheral pain receptors
known as nociceptors that are only excited when there is
noxious stimulus.[! Nociceptors are free nerve ending that
innervate every tissue of the body except the brain and it
can be activated by intense thermal, mechanical, or chemical
stimuli. Tissue irritation or injury liberates chemicals such as
prostaglandins (PGs), kinins, and potassium ion that stimulate
nociceptors.?! Analgesic drugs are medication that can reduce
pain and have several mechanisms of action to provide relief.
Drugs such as aspirin and ibuprofen block the formation
of PGs; thus, nociceptors will not be stimulated.” Local
anesthetics such as novocaine block the conduction of nerve
impulse along the axons of first-order pain neurons, giving
short-term pain relief, while morphine and other opiate drugs
act by changing the quality of pain perception in the brain.
Nonsteroidal anti-inflammatory drugs (NSAIDs) are one of the
most prescribed medications and have proved to be useful in
the management of chronic pain disorders, but its prolonged
usage could lead to renal and gastrointestinal side effects.[
The use of NSAIDs among patients with first-time myocardial
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infarction was associated with persistent increased coronary
risks.’! There are also the tendency of increased new acute
myocardial infraction risk with current use of some NSAIDs,
especially parenteral NSAIDs.

Natural products have been considered an alternative
remedy to synthetic chemicals in many clinical conditions.
These research works explore the analgesic properties of
Eucheuma cottonii or red seaweed and Nigella sativa plant.
Marine organisms including seaweeds contain biological
compounds that have medicinal properties such as analgesic
and anti-inflammatory.” The discovery of biological activities
of seaweed metabolites has increased in recent years, and some
of the compounds have been reported to exhibit antibacterial,
cytotoxic, and anticoagulant activities and stimulate cell
migration.l’V E. cottonii is edible species of red seaweed
that is rich in nutrients in the form of protein, soluble fiber,
macrominerals, trace elements, and iodine. E. cottonii also
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has high polyunsaturated fatty acid content and low saturated
fatty acid.’® The antioxidant properties of seaweed compounds
can significantly prevent tissue damage and stimulate wound
healing process.”) N. sativa is a flowering plant with seeds
which is used as spice called black cumin. These potentially
active seeds are small, black and possess aromatic odor and
taste. It has been previously reported that N. sativa showed
anti-inflammatory and antibacterial activities!'” and antiulcer
property") and possess protective effect against liver injury
caused by restrictive blood supply. In addition, N. sativa is
also effective in eradicating Helicobacter pylori infection in
nonulcer dyspeptic patients and the seed of N. sativa was found
to contain many active compounds such as thymoquinone,
thymohydroquinone, dithymoquinone, thymol, carvacrol,
nigellicine, and alpha-hederin.l' The needs for new efficacious
analgesic medication with fewer side effects from natural
sources have gained a lot of interests in recent years. This
study investigates the effectiveness of E. cottonii and N. sativa
extracts to reduce pain in an experimental animal model.

MateriALs AND METHODS

Eucheuma cottonii plant extraction

E. cottonii extracts were prepared using modified method
as described previously.[! 150 g of dried E. cottonii or red
seaweed was washed with distilled water to remove salt and
foreign substances. The seaweeds were left to dry in a clean
environment at room temperature for 7 days. After 7 days, the
seaweeds were grounded until it became a powder-like form.
The seaweed powders were weighed and soaked in distilled
water at a ratio of 1:20 dilution for 48 h. After that period, the
seaweed solution was placed in a water bath at 50°C for 6 h.
The solution was then filtered with clean cloth and filter papers,
and the extracts obtained were stored at 4°C.

Nigella sativa seeds extraction

N. sativa seeds were cleaned with distilled water to remove
any foreign substances. The seeds were properly dried and
grounded to powder form. The N. sativa powder was then
soaked with distilled water at 1:10 ratio. After soaking the
powder in distilled water for 48 h, the solution was placed
in a water bath at 50°C for 6 h before it was filtered with
clean cloth and filter papers. The solution was put in a rotary
evaporator (BUCHI rotavapor R-216) at 37°C (60 rpm) to
remove excessive solvents during the extraction process. This
yielded a blackish-brown concentrated V. sativa seed extracts.
The extracts were protected from lights and stored at 4°C.

Experimental animal model

Forty male BALB/c mice of 9 weeks old were kept in the animal
house according to the Animal Ethic rules and regulation at
Universiti Kuala Lumpur, Institute of Medical Science
Technology (FYP/AEC/MESTECH-UNIKL/2016/16). The
animals were housed in a clean environment and were fed
with normal diet and water ad libitum. The mice were divided
into 4 groups, and each cage was labeled according to the
designated group.

Preparation of test substance and reagents

5% acetic acid was prepared from 99.8% glacial acetic
acid (HmbG) to induce pain in the mice. Aspirin (Bayer)
containing 0.5 g acetylsalicylic acid per tablet was diluted and
used as the positive control drug.

Acetic acid-induced writhing test

The mice were divided into four different groups. Mice in the
positive control group were given 25 mg/kg of diluted aspirin
through intraperitoneal injection. Moreover, both groups
of mice treated with either N. sativa or E. cottonii received
0.5 ml of the extracts, respectively. The mice in the negative
control group were not given any treatment. Aspirin and the
extracts were administered to the mice daily for 14 days via
force-feeding. On the 15" day, acetic acid-induced writhing
test was conducted on each group. The mice were injected
with 5% acetic acid (0.1 ml) intraperitoneally, and the number
of writhes exhibited was recorded for 20 min. This acetic
acid-induced writhing test was a modification of the method
described previously.

Statistical analysis

The results on the number of writhes recorded were presented
as mean + standard error mean (SEM). The data were analyzed
using one-way ANOVA and Student’s #-test for significant
differences among the different groups. P < 0.05 was
considered statistically significant difference.

ResuLts

The number of writhes displayed by each mouse was counted
accordingly for 20 min. Mice treated with N. sativa extract
demonstrated a low count (21.33 + 3.04) of abdominal
constrictions and hindlimb elongation during the period. This
result is comparable to the number of writhes (20.57 + 3.25)
recorded by the mice treated with aspirin. The average count
of writhes in mice treated with E. cottonii extract also showed
a potentially good result (24.29 + 2.65) as compared to the
positive control group.

Figure 1 shows the average counts of writhes exhibited by
mice in each group. The number of writhes was carefully
recorded within the designated time period. The average
counts of writhes in the negative control group were the
highest (35.17 + 5.86) among all tests group, whereas mice
treated with aspirin (positive control group) have the lowest
count of writhes. However, the treatment of N. sativa for
14 days has significantly reduced the writhing counts in the
mice as compared to the positive control group.

Discussion

In this study, acetic acid was administered to assess the
prophylactic analgesic properties of E. cottonii and N. sativa
extracts in an animal model. The extracts were given as a
supplementary food in addition to the mice normal diet. Pain
induced by acetic acid occurs due to the liberation of endogenous
substances such as serotonin, histamine, PGs, bradykinins,
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Figure 1: The average counts of writhes recorded in acetic acid-induced
mice

substance P, and other pain mediators that stimulate the nerve
endings.'" This method of pain induction will increase the
levels of PGE, and PGF,_ in the peritoneal fluids together with
lipoxygenase products. Arachidonic acid was released from the
tissue phospholipids via cyclooxygenase (COX) and produced
PG. PG and lipoxygenase caused the capillaries permeability to
increase and lead to inflammation and pain. Any substance or
compound that can reduce the number of writhes in an animal
model will possibly exhibit the analgesic effect by inhibiting
PG synthesis.[']

Dichotomaria obtusata is another type of marine red seaweed
from the same species with E. cotfonii. It was found that
the aqueous extract of D. obtusata can inhibit ear edema
in mice and significantly reduce abdominal writhes in
the animal.l¥y The study reported that the aqueous extract
contains compounds such as terpenes, peptides, and sulfated
polysaccharides that were known to produce analgesic effect
by inhibiting the release of endogenous mediators in response
to acetic acid injection. Most red seaweeds were reported
to contain polysaccharides that possess biological activity
of potential medicinal value. Sulfated polysaccharides are
found abundant in the extracellular matrix and involved in
ionic, mechanical, and osmotic functions in marine algae.['*17]
They are found to modulate various biomedical activities
such as anticoagulant, antinociceptive, antioxidant, and
anti-inflammatory.

A clinical evaluation on volatile oil of N. sativa found that
there was a significant inhibition of inflammation and pain
when rats were treated with aqueous extract of the N. sativa
seeds.!"™ Analgesic effects shown by N. sativa may be due to
the inhibition of lipoxygenase or COX by the active compounds
present in the extract. Thymoquinone is one of the main
biological compounds in N. sativa extracts and was reported
to inhibit the production of thromboxane A, and leukotriene
B,.I"") The presence of thymoquinone is believed to reduce
the pain sensation in the mice when acetic acid was injected
by interfering with the PG synthesis. It was described that
thymoquinone and its structural analogs, para-benzoquinones,
can reduce pain in mice.?”

CoNCLUSIONS

The findings indicate that E. cotfonii and N. sativa extracts
can reduce pain in the animals when compared to the positive
control group. The analgesic effect of the extracts could be
contributed by the presence of several active compounds such
as thymoquinone in N. sativa and sulfated polysaccharides,
terpenes, and peptides in E. cottonii. Based on previous reports,
the active compounds from both extracts have a very broad
biological activity. The outcomes from this study suggest that
the effectiveness of the extracts might be due to the inhibition
of pain mediators by the active compounds. Therefore, it can
be implicated that E. cottonii and N. sativa seed extracts have
the capabilities to reduce pain and may have an analogous
mechanism of action as acetylsalicylic acid.

Acknowledgments
The authors gratefully acknowledge the Universiti Kuala
Lumpur and the Final Year Project research course for
providing financial support. The authors would also like to
thank Ms. Amira Zakaria for her dedication toward completing
this research project.

Financial support and sponsorship
This study was supported by the Universiti Kuala Lumpur
Final Year Project research programme.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Dubin AE, Patapoutian A. Nociceptors: The sensors of the pain pathway.
J Clin Invest 2010;120:3760-72.

2. Tortora GJ, Derrickson B. Principles of Anatomy and Physiology.
Hoboken: John Wiley & Sons; 2014.

3. Wecker L, Crespo LM, Brody TM, Dunaway G, Faingold C, Watts S.
Brody’s Human Pharmacology: Molecular to Clinical. Philadelphia, PA:
Mosby/Elsevier; 2010.

4. Ruoff G, Lema M. Strategies in pain management: New and potential
indications for COX-2 specific inhibitors. J Pain Symptom Manage
2003;25:S21-31.

5. Shau WY, Chen HC, Chen ST, Chou HW, Chang CH, Kuo CW, et al. Risk
of new acute myocardial infarction hospitalization associated with use
of oral and parenteral non-steroidal anti-inflammation drugs (NSAIDs):
A case-crossover study of Taiwan’s National Health Insurance claims
database and review of current evidence. BMC Cardiovasc Disord
2012;12:4.

6. Vazquez Al, Sanchez CM, Delgado NG, Alfonso AM, Ortega YS,
Sanchez HC. Anti-inflammatory and analgesic activities of red seaweed
Dichotomaria obtusata. Braz J Pharm Sci 2011;47:111-8.

7. Hong DD, Hoang MH, Hoang TL. Studies on the analgesic and
anti-inflammatory  activities of  Sargassum  swartzii  (Turner)
C. Agardh (Phaeophyta) and Ulva reticulata Forsskal (Chlorophyta) in
experiment animal models. Afr J Biotechnol 2011;10:2308-13.

8. Matanjun P, Mohamed S, Mustapha NM, Muhammad K. Nutrient
content of tropical edible seaweeds, Eucheuma cottonii, Caulerpa
lentillifera and Sargassum polycystum. J Appl Phycol 2009;21:75-80.

9. Fard SG, Tan RT, Mohammed AA, Meng GY, Muhamad SK,
AL-Jashamy KA et al. Wound healing properties of Eucheuma cottonii
extracts in Sprague-Dawley rats. ] Med Plants Res 2011;5:6373-80.

10. Tiruppur Venkatachallam SK, Pattekhan H, Divakar S, Kadimi US.
Chemical composition of Nigella sativa L. seed extracts obtained by
supercritical carbon dioxide. J Food Sci Technol 2010;47:598-605.

11. AlMoflehIA, Alhaider AA, MossaJS, Al-Sohaibani MO, Al-Yahya MA,

.Journal of Natural Science, Biology and Medicine | Volume 9 | Issue 1 | January-June 2018 25




12.

13.

15.

Zakaria, et al.: Analgesic properties of Nigella sativa and Eucheuma cottonii

Rafatullah S, et al. Gastroprotective effect of an aqueous suspension of
black cumin Nigella sativa on necrotizing agents-induced gastric injury
in experimental animals. Saudi J Gastroenterol 2008;14:128-34.

Salem EM, Yar T, Bamosa AO, Al-Quorain A, Yasawy MI,
Alsulaiman RM, et al. Comparative study of Nigella sativa and triple
therapy in eradication of Helicobacter pylori in patients with non-ulcer
dyspepsia. Saudi J Gastroenterol 2010;16:207-14.

Ramadhan UH, Mohammedali MA, Abood HS. Study the analgesic
activity of Nigella sativa L. volatile oil against pain in mice. J Curr
Pharm Res 2011;5:36-8.

. Salawu OA, Chindo BA, TijaniAY, Adzu B. Analgesic, anti-inflammatory,

antipyretic and anti-plasmodial effects of the methanolic extract of
Crossopteryx febrifuga. ] Med Plants Res 2013;2:213-8.

Das B, Ferdous T, Mahmood QA, Hannan JM, Bhattacharjee R,
Das BK. Antinociceptive and anti-inflammatory activity of the bark
extract of Plumeria rubra on laboratory animals.European J Med Plants
2013;3:114-26.

16.

20.

Rodrigues JA, Vanderlei ES, Silva LM, Araujo IW, Queiroz IN,
Paula GA, et al. Antinociceptive and anti-inflammatory activities of
a sulfated polysaccharide isolated from the green seaweed Caulerpa
cupressoides. Pharmacol Rep 2012;64:282-92.

. Rochade Souza MC, Marques CT, Guerra Dore CM, Ferreirada Silva FR,

Oliveira Rocha HA, Leite EL, et al. Antioxidant activities of sulfated
polysaccharides from brown and red seaweeds. J Appl Phycol
2007;19:153-60.

. El-Tahir KE, Bakeet DM. The black seed Nigella sativa Linnacus — A

mine for multi cures: A plea for urgent clinical evaluation of its volatile
oil. J Taibah Univ Med Sci 2006;1:1-19.

. Bashir MU, Qureshi HJ. Analgesic effect of Nigella sativa seeds extract

on experimentally induced pain in albino mice. J Coll Physicians Surg
Pak 2010;20:464-7.

de Sousa DP, Nobrega FF, Santos CC, Benedito RB, Vieira YW,
Uliana MP, et al. Antinociceptive activity of thymoquinone and its
structural analogues: A structure-activity relationship study. Trop J
Pharm Res 2012;11:605-10.

Journal of Natural Science, Biology and Medicine | Volume 9 | Issue 1 | January-June 2018 -




