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Experimental animal studies on analgesic and anti-nociceptive activity of
Allium sativum (Garlic) powder
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ABSTRACT
Background: Allium sativum has the analgesic and antinociceptive potential to emerge as a safer alternative
drug having no troublesome adverse effects.
Aims: To estimate the analgesic and anti- nociceptive effects of Allium sativum powder (ASP) in animal models;
and to compare the effects between central and peripheral nociceptive models with that of other established
analgesic drugs.
Materials and Methods: Albino rats and mice were used for studying analgesic and anti-nociceptive activity of
Allium sativum powder at doses 75, 150 and 300 mg/kg orally. Various models viz. acetic acid induced writhing
model, Eddy's hot plate for analgesic study and formalin-induced paw licking model were used for antinociceptive study.
Results: In acetic acid induced writhing model, effect of ASP was better than the control. In the hot plate
model, maximum effect was observed at 60 min at a dose of 300 mg/kg, which was higher than the control. In
formalin-induced paw licking model, ASP completely abolished the early phase at 150 and 300 mg/kg and in
the late phase, the effect of ASP (300 mg/kg) was higher than control.
Conclusion: ASP is effective in both non-narcotic and narcotic models of nociception, suggesting its possible
action via peripheral and central mechanism. It also abolishes the early phase in formalin-induced paw licking
model. Hence, ASP can be developed as a potent analgesic and anti-nociceptive agent.
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INTRODUCTION
Pain is an unpleasant sensation that can be either
acute or chronic and that is a consequence of
complex neurochemical processes in the
1
peripheral and central nervous system. Drugs
used to relieve pain are opioid (morphine like) and
nonopioid (aspirin like) analgesic group of drugs.
The introduction of these drugs has revolutionized
the treatment of pain. The amazing efficacy of
opioid and NSAIDS in painful inflammatory
conditions has paved the way for the introduction
and use of newer analgesic agents. However, the
safety factor in respect of both the analgesic drugs
has been rather intriguing and hence a definite
need is visualized for the introduction of safer
analgesic drugs having no troublesome adverse
effects.
Plants still represent a large untapped source of
structurally novel compounds that might serve as
lead for the development of novel drugs.2

1

Furthermore, it is also interesting to note that
several natural products especially indigenous
drugs have also been investigated for
antinociceptive potential. In fact, opium has
originally been described as one of the ingredients
of poppy (Papaver somniferum) capsule.3
Allium sativum (garlic) is one of the plant
substances, used as an indigenous remedy for
certain ailments. Its effect as an
immunomodulatory and anti-inflammatory,
antithrombotic, lipid-lowering, antitumoral and
4
antioxidant properties have been demonstrated.
There are several studies on ethanolic, methanolic
extracts of Allium sativum but studies on the Allium
sativum powder (ASP) are sparse.
Hence, in the light of the aforementioned
development, ASP has been taken up for the
investigative study of its analgesic potential.
Specific objectives of the study were to estimate
the analgesic and anti- nociceptive effects of ASP in
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animal models; and to compare the effects
between central and peripheral nociceptive
models with that of established analgesic drugs
like pentazocine and indomethacin. This study
also emphasizes the importance and feasibility of
the usage of indigenous preparations in clinical
medicine.

MATERIAL AND METHODS
ASP obtained from garlic bulbs has been taken up
for the investigation of analgesic and antinociceptive activity.
Processing of ASP: Garlic bulbs were obtained
from Spicex Chemicals Private Ltd, Mysore. Bulbs
are separated, deskinned, and dried with the help
of an instrument having heating system on one
side and a fan on the other side, maintaining hot
air current at 50°C for 6 hours, then powdered in a
mixer- grinder at 1,850 RPM for 3 min. The fine
powder thus obtained is kept in air tight
containers. The yield of garlic powder from the
garlic bulbs after the processing was found to be
250 gm/kg of garlic bulbs.
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access to food and water. The study protocol was
approved by Institutional Animal Ethics
Committee.
Treatment schedule: The analgesic and antinociceptive activities were examined by using the
Acetic acid induced writhing test, Eddy's hot plate
model and Formalin-induced paw licking model.
Animals were divided into five groups, with each
group consisting of six animals. Group 1 received
vehicle (normal saline); group 2 received
indomethacin / pentazocine (10 mg/kg orally),
groups 3, 4 and 5 received ASP -75,150 and 300
mg/kg orally respectively.
Acetic acid induced writhing in rats

Test dose: A pilot study was conducted with
different doses (50 mg/kg, 75 mg/kg, 150 mg/kg,
200 and 300 mg/kg) to assess the appropriate
dose for the study. The analgesic activity was
observed at few doses and the same was used in
the study.

Adult albino rats were randomized into five groups
of 6 each. The analgesic activity of ASP was
5
assessed using writhing test. Control, standard
and test groups were treated with vehicle,
indomethacin (10 mg/kg) and ASP (75,150 and
300mg/kg) orally respectively, 60 minutes prior to
the test. Acetic acid solutions (10 ml/kg, 0.6% in
normal saline) was injected intraperitoneally and
were observed for the (writhes) contraction of
abdominal muscles for 10 min. Number of writhes
were counted to assess analgesic activity of
various groups, and was expressed as the
percentage inhibition of abdominal constrictions
between control group and ASP treated group
animals.

Phytochemical test

Thermally-induced pain in mice

ASP was subjected to standard phytochemical
screening tests for various constituents.

This is one of the most commonly used methods
6
for evaluating central analgesic activity of a drug.
In this method heat was used as a source of pain.
Mice were being divided into 5 groups of six each.
First group served as a control, second group
served as the standard (Pentazocine 10 mg/kg,
intraperitoneally), while the third, fourth and fifth
groups received 75,150 and 300 mg/kg of ASP
respectively. After 1 hour, animals were
individually placed on a hotplate maintained at a
temperature of 55± 0.50C, and were placed not
more than 15 seconds (cut off time) on the
hotplate, in order to avoid damage to the paws.

Chemicals: Indomethacin 10mg /kg and
pentazocine 10mg/kg, ASP, normal saline and
other chemicals were of analytical grade.
Animals: Adult Albino mice of either sex weighing
between (20-30 g) or Adult Albino rats of either
sex weighing between (120-130 g) were used for
the study. The animals were procured from animal
research laboratory, National Institute of Mental
Health and Neuro Sciences, Bangalore and housed
in the animal house of the institute in 5 groups, at
an ambient temperature of 25±1°C with ad libitum

2
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The time taken to flick the hind paw or lick or jump
from the hot plate was considered as the reaction
time of the particular animal. The reaction time
was recorded at 0, 15, 30, 45, 60, 90, and 120 min.
An analgesic increases the reaction time. Percent
decrease in reaction time was taken as index of
pain perception at each interval.

Table 1: Analgesic activity of ASP in albino mice in
acetic acid induced writhing method
Dose mg/kg No. of Writhing
(p.o)

Drugs

Groups

Control

-

47±1.57

0.00

II

Indomethacin

10

4.73±1.45*

91.38

75

31.18±0.79

33.65

150

20.00±0.53*

57.44

300

13.11±0.82*

72.10

IV

ASP

V

Values are expressed in terms of mean ± SEM, n = 6
in each group, *p< 0.01 statistically highly
significant as compared with control group. ASP
=Allium Sativum Powder.
Thermally-induced pain in mice
In this model, the reaction time in ASP treated
group increased significantly (P<0.01) in
comparison to the control group. The maximum
effect was observed at the highest dose viz. 200
mg/kg at 60 min which showed a reaction time of
16.5 sec, whereas the standard drug pentazocin
(10mg/kg) showed a reaction time of 17.2 sec. The
extract also showed dose and time dependent
activity -Table 2.
Table 2: Analgesic activity of ASP in Eddy's hot
plate model in mice
Groups Drugs
(p.o)

Dose
mg/kg

Statistical analysis:
The statistical analysis of data was done using oneway analysis of variance by using the SPSS software
(version 11.5). P< 0.01 was considered as highly
significant.

RESULTS
Acetic acid induced writhing model in mice
As shown in Table - 1, the ASP produced significant
(P<0.01) reduction in the number of writhing in
mice in dose dependent manner. At 100 and 200
mg/kg, the percent reduction of writhing was
57.44% and 72.10% respectively, as compared to
the control group, whereas the standard drug
indomethacin (10 mg/kg) showed a reduction of
91.38% .

Percent reduction (%)

I

III

Formalin- induced paw licking model in mice
Adult albino mice randomized into five groups of 6
each were not fed for a day. The control group
received 10ml/kg of distilled water orally, standard
group received indomethacin (10 mg/kg orally)
and the test groups received ASP at doses 75, 150
and 300 mg/kg, orally respectively. Formalin
solution (20 ìl of 2.5%) was injected
subcutaneously under the surface of the right hind
paw of each mouse and the responses were
7
observed for half an hour. The duration of time
spent licking the injected paw was recorded and
was indicative of pain. The first phase of the
analgesic activity normally peaked at 5 minutes
representing the neurogenic response and the
second phase representing inflammatory pain
response after 15-30 minutes of formalin injection.
This suggests formalin test has two distinctive
phases possibly reflecting different types of pain.
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Reaction time in seconds

0 min
3.89±0.15

30 min
4.10±0.07

60 min
90 min
4.60±0.17 4.30±0.25

120min
3.59±0.12

I

Control

-

II

Indomethacin

10 12.6±
14.6±0.81* 17.2±0.64* 14.2±0.47* 13.6±0.53*
0.42*
75 6.55±0.25* 9.12±0.65* 11.7±0.45* 12.2±0.85* 12.5±0.35*

ASP

150 8.80±0.12* 11.7±0.65* 13.7±0.55* 14.0±0.47* 13.2±0.34*

III
IV
V

300 10.6±0.52* 13.6±0.67* 16.5±0.33* 13.5±0.38* 12.4±0.54*

Values are expressed in terms of mean ± SEM, n = 6
in each group, *p< 0.01 statistically highly
significant as compared with control group. ASP
=Allium Sativum Powder.
Formalin- induced paw licking model in mice
Administration of ASP at 50 and 100 mg/kg caused
reduction in duration of paw-licking (43.8 and
35.11 sec), as compared to the control group (57.2
sec). Higher doses of ASP at 200 mg/kg showed
complete abolishment of the early phase

IJRRMS | VOL-2 | No.1 | JAN - MAR, 2012

3

Jayanthi MK et al. Experimental animal studies on analgesic and anti-nociceptive activity of Allium sativum(Garlic) powder

indicated by absence of paw licking after the
formalin injection. However, the standard drugindomethacin (10 mg/kg) exhibited a reduction of
paw licking time of 25.4 sec only in the early phase.
In late phase, the administration of ASP decreased
the duration of paw licking dose dependently from
70.37 sec at 50 mg/kg to 48.84 sec at 200 mg/kg in
the late phase. On the other hand, indomethacin
(10 mg/kg) exhibited a reduction of paw licking
time of 33.84 sec in the late phase. The effect of
ASP at 200 mg/kg was comparable to standard
drug-Table 3.
Groups

Drugs

I

Control

II

Indomethacin 10

25.4±1.45*

41.85±0.34*

III

75

43.8±0.79*

70.37±1.12*

150

39.00±0.53*

61.31±1.11*

300

0

49.84±0.45*

IV

ASP

V

Dose mg/kg Early phase
(p.o)
(duration of paw licking in
seconds)
57.2±1.57

Late phase
(duration of paw licking in
seconds)
135.20± 1.10

Values are expressed in terms of mean ± SEM, n = 6
in each group, *p< 0.01 statistically highly
significant as compared with control group. ASP
=Allium Sativum Powder.

DISCUSSION
Analgesics are medications used to relieve pain
without reducing the consciousness of the patient.
They work by reducing the amount of pain felt and
this is generally achieved by interfering with the
way the pain message is transmitted by the nerves.
We carried out the study using different
experimental models to evaluate peripheral and
central analgesic and anti-nociceptive activity of
ASP.
ASP showed analgesic activity both centrally or
peripherally. The plant is supposed have the
phytoconstituents which inhibit cyclooxygenase
enzyme for producing analgesia peripherally or act
on central opioid receptors for producing analgesia
centrally. Standard drug indomethacin act on
cyclooxygenase pathway of prostaglandins
8
synthesis.
Acetic acid induced writhing response in mice is
reliable and affords rapid evaluation of peripheral

4
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type of analgesic action. Pain sensation in this
writhing method is elicited by triggering localized
inflammatory response resulting in release of free
arachidonic acid from tissue phospholipids via
cyclooxygenase (COX), and prostaglandin
9,10
biosynthesis. Acetic acid is believed to act
i n d i re c t l y b y i n d u c i n g t h e re l e a s e o f
prostaglandins and other mediators into the
peritoneum which in turn stimulate nociceptive
neurons sensitive to analgesic anti-inflammatory
drugs. The mechanism of analgesic activity of ASP
could be probably due to the blockade of pain
mediators, which excite pain nerve endings similar
to that of indomethacin and NSAIDs. Thus, the
reduction in the number of writhing suggests that
ASP might exert anti-nociceptive activity by
inhibition of cyclooxygenase in peripheral tissue.
The hot-plate method is one of the most common
tests considered to be selective for the centrally
acting drugs. Thermally-induced pain in mice
measures the complex response to a noninflammatory, acute nociceptive input used for
studying central nociceptive activity.11 Nociceptive
reaction toward thermal stimuli in mice is a wellvalidated model for detection of opiate analgesics
as well as several types of analgesic drugs from
12
spinal origin. An agent that causes a prolongation
of the hot plate latency using thermally-induced
pain in mice must be acting centrally is an
established fact.13 NSAIDs inhibit only peripheral
14,15
pain whereas narcotic analgesics block both.
ASP has shown inhibition of both types of pain.
The analgesic effect of the plants in both models
reveals that they have dual action through central
and peripheral mechanism.11
Normally, the fine afferent C- and A- fibers are
activated by brief, high intensity stimuli, which do
not induce any tissue damage. However, during
inflammation, the afferent fibers can be activated
by lower intensity stimuli and the pain produced
differs in quality and persistence. Formalin
induced pain is caused by peripheral tissue
inflammation. It involves a phase of inflammation
wherein a variety of chemical mediators alter the
16
functions of peripheral afferent fibers.
In the present study, the formalin-induced paw
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licking model comprises of early phase
(immediately after injection) seems to be caused
by C-fiber activation due to the peripheral
stimulus and late phase (starting approximately 20
min after formalin injection) appears to depend
on the combination of an inflammatory reaction.
The formalin resulted in a progressive biphasic
behavioral response such as licking and biting of
the injected paw in all the experimental groups.
The beginning time point of the phase 2 response
in these experimental groups was 15 min after the
formalin injection.
ASP completely abolishes the early phase at the
dose 200 mg/kg, suggesting complete inactivation
of C- fiber in the early phase. ASP decreased the
reaction time in dose dependent manner in the
late phase also, which might suggest that ASP
causes partial inactivation of NMDA and nonNMDA receptors.
Phytochemical screening of ASP: It revealed the
presence of tannins, flavonoids, aromatic acids,
reducing sugars and saponins.17 One of the most
biologically active compounds, allicin (diallyl
thiousulfinate or diallyl disulfide) does not exist in
garlic until it is crushed or cut; injury to the garlic
bulb activates the enzyme allinase, which
metabolizes alliin to allicin which is further
metabolized to vinyldithiines. Ajoene is another
chemical constituent thought to be most
important to health.
Previous studies have shown the antiinflammatory, analgesic and anti-convulsant
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activity of methanolic extracts of Allium sativum.
In contrast to various extracts, the natural powder
form can be easily prepared and can serve as an
efficient household remedy for common
ailments.

CONCLUSION
A number of studies on Allium sativum, or its
major active principles, have shown an
antihyperlipidaemic, antibacterial and anti
rheumatic properties. In the present study, ASP
has shown promising results in experimental
algesia. It can be interpreted that ASP possesses
promising analgesic and anti-nociceptive
properties, possibly exerts its effect through
diverse mechanisms that may involve both central
pain inhibitory mechanism as well as peripheral
pathways through inhibition of prostaglandin
synthesis. ASP may serve as a potential adjuvant
for management of various painful conditions.
The results obtained by this study cannot be
directly extrapolated to humans; further studies
are required to establish the effect on pain
perception in humans.

AUTHOR NOTE
Jayanthi MK, Professor, Contact- 9448978273,
Email: dr_jmgatti@yahoo.com (Corresponding
Author)
Department of Pharmacology, JSS Medical College
(A constituent college of JSS University),
SS Nagar, Mysore- 570015,Karnataka,INDIA.
Jyoti MB, Asst. Professor
Department of Pharmacology, JN
College, Belgaum, Karnataka.

Medical

REFERENCES
1. Richard F, Michelle AC, Luigi XC. Opioids. In: Richard AH, Pamela CC. (edited) Lipinncott's Illustrated
Reviews. Lipinncott Williams and Wilkins Philadelphia, 2009; 4th ed:159.
2. Ahmad F, Khan RA, Rasheed S. Study of analgesic and anti-inflammatory activity from plant extracts
of Lactuca scarliola and Artemsia absinthium. J Int Acad Sci. 1992;5:111-14.
3. Tripathi KD. Opioids Analgesics and Antagonists. In: Essentials of Medical Pharmacology. Jaypee
th
Publishers: New Delhi, 2008 6 ed; 453.
4. Keiss HP, Dirsch VM, Hartung T, Haffner T, Trueman L, Auger J, et al. Garlic (Allium sativum L.)
Modulates Cytokine Expression in Lipopolysaccharide-Activated Human Blood Thereby Inhibiting
NF-êB Activity. J Nutr. 2003 Jul;133(7):2171-5.
IJRRMS | VOL-2 | No.1 | JAN - MAR, 2012

5

Jayanthi MK et al. Experimental animal studies on analgesic and anti-nociceptive activity of Allium sativum(Garlic) powder

IJRRMS 2012;2(1)

5. Collier HO, Dinneen LC, Johnson CA, Schneider C. The abdominal response and its suppression by
analgesic drugs in the mouse. Br J Pharmacol. 1968;32(2):295-310.
6. Hosseinzadeh H, Ramezani M, Salmani G. Antinociceptive, antiinflammatory and acute toxicity
effects of Zataria multiflora Boiss extracts in mice and rats. J Ethanopharmacol. 2000;73(3):379-85.
7. Correa CR, Calixto JB. Evidence of participation of â1 and â 2 Kinin receptors informationinduced
nociceptive response in mouse. Br J Pharmacol. 1993;110(1):193-198.
8. Richard F, Michelle AC, Luigi XC. Nonsteroidal Antiinflammatory Drugs. In: Richard AH, Pamela CC.
(edited) Lipinncott's Illustrated Reviews. Lipinncott Williams and Wilkins Philadelphia, 2009 4th ed
;507.
9. Ahmed F, Selim MST, Das AK, Choudhuri MSK. Anti inflammatory and antinociceptive activities of
Lippia nodiflora Linn. Pharmazie. 2004;59:329-333.
10. Duarte IDG, Nakamura M, Ferreira SH. Participation of the sympathetic system in acetic acid induced
writhing in mice. Brazilian Journal of Medicine and Biological Research. 1988; 21:341-343.
11. Sabina EP, Chandel S, Rasool MK. Evaluation of analgesic, antipyretic and ulcerogenic effect of
Withaferin A. International Journal of Integrative Biology. 2009; 6(2):52-56.
12. Alhaider AA, Lei SZ, Wilcox GL. Spinal 5-HT mediated anti-nociception: Possible release of GABA. J
Neurosci. 1991;11(7):1881-8.
13. Ibironke GF, Ajiboye KI. Studies on the anti-inflammatory and analgesic properties of Chenopodium
ambrosioides leaf extract in rats. International Journal of Pharmacology. 2007;3(1):111-115.
14. Elisabetsky E, Amador TA, Albuquerque RR, Nunes DS, Cavalho ACT. Analgesic activity of psychotria
colorata (Wild ex R and S). muell arg. Alkaloids. Journal of Ethnopharmacology. 1995;48(2):77-83.
15. Pal S, Sen T, Chaudhuri AK. Neuropsychopharmacological profile of the methanolic fraction of
Bryophyllum pinnatum leaf extract. Journal of Pharmacy and Pharmacology. 1999;51:313-318.
16. Tjolsen A, Berge OG, Hunskaar S, Rosland JH, Hole K. The formalin test: an evaluation of the method.
Pain. 1992;51(1):5-17.
17. Pathmanathan MK, Uthayarasa K, Jeyadevan JP. In Vitro antibacterial activity and phytochemical
analysis of some selected medicinal plants. International Journal of Pharmaceutical and Biological
Archives. 2010;1(3):291–299.
18. Thillai Sivakumar N, Venkataraman R. Phytochemical and pharmacological studies on plant waste
materials. Der Pharmacia Sinica. 2010;1(1):1-6.

6

IJRRMS | VOL-2 | No.1 | JAN - MAR, 2012

