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ABSTRACT

carried out to evaluate its analgesic activity.

Background: Recently, some studies have shown that minocycline may have pleiotropic biologic activities besides its
antimicrobial activity. Minocycline is also an inhibitor of microglial cell activation, an effect that may contribute to its
antinociceptive activity, as these cells release several mediators, including cytokines and eicosanoids, which enhance
synaptic transmission in the central nervous system. Objectives: The objective of this study is to evaluate antinociceptive
activity of minocycline by tail-flick response and acetic acid-induced writhing methods. Materials and Methods: Wistar
rats of either sex weighing 180-250 g and Swiss mice weighing 25-30 g were used. Analgesic activity of minocycline
(100 mg/kg i.p.) was evaluated and compared with tramadol (10 mg/kg i.p.) and aspirin (100 mg/kg i.p.) using acetic acid-
induced writhing method and tail-flick response method of analgesia. Results: In acetic acid-induced writhing model of
analgesia, the action of minocycline (100 mg/kg i.p.) was significantly more than the control group, but it was less when
compared to aspirin. Furthermore, in tail-flick model of analgesia, it showed significant analgesic activity but was less than
that of aspirin and tramadol. Conclusion: Minocycline possesses analgesic activity. However, further studies need to be
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INTRODUCTION

The International Association for the Study of Pain has
defined pain as “an unpleasant sensory and emotional
experience associated with actual or potential tissue damage,
or described in terms of such damage.” It is not only a
physical sensation but also an emotional experience and
varies from person to person and in the same person from
time to time.

Nociception is the neuronal processing of pain stimuli
involving detection and transmission of noxious information
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from the peripheral to the central nervous system (CNS). It
is a consequence of noxious stimuli causing the release of
chemical mediators which activate nociceptors, defined as
receptors that are capable of distinguishing between noxious
and non-noxious stimuli in the tissue.™

The principal aim of effective pain control is to ameliorate
nociception, to increase the pain threshold, and to maintain
the quality of life.”

The tetracycline family of compounds is widely used as broad-
spectrum antibiotics having antimicrobial activity against
various bacteria, Mycoplasma, Rickettsia, and parasites.¥)

Minocycline is a second-generation semi-synthetic broad-
spectrum bacteriostatic tetracycline antibiotic.

Ala’a Ahmed 2005 et al shows that co-administration
of Minocycline to Indomethacin in hot plate method of
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analgesia and in monoarthritis model of inflammation,
potentiates analgesic and anti-inflammatory effect of
Indomethacin.

Recently, some experimental studies have provided support
to the potential benefit of tetracyclines in the treatment of
inflammatory pain conditions such as rheumatoid arthritis,
periodontitis, and neurodegenerative disease.[®

Minocycline is also an inhibitor of microglial cell activation,
an effect that may contribute to its antinociceptive activity,
as these cells release several mediators, including cytokines
and eicosanoids, which enhance synaptic transmission in the
CNS.’8

Drugs commonly used for suppression of pain are
NSAIDs, and opioids provide only symptomatic relief.
Long-term use of these drugs is associated with serious
adverse effects. Hence, the search for a new, safe analgesic
drug continues.

In case of inflammation caused by infection, it needs
treatment not only with antimicrobial/antiparasitic drugs but
also with analgesic agents. If the newer tetracycline possesses
antinociceptive activity, they would be an useful addition
to the existing analgesic drugs. Very few studies have been
carried out till date to evaluate the antinociceptive activity of
minocycline.

MATERIALS AND METHODS

Wistar rats of either sex weighing 180-250 g and Swiss
Albino mice of either sex weighing 25-30 g were used. The
study was conducted after approval from the Institutional
Animal Ethics Committee.

The rats and mice were grouped in separate cages with six
animals in each cage. They were maintained in a colony
room at an ambient temperature of 23 + 1°C with the help
of air coolers and enough humidity on a 12 h light-dark
cycle. They had free access to food and water. Care was
taken to avoid coprophagy among animals by the use of
net.

Chemicals

Aspirin, carboxymethyl cellulose (CMC), and minocycline
pure powder form were obtained as gift samples from Medley
and Cipla Pharmaceuticals, Mumbai.

Tramadol was obtained from Yarrow Chem Products and
Unijules Life Sciences Ltd., respectively. Aspirin was
suspended in normal saline using CMC.

Methods
Evaluation of antinociceptive (analgesic) activity

Acetic acid-induced writhing in mice!”’]

Animals were divided into following 3 groups: (1) Control
group: Normal saline dose: 0.2ml (i.p.), (2) standard
group: Aspirin dose: 100 mg/kg (i.p.), and (3) test group:
Minocycline dose: 100 mg/kg (i.p.).

After 30 min of drug administration, 0.1 ml of 1% acetic acid
solution was given to mice intraperitoneally (i.p.). The mice
were placed individually into glass beakers and 5 min were
allowed to elapse. The mice were then observed for 10 min,
and a number of writhes were recorded for each animal. For
scoring purposes, a writhe is indicated by stretching of the
abdomen with simultaneous stretching of at least one hind
limb.

The following formula was used to calculate percentage
inhibition:

% Inhibition = (No. of writhes in control group - No. of
writhes in test group x 100)/No. of writhes in control group

Tail-Flick Method in Rats""

Antinociceptive activity was assessed by tail-flick response
method on analgesiometer, originally described by D’ Amour
and Smith in 1941. Animals were divided into following
4 groups: 1. Control group: Normal Saline Dose: 2ml/kg
(i.p.) 2. Standard Group: Tramadol Dose: 10mg/kg (i.p.),
3. Standard Group: Aspirin Dose 100 mg/kg (i.p.) 4. Test
Group: Minocycline Dose: 100mg/kg (i.p.).

Tail-flick latency was measured by the method originally
described by D’Armour and Smith in 1941, using
analgesiometer. This test was performed before and at the
end of 30, 60, 90, and 120 min after drug administration.

Percentage analgesia was calculated using the formula:

TL-BL.
M.L.-B.L.
Where M.P.E = Maximum possible effect.
M.L = Maximum latency or cut-off time.

T.L = Test latency or latency at the end of particular period of
time, B.L = Basal latency or control latency.

% Analgesia = M.P.E = 100

Statistical Analysis

Data were analyzed using Graph Pad Prism Software Version
5.01. Comparison between different groups was performed
by one-way ANOVA followed by Bonferroni post-test for
comparison between multiple groups. The P < 0.05 was
considered statistically significant.
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RESULTS

Table 1 presents a total number of writhes in 10 min in acetic
acid-induced writhing method in mice. As compared to control
group, a number of writhes were inhibited significantly by
both aspirin and minocycline groups.

However, minocycline compared to standard analgesic
aspirin produced lesser reduction of writhes. This difference
in inhibition of number of writhes is statistically significant
when minocycline compared to aspirin.

The percentage analgesia was maximum in aspirin
group 73.17 %, whereas it was in 59.36% minocycline group.

Table 2 summarizes that basal latency (basal mean reaction
time) was comparable in all four groups in tail-flick model of
analgesia in rats.

Minocycline at 30, 60, 90, and 120 min produced a statistically
significant increase in latency as compared to control group.

Minocycline when compared to aspirin produced significantly
less rise in latency at 30 and 60 min.

Minocycline compared to tramadol produced a lesser rise in
latency at 30, 60, 90, and 120 min.

Tramadol produced an increase in latency as compared
aspirin at all time intervals which was statistically significant
at 90 and 120 min.

DISCUSSION

In acetic acid-induced writhing model of analgesia, the
action of minocycline was significantly more than the control
group, but it was less when compared to aspirin. Percentage

analgesia of minocycline was 59.36% lower than that of
aspirin, i.e., 73.17%. As the acetic acid-induced writhing
method mainly evaluates peripherally acting analgesics,
hence these two drugs appear to have a significant peripheral
analgesic action.

Cho et al.l"l observed that minocycline effectively inhibits
acetic acid-induced acute abdominal nociception by inhibitory
action on the excitation of spinal neurons. Another action is
by attenuating acetic acid-induced acute visceral pain by
inhibition of phosphorylation, mediated by extracellular
signal-regulated kinases (ERK) in spinal cord of mice.

The tail-flick method of analgesia is very effective in
estimating the efficacy and potency of centrally acting
analgesic drugs. In our study, the results showed that
minocycline has analgesic activity which was statistically
significant compared to control group.

This shows that the pain threshold increased significantly
during the period of observation in each of the three drug-
treated groups with the maximum effect observed in tramadol
group at all observation times.

Abu-Ghefreh and Masocha® study has shown that
minocycline increases the analgesic effect of indomethacin
in hot plate method of analgesia than indomethacin alone.

Popiolek-Barczyk et al.l'?! study showed that minocycline
reduces neuropathic pain development and enhances the
effect of nociceptin/orphanin.

In our study, we did not investigate the underlying mechanism
by which minocycline inhibits nociception but work of
other authors suggests that minocycline inhibits neuronal
phosphorylation, mediated by ERK expression in the spinal
cord, which has a substantial role in nociception.!!]

Table 1: Effect of different drugs in acetic acid-induced writhing models in mice

Groups (n=06 animals)

Number of writhes (in 10 min)

Percentage analgesia (%)

Control (normal saline 2 ml/kg i.p.)

Aspirin (100 mg/kg i.p.)

20.50+0.7638 -
5.500+0.5627*"

73.17

8.333+0.6667* 59.36

Values are mean+SEM (standard error of mean), n=06 in each group. *P<0.001 as compared to control. “P<0.01 as compared to minocycline.

Minocycline (100 mg/kg i.p.)

Table 2: Effects of different drugs on nociception in tail-flick model of analgesia in rats

Groups (n=06) Basal At 30 min (ins) At 60 min (in s) At 90 min (in s) At 120 min (in s)
latency (in s)
Control (normal saline 2 ml/kg i.p.) 3.767+0.1202 3.833+0.04216 3.983+0.04773 4.067+0.04944 3.950+0.09574

7.933£0.1764*@@
3.633+0.06667 7.500+0.1528*@@ 8.167+0.1202*@@ 8.700+0.07303 *@@# 7.917+0.1973*@@#
3.750+0.07638 6.100+0.3044* 6.833+0.2333* 6.800+0.2309* 6.600+0.1461%*

Values are mean+SEM (standard error of mean), n=06 in each group. *P<0.001 as compared to control, *P<0.01 as compared to aspirin.

#pP<0.001 as compared to aspirin, ®P<0.05 as compared to minocycline, ®@P<0.001 as compared to minocycline
2018 | Vol 7 | Issue 4

Aspirin (100 mg/kg i.p.) 3.883+0.04014 7.017£0.1167*@ 7.11740.1222% 6.933+0.2108*

Tramadol (10 mg/kg i.p.)
Minocycline (100 mg/kg)
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Furthermore, other authors suggest antinociceptive
mechanism of tetracyclines may be by inhibiting the
production of nitrous oxide, prostaglandin E2, interleukin
(IL)-1pB, IL-6, and tumor necrosis factor-a by different cell
types in vitro.'*13]

CONCLUSION

Minocycline in the dose 100 mg/kg possesses analgesic
activity. However, further studies need to be carried out to
evaluate its analgesic activity.
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