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Abstract

Curcumin, one of active ingredients of Curcuma spp. Roxb (Zingiberaceae) is
referred to main medicinal part in this spice. In the present study, the analgesic,
antipyretic and anti-inflammatory actions of Curcumin were investigated in male
rats. Ninety Albino male rats (110-125g) were used in this study (six animals were
used in each test for Curcumin, aspirin and Pethedine). The effects of curcumin on
nociceptive response using writhing, tail flicking and formalin tests in rats were
evaluated. The antipyretic activity in yeast-induced fever and anti-inflammatory
activity in carrageenin-induced edema in rats were examined. Administration of
curcumin significantly P<0.05 decreased the number of writhing and stretching
induced by acetic acid, and suppressed the licking activity of the late phase in
formalin test in rats. Curcumin had significant decrease P<0.05 effects on yeast-
induced fever and carrageenin-induced edema in rats. Furthermore, the EDs, from
Log dose response curve exhibited sequence order potency in formalin test, writhing
reflex and tail flick as aspirin > curcumin. Curcumin showed synergistic effect
centrally acting pethidine and peripheral analgesic aspirin. From these results it can
be concluded that curcumin possesses analgesic effect via a different mechanism
from that of aspirin and pethidine.
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Introduction

Curcumin is one of the pungent active
ingredients of turmeric [1,2,3]. It is commonly
used as a beverage given to women in
confinement to accelerate the lochia and
decrease pain and inflammation of uterus [1,2].
It is considered to be depurative and used both
internally and externally for treating exanthema
as well as a poultice for virtually every curry
dish made in the world. Besides being a culinary
delight, several clinical trials have found
curcumin to be a notable anti-inflammatory and
analgesic compound [4,5] Moreover, in vitro
studies have explored that curcumin, act as a
chemopreventive agent, inhibits the expression
and activity of COX-2 in several different
gastrointestinal cell lines: colon, esophagus and
small intestine [6,7] However, treatment of the
cell with curcumin suppressed dose-dependent
mediated induction of COX-2 protein, genetic
COX-2 expression (as measured by mRNA),
and the synthesis of prostaglandin E,. Most
impressive, however, was the discovery that
curcumin directly inhibited the enzymatic
activity of COX-2 [1,8] Although the Zhang
study did not examine the action of curcumin on
cells mediating chronic joint inflammation, it
did offer a provocative suggestion that curcumin
may modulate chronic inflammatory GI events
such as Crohn's disease and ulcerative colitis.
After exposing such cells to curcumin, the
researchers found the compound not only
inhibited cell growth but also reduced the
expression of COX-2 mRNA in a time- and
dose-dependent manner [9,10] Therefore,
curcumin would appear to be a safe, natural
COX-2 inhibitor in humans [11], giving its
safety profiles and demonstrated anti-
inflammatory activity. Therefore, the present
study was undertaken to demonstrate the
antinociceptive, antipyretic and anti-
inflammatory activities of the curcumin in rats.

Materials and Methods

Ninety Albino male rats (110-125gm) were
obtained from the animal house of Al-Nahrain
University, College of Science. They were kept
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in the animal house at 25 + 2 C° and light and
dark cycles of 10 and 14 hr. for 1 week before
and during the experiments. The animals were
provided with standard rodent pellet diet and
water ad libitum.

Test agents and treatment considerations

Five different doses were wused for
performance of relative log dose response of
curcumin (Riedel-de Haen Seelze-Hannover)
(10, 20, 30, 40 and 50 mg/kg B.W) (Orally), a
reference peripherally acting analgesic drug
“aspirin” (Aspin, SDI Iraq) (50, 100, 200, 250
and 300 mg/kg B.W.) orally and centrally acting
analgesic “Pethidine” (T&D Pharma GmbH,
Germany) (15, 20, 25, 30, 35 mg/kg B.W.), and
cosolvent vehicle was orally administered
certain time of each test. Curcumin and Aspirin
suspensions were prepared with the use of
distilled water. Six animals were used for each
dose of the above mentioned test agents in each
segment of the present work. A two-week
withdrawal period was left after each
experiment to allow clearance of the used drug
and reuse of the same animals. Pretreatment
values were obtained prior to each respective
test.

Curcumin synergistic maneuver

The EDsgs were calculated from regression of
log dose response curve of curcumin and each
drug; the pivot tables were drawn to determine
type and degree of synergism.

A. Antinociceptive Activity

1. Writhing test

Writhing behavior was tested after each dose
level of each of the used test agents in rats to
which 0.6% acetic acid solution (10 ml/kg body
weight) was injected intraperitoneally. The
number of writhings and stretchings were
calculated over a 20 min. period [4].

2. Tail flick latent period
The technique described previously [12,13]
was adopted, using a techno analgesiometer
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(DEP, Co. China). The rat was placed in a rat
holder with its tail coming out through a slot in
the lid. The tail was kept on the bridge (jacket)
of the analgesiometer with an electrically heated
nichrome wire underneath. The tail received
radiant heat from the wire, heated by passing
current by 6 mA. The time taken for the
withdrawal of the tail after switching on the
current was considered as a latent period (in
seconds) of “tail flicking response and was
considered as the index of nociception. The cut
off time for determination of latent period was
taken at 30 seconds to avoid injury to the skin
[14]

3. Formalin test

Thirty minutes after administration of each of
curcumin dose orally, aspirin orally and 15 min.
after subcutaneous administration of Pethidine,
20 wl of 2.5% formalin (BDH. England) in
saline were injected subcutaneously in a hind
paw of the rats. The time spent before licking
the injected paw was recorded and the data were
expressed as total licking time in the early phase
(0-5 min.) and the late phase (15-30 min.) after
formalin injection [15,16].

B. Antipyretic activity

Antipyretic activity of test agent was
measured by slightly modifying the method
described previously [17,18], Male rats were
fasted overnight with water ad [ibitum before
experiments. Pyrexia was induced by
subcutaneously injecting 20% (w/v) brewer's
yeast suspension (10 ml/kg) into the animals'
dorsum region. Seventeen hours after the
injection, the rectal temperature of each rat was
measured using a digital thermometer (Sato
Keiryoki. Co., Ltd.,, Japan). Only rats that
showing an increase in temperature of at least
0.7°C were used for the experiments. Test agent
or used for this purpose were curcumin and
Aspirin. The temperature was measured at 1 and
4 hr. after drug administration.

C. Anti-inflammatory activity
Carrageenin-induced paw Edema

According to the method described by
Woofle and MacDonald [19], the initial right
hind paw volume of each rat was measured
using a micrometer (Ugo Basile) and then 0.1 ml
of 1% (w/v) carrageenin was subcutaneously
injected into the subplantar region of the right
hind paw. The volume of the paw was measured
immediately prior to, and after 1 and 4 hr. post
carrageenin injection, and the edema volume

YAA

Iraqi Journal of Science. Vol 53.No 4.2012.Pp786-793

was determined. The data were expressed as
paw volume, compared with the initial hind paw
volume of each rat. Test agents (curcumin and
Aspirin) were orally administered 30 min.
before carrageenin injection.

Synergism and antagonism between agents:

The type of interaction between agents could
be calculated according to [20], by the following
formula:
da/Da + db/Db <1 synergy effect
da/Da + db/Db =1 Zero interaction
da/Da + db/Db >1 antagonist effect
Where da and db were the doses of drugs A and
B used in combination and Da and Db were their
single doses which were effective with the
combination (da + db) at any specified level of
effect.

In case of presence of synergistic effect
between agents the degree of synergism was
determined according to Woofle and
MacDonald [19], by using the following
equation: EA+B = EA + EB — (EA x EB) when
E can be expressed as a fraction of the
maximum effect (1.0) using this equation and
the data for experimentally obtained analgesic
effect for drugs A and B, the theoretical curves
for analgesic could be determined by using
spreadsheet, while the experimental curve
exported the combination of drugs had a positive

synergy.

Statistical Analysis

Data are expressed as mean+SEM and were
analyzed statistically by two way ANOVA
procedures, followed by LSD test. A difference
was considered significant at p<0.05.

Results
Effects of curcumuin
responses ""Writhing test"
Administration of curcumin (10, 20, 30, 40
and 50 mg/kg B.W.) dose dependently reduced
the number of writhing induced by an
intraperitoneal injection of 0.6% acetic acid
(Table-1A). Aspirin dose (50, 100, 200, 250 and
300 mg/kg), standard analgesic drug, also
reduced the number of writhing in rats (Table-
1B). Pethidine (15, 20, 25, 30 and 35 mg/kg
B.W.) (A centrally acting analgesic) however,
significantly and dose dependently reduced the
number of writhing even after low doses (Table-
1C). In respect to analgesia, curcumin showed
an obvious synergistic effect both with Aspirin
and Pethidine (Table-1D). The degree of

on nociceptive
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synergism with pethidine was about 2/3 of that
show after combination of aspirin and pethidine
(Table-1E).

Tail flick test

The mean latency of nociceptive responses to
thermal stimuli is shown in (Table-2).
Curcumin (A), Aspirin (B) and Pethidine (C)
significantly exerted protective effects from
heat-induced pain in Rats. In spite of being
centrally acting analgesic drug, Pethidine
showed markedly highly significant synergism
in the pain latency period with curcumin.

Formalin test

(Table-3) shows effect of curcumin (A),
Aspirin (B) and Pethidine (C) licking times of
hind paw practiced by rats both at early and late
phase due to subcutaneously injected formalin.
Curcumin caused dose-dependent reduction of
licking time only at late phase, while a high
reduction results due to Aspirin and still higher
due to pethidine at both phases.

Yeast-induced fever in rats

Both curcumin and Aspirin had significant
reduction effects on pyrexia induced by yeast in
rats for all given times (Table -4).

Iraqi Journal of Science. Vol 53.No 4.2012.Pp786-793

Effect of Curcumin on carrageenin-induced
paw edema in rats

Significant suppression on carrageenan-
induced paw edema was observed after
curcumin treatment, while Aspirin (200 mg/kg)
highly significantly reduced the carrageenin-
induced paw edema in rats (Table-5).

Discussion

The EDsy, results demonstrate that the
curcumin and peripheral acting analgesic agents
attenuated and modified nociceptive responses
to chemical stimuli significantly (P<0.05)
(acetic acid-induced writhing response in rats)
which were ordered according to potency as
follows: curcumin<Aspirin<Pethidine, where
the synergistic maneuver of curcumin EDs,
associated with EDsy of both centrally acting
Pethidine and peripherally acting Aspirin
displayed different pattern in their potency
curcumin<Pethidine<curcumin-Aspirin. =~ Only
curcumin and aspirin and curcumin - aspirine
concealed the licking activity in the late phase of
formalin test. Whereas had significant effects on
yeast-induced fever or paw edema induced by
carrageenin in rats. Curcumin and the aspirin
exerted protective action against nociception in
the writhing test similarly to the reference.

(Table-1) Effect of Curcumin (A), Aspirin (B) and Pethidine (C) on acetic-induced writhing and their
synergisms in male rats.

Pretreatment Number of writhing % of inhibition
0 26.8144.01e | cmmemeeeee-

1A || Curcumine Dose (mg/kg BW)
10 18.30+£3.14 a 26.76 a
20 14.86+£2.53 b 32.14b
30 12.69£2.85 b 51.25c¢
40 9.27+1.16 ¢ 62.00d
50 6.23£1.41d 79.32 ¢

18 || Aspirin Dose (mg/kg BW)
50 14.75+£380 a 32.55a
100 10.69£1.40 b 60.84 b
200 7.25£1.72 b 76.21 c
250 6.61=0.70 cb 81.34d
300 4.14+0.92 c 90.80
Pethidine Dose (mg/kg BW)

s 7.30£0.14 a 76.48 a
20 3.25+0.95 b 97.04b
25 1.10£0.20 c 99.08 c
30 0.00d 100.00 d
35 0.00d 100.00d

Different letters significant (P<0.05) between doses.,N=6
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Type (1D) and degree (1E) of synergism (analgesic effect) of curcumine with Aspirin and Pethidine in
male rats.

1.D 1.E
Aspirin Pethidine Aspirin Pethidine
Curcumin | 11.01£2.50 | 25.0+1.98 Curcumin | 1.81 3.05a
Aspirin | ---——- 36.40+7.11 Aspirin | ------ 4.19b

Different letters significant (P<0.05) between doses.,N=6

(Table-2) Effect of curcumine (A) Aspirin (B) and Pethidine (C) on tail flick test and their synergisms in

male rats.
2A || Pretreatment Initial After 30 seconds
0 5.98£1.17d 6.50+1.18 d
Curcumin Dose (mg/kg BW)
10 9.05+1.02 a 10.01£1.30 a
20 9.68+1.54 a 10.92+1.01 a
30 11.87+1.35a 14.25£1.92b
40 13.80£1.41b 15.90+£1.48 b
50 16.70£1.03 ¢ 11.94£1.25¢
28 |LAspirin Dose (mg/kg BW)
50 6.784+0.93 a 7.92+1.61 a
100 9.05£1.69 b 11.5+£1.18 b
200 9.98+0.54 b 11.2+0.73 b
250 11.07£1.42b 14.5+0.78 ¢
300 15.88+£2.12 ¢ 14.38+1.139 ¢
oc || Pethidine Dose (mg/kg. BW.) | Initial After 30 seconds
15 10.65+0.98 a 18.50+1.47 a
20 10.97+1.54 a 20.25+1.38 b
25 12.96£1.23 b 25.50£1.15 ¢
30 13.40£1.09b 28.00+1.12d
35 13.88+4.01 b 29.14+£1.11 ¢
Different letters significant (P<0.05) between doses.,N=6
Synergism type Synergism fold
2.D 2.E
Aspirin Pethidine Aspirin Pethidine
Curcumin | 15.75+1.71 <30.81£4.59a || Curcumin 1.79 2.80 a
Aspirin | ------ 28.1443.80a Aspirin | -—-—-- 1.64

(Table-3) Antinociceptive effect of Curcumin (A), Aspirin (B) and Pethidine (C) in formalin test and their

synergisms in male rats.(sec.)

3A || Pretreatment Early phase Late phase
0 66.36+11.20 f 88.8+5.25 f
Curcumine Dose (mg/kg BW)
10 60.37+4.27 a 53.99+11.08 a
20 71.16£5.60 b 20.82+3.82 b
30 87.65+4.14 c 11.81£1.10 ¢
40 76.38+7.92 d 3.75+0.61 d
50 69.11£12.72 1.13+0.00

3g | Aspirin Dose (mg/kg BW)
50 29.36+3.9 a 11.20+£1.45¢
100 26.11+4.12 b 9.96+2.30 b
200 19.64+1.40 ¢ 7.64+4.03 ¢
250 11.20+£2.85d 4.00+1.11d

va.
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300 6.70+0.93¢ 1.13+0.10e
3¢ | Pethidine Dose (mg/kg BW)

15 1.02+0.36 a 0.20+0.05 a
20 0.33+0.01 b 0.00 b
25 0.00 ¢ 0.00 b
30 0.00 c 0.00 b
35 0.00 c 0.00b

Different letters significant (P<0.05) between doses.,N=6

Synergism type Synergism fold

3.D 3.E

Aspirin Pethidine Aspirin Pethidine

Curcumin | 6.82+1.18 20.10+£3.79 a || Curcumin 6.82+1.18 20.104+3.79 a
Aspirin | ------ 16.43+4.10b || Aspirin | -—-—-- 16.43+4.10 b

(Table-4) Effect of curcumin (A) and Aspirin (B) on yeast-induced fever and their synergisms in male rats.

Pre-induced fever

Body temperature C°

1 hour

4 hours

4A
0 36.02+1.23 36.29+0.19b | 35.60+.15b
Curcumine Dose (mg/kg BW)
10 38.65+0.23 37.69£2.15 37.00+0.13
20 37.92+0.38 37.00+0.23 36.5+0.20
30 37.56+0.21 36.95+0.86 35.99+0.10 b
40 38.00+0.42 36.36+£0.10 a 35.99+0.10 b
50 38.85+1.14 36.30+0.25 ba | 35.99+0.16
48 || Aspirin Dose (mg/kg BW) 1 hour 4 hours
50 36.90+0.20 35.90+0.26
100 36.60+0.25 35.60+0.23
200 36.05+0.10 35.30+£0.10 a
250 36.00+0.23 35.30+£0.10 a
300 35.70+0.10 a 35.30+£0.10 a
Different letters significant (P<0.05) between doses.,N=6
Synergism type’s Synergism fold
4.D 4.E

Curcumin Aspirin Curcumin Aspirin

Curcumin |  ---—-- 3.58+0.30 Curcumin | = ------ 2.85+0.22
Aspirin | - | - Aspirin =~ | - | --—e-

and their synergisms in male rats.(volume of paw mm.)

(Table-5)Anti-inflammatory Effect of curcumin (A) and Aspirin (B) on carragninan-induced paw edema

SA Curcumine Dose (mg/kg BW) 0 hour 1 hour 4 hours
10 3.48+0.29 5.2440.13 a 6.46£0.17 a
20 3.58+0.45 4.87+0.29 b 6.334£0.33 ¢
30 3.87+0.13 5.3240.29 a 6.7240.10 a
40 4.93+0.20 5.66+0.21 a 6.67£0.33 a
50 4.13+£0.28 6.01+0.15 a 6.9940.28 a
5B Aspirin Dose (mg/kg BW) 1 hour 4 hours
50 5.03+0.26 a 5.95+0.14 a
100 5.0240.28 a 5.14+0.12 a
200 4.67+0.25 a 4.88+0.26 a
250 4.4340.14 a 4.84+0.24 a
300 3.734£0.14 3.58+0.19

Different letters significant (P<0.05) between doses.,N=6
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Synergism type’s Synergism fold
5.D 5.E
Curcumin Aspirin Curcumin Aspirin
Curcumin | ------ 3.57+0.79 Curcumin =~ | ---—---- 1.75+0.03
Aspirin = | ==—-—-- | - Aspirin =~ | - | s
Discussion

Peripheral analgesic compound, aspirin

This test is generally used for screening of
antinociceptive effect [1,21] Tail flick painful
stimuli are known to be selective to centrally,
but not peripherally, acting analgesic drugs [22].
In the present study, Pethidine produced an
inhibitory effect on the nociceptive response in
writhing test, while Aspirin did that in a lesser
extent. Curcumin, however, was medium
between Pethidine and Aspirin. These findings,
therefore,  suggest that the  apparent
antinociceptive action of the active compound
(s) in curcumin is mediated through peripheral
and central mechanism (s). Formalin test is
another pain model, which assesses the way an
animal responds to moderate, continuous pain
generated by injured tissue [19]. The effects of
drugs on the licking responses in the early and
late phases reportedly represent antinociceptive

action on sensory receptor and anti-
inflammatory action, respectively [20,16].
Curcumin  dose-related results of anti-

inflammatory and antinociceptive activity in the
challenge tests were in agreement with [23,24
and 25]. In addition [12, 19] also pointed anti-
inflammatory activity on carrageenin-induced
hind paw edema in rats. Since the curcumin
suppressed writhing and licking activity of the
late phase in mice but had no significant effects
on yeast-induced pyrexia or paw edema induced
by carrageenin in rats, it also had no inhibitory
activity on COX assay in vitro, as compared to
the reference drug Aspirin, (a nonsteroidal anti-
inflammatory drug possessing analgesic,
antipyretic and anti-inflammatory activities by
inhibition of prostaglandin synthesis via
cyclooxygenase pathway) [6]. As nociceptors
are exposed to noxious stimuli, some chemical
pain  mediators such as  bradykinins,
prostaglandins,  histamine, serotonin  and
substance P are released from damaged tissues
[4, 20 and 26]. Thus, the antinociceptive activity
of curcumin may act on or involve some of
those pain mediators-that is, a different
mechanism from that of aspirin. So curcumin act
centrally may be trans blood brain barrier
comparable with pethedine. Orderly the
synergistic profile between curcumine and
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centrally and peripherally action drugs through
major act on brain centers and nociceptors
peripherally that displays with pethedine more
effective on than aspirin. Based on these results,
we conclude that curcumin possesses analgesic
effect, and that its action on nociception may be
different from that of aspirin. In addition, it had
remarkable synergistic action when given in
combination with either of used references
drugs.
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