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ABSTRACT

Objective: Our research aimed to study the potential therapeutic effect of Cuminum cyminum and Borago officinalis seed oil against inflammation

induced by carrageenan as well as its central and peripheral analgesic effect.

Methods: The anti-inflammatory effect was determined by measuring the edema rate and inhibition rate using Plethysmometer. Writhing test and hot
plate test were used to determine the peripheral and central analgesic effect, respectively.

Key Findings: Significant anti-inflammatory effects were witnessed for all the drugs at different dose levels in the results. Substantial analgesic effect
against both peripheral and central pain induction was also incurred on administration of all doses of C. cyminum and B. officinalis seed oil.

Conclusion: The C. cyminum and B. officinalis seed oil has potent anti-inflammatory and analgesic effects.
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INTRODUCTION

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. It has been
generally accepted that the excessive production of pro-inflammatory
cytokines and mediators, such as interleukin (IL)-1, IL-6, tumor
necrosis factor-a, nitric oxide, and prostaglandin (PG) E, (PGE,) plays
an important role in the development of inflammatory disease [1].
Nonsteroidal anti-inflammatory drugs reduce pain and inflammation
by inhibiting PG production through inhibiting cyclooxygenase (COX)
enzyme activity (Cox 1 and Cox 2).

Borage (Borago officinalis) is a large plant with star-shaped bright blue
flowers found in most regions of the world [2]. Moreover, borage is
useful in lowering levels of glucose, cholesterol, and triglycerides which
can exert anti-carcinogenic effect [3]. Diet with borage oil enhances the
levels of linolenic and arachidonic acid in plasma, liver, and vascular
tissues. It might exert antihypertensive effect in rats [4], reduce
menopause, and premenstrual syndrome [5].

Cuminum cyminum L. (family Apiaceae), is a thin aromatic
herbaceous, subglabrous dicotyledonous annual plant. The major
constituents in cumin seeds oil are cuminal, B-pinene, -myrcene,
p-cymene, y-terpinene, and menthe-1,4-dien-7-ol. Cumin oil has
attracted attention to their antibacterial, antifungal, antioxidant,
anti-spoilage, antiplatelet, chemopreventive, and hypoglycemic
activity, based on scientific results [6-9]. Nevertheless, there is no
report available on the anti-inflammatory activity of cumin seeds
oil [10].

The aim of current work is to evaluate the anti-inflammatory and
analgesic effects of cumin seeds oil and borage seeds oil and to elucidate
whether they act centrally or peripherally or both.

METHODS

Animals

150-200 g mature Wistar rats and 20-25 g mature albino mice were
purchased from the animal breeding unit at the Medical Research
Centre, Jazan University. This study was approved by an ethics
committee of the Pharmacy College, Jazan University.

Drugs and Kits

C. cyminum seed oil and Borago officinalis were purchased from Sigma-
Aldrich. Carrageenan (a substitute for animal-based gelatins) was
obtained from Sigma-Aldrich, Germany.

Carrageenan induced inflammation in rats

0.1 ml of 1% (w/v) Carrageenan in distilled water was injected
subcutaneously in the subplantar region of the rat’s left hind paw. Rats
were divided randomly into six groups, each of five animals. Group 1
is given the solvent daily without any treatment and kept as control.
Group 2 will be given indomethacin 20 mg/kg orally and used as a
standard group. Groups 3 and 4 will be given the C. cyminum oil orally in
doses of 25 and 50 mg/kg, respectively. Groups 5 and 6 will be given the
B. officinalis oil orally in doses of 25 and 50 mg/kg, respectively. All drugs
were given 30 min before the Carrageenan injection [11]. After 1, 2,
and 3 h of injection of 1% Carrageenan, the paw volumes using the
Plethysmometer, edema rate, and inhibition rate were measured [12].

Edema rate (%) = Vt-Vo/Vo
Inhibition rate (%) = Ec-Et/Ec

Where:

Vo is the volume before Carrageenan injection (ml)

Vt is the volume at t hour after Carrageenan injection (ml)
Ec is the edema rate of control group

Et is the edema rate of treated group.
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Central analgesic activity in mice (tail immersion test)

Rats were divided randomly into six groups, each of five animals. Groups 2
and 3 were given the C. cyminum oil orally in doses of 25 and 50 mg/kg,
respectively. Groups 4 and 5 were given the B. officinalis oil orally in doses
of 25 and 50 mg/kg, respectively. Group 6 was given acetylsalicylic acid
150 mg/kg orally and used as a control positive group. Pain was induced
using a thermal stimulus by exposing the end of the mice tail to warm
water maintained at 55°C. The reaction time was calculated for each rat
within 0.5 s unit using stopwatch, which is the interval between placing
the tail in warm water and the removal of the tail from the water. The
cutoff time is 20 s. The reaction time was determined periodically before
and after the oral administration of the drugs [13].

Peripheral analgesic activity in mice (writhing test)

Mice were divided randomly into six groups each of 5 animals. Group 1
is kept as control negative. Groups 2 and 3 were given the C. cyminum oil
orally in doses of 25 and 50 mg/kg, respectively. Groups 4 and 5 were
given the B. officinalis oil orally in doses of 25 and 50 mg/kg, respectively.
Group 6 was given acetylsalicylic acid 150 mg/kg orally to be used as a
control positive group. Thirty minutes before treatment with the oil of
C.cyminum and B. officinalis, all the animals were injected intraperitoneally
with acetic acid (0.7% aqueous solution) at a dose of 10 ml/kg body
weight. Pain is indicated with abdominal writhes. The number of writhes
was calculated for a period of 20 min after injection [14].

Inhibition % = (Control mean-Treated mean)/Control mean x 100

Statistical analysis

Results were compared to untreated and standard groups and analyzed
using one-way analysis of variance (ANOVA) followed by Dunnett’s
multiple comparisons using SPSS statistics 17.0 (Chicago, USA) and
expressed as means*standard error.

RESULTS

The potential anti-inflammatory effect of borage seed oil and cumin seed
oil against Carrageenan induced inflammation was tested in 30 Wistar
rats weighing 150-200 g. Rats were divided randomly into six groups each
of five animals. Groups (3, 4, 5, and 6) were given two different doses (25
and 50 mg/kg) of borage seed oil and cumin seed oil. Group 1 was not
treated and kept as control and Group 2 was given indomethacin 20 mg/kg
orally and used as a reference group. All the animals were injected with
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Carrageenan 1% in the left hind paw. Edema rates were monitored
throughout the experiment at an interval of 1, 2, and 3 h after Carrageenan
injection, and results were analyzed and compared with both control and
reference groups. Table 1 showed a sustained increase in edema rate for
the whole experiment interval in the control group (120.65%, 76.9, and
72.83) compared with the reference group given indomethacin which
showed an increase in inhibition rate (49.5%, 19.01%, and 4.68%) after
1, 2", and 3" h, respectively. Administration of both oils in all doses
showed a significant decrease in edema rate compared to the control
group after 1, 2, and 3 h of carrageenan injection. The anti-inflammatory
potency of both borage and cumin seed oil was calculated by comparing
their inhibition with that of the indomethacin. It was found that the anti-
inflammatory potency for all doses decreased by the end of the experiment
interval compared to Indomethacin. It was evident that the group given
cumin seed oil at a dose of 50 mg/kg body weight, showed the highest anti-
inflammatory potency and inhibition rate among all the drugs along with
the reference drug after 2 h from the administration of the drugs.

The tail immersion test is used to elucidate the central analgesic effect
which focuses mainly on changes that occur at the spinal level. Our
results shown in Table 2 determined that all drugs along with standard at
significance p<0.05 reduced the pain as compared to the control group.
Applying one-way ANOVA followed by Dunnett's multiple comparisons
p<0.05, it was found that there was a significant analgesic effect at
180 min of borage oil at a dose of 50 mg/kg body weight compared to
the standard group.

In Table 3 all the drugs showed significant analgesic effect determined
by reducing the number of abdominal constrictions and stretching of the
hind limbs compared with the control group, which were given only acetic
acid. By applying Dunnett’s test, it was apparent that borage seed oil at
both doses and cumin seed oil at high doses showed significant analgesic
effect compared to the standard drug (acetylsalicylic acid 150 mg/kg
body weight). The standard drug exhibited writhing inhibition percent
(53.74%), borage seed oil (25 mg/kg body weight) (68.25%), borage seed
oil (50 mg/kg body weight) (84.89%), cumin seed oil (25 mg/kg body
weight) (60.58%) and cumin seed oil (50 mg/kg body weight) (70.64%).

DISCUSSION

The currentstudy outlines the potential anti-inflammatory and analgesic
effects of C. cyminum and B. officinalis seed oil. The anti-inflammatory

Table 1: Anti-inflammatory activity of borage seed oil and cumin seed oil (Carrageenan test)

Animal groups 1h 2h 3h
Edema % Inhibition% Edema% Inhibition% Edema% Inhibition%

Group I (Control -ve) 120.65 - 76.9 - 72.83 -

Group VI (Indomethacin 20 mg/kg bwt) 49.592 58.92 19.01° 75.28* 4.68° 93.577
Group II (Borage oil 25 mg/kg bwt) 92.93% 22.977 52.992 31.1° 48.91° 32.84°
Group III (Borage oil 50 mg/kg bwt) 107.47 10.922 63.222 17.79° 54.89* 24.64°
Group IV (Cumin oil 25 mg/kg bwt) 91.67° 24.022 36.62° 56.28° 53.45° 26.61°
Group V (Cumin oil 50 mg/kg bwt) 98.3? 18.53% 14.49 81.16% 29.98* 60.21*

Values represent the mean (Edema% and Inhibition%) of five rats for each group. Each value in parenthesis indicates the percentage inhibition rate.
2p<0.05: Statistically significant from control (LSD followed by Dunnett’s test). ®p<0.05: Statistically significant from indomethacin (LSD followed by Dunnett’s test). The
potency was calculated compared to the reference drug indomethacin. LSD: Least significant difference, bwt: body weight

Table 2: Central analgesic activity of borage seed oil and cumin seed oil (Tail immersion test)

Reaction time 0 time 60 min 90 min 120 min 180 min
Group I (Control -ve) 3.42+0.33 3.7+0.35 3.9+0.4 4.5+0.37 4.8+0.5
Group II (Borage oil 25 mg/kg bwt) 3.56+0.34 6.13+0.75* 7.13+0.65° 12.28+1.5° 15.4+1.7°
Group III (Borage oil 50 mg/kg bwt) 3.25+0.25 4.03+0.5 6.15+0.72° 12.5+0.85% 18.5+1.9°
Group IV (Cumin oil 25 mg/kg bwt) 3.4+0.3 8.36+0.67° 9.5+0.9° 10.5+0.9° 13.2+2.022
Group V (Cumin oil 50 mg/kg bwt) 3.2+0.5 8.56+0.92° 10.5£1.022 11.5#1.5° 15+1.23°
Group VI (Acetylsalicylic acid 150 mg/kg bwt) 3.0+£0.45 9.3+£0.85* 12.1+1.5° 14.1+1.4° 14.1+1.5°

Values represent the mean+SE of five mice for each group. *p<0.05: Statistically significant from control (LSD followed by Dunnett’s test). °p<0.05: Statistically significant
from acetylsalicylic acid (LSD followed by Dunnett’s test). LSD: Least significant difference, bwt: body weight, SE: Standard error
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Table 3: Peripheral analgesic activity of borage seed oil and

cumin seed oil (Writhing test)
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Animal groups Number of Inhibition
writhes in 30 min %

Group I (Control -ve) 48.5+5.2 0

Group II (Borage oil 25 mg/kg bwt) 15.4+0.45% 68.25

Group III 7.33+0.63% 84.89

(Borage oil 50 mg/kg bwt)

Group IV (Cumin oil 25 mg/kg bwt) 19.12+0.92 60.58

Group V (Cumin oil 50 mg/kg bwt) 14.24+1.2% 70.64

Group VI (Acetylsalicylic acid 22.44+1.5° 53.74

150 mg/kg bwt)

Values represent the mean+SE of five mice for each group. *p<0.05: Statistically
significant from control (LSD followed by Dunnett’s test). ®p<0.05: Statistically
significant from acetylsalicylic acid (LSD followed by Dunnett’s test).

LSD: Least significant difference, bwt: body weight, SE: Standard error

effect was evaluated by carrageenan-induced paw inflammation which
is a standard assay for acute inflammation. Serotonin histamine is
released up to 1 h at the first phase of inflammation where the PG [15],
bradykinin and lysosomes are releases during the second phase for
another 1 h [16]. The anti-inflammatory potency of both borage and
cumin seed oil was calculated by comparing their inhibition with that
of the indomethacin, it was found that the anti-inflammatory potency
for all doses decreased by the end of the experiment interval compared
to indomethacin. It was worthy to note that group given cumin seed
oil at a dose of 50 mg/kg body weight, showed the highest anti-
inflammatory potency and inhibition rate among all the drugs along
with the reference drug after 2 h from the administration of the drugs.
Our results suggested that C. cyminum and B. officinalis seed oil may
contribute to PG synthesis inhibition.

The analgesic effect of C. cyminum and B. officinalis seed oil was tested
in mice using two assays, tail immersion test which is used to determine
central analgesic effect and writhing test which is used to determine the
peripheral analgesic effect in mice. Pain is centrally modulated by many
processes such as opiate, dopaminergic descending noradrenergic, and
serotonergic system [17-19]. The significant decrease in pain sensation
to heat stimuli through immersion of the end of mice tail in hot water
maintained at 55°C was observed with all tested drugs along with the
standard drug suggested the involvement of central pain pathways.

The evaluation of the peripheral analgesic effect is tested by the
abdominal constriction response induced by acetic acid injection
intraperitoneally in mice. The acetic acid induce pain by releasing
serotonin, histamine, PGs, bradykinins, and substance P. The local
peritoneal receptors are involved in the abdominal constriction
response [20]. This method also showed an increase in PGE, and PGF2«
and lipoxygenase products [21].

Our study showed that the analgesic effect produced by C. cyminum
and B. officinalis seed oil may be through central mechanism involving
opiate, dopaminergic descending noradrenergic, and serotonergic
systems, or through peripheral mechanism involving inhibition the
synthesis of PGs, bradykinins, and substance P.

Finally, we concluded that the C. cyminum and B. officinalis seed oil
has potent anti-inflammatory and analgesic effects. Being natural
components; they will also help in reducing the side effects of
nonsteroidal anti-inflammatory drugs. From observations and our
outlines that have led our interest in future studies toward the effects of
C. cyminum and B. officinalis on different ILs which are the mediators of
inflammatory and pain responses.
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