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used in Iranian traditional medicine as an analgesic spice, which its analgesic
effect has been experimentally confirmed. Thus, this study was conducted to
compare the antinociceptive effect of cinnamon essential oil (CEO) with
those of Morphine and Diclofenac in mice.
Materials and Methods: 80 male albino mice were selected and randomly
divided into 10 groups: a normal control group received distilled water, 3 test
groups received different doses of CEO, 3 positive control groups were under
the effect of different doses of Morphine Sulfate and another 3 positive
control groups underwent the effect of 3 different doses of Sodium
Diclofenac. Hot plate test was used to assess acute pain and writhing test was
applied to measure the chronic pain.
Results: Hot plate test showed that response latency to painful heat and
thereby the maximum possible effect was increased in groups receiving
Morphine, Diclofenac and CEO as compared with the control group (p<0.05).
In writhing test, Morphine, Diclofenac and CEO significantly reduced the
severity of abdominal contractions in comparison with the control group.
This pain relief in the group receiving 500 µg/ kg, of CEO at any time and for
doses of 250 and 125 µg/ kg in the 2nd and 3rd periods was similar to groups
receiving different doses of Morphine or Diclofenac.
Conclusions: Our findings concluded that CEO possesses antinociceptive
properties. Its potency in chronic pain inhibition was similar to Diclofenac,
thoughits acute antinociceptive effect was reported to be less than Morphine.
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Introduction
Humans have always faced with a variety of

medicine as an analgesic spice [4]. It is the

pains seeking to relieve their pain.

Pain is

dried bark of Cinnamomum Zeylanicum stem

normally considered as a symptom of disease,

from Lauraceae family which is native to Sri

serving as a warning mechanism, which

Lanka [5]. Indeed, it consists of more than 50

informs consent from a tissue injury. As a

different compounds, of which 65-80%

matter of fact, pain is the most common

belongs to Cinamaldehyde. Other components

symptom that causes patients to seek medical

entail Eugenol, Cinnamic acid, Trans-

attention. Pain is caused by many types of

Cinnamaldehydes, Tannins, Coumarin, Resins,

stimuli which have nothing in common such as

as well as such compounds as Hydroxyphenyl

mechanical,

PH

Propen, Hydroxycinamaldehyde, and terpene

materials and chemicals such as Bradykinin

(Limonene, Safrole and Estragole) [6]. The

and hyperosmolality. Synthesis of chemical

sweet taste of cinnamon can be related to

compounds with analgesic activity, entry into

Mannitol [7]. Its use dates back to 2700 years

the market and their vast use for pain relief led

before Christ which has been used to improve

to the prominence of their side effects. For

joint pain, respiratory failure, gastrointestinal

example, opiate may induce nausea, respiratory

diseases and severe anger [8] and is one of the

failure and constipation and in long-term

scriptures ointment components [9]. In Islamic

use, it can also lead to addiction [1]. Non-

traditional medicine, it has been used as a

steroidal anti-inflammatory drugs also cause

diuretic, carminative, anti flatulent, appetizer,

gastrointestinal disorders, kidney damage,

stomach tonic, ear pain relief, anti-edema,

hemorrhagic lesions of the colon, increased risk

antitussive antipyretic, anti-hemorrhoids and

of myocardial infarction and increased heart

antiseptic agent [4, 10, 11]. P.Subash Babu

attack [2]. These problems led scientists to

et al. in a dissertation research found a very

look for drugs that are cheap, and widely

effective associate of cinnamon to lower liver

available with little side effects. In this context,

enzyme levels and blood glucose in type II

medicinal plants are considered as the major

diabetes mellitus 12]. In addition, strong

alternatives. Herbal medications and spices

antioxidant and anticancer effects of Cinnamon

contain

compounds,

can be stated [13, 14]. Cinnamon improves

whereas synthetic drugs hold only one or two

fertility [15] and produces antimicrobial effects

useful pharmaceutical compositions. Medicinal

against a variety of bacteria, fungi, viruses and

plants due to a combination of other compounds

larvae [16]. It also suppresses tumor growth

with their specific pharmacological active

[17], and reduces pain as well as inflammation

component exert far fewer side effects than

caused by traumatic injuries and burns [18].

synthetic drugs [3]. Cinnamon is introduced as

Addition of cinnamon to O1 -RE gel makes it

one of these herbs used in Iranian traditional

more effective against mild tonic pain such as

93

high

numerous

temperature,

beneficial

low
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osteoarthritis and rheumatoid [19]. Cinnamon

different doses of Sodium Diclofenac (10, 20

extract inhibits tumor necrosis factor and

and

prostaglandin E production that thereby, can

intraperitoneal in volume of 10 mg/kg. At

lead

[20].

first, animals were assigned to hot plate test

terpene

and after 2 weeks to writhing test, keeping

compounds in cinnamon are calming and

their own groups. The study data were

anti-inflammatory [21, 22, 23]. The Eugenol

collected by a laboratory assistant who was

and terpene compounds in cinnamon involve

blind to the animal grouping. In this study,

the characteristic compounds in inhibiting

animal handling was approved by the

the metabolism of arachidonic acid and

Institutional Ethical Committee and all efforts

cyclooxygenase activity, resulting in the

were made to minimize the animal’s suffering

inhibition of inflammation [24, 25]. Cinnamon

in the experimental procedures.

and its compounds can inhibit the synthesis

Cinnamon essential oil preparation

and release of neurotransmitters in central

To yield CEO, 100 g of Cinnamomum

nervous system [26]. Analgesic effect of

Zeylanicum dried bark which was purchased

Cinnamon has been confirmed in rats [27, 28]

from a city's apothecary shop and confirmed

in a clinical trial study [29]. The present study

by an expert in the Herbal Medicine Research

was conducted to evaluate the efficacy of

Center, were gently grinded and poured into

cinnamon essential oil (CEO), against acute and

the container of a distillation apparatus

chronic pain in mice via comparing its

containing adequate amount of distilled water.

antinociceptive effect with Morphine and

After the oil was obtained from the distillation,

Diclofenac.

it was separated from the solution and held in

Materials and Methods

a closed container in the fridge until the

to

anti-inflammatory

Cinnamaldehyde,

Eugenol

effects
and

30

mg/kg).

All

injections

were
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appropriate concentrations get prepared [30].

Animals

Experimental procedure

In this study, 80 male albino mice, weighed 25

Hot plate test for acute pain assessment

to 30 grams, were selected from laboratory

At first, before turning on the device, each

animal

Sadoughi

mouse was placed in a hot plate apparatus

University of Medical Sciences (Yazd, Iran)

three times at intervals of 5 minutes in order to

that were randomly divided into 10 groups as

get them familiarized with the device and

follows: A normal control group receiving

reduce their stress. Then, with respect to

distilled water (10 ml/kg), 3 test groups

testing, the mice were subjected to the hot

receiving different doses of CEO (125, 250

plate apparatus which its temperature was set

and 500 µg/kg), 3 positive control groups

on 54 ± 0.1°C. The time interval between

under the effect of different doses of Morphine

exposure of mice on the device until the

Sulfate (2, 4 and 8 mg/kg) and another 3

animals'

house

of

the

Shahid

paw

licking

or

shaking

was

positive control groups under the effect of 3
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considered as time to reach the threshold of

Diclofenac were considered as independent

pain by heat stimulus (response latency). In

variables and the number and duration of the

this test, the mice were placed on the device,

animal's writhes, in Writhing test and pain

once before and four times after intraperitoneal

response latency in the hot plate test were

injection of vehicle or drugs at intervals of 15

taken into account as dependent variables.

minutes and then, the response latencies were

Regarding the study objectives to compare the

recorded [31, 32]. In this test, a cut off time of

effect of CEO, Diclofenac and Morphine on

30 seconds was considered to avoid the tissue

acute and chronic pain in mice, the differences

damage. Using the following equation, the

between the data obtained by different groups

percentage

effect

were statistically analyzed using the stat graph

(%MPE) of every animal was calculated in

software applying two-way repeated measure

each of the four time points after injection .

ANOVA followed by Bonferroni post test (for

of

maximum

possible

data obtained by different groups at different
time points in both hot plate and writhing
tests),

Kruskal-Wallis

test

(for

response

latencies of different groups in the hot plate
MPE represents the maximum possible effect,

test) and one -way ANOVA followed by

baseline and test latency mean the response

Tukey's multiple comparison test (for %MPE

latency before and after

the injections

demonstrated by different groups during 60-

respectively and cut off time is the maximum

minute hot plate test). The significance level

time the mouse was allowed to spend on the

was set at p <0.05 .

[ Downloaded from ijml.ssu.ac.ir on 2023-01-07 ]

device (30 seconds).

Results

Writhing test

Hot Plate Test

To assess chronic pain, animals were

Average latency in response to the heat stimulus,

assigned to the same groups as in the hot

by

plate test. Writing test was performed on

intervention (0 time point/ baseline), are shown

each animal 30 minutes after injections. It

in table 1. Although statistical comparison of

included intraperitoneal injection of 10 ml/

these data using Kruskal-Wallis test revealed no

kg acetic acid solution (0.7%) counting the

significant difference between groups at zero

number

of

time point (p>0.05, Table 1), in order to

abdominal contractions as indices of pain

eliminate the effect of slight differences between

over a period of 30 minutes [31, 32].

the delay in the response of different animals at

Data analysis

zero time, the percentage of maximum possible

In the current study, distilled water and

effect (%MPE) was calculated for each animal

different doses of CEO, Morphine and

and these values in different groups were used

95

of

wrights

and

duration

different

groups

of

animals,

before
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for further statistical analysis at 4 time points of

15, 30, 45 and 60 minutes after the intervention,.

Table 1. Statistical measures of response latencies of different groups (in seconds) in the hot plate test
before the intervention (n = 8).
Statistics
Groups
Distilled water
(Control)
Morphine sulfate 2 mg/kg
Morphine sulfate 4 mg/kg
Morphine sulfate 8 mg/kg
Diclofenac 10 mg/kg
Diclofenac 20 mg/kg
Diclofenac 30 mg/kg
CEO 125 µg/kg
CEO 250 µg/kg
CEO 500 µg/kg

Minimum

Maximum

Mean

Std.
Error

3.00

6.00

4.25

0.38

2.50
2.50
3.00
4.00
4.00
3.00
4.00
4.00
5.40

8.00
7.00
9.00
8.00
7.00
7.80
8.00
7.00
7.50

5.56
4.81
5.38
5.03
5.11
4.91
5.60
5.65
6.33

0.64
0.54
0.85
0.48
0.48
0.66
0.41
0.33
0.21

P value

>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
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According to Kruskal-Wallis test, there was no significant diference between groups (p>0.05).
CEO= cinnamon essential oil

Administration of Morphine sulfate induced a

the intervention,. Groups receiving doses of

dose dependant antinociceptive effect which

500 and 250 µg/kg CEO revealed a significant

was prominent at 45 minute time point. %MPE

difference compared with the normal control

in all Morphine treated groups at this time

group (p<0.05, Fig. 3), at 15 minutes after the

point demonstrated a significant difference as

intervention. In an overall view, %MPE

compared with the normal control group

demonstrated by CEO (500 mg/kg) during 60-

(p<0.05, Fig.1). In the case of Diclofenac

minute hot

treated groups, %MPE was significantly

(p<0.05) greater than normal control, though it

greater than the normal control group (17.12

was reported to be less than Morphine 4 and 8

±6.04 vs. -5.5 ± 3.09, p<0.05, Fig. 2) only in

mg/kg , and the same as Morphine 2

maximum dose (30 mg/kg) 15 minutes after

Diclofenac 30 mg/kg (p>0.05, Fig. 4).

plate test

was

significantly

and

Fig. 1. Percentage of maximum possible effect of Morphine treated groups as compared with normal control group in
hot plate test (n=8). According to two-way repeated measure ANOVA followed by Bonferroni post test, * a
significant difference was represented (p <0.05) as compared to normal control group. DW= Distilled water (Control),
Mor=Morphine sulfate
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Fig. 2. Percentage of maximum possible effect of Diclofenac treated groups as compared with normal control group
in hot plate test (n=8). According to two-way repeated measure ANOVA followed by Bonferroni post test, * a
significant difference was represented (p <0.05) as compared to the normal control group. DW= Distilled water
(Control), Dic=Diclofenac

[ Downloaded from ijml.ssu.ac.ir on 2023-01-07 ]

Fig. 3. Percentage of maximum possible effect of CEO treated groups as compared with normal control group in hot
plate test (n=8). According to two-way repeated measure ANOVA followed by Bonferroni post test, * amd ***
represents a significant difference with p <0.05 and p <0.001 as compared to the vehicle control group. DW=Distilled
water (Control), CEO= Cinnamon essential oil

Fig 4. Mean values of percentage of maximum possible effect demonstrated by different groups during 60-minute hot
plate test (n=8). According to one-way ANOVA followed by Tukey's multiple comparison test, a significant
difference was indicated (p <0.05) as compared with the normal control group, b as compared with the normal control
and CEO 125groups, c as compared with CEO 500 group and d as compared with the normal control, CEO 125, CEO
250 and CEO 500 groups. DW= Distilled water (Control), Mor=Morphine sulfate, Dic=Diclofenac, CEO= Cinnamon
essential oil
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Writhing test
The results related to the number and

2 ± 37.74) and the minimum was related to

duration of abdominal contractions in

the dose of 8 mg/kg Morphine (99.0 ±

writhing test for 3 subsequent 10-minute

0.52). At the same time, the mean of

periods are shown in Tables 2 and 3,

wrights maximum number was indicated

respectively. In this case, the maximum

by the dose of 10 mg/ kg Diclofenac

average time of feeling pain response

(18.58 ± 2.09) and its minimum value was

(in seconds) during the 30-minute test

related to the dose of 8 mg/kg Morphine

belonged to the normal control group (395.

(0.42 ± 0.19).

Table 2. Mean ± SEM of writhing numbers for 3 periods of 10 minutes in writhing test (n = 8)
1 10 min
Mean
SEM

Writhing number
2 10 min
3rd 10 min
Mean
SEM
Mean
SEM

Overall 30 min
Mean
SEM

18.38

2.154

20.63

2.625

16.38

0.999

18.46

1.154

9.88

2.715

16.88

2.394

13.88

1.597

13.54

1.395

>0.05

3.5

1.871

3.13

2.083

1.38

0.707

2.67

0.936

<0.001

0.38

0.375

0.75

0.4119

0.13

0.125

0.42

0.189

<0.001

10.63

2.017

23.63

2.946

21.5

4.036

18.58

2.087

>0.05

8.88

3.204

12.38

2.383

11.38

2.203

10.88

1.485

<0.001

4.88

2.133

7.5

2.625

9.38

3.07

7.25

1.505

<0.001

2.75

0.7008

3

0.6268

2.63

0.73

2.79

0.381

<0.01

3.25

1.426

4

0.8889

4.75

0.826

4

0.602

<0.001

0

0

2.25

0.921

1.25

0.369

1.17

0.382

<0.001

Time points
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st

Groups
Distilled water
(Control)
Morphine
sulfate
2 mg/kg
Morphine
sulfate 4 mg/kg
Morphine
sulfate 8 mg/kg
Diclofenac
10 mg/kg
Diclofenac
20 mg/kg
Diclofenac
30 mg/kg
CEO
125 µg/kg
CEO
250 µg/kg
CEO
500 µg/kg

nd

P vs.
DW

P values are given according to two-way repeated measure ANOVA followed by Bonferroni post test.
CEO=Cinnamon essential oil

In this test, the mean duration of

8 mg/kg of Morphine) and positive control

abdominal constrictions in all test groups,

2 (receiving doses of 20 and 30 mg/kg

as well as the mean writhes number for

Diclofenac), were considerably less than

positive control 1 (receiving doses of 4 and

the normal control group (p<0.05).

International Journal of Medical Laboratory 2016; 3(2): 92-103.
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Table 3. Mean ± SEM of writhing duration (in seconds) for 3 periods of 10 minutes in writhing test (n = 8)
Time points (min)
Groups
Distilled water
(Control)
Morphine sulfate 2
mg/kg
Morphine sulfate 4
mg/kg
Morphine sulfate 8
mg/kg
Diclofenac
10 mg/kg
Diclofenac
20 mg/kg
Diclofenac
30 mg/kg
CEO
125 µg/kg
CEO
250 µg/kg
CEO
500 µg/kg

Writhing duration
3rd 10 min
Mean
SEM
519.9
23.96

1st 10 min
Mean SEM
167.9
42.82

2nd 10 min
Mean
SEM
497.9
22.8

62.63

29.65

140.4

35.31

94.25

11.13

6.802

11.38

9.159

1.75

1.75

0.875

44

28.36

45.25

Overall 30 min
Mean
SEM
395.23
37.74

PV/DW

21.98

99.09

17.58

<0.001

5.625

3.396

9.38

3.832

<0.001

0.4407

0.125

0.125

0.92

0.5926

<0.001

209.5

48.44

171.8

42.76

141.77

25.6

<0.001

11.55

88.5

35

79.25

31.07

71

17.86

<0.001

17.63

8.93

94.25

41.73

79.5

32.89

63.79

18.51

<0.001

174.4

37.32

307.1

56.58

262.5

45.28

248

32.15

<0.01

92.13

35.07

200.9

62.89

339.4

65.49

210.81

34.34

<0.001

0

0

98.38

33.46

231.3

73.19

109.89

32.36

<0.001
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P values are given according to two-way repeated measure ANOVA followed by Bonferroni post test.
CEO=Cinnamon essential oil

Since the duration of abdominal cramps

not proved to be significant. It is worth

during each contraction is different every

mentioning that in all other periods, the

time, the total duration of contractions seems

differences were held to be significant

to be more appropriate measure in order to

(p<0.05). The analgesic effect of all doses of

compare the intensities of abdominal pain

Diclofenac was demonstrated to be more

responses in different groups. The duration

significant on the third 10 minutes.

of abdominal constrictions in the normal

All doses of Morphine in all 3 time

control group increased with time, and it

courses significantly decreased the severity

reached its maximum at the third 10 minutes

of abdominal contractions as compared to

after the administration of acetic acid. All

the control group, except for the first 10

doses of Diclofenac reduced the severity of

minutes after a dose of 2 mg/kg. The

abdominal contractions as compared to the

analgesic effect of Morphine doses was

normal control group, except for the first 10

more obvious in the 3rd 10 time point.

minutes after a dose of 10 mg/kg, which was

International Journal of Medical Laboratory 2016; 3(2): 92-103.
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In the groups receiving different doses of

As the literature reviews revealed, there

CEO, the intensity of abdominal cramps in

was

the first 10 minutes was reported to be at

antinociceptive effect of CEO, except for a

the least level, which increased with time,

clinical trial study, that was effective in

though in all cases, the intensity of

reducing inflammation and pain caused by

contractions was demonstrated to be less

traumatic injuries and burns using cold

than the normal control group. This pain

compresses of cinnamon extract [33]. In

relief in the group receiving 500 µg/ kg, at

another study in 2004, it was proposed that

any time and for doses of 250 and 125 µg/

adding cinnamon to RG- O1 gel increases

kg, in the 2nd and 3rd periods was

the efficacy of these gels on gentle tonic

significant as compared to the normal

pain such as osteoarthritis and rheumatism

control group, though no significant

[19]. As the findings of another study in

difference was observed between these

2005 demonstrated, cinnamon extract

groups and the groups receiving different

inhibited tumor necrosis factor alpha and

doses of Morphine or Diclofenac.

cyclooxygenase 2, thereby inhibiting the

Discussion

no

publication

regarding

the

production of prostaglandin E [20]. On

[ Downloaded from ijml.ssu.ac.ir on 2023-01-07 ]

the other hand, Cinnamomum Zeylanicum
Writhing and hot plate tests are commonly

compounds

applied in order to relatively evaluate the

Eugenol and terpene derivatives are said

effects of acute and chronic pain killers.

to be analgesic, sedative and anti-

High temperatures in the hot plate test

inflammatory compounds [21, 22, 27, 28].

induce an acute pain used to evaluate the

Cinnamaldehyde, as a major constituent

analgesic effect of substances acting on

of CEO, has been demonstrated to exert

the central nervous system, particularly

its

through the opioidergic system, whereas

sympathetic nervous system via activating

the pain caused by intraperitoneal

the transient receptor potential A1 cation

injection of acetic acid is a chronic pain,

channel and thereby contributing to

used to evaluate the central and peripheral

inhibition of pain transmission in the

effects of analgesics [31, 32]. According to

central nervous system [34].

the findings of the present study, CEO has

Eugenol, as a second major constituent of

demonstrated significant antinociceptive

CEO, can inhibit

effects in both tests. This suggests that

metabolism

some of the compounds forming the oil

histamine release and cyclooxygenase-2

effect

such

as

through

Cinamaldehyde,

stimulating

the

arachidonic acid

leading to

inhibition of

affect both the acute and chronic pain.
International Journal of Medical Laboratory 2016; 3(2): 92-103.
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expression. As a result, inflammation is

Moreover, Linalool induces the inhibitory

inhibited [24, 35]. Furthermore, the active

potential in neurons of the central nervous

components

system via opening potassium channels

of

cinnamaldehyde

and

cinnamic acid are held to be cardio
protective due to their ability to produce

[45].

Conclusion

nitric oxide as well as the associated antiinflammatory property [34, 36]. The

Overall, the findings of this study concluded

results of some previous studies suggest

that CEO possesses anti-inflammatory and

that Cinnamomum Zeylanicum and its

antinociceptive properties resulting in a

compounds can affect the central nervous

greater inhibition of inflammatory pain in a

system and reduce pain transmission or

high dose, such as pain in the writhing test,

sensation [34, 37, 38]. Compounds from

which showed a similar potency to 30 mg/kg

cinnamon which activate nitric oxide

Diclofenac. The analgesic effect of CEO

synthase, and hence release of NO as a

was less than Morphine sulfate. Although

recognized mediator of pain seem to be

the chemical composition of CEO in the

involved in central inhibition of acute and

current study was not determined, according

chronic pain [39, 40, 41]. Eugenol also

to references, major constituents of

acts centrally for its analgesic effects via

cinnamon such as Cinamaldehyde and

inhibiting the entry of calcium into the

Eugenol may be involved in CEO

cells, thereby inhibiting the release of

antinociceptive effect which needs to be

neurotransmitters from pain afferent fiber

further investigated.

terminals which have been implicated in

Conflict of interest

the transmission of pain messages from the

The authors declare no conflicts of interest.

dorsal horn of the spinal cord [42, 43].

Acknowledgements

Research on the monoterpene linalool, as a

[ Downloaded from ijml.ssu.ac.ir on 2023-01-07 ]

composition of Cinnamon, has revealed

The authors would like to express their gratitude to
the research deputy of Shahid Sadoughi University
of Medical Sciences Yazd, Iran for funding this
project.

that the compound exhibits its analgesic
effects via the opioid receptors [44].

References
[1]. Pettit AS, DesRoches R, Bennett SAL. The
opiate analgesic buprenorphine decreases
proliferation of adult hippocampal neuroblasts

101

and increases survival of their progeny.
Neuroscience 2012; 200: 211-222.
[2]. Schöpf E, Rzany B. Non-Steroidal AntiInflammatory Drugs. Adverse Reactions to

International Journal of Medical Laboratory 2016; 3(2): 92-103.

[ Downloaded from ijml.ssu.ac.ir on 2023-01-07 ]

EFFECT OF CEO, DICLOFENAC, MORPHINE ON PAIN IN MICE
Non-Steroidal Anti-Inflammatory Drugs:
Clinical Pharmacoepidemiology 2013: 83.
[3]. Lee JW, Lee WB, Kim W, Min BI, Lee H,
Cho SH. Traditional herbal medicine for cancer
pain: A systematic review and meta-analysis.
Complementary therapies in medicine 2015;
23(2): 265-74.
[4]. Avicenna H. Al-Qanun-Fi-Teb. AlAmaLelmatbuaat Publications, Beirut, 2005.
[5]. Kunkel, Günther. Flowering trees in subtropical
gardens. Springer Science & Business Media,
2012.
[6]. Boniface Y, Philippe S, de Lima HR, Pierre
NJ, Alain AG, Fatiou T, et al. Chemical
composition and Antimicrobial activities of
Cinnamomum zeylanicum Blume dry Leaves
essential oil against Food-borne Pathogens and
Adulterated Microorganisms. Research journal
of biological science 2012; 1: 18-25.
[7]. Mishra K, Shukla K, Pal P, Mahajan SC.
Comparative Standardization of a Polyherbal
Ayurvedic Formulation: Talisadi Churna.
Research Journal of Pharmacognosy and
Phytochemistry 2015; 7(1): 34-37.
[8]. Aynechi Y. Materia Medica and herbs. Tehran
University Press, 2007. (Persian)
[9]. Wang HM, Yang WL, Wang CA, Tsai YS,
Chen CY. Historical and Modern Uses for the
Ingredients of the Holy Anointing Compound.
Thesis on Researchgate, 2008.
[10]. Khalili M, Amir Sadeghi Tehran N. TEB-AlSADEQ. Fifth Edition, Tehran, Atai press,
1970.
[11]. Zargari A. Medicinal plants, Volume 3,
Tehran University publications, 1997.
[12]. Babu ps, Prabuseenivasan S, Ignacimuthu S.
Cinnamaldehyde-A potential antidiabetic agent.
Phytomedicine 2007; 14(1): 15-22.
[13]. Ghosh T, Basu A, Adhikari D, Roy D, Pal
AK. Antioxidant activity and structural features
of Cinnamomum zeylanicum. Biotech. 2015;
5(6): 939-947.
[14]. Unlu M, Ergene E, Unlu GV, Zeytinoglu HS,
Vural N. Composition, antimicrobial activity
and in vitro cytotoxicity of essential oil from
Cinnamomum zeylanicum Blume (Lauraceae).
Food Chem Toxicol. 2010; 48(11): 3274-280.
[15]. Rezaei R, Karimi J, Abbasipour H,
Askarianzadeh A. Sublethal effects of essential
oil of Cinnamomum zeylanicum Blume on life
expectancy (ex) and age-specific fertility (mx)
of two-spotted spider mite, Tetranychus
urticae Koch (Acari: Tetranychidae). Arch
Phytopathol Pfl. 2014; 47(8): 900-905.
[16]. Moritz CMF, Rall VLM, Saeki MJ, Júnior
AF. Assessment of antimicrobial activity of
cinnamon (Cinnamomum zeylanicum) essential
oil combined with EDTA and polyethylene
glycol in yogurt. Acta Scientiarum. Technology
2015; 37(1): 99-104.

[17]. Kwon HK, Jeon WK, Hwang JS, Lee CG, So
JS, Park JA, et al. Cinnamon extract suppresses
tumor progression by modulating angiogenesis
and the effector function of CD8+ T cells.
Cancer let. 2009; 278(2): 174-182.
[18]. Sellar W. The directory of essential oils.
Random House, 2005.
[19]. Rastogi S, Shukla A, Kolhapure SA.
Evaluation of clinical efficacy and safety of
RG-01 (Rumalaya gel) in management of
chronic subacute inflammatory joint disorders.
Medicine Update 2004; 12(1): 31-37.
[20]. Liao BC, Hsiela CW, Liu YC.
Cinnamaldehyde inhibits the tomor necrosis
factor-alpha-induced expression of cell
adhesion molecules in endothelial cells by
suppressing NF-KappaB activation:Effects
upon 1kappaB and Nrf2. Toxicol Appl
Pharm. 2008; 229(2): 161-171.
[21]. Gunawardena D, Karunaweera N, Lee S, van
Der Kooy F, Harman DG, Raju R, et al. Antiinflammatory activity of cinnamon (C. zeylanicum
and C. cassia) extracts–identification of Ecinnamaldehyde and o-methoxy cinnamaldehyde
as the most potent bioactive compounds. Food &
function 2015; 6(3): 910-19.
[22]. Huang X, Liu Y, Lu Y, Ma C. Antiinflammatory effects of eugenol on
lipopolysaccharide-induced inflammatory
reaction in acute lung injury via regulating
inflammation and redox status. International
immunopharmacology 2015; 26(1): 265-71.
[23]. Lambert LK, Ross BP, Deseo MA, Garson
MJ. Phytochemical study of Fagraea spp.
Uncovers a new terpene alkaloid with antiinflammatory properties. Aust J Chem. 2011;
64(4): 489-94.
[24]. Murakami Y, Kawata A, Seki Y, Koh T,
Yuhara K, Maruyama T, et al. Comparative
inhibitory effects of magnolol, honokiol,
eugenol and bis-eugenol on cyclooxygenase-2
expression and nuclear factor-kappa B
activation in RAW264. 7 macrophage-like cells
stimulated with fimbriae of Porphyromonas
gingivalis. In vivo, 2012; 26(6): 941-50.
[25]. Lee SK, Hong CH, Huh SK, Kim SS, Oh OJ,
Min HY, et al. Suppressive effect of natural
sesquiterpenoids on inducible cyclooxygenase
(COX-2) and nitric oxide synthase (iNOS)
activity in mouse macrophage cells. Journal
of environmental pathology, toxicology and
oncology 2002; 21(2).
[26]. Malik J, Munjal K, Deshmukh R. Attenuating
effect of standardized lyophilized Cinnamomum
zeylanicum bark extract against streptozotocininduced experimental dementia of Alzheimer’s
type. Journal of basic and clinical physiology and
pharmacology 2015; 26(3): 275-85.
[27]. Bahmani M, Shirzad H, Majlesi M,
Shahinfard N, Rafieian-Kopaei M. A review

International Journal of Medical Laboratory 2016; 3(2): 92-103.

102

[ Downloaded from ijml.ssu.ac.ir on 2023-01-07 ]

MH. Dashti-R et al.

Powered by TCPDF (www.tcpdf.org)

study on analgesic applications of Iranian
medicinal plants. Asian Pacific journal of
tropical medicine 2014; 7: S43-S53.
[28]. Dashti-Rahmatabadi MH, Vahidi Merjardi
AR, Pilavaran AA, Farzan F. Antinociceptive
effect of cinnamon extract on formalin induced
pain in rat. SSU_Journals 2009; 17(2): 190-99.
[29]. Mohammad A, Mohammad-AlizadehCharandabi S, Mirghafourvand M, Javadzadeh
Y, Fardiazar Z, Effati-Daryani F. Effects of
cinnamon on perineal pain and healing of
episiotomy: a randomized placebo-controlled
trial. Journal of integrative medicine 2014;
12(4): 359-66.
[30]. Larasati YA, Putri DDP, Utomo RY,
Hermawan A, Meiyanto E. Combination of
Cisplatin and Cinnamon Essential Oil Inhibits
HeLa Cells Proliferation through Cell Cycle
Arrest. Journal of Applied Pharmaceutical
Science 2014; 4(12): 14-19.
[31]. Bagheri SM, Dashti-R MH, Morshedi A.
Antinociceptive effect of Ferula assa-foetida oleogum-resin in mice. Research in pharmaceutical
sciences 2014; 9930: 207.
[32]. Bagheri SM, Keyhani L, Heydari M, Dashti-R
MH. Antinociceptive activity of Astragalus
gummifer gum (gum tragacanth) through the
adrenergic system: A in vivo study in mice.
Journal of Ayurveda and integrative medicine
2015; 6(1): 19.
[33]. Shelar W. The Directory of essential oils.
2nd ed, Vol 1, UK, C W Daniel Co Ltd; 2001.
[34]. Shen Y, Jia LN, Honma N, Hosono T, Ariga
T, Seki T. Beneficial effects of cinnamon on the
metabolic syndrome, inflammation, and pain, and
mechanisms underlying these effects–a review.
Journal of traditional and complementary
medicine 2012; 2(1): 27.
[35]. Dohi T, Anamura S, Okamoto H, Tsujimoto
A. Inhibition of lipoxygenase of rat dental pulp
and human platelets by phenolic dental
medicaments. Dentistry in Japan 1989; 27(1):
45-49.
[36]. Song F, Li H, Sun J, Wang S. Protective
effects of cinnamic acid and cinnamic aldehyde
on isoproterenol-induced acute myocardial
ischemia in rats. J ethnopharmacol. 2013;
150(1): 125-130.

103

[37]. Namjooyan F, Ghanavati R, Majdinasab N,
Jokari S, Janbozorgi M. Uses of complementary
and alternative medicine in multiple sclerosis.
Journal of traditional and complementary
medicine 2014; 4(3): 145.
[38]. Dalai MK, Bhadra S, Chaudhary SK,
Chanda J, Bandyopadhyay A, Mukherjee PK.
Anticholinesterase activity of Cinnamomum
zeylanicum L. leaf extract. TANG. 2014;
4(2): 21-26.
[39]. Nyadjeu P, Dongmo A, Nguelefack TB,
Kamanyi A. Antihypertensive and vasorelaxant
effects of Cinnamomum zeylanicum stem bark
aqueous extract in rats. Journal of Complementary
and Integrative Medicine 2011; 8(1).
[40]. Smid SD, Maag JL, Musgrave IF. Dietary
polyphenol-derived protection
against
neurotoxic β-amyloid protein: from molecular
to clinical. Food & function 2012; 3(12):
1242-250.
[41]. Chen SR, Jin XG, Chen H, Pan HL. Nitric
Oxide Derived from Neuronal NOS Inhibits
Spinal Synaptic Transmission and Neuropathic
Pain. The FASEB Journal 2015; 29: 770-72.
[42]. Chen SJ, Wang MH, Chen J. Antiplatelet and
calcium inhibitory properties of eugenol and
sodium eugenol acetate. Gen Pharmacol-Vasc
S. 1996; 27(4): 629-33.
[43]. Wang ZJ, Tabakoff B, Levinson SR,
Heinbockel T. Inhibition of Nav1. 7 channels
by methyl eugenol as a mechanism underlying
its antinociceptive and anesthetic actions. Acta
Pharm Sinic.2015; 36(7): 791-99.
[44]. Katsuyama S, Otowa A, KAmio S, Sato K,
Yagi T, Kishikawa Y, et al. Effect of plantar
subcutaneous administration of bergamot
essential oil and linalool on formalin-induced
nociceptive behavior in mice. Biomedical
Research 2015; 36(1): 47-54.
[45]. Peana AT, De Montis MG, Nieddu E, Spano
MT, D’Aquila PS, Pippia P. Profile of spinal
and supra-spinal antinociception of (-)-linalool.
Eur J Pharmacol. 2004; 485: 165-74.

International Journal of Medical Laboratory 2016; 3(2): 92-103.

