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ABSTRACT

I8 Nowadays, herbal medicine is commonly used due to the side effects and high costs of chemical
medicines. Cinnamon appears to be effective in the prevention and treatment of a variety of diseases,
which is used in both food industry and traditional medicine. This study aims to review the effects of cin-
namon on the occurrence of cardiovascular diseases and their related risk factors.

In this review study, the search was conducted using the keywords in English includ-
ing Cinnamon, Cinnamomum, Cinnamaldehyde and Heart, Cardiac, and Cardiomyopathy based on MeSH
terms and the keywords in Persian for the related articles in Web of Sciences, PubMed, ScienceDirect,
Scopus, Google Scholar, and Scientific Information Database (SID) databases published until March 2021.
Out of 205 studies, 51 experimental and clinical human and animal studies were reviewed.

TR The results of studies reported the effects of cinnamon on the risk factors of cardiovascular dis-
eases such as hyperlipidemia, hypertension and oxidative stress.

[@TENERT The majority of human and animal studies have shown that cinnamon prevent and treat cardio-
vascular diseases by lowering oxidative stress and improving blood pressure and blood lipid parameters.
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Extended Abstract habits, stress, smoking, physical inactivity, and diseases
such as diabetes, atherosclerosis and hypertension are risk
Introduction factors of CVD [2, 4].

The use of common therapies in the treatment of many
CVDs, which have wide side effects, is not cost-effective
for many people. On the other hand, the use of herbal
medicines has been considered more due to cultural be-
liefs and adaptations, fewer side effects, availability, and
being cheap [2, 5, 6]. Food condiments and spices are

ardiovascular Diseases (CVDs) are still
the major causes of mortality worldwide
[1]. These diseases include ischemic
heart disease, hypertension, congenital
heart disease, rheumatic heart disease,
cardiomyopathy, endocarditis, heart fail-

ure, and arrhythmias [1, 2]. One-third to one-half of all
CVD cases is related to myocardial infarction and heart
failure [3]. In 2013, the World Health Organization esti-
mated that 17.3 million deaths or 31% of all deaths world-
wide were due to CVD, which is predicted to reach 23.3
million by 2030 [1, 2]. Many conditions such as bad food
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important elements of human nutrition. For thousand
years, some of them have been used as herbal medicine in
the treatment of many diseases including bacterial infec-
tions, coughs, colds, and CVDs [7]. They have various
medicinal properties including immune regulatory effects
and antioxidant and anti-inflammatory properties against
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various diseases including CVD [7-9]. Cinnamon (Cin-
namomum) belongs to the Lauraceae family with 250 dif-
ferent species of evergreen shrubs, and is found mainly
in Asia and Australia [10, 11]. The most common types
of cinnamon include Cinnamomum cassia (C. cassia) and
Cinnamomum verum (Figure 1) [10, 12, 13]. C. cassia is
the most well-known type of cinnamon, which is found in
China, Vietnam, and Sunda Islands. It is also called Chi-
nese cinnamon or Saigon cinnamon; in Arabic, it is called
Salikheh or Darsini [10, 12, 13]. Cinnamomum verum is
a small evergreen tree with 5-7 meters tall that grows in
India and Ceylon. This type of cinnamon is one of the
best types of cinnamon and is known as Ceylon cinna-
mon [10, 12, 13]. Cinnamon tree’s leaves and bark have
been used in different countries as an herbal medicine or
as a flavoring or a spice in cooking since ancient times [5,
10]. In traditional medicine, cinnamon has been used in
the treatment of arthritis and infections, or as an antitus-
sive, antioxidant, anti-inflammatory and analgesic agent
in dental and wound treatment [ 11, 14]. Cinnamon delays
the occurrence of diabetes, colorectal cancer, and bleed-
ing time [11, 15]. Due to the popularity of cinnamon use
as a spice in food industry and in traditional medicine,
more practical studies are required for investigating its ef-
fects on the prevention and treatment of diseases. There-
fore, in this study, we aims to review studies conducted on
the protective effects of cinnamon in CVD.

Materials and Methods

This is a review study. The search was conducted using the
keywords in English including Cinnamon, Cinnamomum,
Cinnamaldehyde and Heart, Cardiac, and Cardiomyopathy
based on MeSH terms and the keywords in Persian for the
related articles in Web of Sciences, PubMed, ScienceDi-
rect, Scopus, Google Scholar, and Scientific Informa-
tion Database (SID) databases. The research was conduct-
ed by two experts separately published until March 2021. At
the end, the results were saved in EndNote format in the
presence of a third expert. Included studies were original ar-
ticles in Persian and English, those with available full texts,
n-vitro/in-vivo/ex-vivo studies, and clinical trials. Review
articles and gray studies including dissertations and confer-
ence articles were excluded. Out of 204 articles found at ini-
tial search, 51 were fully reviewed and their information was
used for the review study. Figure 2 illustrates the process of
article selection.
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Results

The main compounds of cinnamon are Cinnamaldehyde,
Cinnomic acid, Cinnamate and Eugenol. Its flavor is due
to the presence of Cinnamaldehyde (Figure 3) [11, 16].
Moreover, Cinnamon contains amidone, mucilage, tannin,
calcium oxalate, sugar, cinnamomine, essential oil, and
resin [17]. Phenolic compounds of these oily substances
are made in the phospholipid layer of plant cell membrane;
if the amount of phenolic substances in the essential oil be
higher, the antimicrobial properties of the essential oil will
be more [18]. Different parts of cinnamon have different
compounds such as cinnamyl acetate, camphor, terpene
hydrocarbons, and trans-cinnamyl acetate [ 11].

In the books of traditional medicine, cinnamon have
different names such as Darsini, Darchini, Gharfe al-
Darchini and Salikheh. Ceylon cinnamon and Saigon
cinnamon are two oldest types of cinnamon in the world,
dating back to 3-4 centuries ago [12]. The temperament
(mezaj) of cinnamon is warm and dry according to tradi-
tional medicine in Iran and India; in terms of properties, it
is softener, refresher, and having the ability to open duct
obstruction. Cinnamon has been used to treat obsessive-
compulsive disorder and panic and insanity, and to elimi-
nate bad breath or cleanse the breast, to treat coughing and
shortness of breath, and to relieve the hoarseness caused
by thick phlegm [12, 13]. In traditional Far-Eastern medi-
cine, cinnamon has been prescribed as a stomach booster,
liver, tonic and sedative, and as a medicine for postpartum
pain. Generally, Cinnamon is known as a general stimu-
lant that accelerates blood flow, stimulates respiration and
digestion, and increases most of the body’s secretions
[12, 13]. In India and China, Ceylon cinnamon’s branch
bark has been used as a digestive stimulant, respiratory
stimulant or blood flow stimulant. In contrast, Saigon cin-
namon has been used more as a spice due to its spicy fla-
vor. Moreover, it has been used as a kidney stimulant for
urinary retention, treatment of stomach ache and frostbite
on the hands and feet, relieving fever, and reduction of
joint and back pain [12, 13].
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Human studies

In a double-blind placebo-controlled study, using cinna-
mon extract capsules (250 mg/kg body weight) in patients
with type 2 diabetes for two months reduced Total Cho-
lesterol (TC), High Density Lipoprotein (HDL) and Low
Density Lipoprotein (LDL) [19]. In a randomized clinical
trial on patients with type 2 diabetes, the effect of using
cardamom (3 g), cinnamon (3 g), ginger (3 g) and saffron
(1 g) for 8 weeks was evaluated separately and the results
showed that cinnamon reduced HDL and LDL in diabetic
patients [16]. A double-blind, placebo-controlled clinical
trial conducted by Pander et al. on pre-diabetic patients in-
dicated that the use of cinnamon extract (500 mg/kg body
weight) for one year had no beneficial effect in improving
Electrocardiogram (ECG) indicators in individuals with
diabetes [20]. In two studies, cinnamon increased total
antioxidant power in healthy individuals by reducing lipid
peroxidation [21, 22]. Ranjbar et al. in a cross-sectional
study examined the antioxidant effects of cinnamon (re-
duction of lipid peroxidation). They prescribed cinnamon
(100 mg/kg body weight) for two weeks and the results
indicated that cinnamon had significant antioxidant abil-
ity and might be beneficial in reducing the complications
of many oxidative stress-related diseases in humans [22].
Another study explained that the consumption of cin-
namon (500 mg/kg body weight) in patients with type 2
diabetes for 2 months reduced blood sugar and blood lipid
[23]. On the other hand, in a study on the effects of tur-
meric, chili peppers and cinnamon on blood lipids of pa-
tients with CVDs and cancer during an 11-year follow-up,
the findings showed that cinnamon, unlike other spices,
did not affect CVDs [24]. According to a case study con-
ducted by Crawford et al., although daily consumption of
cinnamon powder (1 g/kg body weight) for 16 months in
male patients with type 2 diabetes reduced the complica-
tions of diabetes, it caused fluid retention and edema in the
knee which increased the likelihood of progressive conges-
tive heart failure [25]. Another study examined the effect
of using cinnamon (1 g per day) for 3 months on lowering
blood pressure in diabetic patients [26] (Table 1).

Animal studies

In a study, the use of cinnamon extract (300 and 600
mg/kg body weight) by gavage alone and with metfor-
min (250 mg/kg body weight) for 30 days in rats with
type 2 diabetes increased HDL level but reduced TC and
LDL levels [27]. Another study showed that cinnamon
extract (300 mg/kg body weight) consumed for 18 days
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improved serum level of HDL and LDL in pregnant rats
with type 2 diabetes [28]. In another study, daily use of
cinnamon alcoholic extract (300 mg/kg) along with cap-
topril (20 mg/kg) for four weeks reduced TC and LDL
levels, increased HDL level, and improved atherogenic
index in rats with acute hypertension [29]. One study used
supplemental treatment with cinnamon extract (100 mg/
kg body weight) in rats with metabolic syndrome along
with high-intensity endurance training for 12 weeks, and
found that it significantly reduced TC and LDL levels
and increased HDL level [30]. Other study used daily
consumption of cinnamon alcoholic extract (200 mg/kg)
along with an 8-week endurance training program (with
gradual increase in speed and time) in rats and reported
an improved cardiac hemodynamics, decreased serum
Malondialdehyde (MDA) level, improved characteris-
tics of hyperlipidemia, and decreased serum levels of
TC, LDL, HDL and LDL/HDL ratio [31]. Another study
investigated the effects of cinnamon extract (100 mg/kg
body weight) compared to garlic extract (500 mg/kg body
weight) for 24 hours in healthy rats. Their results revealed
that cinnamon increased urea, Lactate Dehydrogenase
(LDH) and serum Creatine Kinase (CK) level [32]. In
other two studies, cinnamon alcoholic extract in different
doses (500 and 300 mg/kg body weight) improved HDL
and reduced TC and LDL levels in rats with type 2 dia-
betes and hyperlipidemia [33, 34]. The results of many
animal studies have indicated that cinnamon extract in
different doses in rats with type 2 diabetes reduce the se-
rum level of Alanine Aminotransferease (ALT), Aspartate
Aminotransferease (AST) and LDH [27]. In some stud-
ies, there are differences in the effects of cinnamon extract
on these serum parameters, which may be due to differ-
ence in the extraction method, the type of solvent, or the
dose of cinnamon [35].

In one study, simultaneous consumption of cinnamon
and cardamom in rats with a high-fat diet improved oxi-
dative stress by reducing the production of free radicals in
heart tissue [36]. Another study indicated that consuming
cinnamon extract (200 mg/kg body weight) in rats exposed
sequentially to gamma radiation, significantly reduced
damage to heart and liver tissue by reducing necrosis and
apoptosis. It is noteworthy that, as the period of cinnamon
use increased from 15 to 40 days in their study, its pro-
tective effects increased significantly [37]. The combina-
tion of cinnamaldehyde and allopurinol in rats with fruc-
tose-induced metabolic syndrome in one study reduced
oxidative stress in cardiac tissue. In this study, cinnamon
also reduced inflammation and fibrosis in heart tissue by
inhibiting Transforming Growth Factor Beta (TGF-B)/
SMAD cell path [38]. In-vitro studies have proved some
vascular protection effects of cinnamon. Incubation of
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Table 1. Effects of cinnamon on cardiovascular function and blood serum parameters

Note Reference Effects | Study Period ol ptol Cinnamon Dose Samples Disease Model cmwg S
Plant Method Cinnamon
Diabetes
Decrease of ALT, AST,LDL, -y rettormin 300 and 600 induced by
[27] LDH 30 days By gavage Rats . Extract
250 mg/kg mg/kg Streptozotocin
Increase of HDL
(S12)
. Acute
Reduction of TC and LDL, . . -
[29] Increase of HDL, Athero- izl 20 4 weeks _:.ﬂ ravenous 300 mg/kg Rats :.,\umnm:m_o: el
S s mg/kg/ day injection induced by extract
L-NAME
Preventing cardiac Metformin Type 2 dia-
Caused knee edema [25] ischemnia 1000 mg/kg 16 months Orally 1000mg/kg Humans betes Powder
HDL <<m.m e [19] Decrease of TC, HDL, LDL ~ With placebo 2 months Capsules 500 m/kg Humans U2 el Extract
be increased betes
[26] Decrease of blood pres- With placebo 3 months Capsules 1g/day Humans Type 2 dia- Powder
sure betes
In mothers of rats, HDL
and LDL increased. In the Gestational
[28] fetus, antioxidant activity - 18 days By gavage 300 mg/kg Rats diabetes in- Extract
in the heart increased and duced by STZ
apoptosis decreased
Extract’s dose com- .
bined with endurance [30] Dmn_‘ ease of TC and LDL, - 12 weeks By gavage 100 mg/kg Rats Metabolic Extract
. . increased of HDL syndrome
exercises was high
Improved cardiac hemo-
Extract was used dynamics, reduced MDA, Fatigue caused Alcoholic
regularly combined [31] improved blood lipids, - 8 weeks By gavage 200 mg/kg/ day Rats by exhaustive
. . . - extract
with aerobic exercise decreased TC and LDL, exercise
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Note Reference Effects e Study Period Consumption Cinnamon Dose Samples Disease Model Cmmn gt
Plant Method Cinnamon
Increase of LDH, urea, Garlic extract
[32] and CK 500 mg /kg 24 hours By gavage 100 mg/ kg Rats Healthy Extract
The protective effects
of cinnamon on
ventricular cardio- _3&33 negative _:ou Injection of Da- 10,100 and Rats and n_::mBW_-
myocytes were more [51] tropic and chronotropic - 6-8 hours namaldehyde in . Healthy dehyde in
. . . 1000 pm Mice .
evident than on the effects in the heart cinnamon cinnamon
VSM cells (in vitro
test)
Decrease of ALT, AST, LDL, . 300 and 600 STZ-induced
[27] and LDH; increase of HDL Metformin 30 days By gavage me/ke Rats diabetes Extract
Decrease of ROS, main-
tained NO, improved
(49] v,:o%:mua\_ﬂma endothe- } 12 weeks used <<._§ daily 0.02% Mice Healthy rat Cinnamon
lial nitric oxide synthase, diet heart
decreased nitrotyrosine,
and improved fibrosis.
Decrease of nitrotyrosine,
apoptosis and fibrosis in
cardiomyocytes, improve- . . .
[40] ment of oxidative stress - 12 weeks used M,\__M” daily 0.02% Mice ._.<ﬂmm,wmw_m Cinnamon

with antioxidant enzymes
HO-1, GPx-1, NQO-1 and
CAT in heart tissue
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ALT: Alanine transaminase, AST: Aspartate transaminase, CAT: Catalase, CK: Creatine Kinase, GPx-1: Glutathion Peroxidase-1, HDL-1: High Density Lipoprotein, HO-1: Heme oxygenase-1,
LDH: Lactate Dehydrogenase, LDL: Low density lipoprotein, MDA: Malondialdehyde, NO: Nitric Oxide, NQO-1: NAD (P)H:Quinone Oxidoreductase-1, ROS: Reactive Oxygen Species,
STZ: Streptozotocin, TC: Total Cholesterol, VSM: Vascular Smooth Muscle
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Figure 1. Two types of cinnamon: (a) C. Cassia and (b) C. Verum Internal Medicine Today
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Figure 2. The process of selecting articles for the review Internal Medicine Today

204 articles
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Figure 3. Major compounds of cinnamon

Vascular Smooth Muscle (VSM) with cinnamon extract
(100 mM) in vitro in rats improved carotid artery damage
by activating Nuclear factor (erythroid-derived 2)-like 2
(Nrf2) and inhibition of neointimal hyperplasia by inhib-
iting VSM cell proliferation [39]. According to another
study, cinnamon extract use (0.02 %) for 12 weeks re-
duced apoptosis and fibrosis in cardiomyocytes by reduc-
ing nitrotyrosine (P22phox) and neutrophil cytosol factor
1 (P47phox). Moreover, cinnamon improved oxidative
stress by increasing the expression of Heme Oxygenase-1
(HO-1), Glutathione Peroxidase-1 (GPX-1), Quinone
Oxidoreductase-1 (NQO-1) and catalase (CAT) in heart
tissue of rat with type 2 diabetes. Therefore, cinnamon ex-
tract improved oxidative damage caused by high glucose

Figure 4. Cinnamon effect on cardiovascular system

January 2022. Vol 28. Issue 1

Internal Medicine Today

in cardiomyocytes through the Transient Receptor Poten-
tial Ankyrin subtype 1 (TRPA1)/Nrf2 path [40].

Consuming alcoholic extract of cinnamon (50, 100 and
200 mg/kg body weight) reduced the amount of damage
caused by myocardial infarction in rats and induced pro-
tective effects against ischemia-reperfusion injury and the
resulting arrhythmia. Moreover, cinnamon increased heart
rate in ischemic conditions and stabilized changes in the
ST segment, QTc interval, and R-wave amplitude in the
ECG. Furthermore, cinnamon significantly increased su-
peroxide dismutase and glutathione peroxidase activities
and decreased troponin I, LDH and MDA levels five days
after induction of ischemia-reperfusion injury. Therefore,
cinnamon can protect the heart against this injury due to

Internal Medicine Today
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Figure 5. Effects of cinnamon extract on cardiovascular system and blood serum parameters

its antioxidant properties [41]. In a study conducted by
Song et al, the effects of cinnamaldehyde (22.5, 45 and 90
mg/kg body weight) and cinnamic acid (37.5, 75 and 150
mg/kg body weight) along with propranolol (30 mg/kg
body weight) in rats were reported due to its antioxidant
properties, protected the heart against ischemic injury and
increased the activity of Nitric Oxide (NO) and Superox-
ide Dismutase (SOD) and reduced MDA in heart tissue
[42]. The results of another study indicated that cinnamon
improved systolic and diastolic dysfunctions by improv-
ing echocardiographic parameters and hemodynamic pa-
rameters in 7 weeks. Cardiac fibrosis and aortic stenosis
were also reduced in these rats by the use of cinnamalde-
hyde [43]. In another study conducted on the effect of cin-
namon used along with Mexilentine in arrhythmic mod-
els of rats, rabbits, guinea pigs, and rats whose diseases
were induced by chloroform, adrenaline, Strophanthin-k
(Spt-K), and barium chloride, it was found that cinnamon
could reduce the occurrence of chloroform-induced ven-
tricular fibrillation in rats and adrenaline-induced ventric-
ular tachycardia in rabbits, and delayed the onset of this
arrthythmia [44]. Cinnamon consumption also reduced
the occurrence of Spt-K-induced arrhythmia in guinea
pigs, as well as barium chloride-induced arrhythmia and
decreased heart rate. Therefore, cinnamon has obvious
antiarrthythmic effects on experimental arrhythmias [45].
In another study, simultaneous consumption of cinnamon
bark extract (10%) and cardamom seeds improved oxida-
tive stress by increasing the antioxidant enzymes of glu-
tathione, SOD, CAT, GPX, glutathione S-transferase in
the heart and reduced hydrocarbons of conjugated dienes

Internal Medicine Today

and hydroperoxide in high-fat rats [46]. Accordingly, the
antioxidant activity of cinnamon by inhibiting free radi-
cals and inhibiting the enzyme 5 lipoxygenase has been
reported in various studies [47-49]. In another study, cin-
namon was reported to increase antioxidant activity and
reduce apoptosis in heart tissue [28]. Consumption of cin-
namon (0.02%) for 12 weeks in rats with leptin receptor
significantly inhibited the production of Reactive Oxygen
Species (ROS) maintained the NO production, increased
phosphorylated endothelial nitric oxide synthase, and de-
creased nitrotyrosine. Moreover, it improved fibrosis by
reducing the levels of type IV collagen and TGF. There-
fore, cinnamon extract dilated the aorta, improved en-
dothelial-dependent mesenteric blood flow, and reduced
mesenteric vascular regeneration in rats [50]. Findings
of Alvarez et al. indicated that consumption of cinnamon
(10, 100 and 1000 uM) dilated the aortic artery and re-
duced blood pressure by reducing the activity of calcium
channels. Cinnamon also induced negative inotropic and
chronotropic effects in heart tissue of rats. The protective
effects of cinnamon on ventricular cardiomyocytes were
more evident than on the VSM cells [51]. The beneficial
effects of cinnamon at different doses in lowering blood
pressure have also been reported in other animal study
(Table 1) [29].

Discussion
The high level of antioxidants in cinnamon has caused

this plant to act as a cell protector against chemical dam-
age caused by environmental toxins and harmful rays and

Farazande M. et al. Effects of Cinnamon on Risk Factors of Cardiovascular Disease. Intern Med Today. 2022; 28(1):16-37
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against various types of stress to cells and tissues, and pre-
vent cellular and tissue damage by reducing free radicals
and balancing oxidants and antioxidants [37, 47]. In ad-
dition to its antioxidant effects, cinnamon plays a role in
regulating blood lipids, reducing LDL and TC levels, and
improving blood lipids in obese people with high-fat diets
and diabetes [46, 47]. Many studies reviewed in this ar-
ticle had mentioned the beneficial effects of cinnamon on
the heart; however, in the studies conducted by Pender et
al. and Santos et al., it was indicated that cinnamon had no
beneficial effect in regulating blood lipid factors [20, 23].
Moreover, there were conflicting reports about the effect
of cinnamon in increasing HDL level, despite many re-
ports about its effect in improving HDL level which may
be due to the type of extract, solvent or the dose of cinna-
mon. Therefore, further studies are required to assess the
effect of cinnamon on HDL [50].

In the reviewed studies, cinnamon was reported to have
protective effects on the cardiovascular system by reduc-
ing oxidative stress and increasing HDL level, reduce
ischemic damage including apoptosis in heart tissue in
diabetics, reduce blood pressure, and have anti-arrhyth-
mic effects [28, 29, 49]. Our study revealed the effect of
cinnamon in different doses on blood sugar, triglyceride,
TC, AST, ALT and LDL in patients with type 2 diabe-
tes. Furthermore, we found that cinnamon had an effect
in reducing HDL level in many articles [19, 27]. The re-
viewed studies indicated that cinnamon had a preventive
effect on the formation of atherosclerotic plaque which
can be effective in preventing the increase of neutrophil,
fibrosis and hypertrophy and reducing serum NO concen-
tration [29, 40, 50]. Cinnamon consumption causes the
relaxation of VSM wall, the reduction of negative inotro-
pic and chronotropic effects in the heart, and the improve-
ment of systolic and diastolic dysfunctions by reducing
the activity of calcium channels [29, 50].

The most of reviewed studies had examined the effect of
cinnamon on serum levels of sugar, lipids, blood pressure,
and cardiovascular changes. There is scant research on the
effects of cinnamon on the cardiovascular tissue changes
such as apoptosis, inflammation and fibrosis; therefore,
more studies should be conducted in this field (Figure 4).

Conclusion

The results of most human and animal studies have indi-
cated the effectiveness of cinnamon in preventing CVDs.
Cinnamon and its various compounds have an effective role
in preventing and treating CVDs by lowering risk factors
such as blood lipid level and blood pressure, and improving
the balance of oxidants and antioxidants (Figure 5).

January 2022. Vol 28. Issue 1

Ethical Considerations

There was no need for ethical approval, since no experi-
ments on human or animal samples were conducted in
this study.

This study received no financial support from any or-
ganization.

Searching and writing: Maryam Farazandeh; Investi-
gation and classifying data: Sadegh Shabab; Presenting
initial idea, editing and review: Maryam Mahmoudabadi:
searching and editing: Zahra Gholamnejad.

The authors declare no conflict of interest.

Farazande M. et al. Effects of Cinnamon on Risk Factors of Cardiovascular Disease. Intern Med Today. 2022; 28(1):16-37



http://imtj.gmu.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

L

Y oylous YA 0590 NFee ol

$ 1950 Vo
9975t (125 jlow (510 )9S BSinny ) 33 oy o O 51
WaIBaME 1y 0 M eallsgeme myye® 0 'Ol §3lo ¢ 05}y u1 e

Oyl et whgeden (S jypale olils ( Sy 0aSAsS ¢ 55908 58 09,5
Ol edguiin cdgatin (S 5apole olKASS ¢ ST jaciun 5 (50 )18 Sliiod 35 10 Y

.! s D P cagus Y8 il s

L PN

: Voo 601 sylel o b
ouh ofag 428 lacs Lot (lays 3 (298 AL Sl eslil s 09 el ¢ alooh slog s (YL (sladsy 30 5 (25 4 argily EIEET
o Lo oy 9 (556Kt 53 (o S sy o a3 o s o oo 5l (S0 (izea 9 E gl i &y (ol and
el By 0 ol8 (slas Lo 3972 59 ez I (Hadlowe S (g 252l (69,0 Allie ] Sum il antls
et g duallolivns 5 lgiesss 5 il I oSSl glaeglanlS sl Wl 128l (sl (6590 dalllae ol o ERETTPEIE
Oloy Cadgazme 9 alKils slgar sale ledlbl ool 5 5295l JSasl J555 c puaisls o a9 =S s uisbon ekl  3leDL!
e gladiz s cpam IS 3 0 BB L oS g g Slale il g gty lalllano gloil .ot ooliad Y+ YN JLs o sloolols

Aok dalllae o fgcailongy Sgye B giloe
ol 38 o Ml 51 g sy JalS b 4 allia DY Calgiys cqmgCun bl 4o oabicdl allia Y+ ¥ ggare | Rojlgunls’
a8 otlB (o last (510 53Ty 1 (e Sl 4 gy gl o ol Vo y0 0 o8litl (gy9y0 dalle 6 o ez o
b gyt 9heST ol g 055 L2850 ox b o e Aoz S L s s e B
S lons oy 5 6y 33 Gisie S (22l 45 392 () S (o> g (Sldl Slalllas iy @ FEEEIE el Vb oS 2
28 g (st S yRal s 5 95 88 Sgute (orizeen 5 557 5 9elaemaST il a5 Gusbo 3l (Bl 9235
Ve ¥l 095 B9y oolB glags slons .y sl Wlgs 00 (95 dodio

s lo J1 Gl Gloys o mly Glagleys 5l eslatul
pore 3l et Sl O sy 28 31 5 By o By 0 slB
44295k 29) (LS jloslid Jlie 5 5059:3 480 43 (9,0
90392 0o yasd 30 5%eS (B loe ¢ Ka 8 (slag sl g holiiel
LV O P sl 4285 1,3 az g5 5550 o o0y091 )

yilyos 33 yrogS o shol e 51 LS (B9 0 ol8 (sl o
SoaSaang| WS Jalis b g Loy sl [ V] g go dimLis g
el pailog) e B (g0l 0l Slagslon (19> S Lad o
logos)] crrizman g (il o)l oS gail ¢ Slgeago S
3 oo B pgencSy e ol sl g ool @K [)e V] ain
039 W& 02} oo pelie Sl i (sladgal g o il IV] 203 oo JSt5 1,  JBa e oolB (slogs Lo S5
@290 kS plye a4 ol 5l (S a5 el Jlo o2 o .

(b3S slacigie alox | dacslon 3l s )lomn layd o :r“ ‘\L’g" 355 35 S w‘fee olesla Y-AY Jl»j »
D g0 ookl B9 16 ool (lacs Lo 5 53,95 Lo yus oo .“-:95) JS Qo3 ¥ Jols ‘L:-’i)" J.‘."‘°3:5J"° S)lse 31 8590
A N A “f‘ RS < 0o S ﬁ/‘\fhi’t‘:" “‘t
s lons i o el § S|l (lss o gl TS PV Y] S g0 Gprten TV & 7Y

ndsssl 3 5 4 Snpeols sas ot dhor fuciling 5 ool il oS ki slacils sl
&Ly, 9 Ol ph il (Culs ozl olos lem 5 (S0 s

1 e Oukian g #

obTogezmo o1 yo 5355

Sl 09)5 o Kby oSS wapphe (Sypple alStls wrgede i iLS
FAA (BV) YA - YYYD i yals

mahmoudabadym@mums.ac.ir : ;K yiSI oy



http://imtj.gmu.ac.ir/index.php?slc_lang=fa&sid=1
http://orcid.org/
0000-0001-6280-7246
http://orcid.org/
0000-0002-0466-1311
http://orcid.org/
0000-0002-0210-1230
http://orcid.org/
0000-0002-7621-7009

/}/gf ‘).‘)

ARy 5 IS TS & sl Y pls sl Ltad
85 98 Jaugl g2 gumar A ool ' a8l slga cledbl
Yor) Jlo (oslo B g Sloj Cadgamma (ygay g allan job 4y

o ploxl

03 el Sledbl sleolSily 3l wYlae (s9zgounz LU o
G979z 0j9> 33 0,:5) pogu i jpa> )0 dudr G
Nesusl B S o alol> gl «(5y9 0 Slalllas g SYlis
Sl g )8 Sl Yo 3l dalllae sl 10 .0 (59l
in vitro gin vivo @x vivo and o35> o allde JalS" e a5
9 03) S92 g0y gyl ¢ S50y8y0 « S50s) Clinical trials
A ool (igy guw yiwsd 38 (gl Slalllas

g Laslio bl alox 3l (5 pusSls Clalllas 5 (559500 Ylis
Yo F pgomme jliod Bl Lo dnlllas 5l o iolon dllis aodl>
sob 4 alie B Coledy cpgcans Ll 4o cadicdly allis
A ooliiul ol (5590 dalllas 3 T oMbl 5l g gy JolS
] 035 0l ules ¥ ooyleds pyguat o &Ylas & 2,8

il

Cinnamaldehyde. Cinnom- Jalis oy ks odes bS5
bgs o ] 030 9 ylac 45 el Eugenol 4 ic acid. Cinnamate
IV VT (Y o5l yguai) ol Cinnamaldehyde oS 5 &
(ol WS Plonsga ccygal Gyl (prizrad (o
Slga (il 38 Sl SIV] sl (325 9 il e srngalbims i
4z g oud xSl obF Jolo (5La2 dpdgdud 1Y jo 289,
O s Samts Py Sl iy ol 5 Jpih Slge
DIA] 09 g0 o 3u5 uilsl

sebaaS oy Jalate OluS 5 az lo calizes slaciond
Mas L Cangy j0¢ Tty ) Cangy 0TS 0TS 0 s
IVV] st 39290 Vogan 48 o a8 o

6. PubMed

7. Science Direct

8. Scopus

9. Google Scholar
10. SID

11. EndNote

12. Eugenol

13. Cinnamyl Acetate
14. Camphor

15. Cinnamaldehyde
16. Terpene Hydrocarbons

17. Trans-Cinnamyl Acetate

Y o)louds YA 0590 NFee L)

LV-9] ol odis o8ld s

Laura- eslgils- 4y 3laie Cinnamon ailuale pbi b cyuz sl
A5 Sl o Aot a0 G ccalises 4555 YO+ L .ceae
o £95 9501 e 1V ] 095 o by Ll g Lol 1o Bae
Cinnamomum 4 Cinnamomum Cassia (C.Cassia)
29:a5) S Lo yu 15 49 1584 520 VErum (Zeylanicum)
DAY O oylas

ol oty g, 45 Casl I 95 s FoaansLiss C.cassia
7l ol 4 g 0392 0T (g 9 g liz eplig ez
ol 5 aselu & (e 9 9 Tosele ezl 9 o
8 sl SgS 5y CVEIUM L) 0 VY VY] ol g a0
900 glisyl e C"-“:“’ B iy 9 dgsn (Do 9 Gliwgain 1o
plive 21 5lae (591 o] (slociond plas 5| 45 Cond s didpon
4 90392 el Elgil (s gl po 3l (a2 o 95 (ol sy o0
LV WWOIY] Cal Bgym0 dd )3 yuz 110 g D (a2 lo

Orizead 9 529 oS (lpie & ez )0 43D Sy 9 S
syle; 5l easdaKS) g odimdpab ayg0l laic 4y (g3udl jo
5[0 Vo] sl 0ud o o0lainl alisee (glo gl o 308
4 izt 9 dgie g 5] logd 3 ez o e b
K [PV P51/ V-0 KUK 1 -] PPEJOR V-0 PO P
Olalllas yoleol p [V V] ool 00y g0 o0latins] 135 g jlis
5 0995 ol pms oCeled 392 50 5l el g o oatpland
V0] 555 50 S35 Gl b (Vs (e

9158 angd ;0 g0l (lais 4 ezl Cungame 4 a2 gl b
45k dwyp0 I 4 Tt b o o el eizren
2 O S gy ) 50 (Sho3y2unS 5 63,0)15 Slalllae
adllas ol 50 Lo Gl plis 0l lagg o Gloyd 9 (655t
Sl 3l ae 0 oadplonl Slalllas (s 2 5 5591055 44550
S0 (89,8 o l8 slacs Lo 50 (o (Hhidlore

W yg, 9 g0

Sleilsaals” 5l g 035 (5y950 dnlllae g5 5 dalliae

Cinnamon .Cinnamomum Cinnamaldehyde oS!
ol>Masl bl 5 Heart o Cardiac «Cardiomyopathy 4
2 39 3 B g eyl i SLalS 5l izran 5 T e
‘bw..;.llmﬂyj @'Lc)lb‘ ‘5me[§3‘[¢ ) alie 4> 9 Q‘ﬁ""’

1. Cinnamomum

2. Chinese Cinnamon
3. Saigon Cinnamon
4. MeSH Term

5. Web of Sciences

Pas5— ol Gl g slont (W3S Seumn 5 32 0y 513 S 51 K0 g 2551 ) o 0 \Ld



http://imtj.gmu.ac.ir/index.php?slc_lang=fa&sid=1
https://mjl.clarivate.com/search-results
https://scholar.google.com/
https://www.scopus.com/home.uri
https://www.sciencedirect.com/
https://pubmed.ncbi.nlm.nih.gov/
https://www.sid.ir/fa/journal/
https://endnote.com/

Y oylous YA 0590 NFee ol

]
.
Il
.
A . 2 4 N
:LL}UL/’.LLA;:\_;","/,“:?"3.»&’”

B) C.Verum

/.}/UW’J_./}

Olgie 4 ity o 05 ylae alausly 4y 9Kl ()l ( Jlie
0 4dS S yme lgie 4y yuizan Lol o o colainl 4550
Ay g Cawd (Fosle s 90,000 Gleys olyol bl bayl i
25 5 Jeolie 0,0 (20lS gl 9 (T )5larm 3 pcS Glgie

JYY VY] Cl 433;‘50))5 oolasul Oy90

9955 (oI5 prlmnanss 33 g 415 Sl 51
bl Slallas

PS5 heo Y0°) JgusS S &y 0z o ojlae B yma
olo 95 e 10 ¥ g9 (ol Ghilews 5 (G (19 S 9kS 2
s ilS 018 el gy ot 555 155 gy allae
DA 0s T g5 pdae JialS 9 095 e JgydS Mpls
£9 b ohles (89, o jlw dolas b olesTlS 5o
«(p,5 aw) ()0 (p )5 aw) Jo Ol flaias cuts e 4 ¥
o Al b 4 (0 )5 ) gl g (0,5 4w) Joexss
SalS el ulis o8l jo s aS ol lias gl g ol
VT (o5 pae JoyiadS 9 (195 dpde JoyndS

18. Total Cholesterol (TC)
19. High Density Lipoprotein (HDL)
20. Low Density Lipoprotein (LDL)
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1. Streptozotocin (STZ)
2. Heme Oxygenase-1 (HO-1)

3. Glutathion Peroxidase-1 (GPx1-)
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23. Creatine Kinase (CK)
24. Alanine Aminotransferease (ALT)

25. Aspartate Aminotransferease (AST)

4. Quinone Oxidoreductase-1 (NQO-1)
5. Catalase (CAT)

Ode dy Wb o | el by yod JLST 0 S gilin oy
JoradS pl Jg oS 10 (5 bolias (rals el ain o33lg0
095 Sede JorlS o j (5)lobiae Salidl g (195 duie
V] o
2 PS5k Camd) ezl (IS olas allyy, Bjas
L) glsaciin suliiul oo el daliy S LS 10 (p,5 LS
Sgete b gl 7o slagsbe 5 (Ulej 5 S po (20595 il
fﬁv‘déﬂidoujjuch.ouzkwjg‘aﬁ%lqﬁw C.g..r..bj
hw malS cely g 09 ol yon (95 ()2 Dladiin Sgags g
095 e JoyudS g 195 Suie JgydS ool Jo S (g0 s
IVV o (95 pde JoyiandS’ 2 95 Sade JoytudS Coi
30) ez ol olas gz Sl (6,0 adllas o
e il ojlae b aunllio 1 (0 (339 pSkS 2 P skee
@he Glagise 1 (% j9 pSILS 2 o5 ke wail)
Ozl as ols las beasdly ol cwy el YE b o ol
S s 9 g yeme SSY oyl (fien (tali8l cusly

21. Malondialdehyde (MDA)
22. Lactate Dehydrogenase (LDH)
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32. Glutathion Peroxidase-1 (GPx1-)

33. Quinone Oxidoreductase-1(NQO-1)

34, Catalase (CAT)

35. Transient Receptor Potential Ankyrin Subtype 1 (TRPA1)
36. Nitric Oxide (NO)

37. Superoxide Dismutase (SOD)
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26. Transforming Growth Factor Beta

27. Vascular Smooth Muscle Cell (VSMC)

28. Nuclear Factor (Erythroid-derived2) like 2 (Nrf2)

29. p22phox Protein, Known as the Human Neutrophil Cyto-
chrome b Light Chain (CYBA). p22phox is Also Expressed in Many
Other Human Cells Such as Endothelial and Vascular Smooth
Muscle Cells, Including Those Within the Coronary Arteries.

30. Neutrophil Cytosol Factor 1, Also Known as p47phox, is a Po-
tein That in Humans is Encoded by the NCF1 Gene

31. Heme Oxygenase-1 (HO-1)
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41. Glutathione (GSH)

42. Glutathione Peroxidase (GPX)
43. Glutathione S-transferase (GST)
44. Conjugated Dienes (CD)

45. Hydroperoxide (HD)

46. Reactive Oxygen Species (ROS)
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38. Mexilentine
39. Strophanthin-K (Spt-K)
40. Barium Chloride (BaCl2)
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47. Phosphorylated endothelial Nitric- Oxide Synthase (p-eNOS)
48. Ventricular Cardiomyocytes (VCM)
49. Artery Smooth Muscle Cells (VSMC)
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