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ABSTRACT

Hyperglycemia is a condition where blood
glucose levels increase beyond normal
limits. Hyperglycemia can induce oxidative
stress conditions caused by an increase in
free radicals and a reduction in endogenous
antioxidant defenses, characterized by an
increase in blood malondialdehyde levels.
Oxidative stress causes malondialdehyde
levels to increase and endogenous
antioxidants to decrease, therefore the body
needs exogenous antioxidants. One plant
that is rich in antioxidants is cinnamon bark,
where cinnamon bark can increase
antioxidant capacity. This study aims to
examine the effect of cinnamon bark extract
(Cinnamomum burmanii) on reducing blood
malondialdehyde levels in hyperglycemic
rats. This research is experimental research
using the Post Test-Only Control Group
design. Male Wistar rats were divided into 5
groups (n=6), negative control (K-), positive
control (K+), P1 (dose 100 mg/kgBW), P2
(dose 200 mg/kgBW), P3 (dose 300
mg/kgBW). The normality test was carried
out using the Shapiro-Wilk test followed by
One Way Anova and Kruskal Wallis. The
results showed that cinnamon bark
(Cinnamomum burmanii) was proven to be
able to reduce blood malondialdehyde
levels, where the optimal dose was P1 (dose
100mg/kgBW) whereas in the P1 group, the

average malondialdehyde levels were found
to be the lowest compared to other treatment
groups.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic disease
that occurs due to the pancreas not
producing enough insulin or the body being
unable to wuse the insulin produced
effectively(1) . diabetes mellitus is a chronic
disease characterized by metabolic disorders
resulting in increased blood glucose levels.
The incidence of diabetes mellitus in the
world has reached 537 million people, aged
20 - 79 years. The probability of death due
to diabetes mellitus statistically reaches 6.7
million people or one person every five
seconds. The increase in prevalence is due
to changes in lifestyle starting with diet.
Type of food consumed and lack of physical
activity, obesity, hypertension, and genetic
factors (2).

Indonesia is ranked 7th in the world with the
most diabetes mellitus sufferers out of 10
countries, after China, India, the United
States, Pakistan, Brazil, and Mexico,
reaching 10.7 million people who suffer
from diabetes mellitus (2). Diabetes mellitus
is generally divided into two types, namely
Type 1 DM and Type 2 DM (3). Type 1 DM
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is an autoimmune disease that can damage
pancreatic beta cells, causing insulin
deficiency. If there is no insulin hormone,
glucose cannot be taken up by the tissues so
glucose levels in the blood increase, this
condition is called hyperglycemia(4).
Hyperglycemia can induce oxidative stress.
Oxidative stress occurs due to an increase in
free radicals or reduced antioxidant defence
activity, this condition is often known as
reactive oxygen species (ROS) and reactive
nitrogen species (RNS). Oxidative stress is a
condition where there is an imbalance
between oxidants (free radicals) and
antioxidants in the body. So it can cause cell
damage(5). Oxidative stress can be
indicated by MDA levels in serum and
tissue(6). MDA levels are formed from
conditions of increased ROS in the body
which causes lipid peroxidation in cell
membranes, namely in free radical reactions
with polyunsaturated acids (PUFA). If there
is an increase in MDA levels, this will
indicate a process of lipid peroxidation and
oxidative stress(7).

Tissue damage resulting from
hyperglycemia is caused by four ROS
mechanisms, namely activation of protein
kinase C (PKC), increase in the hexosamine
pathway, increase in glycation end products
(AGE), and increase in the polyol
pathway(3). Oxidative stress in diabetes
mellitus sufferers can be determined by
measuring markers of oxidative stress,
namely MDA levels in serum or blood
plasma. MDA levels are one of the end
products of lipid damage in the
polyunsaturated acid (PUFA) group in cell
membranes. Oxidative stress conditions will
cause damage to various body cell
components such as proteins, lipids, and
Deoxyribonucleic Acid (DNA)(7).

The body has natural endogenous
antioxidants in the body such as superoxide
dismutase (SOD), catalase, and glutathione
peroxidase (GPx) which will reduce free
radicals naturally in the body. If free
radicals continue to increase in the body, it
can cause a decrease in antioxidant enzyme
activity(8). High levels of reactive oxygen

species trigger oxidative stress conditions so
that natural antioxidants in the body
decrease because they require antioxidants
that come from outside the body (exogenous
antioxidants). One example of exogenous
antioxidants is those from fruits, vegetables,
spices, and herbal plants(9). Indonesia is a
country rich in spices. This spice can be
used as a natural exogenous antioxidant to
reduce free radicals in the body. One of the
spices that is widely available in Indonesia
IS cinnamon bark.

Cinnamon bark is rich in antioxidants and
other compounds, namely compounds such
as eugenol, safrole, cinnamaldehyde, and
tannin. Cinnamon bark extract can produce
68.65% metaldehyde compounds as a
source of antioxidants to ward off free
radicals. The cinnamaldehyde compound is
included in the phenylpropanoid group,
which is a phenol derivative compound that
plays an important role in antioxidant
activity(10). Based on this, researchers are
interested in examining the effect of
cinnamon bark extract (Cinnamomum
burmannii) on blood Malondialdehyde
levels. The use of cinnamon bark
(Cinnamomum burmannii) in this research
is hoped to make cinnamon bark a
preventative for diabetes.

MATERIALS & METHODS
Materials

Alloxan; 96% ethanol; Sterilized water dor
injection; Aquades (Aquabidest); 70%
alcohol; Handschoen; blood; TBA Reagent;
TCA 5% Reagent; MDA standards;
Cinnamon bark ethanol extract; Rat (Rattus
norvegicus)

Method

This research is an experimental laboratory
research using the Post Test-Only Control
Group design which uses experimental
animals, namely male Wistar rats as
research objects. The research sample was
40 rat which were then divided into 5
experimental groups, namely, negative
control group (K-), positive control group
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(K+) alloxan induction, treatment group
(P1) dose of 100 mg/kg BW, treatment
group (P2) dose 200 mg/kgBW, treatment
group (P3) dose 300 mg/kgBW.

a. Alloxan Induction

The alloxan induction process in white mice
begins with food restriction for 30 hours
before injection. The mice were not given
food but only given water. After the fasting
period is complete, the rat will be manually
restrained and receive an intraperitoneal
injection of 100 mg/kg BW alloxan in the
lower right abdomen(11). Next, the mice
were placed back in their cages and given
standard food and water. After 7 days, the
mice that were induced with alloxan had
their blood glucose levels checked to
determine the hyperglycemic effect before
being given treatment.

b. Making cinnamon bark extract

Cinnamon bark extract is made using the
maceration method with a mixture of 96%
ethanol. The cinnamon bark is first dried
and ground, then 1,000 g of cinnamon bark
powder is soaked in 96% ethanol with a
volume of 1,000 ml for 72 hours at room
temperature until it settles. After three days
the soaking results were put into an
evaporation flask. The evaporation flask is
installed on the evaporator and fill the water
bath with water until it is full. All series of
equipment are installed including the rotary
evaporator, water bath heater (set to a
temperature of 60°C), connected to
electricity. Then wait until the ethanol
solution separates from the active substance
that is already in the evaporation flask, then
leave it until the ethanol flow stops dripping
into the collection flask (+ 1.5 to 2 hours for
one flask). The extraction results are put
into a glass bottle and stored in the
refrigerator or freezer (12).

c. examination of blood malondialdehyde
levels

Malondialdehyde levels were measured
using the colorimeter method by measuring

the TBA (thiobarbituric acid) reaction. This
method is easy to carry out and obtain and
has quite high accuracy and precision, and
the reagents used are relatively cheap.
Procedure for checking malondialdehyde
levels: Put 500 ul of serum into a test tube
using a micropipette; Add 2.5 ml TCA 5%;
Then homogenize using a vortex mixer;
Then centrifuged at a speed of 10,000 rpm
for 15 minutes; Pipette 1 ml of filtrate; Add
1 ml of TBA reagent; Incubate in a water
bath for 30 minutes at 100 °C; chill; Then
the MDA levels were measured using a
spectrophotometer with a wavelength of 530
nm.

STATISTICAL ANALYSIS

Data were analyzed with the SPPS-20
program. For data that is numerical and
categorical, the Shapiro Wilks test will be
used to determine the normality of the data
as a condition for using One-Way ANOVA.

RESULT

Effect of Cinnamon Bark Extract
(Cinnamomum burmanii) on Blood
Malondialdehyde (MDA) Levels

The results of measuring MDA levels in
hyperglycemic rats given cinnamon bark
extract (Cinnamomum burmanii) can be
seen in the following bar diagram.

Rerata Kadar MDA darah

Rerata Kadar MDA darah

control Negatif ~hyperglycemic  P1(Dose 100 P2 (Dose200  P3{Dose 300
K-) rat (K+) mg/kgBW) mg/kgBW) mg/kgBW)

Based on the diagram above, it can be seen
that the average blood MDA level given
cinnamon bark extract was the lowest in
treatment group 1 (dose 100 mg/kgBW),
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namely 2.31 (0.18) nmol/ml compared to
treatment group 2 (dose 200 mg /KgBW)
and treatment 3 (Dose 300 mg/KgBW). The
results of statistical tests can be said that
there is an influence of cinnamon bark
extract on blood levels of malondialdehyde
(MDA) (p<0.05).

Next, a follow-up test was carried out to
find out at what dose the effect began to be
meaningful or significant (Bonferroni Post-
Hoct test).

Bonferroni Post-Hoc Test Results on the
Effect of Cinnamon Bark Extract on Blood
Malondialdehyde Levels nmol/ml.

Group Group pValue

MDA Level | Control (+) | P1(Dose 100mg/kgBW) | 0,000

P2(Dose 200mg/kgBW) | 0,000

P3(Dose 300mg/kgBW) | 0,000

Based on the table above, there was a
significant ~ difference  between  the
hyperglycemia group (control+) and the
group given cinnamon bark extract at
graded doses.

DISCUSSION

The results of this study showed that there
were significant differences in blood MDA
levels between the five groups of rats using
the one-way ANOVA test (P < 0.05). The
results of the research showed that blood
MDA levels in hyperglycemic rats in the
positive control group of mice showed an
increase in the average blood MDA level,
namely 4.88 nmol/ml, where in this group
the highest MDA levels were obtained
among the 5 treatment groups. The positive
control group of rats was induced with
alloxan intraperitoneally at a dose of 100
mg/kgBW. The increase in MDA levels in
the positive control group was caused by the
administration of alloxan which caused
damage to pancreatic beta cells so that
insulin secretion decreased as a result of

which hyperglycemia occurred®?),
Hyperglycemia causes an increase in ROS
resulting in an imbalance between oxidants
and antioxidants or oxidative stress
conditions¥), Oxidative stress conditions
trigger lipid peroxidation in cell membranes
which is characterized by an increase in
MDA levels().

The group of mice given cinnamon bark
extract at a dose of 100 mg/kgBW (P1)
obtained a mean blood MDA level of 2.31
nmol/ml, a decrease compared to the
positive control group and was the lowest
MDA level of all treatment groups. The
group given cinnamon bark extract at a dose
of 200 mg/kgBW (P2) obtained a mean
MDA level of 2.58 nmol/ml where the
MDA level was higher than in the P1 group
but lower than in the K(+) group. The group
given cinnamon bark extract at a dose of
300 mg/kgBW (P3) obtained a mean MDA
level of 3.15 nmol/ml which was higher
than the P2 group and still lower than the
positive control group (K+).

Cinnamon bark contains several
antioxidants ~ such  as  polyphenols,
flavonoids, vitamins A, B, C, and E as well
as proanthocyanidins which are able to
neutralize the lipid peroxidation process by
reducing free radicals due to increased ROS
so that MDA levels decrease *°. The
antioxidants contained in cinnamon bark
work to protect cells from oxidative damage
caused by an increase in free radicals. These
results are in line with previous research
where there was a decrease in serum MDA
levels in mice given cinnamon bark extract
(16, The mechanism for reducing blood
MDA levels in the group given cinnamon
bark extract involves the ability of
antioxidants to counter the oxidative effects
that cause MDA production. Antioxidants
work by inhibiting oxidant enzymes (NOS,
NOX, COX, MPO) resulting in a decrease
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in ROS, interacting with redox signaling
pathways resulting in the activation of
nuclear factor E2 — related factor 2 (NRF-2),
and inhibiting NF-KB which will activate
the response antioxidant enzymes (CAT,
SOD, GPX) in preventing oxidative
damage. Then by reacting directly with
ROS/RNS to form less reactive compounds
an

MDA levels in treatment group 3 (dose 300
mg/kgBW) were higher compared to
treatment groups 1 (dose 100 mg/kgBW)
and 2 (dose 200 mg/kgBW) this was
because the higher dose of cinnamon bark
extract could provide toxic effects. The
toxic compound in cinnamon bark is the
compound coumarin, and the liver is the
main target organ for coumarin. Coumarin
first enters the blood vessels and then
circulates throughout the body. When the
blood passes through the organs, the
coumarin diffuses into the organs, and most
of the blood enters the liver, causing
hepatotoxicity in the liver®®. The liver has
an important role in blood glucose
regulation, in addition to its important role
in energy storage, namely glycogen and
triglycerides. Hepatotoxic conditions cause
glucose to not be stored in the liver so that
blood glucose levels are high in the blood
and hyperglycemia remains(®).
Hyperglycemia conditions trigger an
increase in ROS in the body and lipid
peroxidation occurs, characterized by high
MDA levels, therefore MDA levels at high
doses are still high compared to the
administration of cinnamon bark extract at
low doses %0,

CONCLUSION

Based on research that has been conducted,
cinnamon bark extract (Cinnamomum
burmannii) has an effect on reducing blood
malondialdehyde levels. The best reduction

in malondialdehyde levels is at a low dose,
namely 100mg/kgBW.

Declaration by Authors

Ethical Approval: Approved
Acknowledgement: None

Source of Funding: None

Conflict of Interest: The authors declare no
conflict of interest.

REFERENCES
1. World Health Organization. Global Report
on Diabetes. Frence: WHO Library

Cataloguing in Publication Date. 2020.

2. [IDF] International Diabetes Federation.
2022. Diabetes Atlas 10th .

3. Prawitasari, D.S., (2019). Diabetes Melitus
Dan Antioksidan. KELUWIH: Jurnal
Kesehatan Dan Kedokteran 1(1):48-52. doi:
10.24123/kesdok.v1i1.2496.

4. Petersmann, A., Wieland, D.M.,
U.A, Landgraf,R., Nauck,M.,
Freckmann,G., etal., (2019). Definition,
Classification and Diagnosis of Diabetes
Mellitus.  Experimental and Clinical
Endocrinology and Diabetes 127(Suppl
1):S1-7. doi: 10.1055/a-1018-9078.

5. Pizzino, G., Irrera,N., Cucinotta,M.,
Pallio,G., Mannino, F., Arcoraci, V., et.al.,
(2017). Oxidative Stress: Harms and
Benefits for Human Health. Oxidative
Medicine and Cellular Longevity 2017. doi:
10.1155/2017/8416763.

6. Setyaningsih, S., Roosita,K., Damayanthi,
E., (2017). Efek Produk Galohgor Terhadap
Aktivitas Antioksidan Dan Penurunan Stres
Oksidatif Pada Penderita Diabetes Melitus
Tipe 2 Effect Galohgor ’s Product on
Antioxidant ~ Activity and  Decreased
Oxidative Stress in Type 2 Diabetic
Patients. Jurnal MKMI Volume 13:310-18.

7. Juan, C.A.,, Lastra, JM.P.D.L., Plou, F,J.,
Lebefia, E,P., (2021). The Chemistry of
Reactive Oxygen Species (Ros) Revisited:
Outlining Their Role in Biological
Macromolecules (Dna, Lipids and Proteins)
and Induced Pathologies. International
Journal of Molecular Sciences 22(9). doi:
10.3390/ijms22094642.

8. Setiawan, J., Nugroho, T., (2018). Pengaruh
Ekstrak Kulit Manggis Terhadap Enzim
Katalase Hepar Tikus Terpapar Minyak

Miller,

International Journal of Research and Review (ijrrjournal.com) 5
Volume 11; Issue: 5; May 2024



Pemi Perisnawati et.al. The effect of cinnamon bark extract (Cinnamomum burmanii) on blood
malondialdehyde (MDA) levels in hyperglycemia rats

10.

11.

12.

13.

14.

Jelantah. Diponegoro Medical Journal
(Jurnal Kedokteran Diponegoro) 7(1):263—
72.

Xu, D.P.,, LiY. Meng, X., Zhou, T,
Zhou, Y., Zheng, J., et.al., (2017). Natural
Antioxidants in Foods and Medicinal
Plants:  Extraction, Assessment and
Resources.  International  Journal  of
Molecular Sciences 18(96):20-31. doi:
10.3390/ijms18010096.

Helmalia, Widya,A., Putri, Dirpan, A,
(2019). Potensi Rempah-Rempah
Tradisional Sebagai Sumber Antioksidan
Alami  Untuk Bahan Baku Pangan
Fungsional). Canrea Journal:  Food
Technology, Nutritions, and Culinary
Journal 2(1):26-31. doi:
10.20956/canrea.v2il.113.

Putri, N.A., Khristian, E., Durachim, A.,
(2023). Tinjauan Pewarnaan Hemaktosilin-
Eosin Dan Periodic Acid-Schiff Terhadap
Kerusakan Hati Mencit Yang Diinduksi
Aloksan: A Review of Hematoxylin-Eosin
and Periodic Acid Schiff Staining to Assess
Alloxan-Induced Liver Injury in
Mice.”Borneo  Journal  of  Medical
Laboratory Technology 5(2):296-302.
Lusiana, E., Tamzil, N.S., Oktarina, D.,
(2020). The Efficacy of Cinnamon Extract (
Cinnamomum Burmannii ) on Reducing
Staging Acute Kidney Injury in Ischemia
Reperfusion (IR) Model. Bioscientia
Medicina : Journal of Biomedicine and
Translational Research 5(1):178-81. doi:
10.32539/bsm.v5i1.203.

Yasaroh, S., Christijanti, W., Lisdiana,

Iswari, R.S., (2021). Efek Ekstrak Daun
Kelor (Moringa Oleifera) Terhadap Kadar
Glukosa Darah Tikus Diabetes Induksi
Aloksan. FMIPA  Universitas  Negeri
Semarang 224-29.

Volpe, C.M.O.,, Delfino, P.H.V.,
Anjos,P.M.F., Machado, J.A.N., (2018).

Cellular Death , Reactive Oxygen Species (
ROS ) and Diabetic Complications. Cell
Death & Disease. doi: 10.1038/s41419-017-
0135-z.

15.

16.

17.

18.

19.

20.

Mollazadeh, H., Hosseinzadeh, H., (2016).
Cinnamon Effects on Metabolic Syndrome :
A Review Based on Its Mechanisms.
Iranian Journal of Basic Medical Sciences
19(6).

Sahib, A.S., (2016). Anti-Diabetic and
Antioxidant Effect of Cinnamon in Poorly
Controlled Type-2 Diabetic Iraqgi Patients: A
Randomized, Placebo-Controlled Clinical
Trial. Journal of Intercultural
Ethnopharmacology  5(2):108-13.  doi:
10.5455/jice.20160217044511.

Ayala, A., Mufioz, M.F., Arguelles, S.,
(2014). Lipid Peroxidation: Production,
Metabolism, and Signaling Mechanisms of
Malondialdehyde and 4-Hydroxy-2-
Nonenal. Oxidative Medicine and Cellular
Longevity 2014. doi: 10.1155/2014/360438.
Mielke, H., Abraham, K., Gotz, M., Vieth,
B., Lampen, A, Luch,A., (2011).
Physiologically Based Toxicokinetic
Modelling as a Tool to Assess Target Organ
Toxicity in Route-to-Route Extrapolation-
The Case of Coumarin. Toxicology Letters
202(2):100-110. doi:
10.1016/j.toxlet.2011.01.022.

Chadt, A., Hasani, H.A., (2020). Glucose
Transporters in Adipose Tissue, Liver, and
Skeletal Muscle in Metabolic Health and
Disease. Pflugers Archiv European Journal
of  Physiology 472(9):1273-98. doi:
10.1007/s00424-020-02417-x.

Gonzalez, P., Lozano, P., Ros, G., Solano,
F., (2023). Hyperglycemia and Oxidative
Stress An Integral, Updated and Ciritical
Overview of Their Metabolic
Interconnections. International Journal of
Molecular Sciences 24(11). doi:
10.3390/ijms24119352.

How to cite this article: Pemi Perisnawati, Eti

Yerizel,
cinnamon

The effect of
(Cinnamomum

Alimudin.
extract

Tofrizal
bark

burmannii) on blood Malondialdehyde (MDA)

levels

in hyperglycemic rats. International

Journal of Research and Review. 2024; 11(5):1-
6. DOI: https://doi.org/10.52403/ijrr.20240501

*kkkhkik

International Journal of Research and Review (ijrrjournal.com) 6
Volume 11; Issue: 5; May 2024



