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ABSTRACT
Objective: The purpose of this study was to investigate the effect of cinnamon on the treatment of Parkinson’s disease (PD)

and to introduce its use in Korea.

Method: We searched the experimental studies in electronic databases (PubMed, CNKI, Wanfang, CiNii, J-STAGE, Science

ON. and OASIS) using the key search terms “cinnamic acid”, “cinnamon”, “cinnamomum”, “Parkinson’s disease”, “Parkinson
disease”, “Parkinsonism”, and “dopamine”. This study only involved experimental studies (in vivo and in vitro) that adopted

cinnamon as a single administration and measured indicators relating to Parkinson's disease, including parkin. tyrosine hydroxylase
(TH), and dopamine.

Results: A Total of 11 literature studies were selected, and they all showed that treatment with cinnamon has a neuroprotective
effect. Cinnamon activated neuroprotective factors and restored neurotransmitters and it reduced the rate of oxidative stress
and inflammation in neurons. As a result, cell viability was upregulated, while cell apoptosis and neurodegeneration were
downregulated. Five in vivo studies, through behavioral tests, also confirmed that cinnamon recovers locomotor function in PD models.

Conclusion: We identified that cinnamon is an effective neural protector and improves motor performance in behavioral testing
in the experimental PD studies.

Key words: cinnamon, Parkinson’s disease. dopamine, review
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Fig. 1. PRISMA flow diagram for process of literature search.

The numbers of articles are as follows and the numbers contain duplicate data: PubMed=48, CNKI=105,
Wangfang =62, J-STAGE =25, CiNii=2, OASIS=0 and ScienceON=0
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Table 1. Summary of Animal Model in Studies (/7 vivo)

Administration .
Study Model Intervention (duration) Outcomes  Behavior Result
ID . . measures test
: capacity
- Neuroprotective proteins were
Tyanseenic 1) Standard DJ-1, Parkin, Barnes maze  increased. ( 1)
Raha & Oral (60 d) a-syn, p-syn, open field, - Locomotor functions were restored.

11 AS3T mice 2) AS3T+0.5% MC

020 " (125) 3) AB3T+cinnamon

: 100 mg/kg GFAP, iNOS,  Pole, t

IBAl rotarod - neuroinflammation, a/p-syn were
reduced. ()
C57BL/6 1) Standard .
mice 2 Standard+NaB Olie(l)lo (10 /(11{) GDNF B . QD NF lefzel vga? increased even
Patel (n=5) 4) Standard+NaFO Merxe I normat moaet
019" C57BL/6 1) Standard+saline - TH, GDNF level were increased.
ice 2) MPTP+05% MC  Oral (7 d) GDNF. TH Rotarod, (1)
(n=5) 3) MPTP+NaB 100 mg/ke ’ open field - Locomotor function was improved.
4) MPTP+cinnamon (M
C57BL/6 ;; i};r};i;rd Gavage . - TH, Neurotransmitters were protected.
X TH dopamine, Rotarod, (1)
mice  3) MPTP+01% MC  needle (7 d) DOPAC, HVA open field - Locomotor function was improved
(n=5) 4) MPTP+cinnamic : 100 mg/kg ' (1) :
Prorok acid
(2019)™ 1) MPTP
C5YBL/6 2) METP+EPAR§ (=) Oral (7 d) TH dopamine. Rotarod, I.n the; st}ldy aimed at melchan.i§m
mice +cinnamic acid - 100 me/kg DOPAC, HVA open field investigation, PPARa was identified
(n=5) 3) MPTP+PPARa (-) ’ as the main route.
+cinnamic acid
1) Standard
Bae CS?BL/6 2) MPTP Lp, inj. (7 d) 62THyt . B - qutophagy, Loss of dopamine neuron
(2018)'° (mice 3) MPTP+ . 10 mg/kg  Pog Provem fiber were reduced. ()
n=>5) . LC3 puncta
cinnamaldehyde
1) Standard Gavage - neurotransmitter, neuroprotective
C57BL/6 2) MPTP needle (7 d) TH, Parkin, proteins, TH were protected. ( 1)
Khasnavis . 3) MPTP+MC - 100 me/k DJ-1, Rotorod, - Locomotor function was improved.
(2014)™ (micz) 4) MPTP+cinnamon &8 dopamine open field (1)
n 5 MPTP+NaFO 50 me/k iNOS, GFAP + Neuroinflammation was reduced.
6) MPTP+NaB + 00 Merke (1)
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1) Standard + Locomotor function was improved
Shaltiel- ., 2) Standard+cinnamon . ’
Karyo Drosophila 3) a-syn AS3T Medium (19 d) a-syn Climbing (1) .
(2012)¥ (n=50) 1) a-syn ASIT+  0.75 mg/mL + Accumulation of a-syn was reduced.
cinnamon (V)

* In all experiments, MPTP was administered within the range of 18-20 mg/ke.

MC : methyl cellulose, a-syn : a-synuclein, p-syn : phospho a-synuclein, GFAP : glial fibrillary acidic protein, iNOS : inducible
nitric oxide synthase, NaB : sodium benzoate, NaFO : sodium formate, MPTP : 1-methyl-4-phenyl-1.2.3,6-tetrahydropyridine,
GDNF : glial cell line-derived neurotrophic factor, TH : tyrosine hydroxylase, DOPAC : 3,4-dihydroxyphenlacetic acid,
HVA : homovanillic acid, PPARa/B : peroxisome proliferator activated receptor a/B, LP. : intraperitoneal, LC3 : light chain

Table 2. Summary of Cell Model in Studies (/n vitro)

Duration Outcomes

Study ID Model Intervention . . Result
. capacity measures
1) Standard
2) 6-0HDA (100 uM) - Cyt-c¢ was decreased. ()
3) 6-OHDA+essential oil  24h : ROS, cyt-c : EO)Extractsycinnamaldehyde
Rt porz el ) O e o T Surivin, Prphyg, " S was nereasd. (1)
cinnamon pdd/dz - P-pdd/42, pdd/42 were decreased.
5 6-OHDA+ (1) : EO
cinnamaldehyde 5 10 uM
Patel Human 1) control siRNA+NaB 4h *1n a study aimed at mechanism

GDNF investigation CREB was identified

(2019 astrocytes  2) CREB (-) siRNA+NaB 250 uM :
as the main route.

SH-SY5Y cells 1) Standard
Maiolo  transfected with 2) HyO, (150 um) 1h : Cell viability., | Cell viability was increased. (1)
(2018)" human TH 3) HyOq+cur/caff/pic 100 nM  PARP-1 cleavage ¥ )
isoform1 4) Hy0s+cinnamaldehyde
1) Standard o Cell viahility, SOD were increased.
2) 6-OHDA (100 uM)+ SOD. d Caspase™d. 'y
Zeng L 40, 60, MDA, DNA )
017" PC12 cell vitamin C 80 ue/mL damage. Baw/Bel-2. Apoptosis, DNA damage,
3) 6-OHD A +cinnamon He ag‘o tosis " Bax/Bcl-2 rate, ¢l Caspase-9,
flavonoids POptost MDA were decreased. ()
Primary neurons 24h ~ N .
from fotal brain 05 mM DJ-1 DJ-1 was increased. (1)
Khasnavis primary 1) Standard
(2012)2 astrocvtes 2) Standard+NaFO 6h : DJ-1, Parkin, - DJ-1, Parkin, PINK1, LRRK2
y 3) Standard+NaB ~ . PINKI, LRRK2,  HtrA2 were. increased ( 1)
of SJL/J 0.5 mM N 3
. HtrA2, a-syn - a-syn was decreased. (| )
mice (F)
Primary 1) Standard Surface marker
Brahmachari microglia 2) MPP+ (1 uM) bh : (CD1lb/c. CDES). Expression of iNOS and surface
(2009)% of moise 3) MPP++ NaFO 1.0 mM iNdS " molecules were decreased. ()

4) MPP++ NaB

6-OHDA : 6-Hydroxydopamine, ROS : reactive oxygen species, cyt-c : cytochrome ¢, EO : essential oil, CREB :
cyclic AMP response element-binding protein, HoO, : hydrogen peroxide, cur : Curcumin, caff : Caffeoyltyramide, pic :
Picceatannolglucoside, PARP : Poly-ADP ribose-polymerase, Bax : BCL-2 associated X protein, Bel-2 : B-cell lymphoma
2. SOD : superoxide dismutase, MDA : Malondialdehyde, ¢l Caspase-9 : cleaved Caspase-9, PINK : PTEN-induced
kinase 1. LRRK : Leucine-rich repeat kinase, HtrA : PARKI13, MPP+ : 1-methyl-4-phenylpyridinium, CD1lb/c :
cluster of differentiation molecule 11B/C, CD68 : cluster of differentiation 68
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