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ABSTRACT
This review describes the morphological, phytochemical and pharmacological properties of Cinnamoum reticulatum
(Lauraceae). The plant is an evergreen tree and native to Taiwan. The present paper lists an overview the pharmacological
action of potent compound called isoobtusilactone A isolated from Cinnamoum reticulatum and provides researchers with
information for development of this herb.
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INTRODUCTION
Cinnamomum species (Lauraceae) have been used
in folk medicine for their sweating, antipyretic, and
analgesic effects. Cinnamoum reticulatum Hayata
(Lauraceae) is an evergreen tree, a tree native to Taiwan.
Many novel compounds were extracted from the C.
reticulatum. We have identified a series of new compounds
including reticuol (1), isoreticulide (2), 4-hydrox-3methoxyphenethyl derivates (3-7), reticumanone (8),
reticuone (9), cinnaretamine (10) and known compounds
[1-4, 10]. No attention will be paid on how to isolate the
compounds in this review. We will focus on describing
pharmacological mechanism of action of isoobtusilactone
A (IOA) (11) isolated from C. reticulatum.
PHARMACOLOGICAL ACTIVITIES
Cell cycle and apoptosis
Apoptosis refers to program cell death involving
either the mitochondria or the activation of death receptors.
Both pathways induce activation of caspase including
initiator caspases (caspase-2,-8, -9 and -10) and effector

caspases (caspase-3, -6 and -7). The activation of caspase 3
will lead to apoptosis and DNA fragmentation.
Bax counteracts the antiapoptotic effects of Bcl-2.
The translocation of Bax to mitochondria can alterthe outer
membrane permeability and activates the caspase cascade,
leading to apoptotic death [9].
IOA (11) is a butanolide and displays anti-cancer
activity [4-6]. Previous studies have demonstrated that IOA
induces cancer cell program death including human breast
cancer cell (MCF-7, MDA-MB-231), human hepatoma cell
(Hep G2) and human non-small cell lung cancer (A549)
[7]. IOA (11) alters Bax translocation to mitochondria
resulted in releasing cytochrome c and activing the caspase
cascade in Hep G2, MCF-7, MDA-MB-231, and A549 cell
line. P53 is a tumor suppressor gene and known to cause
cell-cycle arrest or induce apoptosis. Many mediators can
control p53-mediated cell cycle arrest. In MCF-7 and
MDA-MB-231 breast cancer cells, IOA caused a
significant inhibition of cycle progression in G2/M phase
and altered related cyclin-dependent kinase (CDK) and
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CDK inhibitor expression. In A549 cells, IOA (11) caused
cell-cycle arrest in G0/G1 phase.

kinase (MAPKKK) family and upstream activator of
MAPK signaling cascades. MAPK signal pathway also
plays an important role in oxidative stress-induced
apoptosis. One study has demonstrated that IOA (11)
induces cell growth inhibition in the MCF-7 and MDAMB-231 cells through producing ROS and activation
ASK1.
Tumor necrosis factor-related apoptosis-inducing
factor ligand (TRAIL) cross-links with death receptor 4
(DR4) or DR5 leads the formation of death-inducing
signaling complex [8]. Recently, one study has shown that
co-incubation of TRAIL and IOA (11) significantly induces
caspase-dependent apoptosis by up-regulation of C/EBP
homologous protein (CHOP) and 5 (DR5) protein levels in
Hep G2 [2]. Further, DR5 expression is associated with
IOA (11) treatment accompanied by provoking intracellular
ROS generation. Taken these results together, IOA (11) can
generate ROS mediated cancer cells death.

Reative oxygen species (ROS) generation and apoptosis
Mitochondria are considered as the main source of
ROS. ROS are highly reactive oxygen free radicals are
generated by multiple mechanisms. ROS can regulate by a
number of cellular pathways and play a dual role in
determining the fate of cell survival and death.
Previous studies have shown that IOA (11) results
in a loss of mitochondria membrane potential and generate
the ROS in Hep G2, MCF-7, MDA-MB-231, and A549 cell
line. The effects can be blocked with different kinds of
ROS scavenger in vitro study.
ROS signaling seems to be mediated in part by
activation of the apoptosis signal-regulating kinase 1
(ASK1)/mitogen-activated
protein kinase (MAPK)
signaling pathway. ASK1 is a member of the MAPK kinase
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CONCLUSION
The IOA (11) isolated from C. reticulatum has
multiple pharmacological actions in inhibiting cancer cells
growth. In general, IOA (11) inhibits cancer cells growth
by maninly producing ROS mediated apoptosis. However,
only one in vivo study demonstrated that IOA (11) inhibited

breast cancer growth in nude mice. In the future, in vivo
studies should be conducted.
ACKNOWLEDGMENT
This investigation was supported by a grant from
the National Science Council of Republic of China.

REFERENCES
1. Chen CY, Chen CH, Lo YC, Wu BN, Wang HM, Lo WL, Lin RJ. Anticancer activity of isoobtusilactone A from
Cinnamomum kotoense: involvement of apoptosis, cell-cycle dysregulation, mitochondria regulation, and reactive oxygen
species. Journal of Natural Products, 71, 2008, 933-940.
2. Chen CY, Yiin SJ, Hsu JL, Wang WC, Lin SC & Chern CL. Isoobtusilactone A sensitizes human hepatoma Hep G2 cells to
TRAIL-induced apoptosis via ROS and CHOP-mediated up-regulation of DR5. Journal of Agricultural and Food
Chemistry, 60, 2012, 3533-3539.
3. Cheng MJ, Lo WL, Yeh HC & Chen CY. (S*)-2,7,8-Trihydroxychroman-4-one. Molbank, 4, 2009, M626.
4. Chia YC, Yeh HC, Yeh YT Chen CY. Chemical constituents from the leaves of Cinnamomum reticulatum. Chemistry of
Natural Compounds, 47, 2011, 220-222.
5. Hu ML. Dietary polyphenols as antioxidants and anticancer agents: more questions than answers. Chang Gung Medical
Journal, 34, 2011, 449-460.
6. Kuo PL, Chen CY & Hsu YL. Isoobtusilactone A induces cell cycle arrest and apoptosis through reactive oxygen
species/apoptosis signal-regulating kinase 1 signaling pathway in human breast cancer cells. Cancer Research, 67, 2007,
7406-7420.
7. Li ZY, Yang Y, Ming M & Liu B. Mitochondrial ROS generation for regulation of autophagic pathways in cancer.
Biochemical and Biophysical Research Communications, 414, 2011, 5-8.
8. Pan G, O'Rourke K, Chinnaiyan AM, Gentz R, Ebner R, Ni J & Dixit VM. The receptor for the cytotoxic ligand TRAIL.
Science, 276, 1997, 111-113.
9. Bubici C, Papa S, Dean K, & Franzoso, G. Mutual cross-talk between reactive oxygen species and nuclear factor-nB:
molecular basis and biological significance. Oncogene, 25, 2006, 6731-6748.
10. Lin IJ, Lo WL, Chia YC, Huang LY, Cham TM, Tseng WS, Chen CY. Isolation of new esters from the stems of
Cinnamomum reticulatum Hay. Natural Product Research, 24, 2010, 775-780.

29 | P a g e

