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Introduction

Liriodenine is an alcaloid BIQ isolated for the first time from

the Liriodendron tulupifera [1] and subsequently from Rutaceae,

Magnoliaceae, Monimiaceae, Menispermaceae, Annonaceae

families, etc. [2] (Figure 1).

Figure 1: Liriodenine structure

Liriodenine is an alcaloid that has a wide range of biological

activities, including antimicrobial, anticancer, cardiovascular
effects and affinity for some receptors, is a promising potential drug

candidate for the treatment of multiple ailments.

Antimicrobial activities. Liriodenine has antimicotic effects, that
were determinated in the candidiasis mice model [3]. Also, against
various microorganisms’ activity (Streptococcus, Staphylococcus,
Bacillus, Lysteria, Escherichia, Salmonella, Klebsiella, Pseudomonas,
Enterobacter, Serratia, Shigella, Mycobacterium y Plasmodium
falciparum) [4,5].

Anticancer activity. In order to explain the cytotoxic activity
of liriodenine in neoplastic cells various levels of action have been
proposed; topoisomerase Il inhibition, cell cycle blocking and
apoptosis inducing. In CV-1 cells infected with CV40, liriodenine
inhibit topoisomerasa II, the necessary enzyme for the DNA
replication and separation of recent replicas in eukaryotic cells
chromosomes [6]. In pulmonary adenocarcinoma human cells
(A549) liriodenine blocked the celular cycle progression in the

G2/M phase by the accumulation pathway in the G2 phase of
cyclines (B1) and the kinase activity inhibition of the B1/CDK1
complex. Cyclines, cyclin dependent kinases (CDKs), and cyclin
dependent inhibitory kinases (CDKIs) are involved in cell cycle
progression [7].

Liriodenine caused cell death by activation of caspases. In A549
cells with this alkaloid treatment the PARP protein degradation
was observed, this protein is a substrate for several caspases,
presenting the induction of apoptosis, the number of apoptotic cells

(PI-negative and annexin-V-positive) increased after treatment
with liriodenine [7]. In ovarian cancer induced apoptosis in CAOV-
3 cells via the mitochondrial signaling pathway by involvement of
caspase-3 and caspase-9 [8].

Liriodenine inhibited the human hepatoma cells proliferation,
from Hep G2 and SK-Hep-1 cell lines, blocking the cell cycle in the
transition of the G1-S phase in a dose-dependent manner. On the
other hand, liriodenine increases intracellular nitric oxide (ON)
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levels simultaneously with the blocking of G1 phase of the cell cycle
in Hep G2 cells. ON is an inhibitor of cell proliferation and reversibly
inhibits DNA synthesis [9]. At low concentrations, ON induces
cell growth and protects many cell types from apoptosis, at high
concentrations it inhibits cell growth and induces apoptosis [9].
Liriodenine exhibited potent antitumor activities in
laryngocarcinoma HEp-2 cells, via the upregulation of p53
expression which induced cell apoptosis, and attenuation of the rate
of tumor growth and increased inhibition of cell migration in HEp-
2 cells [10]. Furthermore, increased the number of p-53- positive
cells in human hepatoma cells (9). Decreased cellular viability,
inducing the apoptotic rate, increasing the formation of apoptotic
nucleoli and the caspase-3 activity of MCF-7 cells. The potential
mechanism underlying the antitumor effects of liriodenine may
result from inhibition of Bcl-2, cyclin D1 and VEGF expression, and
up regulation of p53 expression, which ultimately induces cellular

apoptosis [11].

Combined with radiation therapy, induced a significant
decrease in the viability and proliferation of esophageal squamous
cell carcinoma cells, induces apoptosis of radioresistant esophageal
squamous cell carcinoma cell lines by increasing expression of Bax
and caspase-3, and decreasing that of Bcl-2 [12]. One platinum (II)
complex of liriodenine (as TCM active ingredient) with significant
growth inhibition against BEL-7404 human hepatoma cell line was
confirmed [13].

Cardiovascular effects. It was found in electrophysiological
studies using rat heart muscle isolated strips, that liriodenine
blocks the Na* and K* channels, prolongs the action potential by
increasing Ca* entry and can suppress the ventricular arrhythmia
[14]. These results place liriodenine as a potential antiarrhythmic
agent. Moreover, in the ischemia and reperfusion Langendorff
model using Sprague-Dawley rat heart, this alkaloid significantly
promoted the recovery of coronary flow and decreased myocardial
infarction compared to the control group [15,16].

Effects on some receptors. Liriodenine behaved as an M3
muscarinic antagonist, the effects of this alkaloid in tests of
radio-ligand displacement and relaxation of the smooth muscle
of the canine trachea-induced agonist were similar to those of
4-diphenylacetoxy-N-methylpiperidine, a selective antagonist for
M3 receptors [17]. On the other hand, liriodenine caused relaxation
of the contraction induced by norepinephrine in the rat aorta, it
suggests that it also has alphal antagonistic activity [18]. Finally,

inhibited dopamine in situ synthesis and release [19].
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