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Amygdalin; is it an anticancer and antitumor agent?
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In recent years, amygdalin has been manufactured and used to treat of many cancers in the 
worldwide. Some researchers showed amygdalin ameliorate the symptoms of patients in 
advanced stage of cancer.
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Introduction 
During 1950 a new vitamin that numbered 
B-17 called laetrile or amygdalin dedicated 
by Ernst Theodore Krebs. Amygdalin, is a 
cyanogenic complexes and relates to the ar-
omatic cyanogenic glycoside group can be 
found in a variety of species in plants, par-
ticularly in the rosaceous plant seed, like 
apricot, cherry, plum and peach. It compos-
es a diglucoside  with cyanide radical (CN) 
which is highly bio-accessible (1). The high-
est concentration is detected in the seeds of 
the rosaceous fruits, like apricot kernels and 
other bitter nuts. Amygdalin is a non-toxic 
compound, but it can hydrolyze and pro-
duce mandelonitrile under the glucosidase 
action, like prunase and amygdalase which 
ultimately decomposed into benzaldehyde 
and hydrogen cyanide (HCN). HCN can 
decompose by some enzymes is poisonous 
substance therefore; some studies demon-
strate amygdalin has antitussive and an-
ti-asthmatic effects. Also, the pharmaco-
logical effects of amygdalin comprise anti-
atherogenic, inhibition of kidney interstitial 
fibrosis, prevention of pulmonary fibrosis, 
immune suppression, resistance to hyper-
oxia induced lung damage, immune regu-
lation, antitumor, anti-inflammatory and 
antiulcer (2). Recently, amygdalin has been 
administered for the treatment of asthma, 
bronchitis, emphysema, leprosy, colorectal 
cancer and vitiligo. However, the most effect 
of identification amygdaline is antitumor or 
anticancer function by decomposing car-
cinogenic substances in the body, blocking 
nutrient source of tumor cells, killing cancer 
cells, inhibiting of cancer cell growth, and 
could also decrease the incidence of colon 
cancer, prostate cancer, lung cancer, and rec-

tal cancer (3).
Therefore, this paper aims to provide further 
investigations of amygdaline advantages and 
signaling pathway of antitumor activities. 

How is the action mechanism of amygdalin?
When amygdalin is in contact with the en-
zyme beta-glucosidase, it is broken down 
to form two molecules of glucose, one mol-
ecule of benzaldehyde and one molecule of 
HCN that HCN is a compound toxic. Hence, 
only the enzyme beta glucosidase is capable 
of manufacturing the HCN from amygda-
lin. While in the body, only the cancer cell 
contains that enzyme (3000 times as much 
glucosidase in the cancer cells as in normal 
cells). Also, amygdalin contains CN that it 
also is in vitamin B12, and in berries like 
blackberries, blueberries and strawberries 
too that CN radical is not a toxic compound 
(4).
The normal cells include an enzyme called 
rhodanese which in the presence of sul-
phur-bearing compounds, changes free cy-
anide to thiocyanate, a perfectly non-toxic 
composite then thiocyanate is excreted in 
the urine. In this way rhodanese neutraliz-
es the amygdaline therefore; HCN do not 
produce in these cells and it only serves as 
glucose to healthy cells providing energy. 
In contrast, malignant cells do not contain 
rhodanese, therefore; production of HCN is 
storage in these cells.
The researches about the importance of 
amygdalin demonstrate diglucoside amyg-
dalin treatment (D-mandelonitrile-β-genti-
obioside) has been administered as a syner-
gistic partner with established substances to 
treat prostatic cancer. It can alter cell cycle 
controlling proteins such as the expression 
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of cdk1 and its corresponding partner cyclin B thereby; 
it reduces the growth rate of prostatic cancer cell lines. 
Various studies show amygdalin has anti-proliferative 
and pro-apoptotic properties on promyelocytic leukemia, 
hepatoblastoma, colon cancer, cervical cancer, and bladder 
cancer cells. Investigations demonstrated amygdalin can 
drive all tumor cell lines into the G0/G1 phase of the cell 
cycle associated with a damage of cells in the S- and G2/M-
phase. Therefore, it causes growth and proliferation block-
ade by slowing the cell cycle. Some studies show 2 weeks 
after amygdalin treatment of in all cell lines down-regulate 
of the cell cycle regulating proteins cdk1, cdk2 andcdk4 as 
well as cyclin A, cyclin B and cyclin D3.
On the other hand, apoptosis is also an essential factor 
in controlling cell number in various developmental and 
physiological conditions and it has been detected, disrup-
tion of apoptotic function contribute to many human tu-
mors. Based on evidences, amygdalin can promote apop-
tosis in kidney fibroblasts and prostatic cancer cell lines. 
However, signaling pathway of apoptosis by amygdalin is 
not documented. One of the amygdalin functions is im-
proving the immune function of organism. It can signifi-
cantly increase polyhydroxyalkanoates (PHA) activity that 
PHA persuades proliferation of human peripheral blood T 
lymphocyte thereby; secretion of interlukein-2(IL-2) and 
interferon gamma (IFN-γ) increase then inhibits the se-
cretion of tumor growth factor-ß1 (TGF-β1) (5).

Conclusion
Amygdalin plays a positive role in the treatment of athero-
sclerosis, diabetes, cancer signaling pathways.
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