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INTRODUCTION 

Cancer refers to collection of large group of disease 

which involving the abnormal growth of cells. These 

abnormal cells enter to anywhere in the body and caused 

cancer cells. In 2020, Cancer is a leading cause of nearly 

10 million deaths worldwide.
[1]

 It is one of the most 

fearful disease with exorbitant treatment cost which is 

render the patients helpless, and a condition in which 

alternative therapies come in the pictures. This is the 

most awful disease found among people and the largest 

single cause of death in human. Amygdalin or Vitamin 

B17 has beneficial effect for cancer patients.
[2]

 There are 

many cancer therapies known as chemotherapy and 

radiation which kills cancer cells by inducing apoptosis 

however they can adversely affect the life of patients and 

cause a death.
[3, 4, 5, 6, 7, 8, 9]

 In 2007, there are more than 8 

million deaths were estimated which is occurred and by 

2030 it is projected to increment to 17 million cancer 

death per year. Breast cancer, lung, colon /rectum, liver 

cancers are no largely longer confined to only Western 

Industrialized countries but also known as most common 

cancer worldwide.
[10]

 There are different types of cancer 

present in human body. But most common types of 

cancer in male are colorectal cancer (colon cancer), 

prostate cancer, lung cancer, stomach cancer and in 

female the most common types of cancer are breast 

cancer, lung cancer, cervical cancer, colon cancer. Where 

colon cancer is third most common cancer worldwide 

which is often found in patients aged 50 years or older. 

The approved cancer treatment does not depend upon 

diagnostic methods or medical therapies.  

 

In 1830 Amygdalin (Vitamin B17) was first isolated by 

two French chemists.
[11, 12]

 Amygdalin is a controversial 

anti-cancer agent, it is a Cynogenic plant compound 

which is extract from apricot and peach kernels fruit.
[13]

 

Amygdalin/Laetrile is different names of Vitamin B17. 

Chemical its structure consists two glucose rings having 

Chemical formula C20 H27 NO11 on other hand molecular 

mass of amygdalin has 457.43 g/mol. It is easily soluble 

in hot water. And Synonyms of Amygdalin are: (R)-

Amygdalin; D-Amygdalin; (R)-Laenitrile. Vitamin B17 

is considered as a natural Cyanide substance which is 

known as nitiloside, the scientifically named of 

amygdalin is Mandelonetrile beta D-gentiobioside. The 

main anti-cancer activity of amygdalin compound is due 

to cyanide group. The correct dose of amygdalin can 

reduce the pain and complications of cancer cells therapy 

are indicated by many different studies.
[14, 15, 16, 17, 18, 19]

 

There are many studies which highlighted the activity of 

anticancer by amygdalin with reference to its specificity 

of tissues, activity of telomerase and effect of 

anticarcinogenic on many types of cells: for eg. bladder 

cancer cell growth.
[20]
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Figure 1. Structure of Amygdalin. 

 

CONVERSION OF AMYGDALIN TO LAETRILE 

Due to hydrolysis process or hydrolysis of amygdalin, 

laetrile compound is synthesized which is known as 

semisynthetic form of amygdalin. It is also known as 

anti-cancer agent or anti-cancer drug. In the medical 

history, this drug is one of the most controversial 

subjects.
[21, 22, 23]

 Hydrolysis processes converted the 

amygdalin into Laetrile.  

 

HISTORY  

In 1830s amygdalin was first isolated from bitter 

almonds by French Chemists Robiquet and Boutron-

Charlard. Later, Liebig and Wohler observe that the 

hydrolyzation of amygdalin with the evolution of 

aldehyde group of Benz and Hydrogen Cyanide during 

enzyme preparation and this process is known as 

emulsion.
[24]

 

 

In 1845, amygdalin was first used as an antineoplastic 

agent in Russia
[25]

 where the patient who was treated 

shows/reported as positive results.
[26]

 In the 1920s, 

Dr.Ernst Krebs was working on techniques to discover a 

method for enhancing the taste of bootleg Whiskey 

where he observed that apricot kernels extract to 

minimized tumours of rodents.
[27]

 In the United State, 

Initial reports an administration of amygdalin dates back 

to 1920s
[28]

 where at that time oral compose 

(formulation) was determined to be too toxic so it is 

fallen into disused.
[29]

 In 1950s in United State of 

America, Laetrile was patented as non-toxic form of 

amygdalin.
[30]

 

 

In 1970s, the unconventional antineoplastic therapies, 

one of the most widespread was amygdalin and 1978 

almost 70,000 US cancer patient used it
[31]

 so transport of 

amygdalin in US was put banned but In 23 states of 

USA, were permissible to use amygdalin for cancer 

patients.
[32]

 

 

In 1980s, the United State Supreme Court acted to 

uphold a federal ban on interstate shipment of 

Laetrile/Amygdalin because of owing to the large 

number of toxicities reported.
[33]

 Later National Cancer 

Institute (NCI) planned to analyse the efficiency of 

amygdalin therapy and it sponsored a clinical trial with 

FDA consent, but it was unsuccessful to prove the 

efficacy of amygdalin as anti-cancer drug.
[34]

 By that 

time for sale as pharmaceutical product, it was illegal 

instead of this restriction; it is still used as an anti-cancer 

agent.
[35]

 

 

MECHANISM 

How Vitamin B17 kills Cancer cells? 

According to conducted research by Ernest T. Krebs Jr. 

the mechanism of how vitamin B17 kills cancer cells or 

amygdalin action is following: 

Rhodanese is one particular human body enzyme which 

is found in everywhere in the body except at cancer cells. 

On the other side the enzyme Beta-Glucosidase found in 

only cancer cells with very large quantities but not found 

in anywhere in the human body. If there is no enzyme 

Beta-Glucosidase present in body it means there is no 

cancer in body.
[36]

 For normal healthy volunteer who 

have no cancer, then there is no enzyme present.
[37, 38, 39]

 

Vitamin B17 is made up of two chemical composition of 

glucose one is Hydrogen Cyanide and another one is 

Benz aldehyde. 

 

When vitamin B17 is introduced to the body, it is 

breakdown by the Rhodanese enzyme. This enzyme 

breakdown the hydrogen cyanide and Benz aldehyde into 

2 by products, Benzoic acid and Thiocyanate which is 

forms the metabolic pool production for Vitamin B17 

and beneficial in nourishing healthy cells. 

 

When Vitamin B17 comes into contact with cancer cells 

then there is no breakdown and neutralize the enzyme 

Rhodanese but only the enzyme Beta-glucosidase is 

present in very large quantities. 

 

A chemical reaction initiated when Vitamin B17 and 

Beta-glucosidase are comes into contact each other, and 
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the hydrogen cyanide and Benzaldehyde groups are 

combine together synergistically to produce a toxin 

which kills the cancer cells (as shown in Figure 2.).
[40, 41, 

42, 43]
 This whole process is known as selective toxicity 

process which is especially target and broken cancer 

cells only.
[44]

 

 

Another study related to mechanism is reported by 

Cancer Epidemiology Biomarkers and Prevention, who 

studied family history of Colon Cancer people, may be 

able to reduce the risk of disease developing with a few 

dietary changes. It appears when a diet high in an 

essential amino acid (methionine) and high in folic acid 

and low in alcohol intake.
[45]

 In this way control the 

growth of cancer cells and prevent spreading of it to 

other organs. 

 

Zinc is the mechanism of transportation for laetrile. The 

laetrile would get into the tissues of the body because 

patient did not have sufficient level of Zinc. They also 

found that vitamin A, B and C, selenium, magnesium all 

played important role in body to maintaining the defence 

mechanism.
[46]

 The total nutritional program consisting 

of diet, minerals, vitamins, laetrile and pancreatic 

enzymes are best treated for cancer.
[47, 48]

 

 

 
Figure 2. Mechanism of vitamin B17. 

 

SOURCES 

(Apricots, Seeds of Apples, peaches, pears, Lima beans, 

fava beans, Almonds, Staw-berries, Black berries) 

There are many different sources which contain Vitamin 

B17 or amygdalin known as:- seeds, fruits, sprouts, nut 

and the very best source of amygdalin is found in 

apricots. While soil and climate play important role to 

identify how much quantity of Vitamin B17 present in 

any foods so it can be difficult to determine. Amygdalin 

is present in small amount of fruits in kernels such as 

plum (2.5%), bitter almonds (5%), peaches (6%) and 

apricots (8%).
[49]

 It is also present in seed of apple 

(0.3%)
[50]

, Lima beans Sorghum and clover.
[51]

 

Leaves/leafy green, sweet potatoes and yams are best 

sources.  

 

 

 

THERAPEUTIC EFFECT OF AMYGDALIN 

For many years, amygdalin is traditional drug whose 

antitussive, anti-inflammatory, antipyretic and other 

therapeutic effects are known
[52]

 a recent study explained 

that the amygdalin treatment was helpful for alcohol 

induced gastric ulceration and gastric mucosal and 

protection might be mediated by TNF-α suppression and 

gastric mucosal nitric oxide production.
[53]

 Also used for 

preventing and treating inflammatory disorders, 

migraine.
[54]

 Another study related to amygdalin was 

conducted to analyse the antigenic efficiency of 

amygdalin on endothelial cells of diabetic rats which 

explain that the inhibitory effects on angiogenesis in rats 

is induced by amygdalin where vital hallmark of cancer 

cells is known as angiogenesis.
[55]

 In this anti-agynogenic 

activity of amygdalin is investigated which play 

important role in growth of cancer cells.
[56]
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POTENTIAL BENEFIT 

Some research studies found that vitamin B12 or 

amygdalin is the natural Laetrile form and it has some 

benefits. There are many potential benefits of amygdalin 

for health: - Lower blood pressure:- The amygdalin help 

in lower the blood pressure. These effects will be 

improved when it is taken by vitamin.
[57]

 

 

Relieve pain: - According to study, vitamin B12 

stimulated the immune system by stimulate the activity 

of white blood cells to attack harmful cells.
[58]

 May be it 

helps to relieve pain caused by any inflammatory 

disorders or conditions such as joint pain, arthritis. But 

for human, clinical studies related to human being is still 

awaited.
[59]

 

 

Boost immunity: - To fight with cancer cells, a test tube 

study found that the amygdalin enhance the ability of 

immune cells. It provides strength and boost to immunity 

system to fight with cancer.
[60]

 

 

Protect against cancer: - Vitamin B12 have ability to 

kill the cancer cells more easily than killing normal, 

healthy cells. By the department of physiology at Kyung 

Kee University in south Korea, explain that the 

amygdalin extract was combined with human prostate 

cancer cells, this extract helped induced apoptosin in the 

prostate cancer cells, apoptosis is a mechanism of 

“programmed cell death’’ and considered important part 

of cancer treatment. Researcher concludes that the 

natural option for prostate cancer treatment is 

amygdalin.
[61]

 On other animal studies show that the 

amygdalin compound is combined with other antibody – 

enzyme complex it is effectively killing cancerous brain 

and bladder cells under certain condition.
[62]

 

 

PHARMACOLOGICAL EFFECTS 

Amygdalin is most useful part of Traditional Chinese 

Medicine (TCM) which is normally found in bitter 

almond, it has been studying on from two hundred years. 

For cough and Cancer, the extracted amygdalin from 

bitter almond which has been used as auxiliary medicine 

that is explained by First Schrader In 1803 and later 

Robiquet.
[63, 64]

 Pharmacological effects of amygdalin are 

shown in Figure 3. 

 

 
Figure 3. Pharmacological effects of amygdalin. 

 

Anti-tumor effect: In 1970s, for improving the 

efficiency of cancer cells therapy, amygdalin was 

prescribed as a complementary drug. Anti-tumor effect 

may be depend upon the cell cycle process, the induction 

of apoptosis, the production of toxins to reduce or 

eliminate the activity of cancer cells and regulating the 

immune function [Table 1]. Recent studies explain that 

the choosing an effective dose of amygdalin has lethal 

effect with minimum side effects on surrounding cells.
[65, 

66, 67, 68, 69, 70]
 

 

Table 1: Anti-tumor effect of Amygdalin. 

Types of cancer 
Cell types & Dosage of 

amygdalin 

Treatment 

time 
Cellular effects Ref. 

Renal cell 

carcinoma cancer 

RCC cell line type; KTC-

25; 10mg/kg 

24 hours or 2 

weeks 
Apoptosis, adhesionand Proliferation. 

[71] 

Bladder 

Human cells; 10mg/ml 

(UMUC-3 or RT112 

blander cancer cells) 

24 hours or 2 

weeks 

Proliferation, Adhesion, invasion, cell 

cycle, migration, cytoxicity. 
[72] 
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Prostate 

LNCaP cells (Castration-

senstive), DU-145 and 

PC3 cells(castration-

resistant); 0.1mg/ml, 

1mg/ml, 10mg/ml. 

24 hours or 2 

weeks 

Proliferation, apoptosis, cell cycle. 

Dose of amygdalin depently diminished 

tumor cell growth at 10mg/ml (maximum 

effects) 

[73] 

Colon 
Rat model colon cancer; 5 

mg/ml 
24 hours 

Proliferation, cell cycle, cytotoxicity 

proliferation, apoptosis. 
[74] 

Cerevical cancer 

Hela Cells of cervical 

cancer; 1.25mg/ml, 

5mg/ml, 20mg/ml. 

24 hours 

Apoptosis, Proliferation. 

Through mechanism of apoptosis 

amygdalin inhibit the growth of Hela cells. 

[75] 

 

Anti-atherosclerosis effect: If refer to build-up of 

cholesterol, fats and other substances on the artery walls, 

which is restricted to blood flow.
[76]

 The combination of 

amygdalin in apolipoprotein E- knockout mice fed and 

probucol with a fat diet is mediated the Anti-

atherosclerosis effect. Result showed that this 

combination is effectively reducing atherosclerotic 

progress.
[77]

 

 

Analgesic effect: After treatment with amygdalin 

nalorphine induced jump response and mice lack tail-

erecting response found that the mouse hot plate and 

acetic acid-induced writhing test which shows that the 

amygdalin has no tolerance and analgesic effect.
[78, 79]

  

 

Anti-atherosclerosis: Atherosclerosis explains 

cholesterol, fats and other substances on the plaque, 

which shows resistant on blood flow.
[80]

 The combination 

of probucol and amygdalin in apolipoprotein E-knockout 

mice fed with high-fat diet is mediated the Anti-

atherosclerosis effects. Study showed that amygdalin and 

probucol effectively decrease the anti-atherosclerosis 

effect.
[81]

 

 

Effect on diabetes: Amygdalin increases the activity of 

pancreatic enzymes. This compound enhances the lower 

blood sugar and insulin secretion in body.
[82]

 Within 4 to 

8 hours, the treatment of diabetic mice with amygdalin 

and almond extract significantly reduced their blood 

serum glucose.
[83]

  

 

Effect on digestive system: Through the enzyme 

decomposition amygdalin is decomposed the 

benzaldehyde. Amygdalin play important role in inhibit 

the activity of digestion cycle and pepsin. After 

enzymatic breakdown formed compound was essential in 

improving the acute gastric and atrophic diseases in 

mice.
[84]

 Amygdalin protected gastric mucosa from 

alcohol induced gastric ulcers.
[85]

  

 

CONCLUSION 
This review paper shows study of vitamin B17 in cancer 

treatment. Amygdalin is natural source found in apricot 

where vitamin B17 is also natural source found in nuts, 

apple seeds, fruits and other sources. Vitamin B17 act as 

nutrition for healthy cells and lethal for cancer cells. So it 

is act as natural chemotherapy in treatment of cancer 

treatment. There are lots of study who explain that 

vitamin B17 have anti-cancer activity property. Vitamin 

B17 is also known as Amygdalin. The concentration of 

amygdalin is low as compare to concentration needed in 

vivo experimental condition. We hope this review helps 

in future research for use of amygdalin or vitamin B17 in 

pharmacy.  
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