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Abstract

Amygdalin is a plant-based cyanogenic glycoside that has been the subject of both scientific

interest and controversy for decades. Traditionally used in alternative medicine for its

diverse biological activities, including anticancer, where amygdalin has been explored in

complementary therapy. However, clinical utilization of amygdalin remains contentious due

to concerns about its safety, primarily the release of hydrogen cyanide during its

metabolism. Advancements in nanotechnology provides scope for the safe and targeted of

amygdalin with improved bioavailability and targeted delivery of amygdalin, thereby,

potentially eliminating the toxic effects. This review offers an update on the current

research status surrounding amygdalin, with a focus on its molecular mechanisms of action,

biological activities, and potential therapeutic applications. It also critically examines the

challenges tied to its clinical use, particularly the safety concerns stemming from cyanide

toxicity. Finally, the potential of nanotechnology in addressing cytotoxicity constraints is

highlighted.
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1. Introduction

Amygdalin or vitamin B17 is a naturally occurring cyanogenic glycoside that has garnered

considerable attention in biomedical research due to its multifaceted biological activities.

Found abundantly in the seeds of fruits such as apricots, almonds, and peaches, amygdalin

has been historically utilized in traditional medicine and, more controversially, in cancer

therapy. The molecular formula of amygdalin is C H NO  and it has a molecular weight of

457.43 g/mol [1]. Chemically, it is composed of benzaldehyde, hydrocyanic acid, and one

molecule each of D-mannitol-β-d-glucoside-6-β-glucoside linked by glycosidic bond [2]

(Fig. 1).
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Fig. 1. Chemical structure of amygdalin [2].

It is known for its potential therapeutic properties, including anti-inflammatory [3],

antioxidant [4], and immunomodulatory effects [5], in addition to its purported anticancer

activity [6]. However, the use of amygdalin, particularly in the form of laetrile [7] (d-

Mandelonitrile-β-glucuronide), which is amygdaline devoid of the terminal sugar moiety,

has been a subject of significant debate within the scientific community due to its

associated toxicity risks, primarily from the liberation of cyanide during hydrolysis.

However, recent advancements in nanotechnology have opened new avenues for the
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exploration of amygdalin as a formidable therapeutic agent, particularly in cancer

treatment. Nanoparticle formulations of amygdalin have been reported to enhance its

bioavailability, with the possibility of targeted delivery to cancer tissue, thereby mitigating

its toxic effects. Despite the potential benefits observed in preclinical studies, the clinical

application of amygdalin remains contentious, with a lack of robust evidence from well-

designed clinical trials to support its safety and therapeutic effectiveness. This review aims

to provide a comprehensive overview of the current research involving amygdalin, focusing

on its biological activities, potential therapeutic applications, particularly in cancer therapy,

and the challenges associated with its clinical use and opportunities available, especially

through use of nanotechnology in the deployment of the same. This work is also anchored

around the need for further research to provide a better scope of understanding the

therapeutic potential and safety profile of amygdalin, especially when deployed in

nanoformulation.

2. Bioactive profile of amygdalin

Amygdalin demonstrates a wide array of biological activities, including immunomodulatory,

antioxidant, anti-inflammatory, and antimicrobial effects. Extensive research underscores

its significant impact across various medical conditions. This diverse activity is expected due

to its pivotal role in cellular and molecular signaling and its involvement in several critical

signaling pathways.

2.1. Biological activities of amygdalin

2.1.1. Anti-tumor activity of amygdalin

Amygdalin was used as a combinational drug in cancer therapy since the early 1970s [5].

Despite the known toxicity of amygdalin, a number of studies have shown that treatment

with an optimal dose unleashes the desired anti-cancer properties of the compound [8], [9],

[10], [11], [12].

For example, one study [13] examined the effect of amygdalin on apoptotic proteins like Bax

and Bcl-2 in breast cancer and the results were indeed promising in the light of the

application of amygdalin in the treatment of HER2 positive breast cancer. Another study

investigated the combined use of amygdalin and the anticancer drug Sorafenib, reporting a

reduction in tumor burden and hepatic damage [14] Similar studies on prostrate [15]

(LNCaP and DU145) and cervical [16] cancer cells (HeLa) reported the increased expression

of apoptotic proteins Bax and caspase-3 and decreased expression of Bcl-2 and the
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induction of apoptosis via the endogenous mitochondrial pathway respectively.

Interestingly, amygdalin was also found to disrupt the expression of anti-apoptotic genes

like the XIAP and Survivin [17]. In another study [18] the cancer-inhibiting potential of

amygdalin was evaluated through the depiction of oxidative stress on breast cancer cells.

This study concluded that amygdalin was highly potent in reducing the growth of breast

cancer cells in a dose and time-dependent manner. In addition, the ability of amygdalin to

induce cell cycle arrest and thereby disrupt cell proliferation in cancer cells has been

reported in various studies [19], [20], [21]. Furthermore, in colorectal cancer cells (SNU-C4),

amygdalin treatment was found to induce significant differences in gene expression [22].

According to this study, amygdalin was found to be involved in the downregulation of genes

involved in the cell cycle regulation, and therefore permitted the inhibition of tumor cell

proliferation. Moreover, another study [9] on metastatic non-small-cell lung cancer

demonstrated that amygdalin was extremely potent in inhibiting the proliferative, invasive

and migratory potentials of the tumor cells. Intriguingly, this study also identified that

amygdalin intricately supported the upregulation of proteins involved in cancer cell

metastasis. Yet another study [23] reported that amygdalin was able to decrease the

chemotactic and invasive abilities of renal carcinoma cells. Interestingly however, amygdalin

was found to be comparatively more effective in prostrate and cervical cancer than other

cancers because of its effectiveness at comparatively lower doses at limiting and inhibiting

the division of cancer cells [8], [9], [24], [25]. Moreover, amygdalin also serves as a prodrug

for antibody-directed enzyme prodrug therapy for bladder cancer [26], [27]. Activation of

the amygdalin at the site of the tumor could efficiently kill tumor cells whilst also

decreasing the toxicity and the side-effects from traditional chemotherapies.

Interestingly, the combination of amygdalin and β-glucosidase has demonstrated promising

potential in cancer treatment [28]. For example, studies have evaluated the therapeutic

effects of specific β-glucosidase activators in combination with amygdalin in mice with

implanted tumors [29]. In addition, cancer cell surface antigens are also known to be

targeted by β-glucosidase using antibodies when the combination is administered

intravenously. In this light, amygdalin, functioning as a prodrug, is activated by β-

glucosidase and binds to the tumor's target site, enabling its destruction. Additionally, the

binding of cell membrane peptides to β-glucosidase enhances the enzyme's penetration

into capillary endothelial cells and deep extracellular solid tumors, ultimately leading to

tumor cell death [30].

2.1.2. Immunomodulatory activity of amygdalin
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Amygdalin modulates the immune system and is known to participate in improving

immune function through the inhibition of Transforming Growth Factor-beta 1 (TGF-β) and

the section Interferon gamma (IFN‑γ) and Interleukin 2 (IL‑2) [5]. In addition, amygdalin also

regulate the expression of T-lymphocytes, wherein, low doses were able to induce the

inhibition of immune cell proliferation [5]. Moreover, in various other reports, similar doses

were able to decrease immune-suppression in kidney transplantation experiments in

mouse models [31], [32]. Therefore, although amygdalin may increase the efficiency of

immune cells, other studies have reported that it has enhanced the success of organ

transplantation [33], [34]. Thus, further research is required for reconciling such opposing

immunomodulatory mechanisms elicited by amygdalin.

2.1.3. Anti-inflammatory activity of amygdalin and role in pain-relief

Inflammation plays a central role in a wide range of human diseases including cancer [35].

Amygdalin has been linked to the reduction of inflammation through the inhibition of

nitrite oxide synthesis and inhibition of prostaglandins. In particular, a study reported the

anti-inflammatory potential of amygdalin in an arthritic rat model [3]. Similarly, another

study identified that low doses of amygdalin affected the expression of inflammatory

cytokines like Tumor Necrosis Factor-α (TNF-α) and Interleukin-1β (IL-1β) thereby leading

to a reduction in formalin-induced pain in mice models [36], as similarly observed in

another study in mice models [25].

2.1.4. Antioxidant activity of amygdalin

Amygdalin displays potent antioxidant activity as reported in several studies [37], [38], [39].

In one study carried out on mice models, amygdalin was found to exhibit antioxidant

activity in liver tissue, which suppressed tunicamycin-induced endoplasmic reticulum

stress [40]. Furthermore, the antioxidant activity of amygdalin against cervical cancer cells

was found to be particularly significant [4].

2.1.5. Antibacterial activity of amygdalin

Evidence supporting the antibacterial activity of amygdalin is rare. However, there is

evidence of antibacterial effects of amygdalin extracted from apricot kernels [41], whereby

the susceptibility of various strains of pathogenic bacteria including Streptococcus pyogenes,

Pseudomonas aeruginosa, Staphylococcus aureus and Serratia marcescens on varying

concentrations of amygdalin was ascertained. In addition, a certain report highlighted that

amygdalin possesses remarkable antimicrobial activity against a wide range of pathogens,

including Gram-positive and Gram-negative bacteria, as well as various fungal isolates,
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underscoring its broad-spectrum antimicrobial potential [42]. However, further and more

in-depth studies are necessary for the establishment the scope of effectiveness on a variety

of bacteria species as well as the mechanistic pharmacology involved.

2.1.6. Anti-atherosclerosis activity

Atherosclerosis is a condition depicted by the build-up of cholesterol and fats along the

walls of the arteries and major blood vessels that eventually restricts the flow of blood

through the arteries [1]. Used in combination with probucol, amygdalin was found to

impede the progression of atherosclerosis in mice [34]. Furthermore, mice dosed with

amygdalin were found to have lower levels of cholesterol, low-density lipoproteins, and

low-density triglycerides [43].

2.1.7. Anti-fibrosis activity of amygdalin

The inhibitory effect of amygdalin on fibrosis has been documented by various studies on

renal, liver, pancreatic, and pulmonary fibrosis [44], [45]. In particular, a certain study

revealed that hepatic fibrosis-related genes were expressed at significantly lower levels in

amygdalin-treated groups compared to control groups [46]. This finding suggests that

amygdalin may serve as a promising candidate for the prevention and treatment of hepatic

fibrosis, as it appears to mitigate the genetic expression patterns associated with the

progression of this disease. Moreover, the anti-fibrotic potential of amygdalin was further

evidenced in research focused on idiopathic pulmonary fibrosis, a chronic and often fatal

lung disease characterized by progressive scarring of lung tissue. This study evaluated the

cytotoxicity of amygdalin epimers—L-amygdalin and D-amygdalin—in both in-vitro cell

models and in-vivo mice models of idiopathic pulmonary fibrosis [47]. The results indicated

that L-amygdalin exhibited a higher cytotoxic potential in cell models, suggesting it may be

effective at targeting and eliminating diseased cells in a controlled environment. However,

when tested in mice models, D-amygdalin proved to be more effective in combating

pulmonary fibrosis [47]. Moreover, D-amygdalin demonstrated a stronger inhibitory effect

on inflammation compared to L-amygdalin and showed comparable efficacy in suppressing

the mRNA and protein expression levels of fibrosis-related biomarkers, indicating its

potential for reducing the fibrotic processes that underlie idiopathic pulmonary fibrosis

[47].

In a similar vein, another study underscored amygdalin's potency in improving the

metabolomics profile of rats with bleomycin-induced pulmonary fibrosis, a commonly used

model to mimic human pulmonary fibrosis in research [48]. This study found that

amygdalin not only exerted anti-fibrotic effects but also positively influenced the
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metabolomics activity in PF rats, altering metabolic pathways that could be key to

understanding and treating the disease [48]. These findings provide valuable experimental

evidence supporting the potential clinical application of amygdalin in treating fibrosis,

offering a foundation for future research and possible therapeutic development.

Taken together, these studies highlight the multi-faceted role of amygdalin in fibrosis

prevention and treatment, demonstrating its impact at both the genetic and metabolic

levels in different models of fibrosis. The insights gained from this research could pave the

way for the development of novel amygdalin-based therapies for a variety of fibrotic

diseases.

2.1.8. Anti-neurodegeneration activity of amygdalin

Amygdalin has been shown to protect against nerve cell toxicity, which usually progresses

into neurological diseases [49]. In this regard, amygdalin has the potential for use in treating

neurological diseases [50]. Significantly, amygdalin has been reported to present positive

outcomes when used in Parkinson's disease [51].

2.1.9. Activity of amygdalin on diabetes

Amygdalin enhances pancreatic enzyme secretion, whereby the secretion of insulin and

subsequent reduction in blood sugar levels was reported [52]. Furthermore, a combinatorial

treatment of diabetic mice involving almond extract with amygdalin significantly reduced

blood glucose levels [52].

2.1.10. Activity of amygdalin in the digestive system

Amygdalin is enzymatically hydrolyzed into glucose, benzaldehyde and hydrocyanic acid.

Benzaldehyde in turn inhibits the enzymatic activity of pepsin, which is crucial in digestive

enzymatic cascade. In concert with this, amygdalin was found to improve acute gastric

diseases in mice models [53]. Similarly, amygdalin protects the gastric mucosa from alcohol

induced ulcers, thereby helping to alleviate the symptoms of acute gastric diseases in rat

models [54]. These findings were further supported by another study, which reported that

amygdalin was effective in treating alcohol-induced gastric ulcers [55] Another noteworthy

effect of amygdalin in the digestive system is its capacity to modulate the gut microbiota

[56]. Research has indicated that cyanide levels in the body are influenced by various

factors, including the composition of gut bacteria [57]. Specifically, gram-negative

Bacteroides exhibit high glucosidase activity, releasing cyanide during the symbiotic

digestion of amygdalin. While antibiotics can reduce gut flora, studies show that
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administering amygdalin in such conditions leads to the detection of prunasin but no HCN.

This indicates that amygdalin is metabolized by intestinal enzymes solely into prunasin,

which is subsequently transported to the colon and fully digested by microbial β-

glucosidase [58]. Probiotic therapy may offer an additional approach, as probiotics have

been shown to reduce Bacteroides levels. However, it is already well-established that

Lactobacillus produces β-glucosidases. Further research is needed to evaluate HCN levels in

cancer patients consuming a diet low in Bacteroides but enriched with β-glucosidase-

producing Lactobacillus [56].

2.1.11. Activity of amygdalin in improving respiratory conditions

The hydrolysis of amygdalin into hydrocyanic acid elicits a calming effect on respiration, due

to a protective effect on type II alveolar epithelial cells exposed to air or hyperopia and the

promotion of proliferation of these cells, as observed in rat models [25].

Table 1. A summary of the Bioactive profile of Amygdalin and its implications in human

physiology and diseases.

- Effective in reducing growth and metastasis:

Increases apoptotic proteins (e.g., Bax, caspase−3)

and decreases anti-apoptotic proteins (e.g., Bcl−2)

in various cancers.

[1], [5], [7], [8], [9], [10],

[11], [13], [15], [16], [21],

[22], [23], [24], [25]

- Found to enhance bioavailability and enable

targeted delivery to cancer tissues, thereby

reducing toxic effects.

[59]

- Modulates immune function by inhibiting TGF-β

and enhancing IFN-γ and IL−2 secretion.

[5], [31], [32], [33], [34]

- Affects T-lymphocyte regulation, potentially

enhancing or inhibiting immune response.

- Shown to enhance organ transplantation success

in mouse models.

- Reduces inflammation by inhibiting nitric oxide

synthesis and prostaglandins.

[3], [25], [36]

- Decreases inflammatory cytokines (e.g., TNF-α,

IL−1β) and provides pain relief in arthritis and

Biological Activity Implications References

Anti-Tumor Activity

Immunomodulatory

Activity

Anti-inflammatory

Activity
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other inflammatory conditions.

- Exhibits potent antioxidant effects, especially in

liver and cervical cancer cells.

[4], [37], [38], [40]

- Suppresses endoplasmic reticulum stress in liver

tissues.

- Limited evidence, but shown to possess

antibacterial properties against strains like

Streptococcus Pyogenes, Pseudomonas aeruginosa,

and Staphylococcus aureus.

[41]

- Demonstrated broad-spectrum antimicrobial

activity against Gram-positive, Gram-negative

bacteria, as well as various fungal isolates.

[42]

- Reduces atherosclerosis progression in

combination with probucol.

[1], [43]

- Lowers cholesterol, LDL, and triglycerides in

mice.

- Inhibits fibrosis in various organs, including

kidney, liver, pancreas, and lungs.

[44], [45], [46], [47], [48]

- Protects nerve cells and shows potential in

treating neurological diseases like Parkinson's.

[49], [50], [51]

- Enhances pancreatic enzyme activity, increases

insulin secretion, and lowers blood glucose levels.

[52]

- Improves acute gastric conditions and protects

against alcohol-induced ulcers.

[53], [54], [55]

- Benzaldehyde component inhibits pepsin

activity.

- Provides a calming effect on respiration and

protects alveolar cells from hyperoxia-induced

damage.

[25]

Biological Activity Implications References

Antioxidant Activity

Antibacterial Activity

Anti-atherosclerosis

Activity

Anti-fibrosis Activity

Anti-

neurodegeneration

Activity

Activity on Diabetes

Digestive System

Activity

Respiratory Conditions
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2.2. Amygdalin in cellular signaling

Amygdalin has long been studied for its modulatory effects on cellular signaling pathways.

Research has shown that it influences various physiological processes through both extra-

and intracellular signaling pathways, impacting secretory activity, cell viability,

steroidogenesis, proliferation, and apoptosis [60]. It is interesting to note that the

biosynthesis of amygdalin involves cytochrome P450 (CYP) such as PdCYP79D16 and

PdCYP71AN24 [61], [62]. Thus, it is unsurprising that amygdalin is also responsible in the

modulation of several other CYP type or related enzymes in humans. Moreover, amygdalin

has demonstrated potential therapeutic modulatory effects in various diseases as

highlighted earlier. In the current context for example, amygdalin attenuates atherosclerosis

and exhibits anti-inflammatory properties through modulation of MAPKs, AP-1, and NF-κB

p65 signaling pathways [63]. Modulatory effects in the inhibition of certain cancers,

particularly gastric cancer is also exhibited by amygdalin, whereby the proliferation,

migration, and epithelial-mesenchymal transition of gastric cancer cells is effected by

suppression of the TGF-β/Smad signaling pathway [64]. Additionally, amygdalin has been

implicated in promoting fracture healing through the TGF-β/Smad signaling pathway in

mesenchymal stem cells [65]. Apoptosis of the airway epithelium is suppressed by

amygdalin in addition to the suppression of inflammation, and epithelial-mesenchymal

transitioning via restraining the TLR4/NF-κB signaling pathway in bronchial epithelial cells

[66]. Evidently, amygdalin’s role in cellular signaling affects a broad spectrum of biological

processes and diseases, underscoring its potential for therapeutic applications in biomedical

research (Fig. 2). Further exploration of the mechanisms underlying amygdalin's actions on

cellular signaling pathways could provide valuable insights for future therapeutic

developments.
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Fig. 2. An illustration of amygdalin's role in modulating cellular signaling pathways and its

effects on human pathogenesis.

3. Amygdalin in cancer therapy

Cancers are multi-factorial diseases that are caused by a variety of intrinsic and extrinsic

factors [67], [68], [69], including microorganisms and viruses [70], [71], [72], [73], [74], [75],

[76], [77], [78]. Advancements in cancer therapies have revolutionized treatment options,

introducing groundbreaking innovations such as precision medicine, immunotherapies, and

nanomedicine [79]. In this context, amygdalin has emerged as a particularly promising

candidate, given its demonstrable potential in anti-cancer activity. Here we discuss the

latest advancements in the application of amygdalin for cancer treatment and the impact of

nanomedicine within this framework, while also evaluating its clinical impact.

3.1. Role of amygdalin in cancer nanomedicine

Amygdalin has been explored for its potential therapeutic effects across a range of diseases.

One promising approach involves encapsulating it in nanoparticulate delivery systems,

which addresses some of the toxicity concerns, but also potentiates uptake into cells.

Nanoparticulate delivery systems are submicron in dimension and fabricated with various
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types of materials, particularly polymers. They are versatile and have proved invaluable in

deploying poorly soluble or absorbable drugs to where needed. They can be formulated to

ensure a controlled release of the therapeutic cargo [80], [81]. Amygdalin, has attracted

attention in the field of nanomedicine due to its aforementioned therapeutic applications

and qualifies for nano-encapsulation due to the huge therapeutic potential this could entail

[79], [82] (Fig. 2). Recent studies have explored the application of amygdalin in nano-

formulations, particularly in breast cancer therapy. For example, the use of a pH-sensitive

multifunctional nano-core-shell composite containing amygdalin for effective localized

breast cancer therapy aimed at evaluating its efficacy modulating tumor-promoting factors

and enhancing the effects of radiotherapy on cancer cells [83]. Moreover, the

functionalization of carbon quantum dots with amygdalin has been explored for its

potential in cancer diagnosis and therapy, showcasing the versatility of nanotechnology in

cancer treatment [84]. Additionally, Amygdalin-based, gold/silver nano-drug delivery

systems exhibited controlled release of amygdalin, enhancing its cytotoxic effects on cancer

cells [11], [85], [86]. Likewise, nanoparticle-based amygdalin formulations, were shown to

enhance bioavailability and enable targeted delivery to cancer tissues, thereby reducing

toxic effects [59]. Combination therapies utilizing amygdalin with conventional

chemotherapeutic agents have been explored to enhance treatment efficacy and reduce

toxicity [87]. Such combinations provide scope for the utilization of amygdalin in low

concentrations and thereby allaying any toxicity concerns. In this regard, a folic acid

derivative of amygdalin encapsulated in nanoparticles was evaluated on breast cancer cells

by focusing on the radio-sensitizer efficacy of these nanoparticles on specific cancer cell

lines [88]. The results indicated that amygdalin-folic acid nanoparticles inhibited cancer cell

proliferation and enhanced the effects of radiotherapy through the modulation of tumor-

promoting factors and immunosuppressive modulators. Furthermore, novel therapeutic

regimens encapsulating with cisplatin and vitamin D3 with amygdalin have shown

synergistic effects against lung cancer [89].

These studies emphasize the promising potential of nanoencapsulation of amygdalin, alone

or in combination with other therapeutics as an effective approach, in the deployment to

relevant tissues and the treatment of various diseases, particularly cancer. The development

of nano-formulations containing amygdalin has the potential to improve the efficacy of

existing therapies and addresses the existing challenges associated with cancer treatment.

However, despite the success of such findings, the efficacy of amygdalin in several diseases

including cancer, clearly more studies are warranted, especially in the realm of

nanoencapsulation, due to the huge potential this approach holds.
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Further, the safety profile of amygdalin, particularly in nanoparticle form, is another critical

aspect of its potential application in cancer therapy. Studies have indicated that while

amygdalin can release HCN upon metabolism, the controlled release through nanoparticles

can mitigate this risk, allowing for safer therapeutic use [90]. Furthermore, research has

shown that amygdalin can exert genotoxic effects at high concentrations, necessitating

careful consideration of dosing regimens when developing nanoparticle formulations [91].

Download: Download high-res image (322KB)

Download: Download full-size image

Fig. 3. An illustration of deployment of HCN from nanoparticle after cellular uptake.

Table 2. An overview of the nanotechnology-based approaches involving amygdalin for

cancer treatment.

Developed for localized breast cancer

therapy.

These composites release amygdalin

in response to the acidic environment

of tumors, improving the

effectiveness of radiotherapy [83].

Amygdalin-based

Drug Nano-

formulations Description Function

pH-sensitive

Nano-core-shell

Composites
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Developed to target breast cancer cells. Leverages the overexpression of folic

acid receptors, effectively inhibiting

cell proliferation and enhancing the

effects of radiotherapy [88].

Developed for the treatment of lung

cancer.

Combined with cisplatin and vitamin

D3, these nanoparticles show

synergistic effects in treating cancer,

helping to overcome drug resistance

[89].

Chitosan-based/gold/silver nanoparticles

may be used as an effective drug delivery

system for amygdalin.

These systems demonstrate sustained

and controlled release of amygdalin,

enhancing its cytotoxic effects on

cancer cells [11], [85], [86].

Amygdalin-loaded niosomes (ALN) were

integrated into a carbopol gel formulation

to develop a drug delivery system to

evaluate the selectivity, efficacy, and

toxicity of amygdalin in-vivo.

Nnanoparticle-based amygdalin

formulation was shown to enhance

bioavailability and enable targeted

delivery to cancer tissues, thereby

reducing toxic effects [59].

3.2. Clinical relevance of amygdalin-based anticancer therapeutics

The anti-cancer effects of amygdalin have been demonstrated in in-vitro and animal models.

However, evidence depicting in-vivo data in humans is still scarce. The first study on the

efficacy of amygdalin was carried out in 1978 on 93 cancer patients [92]. However, this

study did not draw sufficient conclusions in support of the cancer-inhibiting potential of

amygdalin. A subsequent study conducted in 1982 to assess the efficacy of amygdalin on

178 cancer patients [93] also indicated that amygdalin did not serve any major therapeutic

advantage towards limiting or inhibiting carcinogenesis, correcting symptoms, or increasing

survival time. Evidently, both studies were largely unsuccessful in exhibiting the anti-tumor

activities based on the in-vitro studies. However, according to another report [94], the

inconclusiveness of these studies can be attributable to flaws in their design and also the

were based on small sample sizes. Crucially, the study did not include a control group and
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thus the reliability of the results may be in question. On the whole, both studies were

retrospective and lacking in data completeness.

Promisingly, a more recent study on six patients with advanced cancer, presented minor

clinical side effects during treatment with amygdalin, however, there was an increase (up to

2.1 mg/ml) in the level of cyanide in the blood of subjects on oral doses of amygdalin was

observed [95]. According to this study, amygdalin was excreted unchanged in the urine.

To date no high-quality randomized control trials have been conducted to evaluate the anti-

cancer properties of amygdalin; thus, giving rise to a huge gap and opportunities in this

regard. Consequently, the Cochrane Collaboration concluded that there is no sound data

from controlled clinical trials supporting the claim that amygdalin has beneficial effects for

cancer patients [96]. Moreover, the Food and Drug Administration (FDA) has banned the sale

of amygdalin as a medicinal product due to concerns about cyanide toxicity [97]. Whilst

ongoing research point to the therapeutic potential of amygdalin, particularly in cancer

treatment and other conditions, the lack of robust evidence from controlled clinical trials

has meant that questions about its efficacy and safety lingers. Thus, further well-designed

studies are warranted to clarify the role of amygdalin in medical practice and to address its

toxicity and potential side effects. Nanoencapsulation of amygdalin provides an avenue for

its deployment in a manner that harnesses its full potential and also addressing the

aforementioned side effects. This intern, will pave the way for meaningful clinical

exploration because thus far, all clinical studies have relied on the use of amygdalin in its

nascent form or in conventional dosage forms.

4. Amygdalin toxicity: challenges and future considerations

The toxicity of amygdalin has been a subject of interest due to its potential health

implications. Amygdalin is widely classified as a cyanogenic glycoside [90]. Studies have

shown that amygdalin can induce toxicity, especially when consumed orally, as it can lead

to the production of hydrogen cyanide in the gastrointestinal tract [98]. The toxicity of

amygdalin has been demonstrated in various animal studies, indicating that high doses of

amygdalin can have adverse effects on health [60]. Upon oral ingestion, amygdalin

undergoes enzymatic cleavage by amygdalin lyase, resulting in the formation of prunasin

and glucose. Prunasin is then further hydrolyzed by the enzyme prunasin lyase, producing

mandelonitrile and glucose. Mandelonitrile is subsequently broken down into benzaldehyde

and hydrogen cyanide (HCN) through the catalytic action of hydroxyl nitrile lyase [99]. The

release of cyanide is particularly hazardous, as it interferes with cellular respiration by

binding to cytochrome oxidase, a critical enzyme in the electron transport chain. The
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dissociation of hydrocyanic acid into cyanide ions allows for their absorption into the body,

where they disrupt the electron transfer process within the respiratory chain, effectively

blocking the utilization of oxygen. This interference results in cellular hypoxia and lactic

acidosis, making the toxicity of amygdalin potentially lethal [100]. Interestingly, a certain

study [101] observed the metabolism of orally administered amygdalin in a simulated

gastrointestinal cell culture and found that it degraded first to prunazine and later to

mandelonitrile by β-glucosidase, then hydroxylated to hydroxymandelonitrile in the small

intestine. No cyanide or benzaldehyde was released at this stage, indicating that cyanide is

likely to be produced in the lower intestine, which is rich in bacterial microflora. Firmicutes,

Bacteroidetes, and Actinobacteria are the main groups of bacteria that contribute to the

release of cyanide in the gut. Lethal oral doses for cyanide are 2.13–6 mg.kg−1 body weight,

and it has been confirmed that 59 mg of cyanide is released from 1 g of amygdalin [102].

However, based on other reports [103], highly purified amygdalin applied at “therapeutic”

concentrations (orally 0.6–1 g.kg−1) is unlikely to cause toxicity [104].

In essence, amygdalin is known to influence multiple cellular signalling pathways. It

activates p38MAPK, which modulates death stimuli, promotes the activation of apoptotic

proteins like Bax, and inhibits anti-apoptotic proteins like Bcl-2. This activation leads to

mitochondrial outer membrane permeabilization, a critical event that facilitates the release

of cytochrome c. Additionally, amygdalin promotes the overproduction of reactive oxygen

species (ROS), disrupting oxidative balance and further contributing to apoptosis [60].

However, many studies have highlighted that the toxicity of amygdalin is markedly reduced

when administered via routes other than oral ingestion. Acute toxicity experiments have

revealed that oral administration is approximately 40 times more toxic than intravenous

injection [105]. For example, research has demonstrated that an intravenous injection of

amygdalin at a dose of 500 mg/kg caused no fatalities in experimental animals, whereas the

same dose delivered intragastrically resulted in an 80 % mortality rate within just 48 h [106].

Moreover, a particular study noted that amygdalin on its own did not exhibit toxicity after a

24-hour incubation period. However, it showed significant cytotoxic effects—such as the

inhibition of cell proliferation, generation of reactive oxygen species (ROS), and induction of

apoptosis, only following treatment with β-glucosidase. Thus, amygdalin carries a

significant risk, particularly when administered orally [107], because cyanide is released in

much larger quantities after oral ingestion compared to intravenous administration. This

increased cyanide release is attributed not only to the rapid activity of intestinal microflora

[108] but also to the mechanical breakdown of amygdalin through chewing [109].
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Whilst amygdalin has been explored for its potential anticancer properties, it is crucial to

consider its toxicity profile and how this can be harnessed for potential therapeutics.

Amygdalin induces toxicity in a dose-dependent manner, with high doses leading to

negative effects on oxidative balance and histopathology in animal models [60].

Furthermore, the conversion of amygdalin to cyanide in the gut highlights the potential

risks associated with its consumption, emphasizing the importance of understanding its

toxicokinetics [99]. Studies have shown that amygdalin can be enzymatically converted to

cyanide, which can have detrimental effects on various physiological processes [110].

However, such toxicity in humans is imposed only on overconsumption of amygdalin [111].

Therefore, careful regulation of amygdalin use in therapeutic applications may be the way

forward toward effective therapeutic outcome. In addition, there is a huge scope for the

application of nanoformulation to address the toxicity concerns highlighted above.

5. Conclusion

Amygdalin displays a wide range of biological activities, including immunomodulatory,

anti-inflammatory, antioxidant, antibacterial, and anti-fibrotic effects, as well as its

influence on digestive system function and modulation of gut microbiota. These

multifaceted properties underscore its significant potential as a powerful therapeutic agent

for various diseases, including cancer, diabetes, atherosclerosis, neurodegenerative

disorders, and respiratory conditions. However, current evidence from clinical studies is

insufficient to conclusively support the widespread use of amygdalin in medical practice in

cancer therapy. The potential risks associated with cyanide toxicity necessitate careful

consideration and further investigation through well-designed clinical trials.

Notwithstanding, it is the view of the authors that the usefulness of amygdalin can best be

harnessed when encapsulated, especially as nanoparticulate delivery systems. This

approach permits the controlled release of amygdalin and also permits targeting to relevant

parts of the body, for example in tumors. Thus, exploration of amygdalin in nanoparticulate

platforms presents promising possibilities for enhancing its efficacy and minimizing its

toxicity, which has been a major concern in its traditional use. The continued exploration of

amygdalin in nanomedicine and its integration into comprehensive cancer treatment

strategies may offer new opportunities for improving patient outcomes, provided that

safety concerns are adequately addressed.

CRediT authorship contribution statement

Nashiru Billa: Writing – review & editing, Writing – original draft, Formal analysis,

Conceptualization. Queenie Fernandez: Writing – original draft, Writing – review & editing.

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 17/35



[1]

[2]

[3]

[4]

[5]

Declaration of Competing Interest

The authors declare the following financial interests/personal relationships which may be

considered as potential competing interests: NASHIRU BILLA reports financial support and

article publishing charges were provided by Qatar National Library. If there are other

authors, they declare that they have no known competing financial interests or personal

relationships that could have appeared to influence the work reported in this paper.

Recommended articles

Data availability

Data will be made available on request.

References

X.Y. He, L.J. Wu, W.X. Wang, P.J. Xie, Y.H. Chen, F. Wang

Amygdalin - a pharmacological and toxicological review

J. Ethnopharmacol. (2020), 10.1016/j.jep.2020.112717

T. Cairns, J.E. Froberg, S. Gonzales, W.S. Langham, J.J. Stamp, J.K. Howie, D.T. Sawyer

Analytical chemistry of amygdalin

Anal. Chem., 50 (2) (1978), 10.1021/ac50024a037

A. Moslehi, M. Farahabadi, S.A. Chavoshzadeh, A. Barati, S. Ababzadeh, A. Mohammadbeigi

The effect of amygdalin on endoplasmic reticulum (ER) stress induced

hepatic steatosis in mice

Malays. J. Med. Sci., 25 (1) (2018), 10.21315/mjms2018.25.1.3

N. Sokkar, O. El-Gindi, S. Sayed, S. Mohamed, Z. Ali, I. Alfishawy

Antioxidant, anticancer and hepatoprotective activities of cotoneaster

horizontalis decne extract as well as α-tocopherol and amygdalin

production from in vitro culture

Acta Physiol. Plant., 35 (8) (2013), 10.1007/s11738-013-1276-z

P. Saberi Hasanabadi, F. Shaki

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 18/35

https://doi.org/10.1016/j.jep.2020.112717
https://doi.org/10.1016/j.jep.2020.112717
https://doi.org/10.1021/ac50024a037
https://doi.org/10.1021/ac50024a037
https://doi.org/10.21315/mjms2018.25.1.3
https://doi.org/10.21315/mjms2018.25.1.3
https://doi.org/10.1007/s11738-013-1276-z
https://doi.org/10.1007/s11738-013-1276-z
https://scholar.google.com/scholar_lookup?title=Amygdalin%20-%20a%20pharmacological%20and%20toxicological%20review&publication_year=2020&author=X.Y.%20He&author=L.J.%20Wu&author=W.X.%20Wang&author=P.J.%20Xie&author=Y.H.%20Chen&author=F.%20Wang
https://scholar.google.com/scholar_lookup?title=Amygdalin%20-%20a%20pharmacological%20and%20toxicological%20review&publication_year=2020&author=X.Y.%20He&author=L.J.%20Wu&author=W.X.%20Wang&author=P.J.%20Xie&author=Y.H.%20Chen&author=F.%20Wang
https://scholar.google.com/scholar_lookup?title=Analytical%20chemistry%20of%20amygdalin&publication_year=1978&author=T.%20Cairns&author=J.E.%20Froberg&author=S.%20Gonzales&author=W.S.%20Langham&author=J.J.%20Stamp&author=J.K.%20Howie&author=D.T.%20Sawyer
https://scholar.google.com/scholar_lookup?title=Analytical%20chemistry%20of%20amygdalin&publication_year=1978&author=T.%20Cairns&author=J.E.%20Froberg&author=S.%20Gonzales&author=W.S.%20Langham&author=J.J.%20Stamp&author=J.K.%20Howie&author=D.T.%20Sawyer
https://scholar.google.com/scholar_lookup?title=The%20effect%20of%20amygdalin%20on%20endoplasmic%20reticulum%20%20stress%20induced%20hepatic%20steatosis%20in%20mice&publication_year=2018&author=A.%20Moslehi&author=M.%20Farahabadi&author=S.A.%20Chavoshzadeh&author=A.%20Barati&author=S.%20Ababzadeh&author=A.%20Mohammadbeigi
https://scholar.google.com/scholar_lookup?title=The%20effect%20of%20amygdalin%20on%20endoplasmic%20reticulum%20%20stress%20induced%20hepatic%20steatosis%20in%20mice&publication_year=2018&author=A.%20Moslehi&author=M.%20Farahabadi&author=S.A.%20Chavoshzadeh&author=A.%20Barati&author=S.%20Ababzadeh&author=A.%20Mohammadbeigi
https://scholar.google.com/scholar_lookup?title=Antioxidant%2C%20anticancer%20and%20hepatoprotective%20activities%20of%20cotoneaster%20horizontalis%20decne%20extract%20as%20well%20as%20-tocopherol%20and%20amygdalin%20production%20from%20in%20vitro%20culture&publication_year=2013&author=N.%20Sokkar&author=O.%20El-Gindi&author=S.%20Sayed&author=S.%20Mohamed&author=Z.%20Ali&author=I.%20Alfishawy
https://scholar.google.com/scholar_lookup?title=Antioxidant%2C%20anticancer%20and%20hepatoprotective%20activities%20of%20cotoneaster%20horizontalis%20decne%20extract%20as%20well%20as%20-tocopherol%20and%20amygdalin%20production%20from%20in%20vitro%20culture&publication_year=2013&author=N.%20Sokkar&author=O.%20El-Gindi&author=S.%20Sayed&author=S.%20Mohamed&author=Z.%20Ali&author=I.%20Alfishawy


[6]

[7]

[8]

[9]

[10]

[11]

[12]

The pharmacological and toxicological effects of amygdalin: a review study

Pharm. Biomed. Res. (2022), 10.18502/pbr.v8i1.9381

A. Bora, C.R. Silvia, W.D. Mohanty, S. Pinnelli, V. B. K

Amygdalin Laetrile-a Nascent Vitamin B17: A Review

Int. J. Res. Med. Sci., 9 (7) (2021), 10.18203/2320-6012.ijrms20212512

A. Třísková, J. Rudá-Kučerová

Can amygdalin provide any benefit in integrative anticancer treatment?

Klin. Onkol., 32 (5) (2019), 10.14735/amko2019360

Y. Chen, J. Ma, F. Wang, J. Hu, A. Cui, C. Wei, Q. Yang, F. Li

Amygdalin induces apoptosis in human cervical cancer cell line hela cells

Immunopharmacol. Immunotoxicol., 35 (1) (2013), 10.3109/08923973.2012.738688

L. Qian, B. Xie, Y. Wang, J. Qian

Amygdalin-mediated inhibition of non-small cell lung cancer cell invasion

in vitro

Int. J. Clin. Exp. Pathol., 8 (5) (2015)

J. Makarević, J. Rutz, E. Juengel, S. Kaulfuss, I. Tsaur, K. Nelson, J. Pfitzenmaier, A. Haferkamp,

R.A. Blaheta

Amygdalin influences bladder cancer cell adhesion and invasion in vitro

PLoS One, 9 (10) (2014), 10.1371/journal.pone.0110244

R. Sohail, S.R. Abbas

Evaluation of amygdalin-loaded alginate-chitosan nanoparticles as

biocompatible drug delivery carriers for anticancerous efficacy

Int. J. Biol. Macromol., 153 (2020), 10.1016/j.ijbiomac.2020.02.191

H.K. Du, F.C. Song, X. Zhou, H. Li, J.P. Zhang

Effect of amygdalin on serum proteinic biomarker in pulmonary fibrosis of

bleomycin-induced rat

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 19/35

https://doi.org/10.18502/pbr.v8i1.9381
https://doi.org/10.18502/pbr.v8i1.9381
https://doi.org/10.18203/2320-6012.ijrms20212512
https://doi.org/10.18203/2320-6012.ijrms20212512
https://doi.org/10.14735/amko2019360
https://doi.org/10.14735/amko2019360
https://doi.org/10.3109/08923973.2012.738688
https://doi.org/10.3109/08923973.2012.738688
https://doi.org/10.1371/journal.pone.0110244
https://doi.org/10.1371/journal.pone.0110244
https://doi.org/10.1016/j.ijbiomac.2020.02.191
https://doi.org/10.1016/j.ijbiomac.2020.02.191
https://scholar.google.com/scholar_lookup?title=The%20pharmacological%20and%20toxicological%20effects%20of%20amygdalin%3A%20a%20review%20study&publication_year=2022&author=P.%20Saberi%20Hasanabadi&author=F.%20Shaki
https://scholar.google.com/scholar_lookup?title=The%20pharmacological%20and%20toxicological%20effects%20of%20amygdalin%3A%20a%20review%20study&publication_year=2022&author=P.%20Saberi%20Hasanabadi&author=F.%20Shaki
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Laetrile-a%20Nascent%20Vitamin%20B17%3A%20A%20Review&publication_year=2021&author=A.%20Bora&author=C.R.%20Silvia&author=W.D.%20Mohanty&author=S.%20Pinnelli&author=V.%20B.%20K
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Laetrile-a%20Nascent%20Vitamin%20B17%3A%20A%20Review&publication_year=2021&author=A.%20Bora&author=C.R.%20Silvia&author=W.D.%20Mohanty&author=S.%20Pinnelli&author=V.%20B.%20K
https://scholar.google.com/scholar_lookup?title=Can%20amygdalin%20provide%20any%20benefit%20in%20integrative%20anticancer%20treatment&publication_year=2019&author=A.%20T%C5%99%C3%ADskov%C3%A1&author=J.%20Rud%C3%A1-Ku%C4%8Derov%C3%A1
https://scholar.google.com/scholar_lookup?title=Can%20amygdalin%20provide%20any%20benefit%20in%20integrative%20anticancer%20treatment&publication_year=2019&author=A.%20T%C5%99%C3%ADskov%C3%A1&author=J.%20Rud%C3%A1-Ku%C4%8Derov%C3%A1
https://scholar.google.com/scholar_lookup?title=Amygdalin%20induces%20apoptosis%20in%20human%20cervical%20cancer%20cell%20line%20hela%20cells&publication_year=2013&author=Y.%20Chen&author=J.%20Ma&author=F.%20Wang&author=J.%20Hu&author=A.%20Cui&author=C.%20Wei&author=Q.%20Yang&author=F.%20Li
https://scholar.google.com/scholar_lookup?title=Amygdalin%20induces%20apoptosis%20in%20human%20cervical%20cancer%20cell%20line%20hela%20cells&publication_year=2013&author=Y.%20Chen&author=J.%20Ma&author=F.%20Wang&author=J.%20Hu&author=A.%20Cui&author=C.%20Wei&author=Q.%20Yang&author=F.%20Li
https://scholar.google.com/scholar_lookup?title=Amygdalin-mediated%20inhibition%20of%20non-small%20cell%20lung%20cancer%20cell%20invasion%20in%20vitro&publication_year=2015&author=L.%20Qian&author=B.%20Xie&author=Y.%20Wang&author=J.%20Qian
https://scholar.google.com/scholar_lookup?title=Amygdalin-mediated%20inhibition%20of%20non-small%20cell%20lung%20cancer%20cell%20invasion%20in%20vitro&publication_year=2015&author=L.%20Qian&author=B.%20Xie&author=Y.%20Wang&author=J.%20Qian
https://scholar.google.com/scholar_lookup?title=Amygdalin%20influences%20bladder%20cancer%20cell%20adhesion%20and%20invasion%20in%20vitro&publication_year=2014&author=J.%20Makarevi%C4%87&author=J.%20Rutz&author=E.%20Juengel&author=S.%20Kaulfuss&author=I.%20Tsaur&author=K.%20Nelson&author=J.%20Pfitzenmaier&author=A.%20Haferkamp&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=Amygdalin%20influences%20bladder%20cancer%20cell%20adhesion%20and%20invasion%20in%20vitro&publication_year=2014&author=J.%20Makarevi%C4%87&author=J.%20Rutz&author=E.%20Juengel&author=S.%20Kaulfuss&author=I.%20Tsaur&author=K.%20Nelson&author=J.%20Pfitzenmaier&author=A.%20Haferkamp&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=Evaluation%20of%20amygdalin-loaded%20alginate-chitosan%20nanoparticles%20as%20biocompatible%20drug%20delivery%20carriers%20for%20anticancerous%20efficacy&publication_year=2020&author=R.%20Sohail&author=S.R.%20Abbas
https://scholar.google.com/scholar_lookup?title=Evaluation%20of%20amygdalin-loaded%20alginate-chitosan%20nanoparticles%20as%20biocompatible%20drug%20delivery%20carriers%20for%20anticancerous%20efficacy&publication_year=2020&author=R.%20Sohail&author=S.R.%20Abbas


[13]

[14]

[15]

[16]

[17]

[18]

[19]

Zhonghua Lao Dong Wei Sheng Zhi Ye Bing. Za Zhi, 28 (4) (2010)

M.M. Abboud, W. Al Awaida, H.H. Alkhateeb, A.N. Abu-Ayyad

Antitumor action of amygdalin on human breast cancer cells by selective

sensitization to oxidative stress

Nutr. Cancer, 71 (3) (2019), 10.1080/01635581.2018.1508731

A.A. Attia, A.F. Salama, J.G. Eldiasty, S.A.E.R. Mosallam, S.A. El-Naggar, M.A. El-Magd, H.M.

Nasser, A. Elmetwalli

Amygdalin potentiates the anti-cancer effect of sorafenib on ehrlich ascites

carcinoma and ameliorates the associated liver damage

Sci. Rep., 12 (1) (2022), 10.1038/s41598-022-10517-0

H.K. Chang, M.S. Shin, H.Y. Yang, J.W. Lee, Y.S. Kim, M.H. Lee, J. Kim, K.H. Kim, C.J. Kim

Amygdalin induces apoptosis through regulation of Bax and Bcl-2

expressions in human DU145 and LNCaP prostate cancer cells

Biol. Pharm. Bull., 29 (8) (2006), 10.1248/bpb.29.1597

S. Milazzo, S. Lejeune, E. Ernst

Laetrile for cancer: a systematic review of the clinical evidence

Support. Care Cancer (2007), 10.1007/s00520-006-0168-9

A. Arshi, S.M. Hosseini, F.S.K. Hosseini, Z.Y. Amiri, F.S. Hosseini, M. Sheikholia Lavasani, H.

Kerdarian, M.S. Dehkordi

The anti-cancer effect of amygdalin on human cancer cell lines

Mol. Biol. Rep., 46 (2) (2019), 10.1007/s11033-019-04656-3

A. Zhang, W. Pan, J. Lv, H. Wu

Protective effect of amygdalin on LPS-induced acute lung injury by

inhibiting NF-ΚB and NLRP3 signaling pathways

Inflammation, 40 (3) (2017), 10.1007/s10753-017-0518-4

P. Liczbiński, B. Bukowska

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 20/35

https://doi.org/10.1080/01635581.2018.1508731
https://doi.org/10.1080/01635581.2018.1508731
https://doi.org/10.1038/s41598-022-10517-0
https://doi.org/10.1038/s41598-022-10517-0
https://doi.org/10.1248/bpb.29.1597
https://doi.org/10.1248/bpb.29.1597
https://doi.org/10.1007/s00520-006-0168-9
https://doi.org/10.1007/s00520-006-0168-9
https://doi.org/10.1007/s11033-019-04656-3
https://doi.org/10.1007/s11033-019-04656-3
https://doi.org/10.1007/s10753-017-0518-4
https://doi.org/10.1007/s10753-017-0518-4
https://scholar.google.com/scholar_lookup?title=Effect%20of%20amygdalin%20on%20serum%20proteinic%20biomarker%20in%20pulmonary%20fibrosis%20of%20bleomycin-induced%20rat&publication_year=2010&author=H.K.%20Du&author=F.C.%20Song&author=X.%20Zhou&author=H.%20Li&author=J.P.%20Zhang
https://scholar.google.com/scholar_lookup?title=Effect%20of%20amygdalin%20on%20serum%20proteinic%20biomarker%20in%20pulmonary%20fibrosis%20of%20bleomycin-induced%20rat&publication_year=2010&author=H.K.%20Du&author=F.C.%20Song&author=X.%20Zhou&author=H.%20Li&author=J.P.%20Zhang
https://scholar.google.com/scholar_lookup?title=Antitumor%20action%20of%20amygdalin%20on%20human%20breast%20cancer%20cells%20by%20selective%20sensitization%20to%20oxidative%20stress&publication_year=2019&author=M.M.%20Abboud&author=W.%20Al%20Awaida&author=H.H.%20Alkhateeb&author=A.N.%20Abu-Ayyad
https://scholar.google.com/scholar_lookup?title=Antitumor%20action%20of%20amygdalin%20on%20human%20breast%20cancer%20cells%20by%20selective%20sensitization%20to%20oxidative%20stress&publication_year=2019&author=M.M.%20Abboud&author=W.%20Al%20Awaida&author=H.H.%20Alkhateeb&author=A.N.%20Abu-Ayyad
https://scholar.google.com/scholar_lookup?title=Amygdalin%20potentiates%20the%20anti-cancer%20effect%20of%20sorafenib%20on%20ehrlich%20ascites%20carcinoma%20and%20ameliorates%20the%20associated%20liver%20damage&publication_year=2022&author=A.A.%20Attia&author=A.F.%20Salama&author=J.G.%20Eldiasty&author=S.A.E.R.%20Mosallam&author=S.A.%20El-Naggar&author=M.A.%20El-Magd&author=H.M.%20Nasser&author=A.%20Elmetwalli
https://scholar.google.com/scholar_lookup?title=Amygdalin%20potentiates%20the%20anti-cancer%20effect%20of%20sorafenib%20on%20ehrlich%20ascites%20carcinoma%20and%20ameliorates%20the%20associated%20liver%20damage&publication_year=2022&author=A.A.%20Attia&author=A.F.%20Salama&author=J.G.%20Eldiasty&author=S.A.E.R.%20Mosallam&author=S.A.%20El-Naggar&author=M.A.%20El-Magd&author=H.M.%20Nasser&author=A.%20Elmetwalli
https://scholar.google.com/scholar_lookup?title=Amygdalin%20induces%20apoptosis%20through%20regulation%20of%20Bax%20and%20Bcl-2%20expressions%20in%20human%20DU145%20and%20LNCaP%20prostate%20cancer%20cells&publication_year=2006&author=H.K.%20Chang&author=M.S.%20Shin&author=H.Y.%20Yang&author=J.W.%20Lee&author=Y.S.%20Kim&author=M.H.%20Lee&author=J.%20Kim&author=K.H.%20Kim&author=C.J.%20Kim
https://scholar.google.com/scholar_lookup?title=Amygdalin%20induces%20apoptosis%20through%20regulation%20of%20Bax%20and%20Bcl-2%20expressions%20in%20human%20DU145%20and%20LNCaP%20prostate%20cancer%20cells&publication_year=2006&author=H.K.%20Chang&author=M.S.%20Shin&author=H.Y.%20Yang&author=J.W.%20Lee&author=Y.S.%20Kim&author=M.H.%20Lee&author=J.%20Kim&author=K.H.%20Kim&author=C.J.%20Kim
https://scholar.google.com/scholar_lookup?title=Laetrile%20for%20cancer%3A%20a%20systematic%20review%20of%20the%20clinical%20evidence&publication_year=2007&author=S.%20Milazzo&author=S.%20Lejeune&author=E.%20Ernst
https://scholar.google.com/scholar_lookup?title=Laetrile%20for%20cancer%3A%20a%20systematic%20review%20of%20the%20clinical%20evidence&publication_year=2007&author=S.%20Milazzo&author=S.%20Lejeune&author=E.%20Ernst
https://scholar.google.com/scholar_lookup?title=The%20anti-cancer%20effect%20of%20amygdalin%20on%20human%20cancer%20cell%20lines&publication_year=2019&author=A.%20Arshi&author=S.M.%20Hosseini&author=F.S.K.%20Hosseini&author=Z.Y.%20Amiri&author=F.S.%20Hosseini&author=M.%20Sheikholia%20Lavasani&author=H.%20Kerdarian&author=M.S.%20Dehkordi
https://scholar.google.com/scholar_lookup?title=The%20anti-cancer%20effect%20of%20amygdalin%20on%20human%20cancer%20cell%20lines&publication_year=2019&author=A.%20Arshi&author=S.M.%20Hosseini&author=F.S.K.%20Hosseini&author=Z.Y.%20Amiri&author=F.S.%20Hosseini&author=M.%20Sheikholia%20Lavasani&author=H.%20Kerdarian&author=M.S.%20Dehkordi
https://scholar.google.com/scholar_lookup?title=Protective%20effect%20of%20amygdalin%20on%20LPS-induced%20acute%20lung%20injury%20by%20inhibiting%20NF-B%20and%20NLRP3%20signaling%20pathways&publication_year=2017&author=A.%20Zhang&author=W.%20Pan&author=J.%20Lv&author=H.%20Wu
https://scholar.google.com/scholar_lookup?title=Protective%20effect%20of%20amygdalin%20on%20LPS-induced%20acute%20lung%20injury%20by%20inhibiting%20NF-B%20and%20NLRP3%20signaling%20pathways&publication_year=2017&author=A.%20Zhang&author=W.%20Pan&author=J.%20Lv&author=H.%20Wu


[20]

[21]

[22]

[23]

[24]

[25]

Molecular mechanism of amygdalin action in vitro: review of the latest

research

Immunopharmacol. Immunotoxicol. (2018), 10.1080/08923973.2018.1441301

H. Zhu, L. Chang, W. Li, H. Liu

Effect of Amygdalin on the Proliferation of Hyperoxia-Exposed Type II

Alveolar Epithelial Cells Isolated from Premature Rat

J. Huazhong Univ. Sci. Technol. - Med. Sci., 24 (3) (2004), 10.1007/bf02831995

J. Makarević, J. Rutz, E. Juengel, S. Kaulfuss, M. Reiter, I. Tsaur, G. Bartsch, A. Haferkamp, R.A.

Blaheta

Amygdalin Blocks Bladder Cancer Cell Growth in Vitro by Diminishing

Cyclin A and Cdk2

PLoS One, 9 (8) (2014), 10.1371/journal.pone.0105590

H.J. Park, S.H. Yoon, L.S. Han, L.T. Zheng, K.H. Jung, Y.K. Uhm, J.H. Lee, J.S. Jeong, W.S. Joo, S.V.

Yim, J.H. Chung, S.P. Hong

Amygdalin Inhibits Genes Related to Cell Cycle in SNU-C4 Human Colon

Cancer Cells

World J. Gastroenterol., 11 (33) (2005)

E. Juengel, A. Thomas, J. Rutz, J. Makarevic, I. Tsaur, K. Nelson, A. Haferkamp, R.A. Blaheta

Amygdalin inhibits the growth of renal cell carcinoma cells in vitro

Int. J. Mol. Med., 37 (2) (2016), 10.3892/ijmm.2015.2439

J. Mani, J. Neuschäfer, C. Resch, J. Rutz, S. Maxeiner, F. Roos, F.K.H. Chun, E. Juengel, R.A.

Blaheta

Amygdalin modulates prostate cancer cell adhesion and migration in vitro

Nutr. Cancer, 72 (3) (2020), 10.1080/01635581.2019.1637442

L. Chang

wen; Zhu, H. ping; Li, W. bin; Liu, H. chu; Zhang, Q. shen; Chen, H. bing.

Protective Effects of Amygdalin on Hyperoxia-Exposed Type II Alveolar

Epithelial Cells Isolated from Premature Rat Lungs in Vitro

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 21/35

https://doi.org/10.1080/08923973.2018.1441301
https://doi.org/10.1080/08923973.2018.1441301
https://doi.org/10.1007/bf02831995
https://doi.org/10.1007/bf02831995
https://doi.org/10.1371/journal.pone.0105590
https://doi.org/10.1371/journal.pone.0105590
https://doi.org/10.3892/ijmm.2015.2439
https://doi.org/10.3892/ijmm.2015.2439
https://doi.org/10.1080/01635581.2019.1637442
https://doi.org/10.1080/01635581.2019.1637442
https://scholar.google.com/scholar_lookup?title=Molecular%20mechanism%20of%20amygdalin%20action%20in%20vitro%3A%20review%20of%20the%20latest%20research&publication_year=2018&author=P.%20Liczbi%C5%84ski&author=B.%20Bukowska
https://scholar.google.com/scholar_lookup?title=Molecular%20mechanism%20of%20amygdalin%20action%20in%20vitro%3A%20review%20of%20the%20latest%20research&publication_year=2018&author=P.%20Liczbi%C5%84ski&author=B.%20Bukowska
https://scholar.google.com/scholar_lookup?title=Effect%20of%20Amygdalin%20on%20the%20Proliferation%20of%20Hyperoxia-Exposed%20Type%20II%20Alveolar%20Epithelial%20Cells%20Isolated%20from%20Premature%20Rat&publication_year=2004&author=H.%20Zhu&author=L.%20Chang&author=W.%20Li&author=H.%20Liu
https://scholar.google.com/scholar_lookup?title=Effect%20of%20Amygdalin%20on%20the%20Proliferation%20of%20Hyperoxia-Exposed%20Type%20II%20Alveolar%20Epithelial%20Cells%20Isolated%20from%20Premature%20Rat&publication_year=2004&author=H.%20Zhu&author=L.%20Chang&author=W.%20Li&author=H.%20Liu
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Blocks%20Bladder%20Cancer%20Cell%20Growth%20in%20Vitro%20by%20Diminishing%20Cyclin%20A%20and%20Cdk2&publication_year=2014&author=J.%20Makarevi%C4%87&author=J.%20Rutz&author=E.%20Juengel&author=S.%20Kaulfuss&author=M.%20Reiter&author=I.%20Tsaur&author=G.%20Bartsch&author=A.%20Haferkamp&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Blocks%20Bladder%20Cancer%20Cell%20Growth%20in%20Vitro%20by%20Diminishing%20Cyclin%20A%20and%20Cdk2&publication_year=2014&author=J.%20Makarevi%C4%87&author=J.%20Rutz&author=E.%20Juengel&author=S.%20Kaulfuss&author=M.%20Reiter&author=I.%20Tsaur&author=G.%20Bartsch&author=A.%20Haferkamp&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Inhibits%20Genes%20Related%20to%20Cell%20Cycle%20in%20SNU-C4%20Human%20Colon%20Cancer%20Cells&publication_year=2005&author=H.J.%20Park&author=S.H.%20Yoon&author=L.S.%20Han&author=L.T.%20Zheng&author=K.H.%20Jung&author=Y.K.%20Uhm&author=J.H.%20Lee&author=J.S.%20Jeong&author=W.S.%20Joo&author=S.V.%20Yim&author=J.H.%20Chung&author=S.P.%20Hong
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Inhibits%20Genes%20Related%20to%20Cell%20Cycle%20in%20SNU-C4%20Human%20Colon%20Cancer%20Cells&publication_year=2005&author=H.J.%20Park&author=S.H.%20Yoon&author=L.S.%20Han&author=L.T.%20Zheng&author=K.H.%20Jung&author=Y.K.%20Uhm&author=J.H.%20Lee&author=J.S.%20Jeong&author=W.S.%20Joo&author=S.V.%20Yim&author=J.H.%20Chung&author=S.P.%20Hong
https://scholar.google.com/scholar_lookup?title=Amygdalin%20inhibits%20the%20growth%20of%20renal%20cell%20carcinoma%20cells%20in%20vitro&publication_year=2016&author=E.%20Juengel&author=A.%20Thomas&author=J.%20Rutz&author=J.%20Makarevic&author=I.%20Tsaur&author=K.%20Nelson&author=A.%20Haferkamp&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=Amygdalin%20inhibits%20the%20growth%20of%20renal%20cell%20carcinoma%20cells%20in%20vitro&publication_year=2016&author=E.%20Juengel&author=A.%20Thomas&author=J.%20Rutz&author=J.%20Makarevic&author=I.%20Tsaur&author=K.%20Nelson&author=A.%20Haferkamp&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=Amygdalin%20modulates%20prostate%20cancer%20cell%20adhesion%20and%20migration%20in%20vitro&publication_year=2020&author=J.%20Mani&author=J.%20Neusch%C3%A4fer&author=C.%20Resch&author=J.%20Rutz&author=S.%20Maxeiner&author=F.%20Roos&author=F.K.H.%20Chun&author=E.%20Juengel&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=Amygdalin%20modulates%20prostate%20cancer%20cell%20adhesion%20and%20migration%20in%20vitro&publication_year=2020&author=J.%20Mani&author=J.%20Neusch%C3%A4fer&author=C.%20Resch&author=J.%20Rutz&author=S.%20Maxeiner&author=F.%20Roos&author=F.K.H.%20Chun&author=E.%20Juengel&author=R.A.%20Blaheta


[26]

[27]

[28]

[29]

[30]

[31]

[32]

Zhonghua Er Ke Za Zhi, 43 (2005), p. 2

Y. long Li, Q. xing Li, R. jiang Liu, X. qian Shen

Chinese medicine amygdalin and β-glucosidase combined with antibody

enzymatic prodrug system as a feasible antitumor therapy

Chin. J. Integr. Med., 24 (3) (2018), 10.1007/s11655-015-2154-x

O.N. Syrigos, G. Rowlinson-Busza, A.A. Epenetos

In vitro cytotoxicity following specific activation of amygdalin by β-

glucosidase conjugated to a bladder cancer-associated monoclonal antibody

Int. J. Cancer, 78 (6) (1998), 10.1002/(SICI)1097-0215(19981209)78:6< 712::AID-IJC8> 3.0.CO;2-D

A.M. Alwan, D. Rokaya, G. Kathayat, J.T. Afshari

Onco-immunity and therapeutic application of amygdalin: a review

J. Oral. Biol. Craniofacial Res. (2023), 10.1016/j.jobcr.2022.12.010

T. Zhang, S. Yang, B. Zhang, D. Yang, Y. Lu, G. Du

Insights into the properties of amygdalin solvatomorphs: X-ray structures,

intermolecular interactions, and transformations

ACS Omega, 7 (10) (2022), 10.1021/acsomega.1c07314

Z. Liu, S. Liu, D. Gao, Y. Li, Y. Tian, E. Bai

An Optical Sensing Platform for Beta-Glucosidase Activity Using Protein-

Inorganic Hybrid Nanoflowers

J. Fluoresc., 32 (2) (2022), 10.1007/s10895-021-02859-1

J. Guo, W. Wu, M. Sheng, S. Yang, J. Tan

Amygdalin Inhibits Renal Fibrosis in Chronic Kidney Disease

Mol. Med. Rep., 7 (5) (2013), 10.3892/mmr.2013.1391

H. Luo, F. Zhao, F. Zhang, N. Liu

Influence of Amygdalin on PDG, IGF and PDGFR Expression in HSC-T6 Cells

Exp. Ther. Med., 15 (4) (2018), 10.3892/etm.2018.5886

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 22/35

https://doi.org/10.1007/s11655-015-2154-x
https://doi.org/10.1007/s11655-015-2154-x
https://doi.org/10.1002/(SICI)1097-0215(19981209)78:6%3C%E2%80%89712::AID-IJC8%3E%E2%80%893.0.CO;2-D
https://doi.org/10.1002/(SICI)1097-0215(19981209)78:6%3C%E2%80%89712::AID-IJC8%3E%E2%80%893.0.CO;2-D
https://doi.org/10.1016/j.jobcr.2022.12.010
https://doi.org/10.1016/j.jobcr.2022.12.010
https://doi.org/10.1021/acsomega.1c07314
https://doi.org/10.1021/acsomega.1c07314
https://doi.org/10.1007/s10895-021-02859-1
https://doi.org/10.1007/s10895-021-02859-1
https://doi.org/10.3892/mmr.2013.1391
https://doi.org/10.3892/mmr.2013.1391
https://doi.org/10.3892/etm.2018.5886
https://doi.org/10.3892/etm.2018.5886
https://scholar.google.com/scholar_lookup?title=wen%3B%20Zhu%2C%20H.%20ping%3B%20Li%2C%20W.%20bin%3B%20Liu%2C%20H.%20chu%3B%20Zhang%2C%20Q.%20shen%3B%20Chen%2C%20H.%20bing.%20Protective%20Effects%20of%20Amygdalin%20on%20Hyperoxia-Exposed%20Type%20II%20Alveolar%20Epithelial%20Cells%20Isolated%20from%20Premature%20Rat%20Lungs%20in%20Vitro&publication_year=2005&author=L.%20Chang
https://scholar.google.com/scholar_lookup?title=wen%3B%20Zhu%2C%20H.%20ping%3B%20Li%2C%20W.%20bin%3B%20Liu%2C%20H.%20chu%3B%20Zhang%2C%20Q.%20shen%3B%20Chen%2C%20H.%20bing.%20Protective%20Effects%20of%20Amygdalin%20on%20Hyperoxia-Exposed%20Type%20II%20Alveolar%20Epithelial%20Cells%20Isolated%20from%20Premature%20Rat%20Lungs%20in%20Vitro&publication_year=2005&author=L.%20Chang
https://scholar.google.com/scholar_lookup?title=Chinese%20medicine%20amygdalin%20and%20-glucosidase%20combined%20with%20antibody%20enzymatic%20prodrug%20system%20as%20a%20feasible%20antitumor%20therapy&publication_year=2018&author=Y.%20long%20Li&author=Q.%20xing%20Li&author=R.%20jiang%20Liu&author=X.%20qian%20Shen
https://scholar.google.com/scholar_lookup?title=Chinese%20medicine%20amygdalin%20and%20-glucosidase%20combined%20with%20antibody%20enzymatic%20prodrug%20system%20as%20a%20feasible%20antitumor%20therapy&publication_year=2018&author=Y.%20long%20Li&author=Q.%20xing%20Li&author=R.%20jiang%20Liu&author=X.%20qian%20Shen
https://scholar.google.com/scholar_lookup?title=In%20vitro%20cytotoxicity%20following%20specific%20activation%20of%20amygdalin%20by%20-%20glucosidase%20conjugated%20to%20a%20bladder%20cancer-associated%20monoclonal%20antibody&publication_year=1998&author=O.N.%20Syrigos&author=G.%20Rowlinson-Busza&author=A.A.%20Epenetos
https://scholar.google.com/scholar_lookup?title=In%20vitro%20cytotoxicity%20following%20specific%20activation%20of%20amygdalin%20by%20-%20glucosidase%20conjugated%20to%20a%20bladder%20cancer-associated%20monoclonal%20antibody&publication_year=1998&author=O.N.%20Syrigos&author=G.%20Rowlinson-Busza&author=A.A.%20Epenetos
https://scholar.google.com/scholar_lookup?title=Onco-immunity%20and%20therapeutic%20application%20of%20amygdalin%3A%20a%20review&publication_year=2023&author=A.M.%20Alwan&author=D.%20Rokaya&author=G.%20Kathayat&author=J.T.%20Afshari
https://scholar.google.com/scholar_lookup?title=Onco-immunity%20and%20therapeutic%20application%20of%20amygdalin%3A%20a%20review&publication_year=2023&author=A.M.%20Alwan&author=D.%20Rokaya&author=G.%20Kathayat&author=J.T.%20Afshari
https://scholar.google.com/scholar_lookup?title=Insights%20into%20the%20properties%20of%20amygdalin%20solvatomorphs%3A%20X-ray%20structures%2C%20intermolecular%20interactions%2C%20and%20transformations&publication_year=2022&author=T.%20Zhang&author=S.%20Yang&author=B.%20Zhang&author=D.%20Yang&author=Y.%20Lu&author=G.%20Du
https://scholar.google.com/scholar_lookup?title=Insights%20into%20the%20properties%20of%20amygdalin%20solvatomorphs%3A%20X-ray%20structures%2C%20intermolecular%20interactions%2C%20and%20transformations&publication_year=2022&author=T.%20Zhang&author=S.%20Yang&author=B.%20Zhang&author=D.%20Yang&author=Y.%20Lu&author=G.%20Du
https://scholar.google.com/scholar_lookup?title=An%20Optical%20Sensing%20Platform%20for%20Beta-Glucosidase%20Activity%20Using%20Protein-Inorganic%20Hybrid%20Nanoflowers&publication_year=2022&author=Z.%20Liu&author=S.%20Liu&author=D.%20Gao&author=Y.%20Li&author=Y.%20Tian&author=E.%20Bai
https://scholar.google.com/scholar_lookup?title=An%20Optical%20Sensing%20Platform%20for%20Beta-Glucosidase%20Activity%20Using%20Protein-Inorganic%20Hybrid%20Nanoflowers&publication_year=2022&author=Z.%20Liu&author=S.%20Liu&author=D.%20Gao&author=Y.%20Li&author=Y.%20Tian&author=E.%20Bai
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Inhibits%20Renal%20Fibrosis%20in%20Chronic%20Kidney%20Disease&publication_year=2013&author=J.%20Guo&author=W.%20Wu&author=M.%20Sheng&author=S.%20Yang&author=J.%20Tan
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Inhibits%20Renal%20Fibrosis%20in%20Chronic%20Kidney%20Disease&publication_year=2013&author=J.%20Guo&author=W.%20Wu&author=M.%20Sheng&author=S.%20Yang&author=J.%20Tan


[33]

[34]

[35]

[36]

[37]

[38]

[39]

M. Salvadori, G. Rosso, E. Bertoni

Update on Ischemia-Reperfusion Injury in Kidney Transplantation:

Pathogenesis and Treatment

World J. Transplant., 5 (2) (2015), 10.5500/wjt.v5.i2.52

D. Jiagang, C. Li, H. Wang, E. Hao, Z. Du, C. Bao, J. Lv, Y. Wang

Amygdalin Mediates Relieved Atherosclerosis in Apolipoprotein E Deficient

Mice through the Induction of Regulatory T Cells

Biochem. Biophys. Res. Commun., 411 (3) (2011), 10.1016/j.bbrc.2011.06.162

Q. Fernandes, V.P. Inchakalody, T. Bedhiafi, S. Mestiri, N. Taib, S. Uddin, M. Merhi, S. Dermime

Chronic Inflammation and Cancer; the Two Sides of a Coin

Life Sci., 338 (2024), Article 122390, 10.1016/j.lfs.2023.122390

M. Halenár, M. Medveďová, N. Maruniaková

Kolesárová, A. Amygdalin and Its Effects on Animal Cells.

J. Microbiol. Biotechnol. Food Sci., 2 (Special 1)) (2013)

S. P, B. Jacob, N. R.T

Evaluation of antioxidant and cytotoxicity properties of amygdalin

extracted from Prunus dulcis

Kongunadu Res. J., 6 (2) (2019), 10.26524/krj295

D. Yiǧit, N. Yiǧit, A. Mavi

Antioxidant and Antimicrobial Activities of Bitter and Sweet Apricot (Prunus

armeniaca L.) Kernels

Braz. J. Med. Biol. Res., 42 (4) (2009), 10.1590/S0100-879X2009000400006

Q.A. Zhang, C.X. Wei, X.H. Fan, F.F. Shi

Chemical Compositions and Antioxidant Capacity of By-Products Generated

during the Apricot Kernels Processing

CYTA - J. Food, 16 (1) (2018), 10.1080/19476337.2017.1414077

Google Scholar

Google Scholar

Google Scholar

View PDF View article View in Scopus Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 23/35

https://doi.org/10.5500/wjt.v5.i2.52
https://doi.org/10.5500/wjt.v5.i2.52
https://doi.org/10.1016/j.bbrc.2011.06.162
https://doi.org/10.1016/j.bbrc.2011.06.162
https://doi.org/10.1016/j.lfs.2023.122390
https://doi.org/10.1016/j.lfs.2023.122390
https://doi.org/10.26524/krj295
https://doi.org/10.26524/krj295
https://doi.org/10.1590/S0100-879X2009000400006
https://doi.org/10.1590/S0100-879X2009000400006
https://doi.org/10.1080/19476337.2017.1414077
https://doi.org/10.1080/19476337.2017.1414077
https://scholar.google.com/scholar_lookup?title=Influence%20of%20Amygdalin%20on%20PDG%2C%20IGF%20and%20PDGFR%20Expression%20in%20HSC-T6%20Cells&publication_year=2018&author=H.%20Luo&author=F.%20Zhao&author=F.%20Zhang&author=N.%20Liu
https://scholar.google.com/scholar_lookup?title=Influence%20of%20Amygdalin%20on%20PDG%2C%20IGF%20and%20PDGFR%20Expression%20in%20HSC-T6%20Cells&publication_year=2018&author=H.%20Luo&author=F.%20Zhao&author=F.%20Zhang&author=N.%20Liu
https://scholar.google.com/scholar_lookup?title=Update%20on%20Ischemia-Reperfusion%20Injury%20in%20Kidney%20Transplantation%3A%20Pathogenesis%20and%20Treatment&publication_year=2015&author=M.%20Salvadori&author=G.%20Rosso&author=E.%20Bertoni
https://scholar.google.com/scholar_lookup?title=Update%20on%20Ischemia-Reperfusion%20Injury%20in%20Kidney%20Transplantation%3A%20Pathogenesis%20and%20Treatment&publication_year=2015&author=M.%20Salvadori&author=G.%20Rosso&author=E.%20Bertoni
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Mediates%20Relieved%20Atherosclerosis%20in%20Apolipoprotein%20E%20Deficient%20Mice%20through%20the%20Induction%20of%20Regulatory%20T%20Cells&publication_year=2011&author=D.%20Jiagang&author=C.%20Li&author=H.%20Wang&author=E.%20Hao&author=Z.%20Du&author=C.%20Bao&author=J.%20Lv&author=Y.%20Wang
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Mediates%20Relieved%20Atherosclerosis%20in%20Apolipoprotein%20E%20Deficient%20Mice%20through%20the%20Induction%20of%20Regulatory%20T%20Cells&publication_year=2011&author=D.%20Jiagang&author=C.%20Li&author=H.%20Wang&author=E.%20Hao&author=Z.%20Du&author=C.%20Bao&author=J.%20Lv&author=Y.%20Wang
https://www.sciencedirect.com/science/article/pii/S0024320523010251
https://www.scopus.com/inward/record.url?eid=2-s2.0-85181809875&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-85181809875&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Chronic%20Inflammation%20and%20Cancer%3B%20the%20Two%20Sides%20of%20a%20Coin&publication_year=2024&author=Q.%20Fernandes&author=V.P.%20Inchakalody&author=T.%20Bedhiafi&author=S.%20Mestiri&author=N.%20Taib&author=S.%20Uddin&author=M.%20Merhi&author=S.%20Dermime
https://scholar.google.com/scholar_lookup?title=Chronic%20Inflammation%20and%20Cancer%3B%20the%20Two%20Sides%20of%20a%20Coin&publication_year=2024&author=Q.%20Fernandes&author=V.P.%20Inchakalody&author=T.%20Bedhiafi&author=S.%20Mestiri&author=N.%20Taib&author=S.%20Uddin&author=M.%20Merhi&author=S.%20Dermime
https://www.sciencedirect.com/science/article/pii/S0024320523010251/pdfft?md5=30f22209bad166b95acbc7207f0bd760&pid=1-s2.0-S0024320523010251-main.pdf
https://scholar.google.com/scholar_lookup?title=Koles%C3%A1rov%C3%A1%2C%20A.%20Amygdalin%20and%20Its%20Effects%20on%20Animal%20Cells.&publication_year=2013&author=M.%20Halen%C3%A1r&author=M.%20Medve%C4%8Fov%C3%A1&author=N.%20Maruniakov%C3%A1
https://scholar.google.com/scholar_lookup?title=Koles%C3%A1rov%C3%A1%2C%20A.%20Amygdalin%20and%20Its%20Effects%20on%20Animal%20Cells.&publication_year=2013&author=M.%20Halen%C3%A1r&author=M.%20Medve%C4%8Fov%C3%A1&author=N.%20Maruniakov%C3%A1
https://scholar.google.com/scholar_lookup?title=Evaluation%20of%20antioxidant%20and%20cytotoxicity%20properties%20of%20amygdalin%20extracted%20from%20Prunus%20dulcis&publication_year=2019&author=S.%20P&author=B.%20Jacob&author=N.%20R.T
https://scholar.google.com/scholar_lookup?title=Evaluation%20of%20antioxidant%20and%20cytotoxicity%20properties%20of%20amygdalin%20extracted%20from%20Prunus%20dulcis&publication_year=2019&author=S.%20P&author=B.%20Jacob&author=N.%20R.T
https://scholar.google.com/scholar_lookup?title=Antioxidant%20and%20Antimicrobial%20Activities%20of%20Bitter%20and%20Sweet%20Apricot%20%20Kernels&publication_year=2009&author=D.%20Yi%C7%A7it&author=N.%20Yi%C7%A7it&author=A.%20Mavi
https://scholar.google.com/scholar_lookup?title=Antioxidant%20and%20Antimicrobial%20Activities%20of%20Bitter%20and%20Sweet%20Apricot%20%20Kernels&publication_year=2009&author=D.%20Yi%C7%A7it&author=N.%20Yi%C7%A7it&author=A.%20Mavi


[40]

[41]

[42]

[43]

[44]

[45]

[46]

A. Moslehi, T. Komeili-Movahed, M. Moslehi

Antioxidant Effects of Amygdalin on Tunicamycin-Induced Endoplasmic

Reticulum Stress in the Mice Liver: Cross Talk between Endoplasmic

Reticulum Stress and Oxidative Stress

J. Rep. Pharm. Sci., 8 (2) (2019), 10.4103/jrptps.JRPTPS_35_19

Al Bakri, A. Salih, et al.

Antibacterial Activity of Apricot Kernel Extract Containing Amygdalin

Iraqi J. Sci., 51 (4) (2010)

D.R.I. Abdel-Gawad, M.A. Ibrahim, H.A. El-Banna, W.H. Hassan, F.I.A. El-Ela

Evaluating the therapeutic potential of amygdalin: cytotoxic and

antimicrobial properties

Tissue Cell (2024), Article 102443

C. Yang, X. Li, J. Rong

Amygdalin Isolated from Semen Persicae (Tao Ren) Extracts Induces the

Expression of Follistatin in HepG2 and C2C12 Cell Lines

Chin. Med. (U. Kingd. ), 9 (1) (2014), 10.1186/1749-8546-9-23

L.M. Xu, P. Liu, C. Liu, J.H. Hong, G. Lu, H.M. Xue, J.L. Zhu, Y.Y. Hu

Observation on the action of extractum semen persicae on anti-fibrosis of

liver

Zhongguo Zhong Yao Za Zhi, 19 (8) (1994)

H. Luo, L. Li, J. Tang, F. Zhang, F. Zhao, D. Sun, F. Zheng, X. Wang

Amygdalin Inhibits HSC-T6 Cell Proliferation and Fibrosis through the

Regulation of TGF-β/CTGF

Mol. Cell. Toxicol., 12 (3) (2016), 10.1007/s13273-016-0031-0

J. Wang, H. Zhou, T. Wu, P. Wu, Q. Liu, S. Shi

Google Scholar

Google Scholar

Google Scholar

View PDF View article View in Scopus Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 24/35

https://doi.org/10.4103/jrptps.JRPTPS_35_19
https://doi.org/10.4103/jrptps.JRPTPS_35_19
https://doi.org/10.1186/1749-8546-9-23
https://doi.org/10.1186/1749-8546-9-23
https://doi.org/10.1007/s13273-016-0031-0
https://doi.org/10.1007/s13273-016-0031-0
https://scholar.google.com/scholar_lookup?title=Chemical%20Compositions%20and%20Antioxidant%20Capacity%20of%20By-Products%20Generated%20during%20the%20Apricot%20Kernels%20Processing&publication_year=2018&author=Q.A.%20Zhang&author=C.X.%20Wei&author=X.H.%20Fan&author=F.F.%20Shi
https://scholar.google.com/scholar_lookup?title=Chemical%20Compositions%20and%20Antioxidant%20Capacity%20of%20By-Products%20Generated%20during%20the%20Apricot%20Kernels%20Processing&publication_year=2018&author=Q.A.%20Zhang&author=C.X.%20Wei&author=X.H.%20Fan&author=F.F.%20Shi
https://scholar.google.com/scholar_lookup?title=Antioxidant%20Effects%20of%20Amygdalin%20on%20Tunicamycin-Induced%20Endoplasmic%20Reticulum%20Stress%20in%20the%20Mice%20Liver%3A%20Cross%20Talk%20between%20Endoplasmic%20Reticulum%20Stress%20and%20Oxidative%20Stress&publication_year=2019&author=A.%20Moslehi&author=T.%20Komeili-Movahed&author=M.%20Moslehi
https://scholar.google.com/scholar_lookup?title=Antioxidant%20Effects%20of%20Amygdalin%20on%20Tunicamycin-Induced%20Endoplasmic%20Reticulum%20Stress%20in%20the%20Mice%20Liver%3A%20Cross%20Talk%20between%20Endoplasmic%20Reticulum%20Stress%20and%20Oxidative%20Stress&publication_year=2019&author=A.%20Moslehi&author=T.%20Komeili-Movahed&author=M.%20Moslehi
https://scholar.google.com/scholar_lookup?title=Antibacterial%20Activity%20of%20Apricot%20Kernel%20Extract%20Containing%20Amygdalin&publication_year=2010&author=Al%20Bakri&author=A.%20Salih
https://scholar.google.com/scholar_lookup?title=Antibacterial%20Activity%20of%20Apricot%20Kernel%20Extract%20Containing%20Amygdalin&publication_year=2010&author=Al%20Bakri&author=A.%20Salih
https://www.sciencedirect.com/science/article/pii/S0040816624001447
https://www.scopus.com/inward/record.url?eid=2-s2.0-85196413063&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-85196413063&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Evaluating%20the%20therapeutic%20potential%20of%20amygdalin%3A%20cytotoxic%20and%20antimicrobial%20properties&publication_year=2024&author=D.R.I.%20Abdel-Gawad&author=M.A.%20Ibrahim&author=H.A.%20El-Banna&author=W.H.%20Hassan&author=F.I.A.%20El-Ela
https://scholar.google.com/scholar_lookup?title=Evaluating%20the%20therapeutic%20potential%20of%20amygdalin%3A%20cytotoxic%20and%20antimicrobial%20properties&publication_year=2024&author=D.R.I.%20Abdel-Gawad&author=M.A.%20Ibrahim&author=H.A.%20El-Banna&author=W.H.%20Hassan&author=F.I.A.%20El-Ela
https://www.sciencedirect.com/science/article/pii/S0040816624001447/pdfft?md5=055bc2367b1fd9462b0486f7ffc22342&pid=1-s2.0-S0040816624001447-main.pdf
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Isolated%20from%20Semen%20Persicae%20%20Extracts%20Induces%20the%20Expression%20of%20Follistatin%20in%20HepG2%20and%20C2C12%20Cell%20Lines&publication_year=2014&author=C.%20Yang&author=X.%20Li&author=J.%20Rong
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Isolated%20from%20Semen%20Persicae%20%20Extracts%20Induces%20the%20Expression%20of%20Follistatin%20in%20HepG2%20and%20C2C12%20Cell%20Lines&publication_year=2014&author=C.%20Yang&author=X.%20Li&author=J.%20Rong
https://scholar.google.com/scholar_lookup?title=Observation%20on%20the%20action%20of%20extractum%20semen%20persicae%20on%20anti-fibrosis%20of%20liver&publication_year=1994&author=L.M.%20Xu&author=P.%20Liu&author=C.%20Liu&author=J.H.%20Hong&author=G.%20Lu&author=H.M.%20Xue&author=J.L.%20Zhu&author=Y.Y.%20Hu
https://scholar.google.com/scholar_lookup?title=Observation%20on%20the%20action%20of%20extractum%20semen%20persicae%20on%20anti-fibrosis%20of%20liver&publication_year=1994&author=L.M.%20Xu&author=P.%20Liu&author=C.%20Liu&author=J.H.%20Hong&author=G.%20Lu&author=H.M.%20Xue&author=J.L.%20Zhu&author=Y.Y.%20Hu
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Inhibits%20HSC-T6%20Cell%20Proliferation%20and%20Fibrosis%20through%20the%20Regulation%20of%20TGF-CTGF&publication_year=2016&author=H.%20Luo&author=L.%20Li&author=J.%20Tang&author=F.%20Zhang&author=F.%20Zhao&author=D.%20Sun&author=F.%20Zheng&author=X.%20Wang
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Inhibits%20HSC-T6%20Cell%20Proliferation%20and%20Fibrosis%20through%20the%20Regulation%20of%20TGF-CTGF&publication_year=2016&author=H.%20Luo&author=L.%20Li&author=J.%20Tang&author=F.%20Zhang&author=F.%20Zhao&author=D.%20Sun&author=F.%20Zheng&author=X.%20Wang


[47]

[48]

[49]

[50]

[51]

[52]

Amygdalin Isolated from Amygdalus Mongolica Protects against Hepatic

Fibrosis in Rats

Acta Pharm., 71 (3) (2021), 10.2478/acph-2021-0022

H. Jiao, S. Li, Q. Tang

Amygdalin Epimers Exert Discrepant Anti-Pulmonary Fibrosis Activity via

Inhibiting TGF-Β1/Smad2/3 Pathway

Pulm. Pharmacol. Ther., 81 (2023), 10.1016/j.pupt.2023.102230

C. Gao, Y. Bai, H. Zhou, H. Meng, T. Wu, W. Bai, J. Wang, L. Fan, Y. Yang, H. Chang, S. Shi

Effects of N-Butanol Extract of Amygdalus Mongolica on Rats with

Bleomycin-Induced Pulmonary Fibrosis Based on Metabolomics

Braz. J. Med. Biol. Res., 56 (2023), 10.1590/1414-431X2023e13045

A.H. El-Banna, F.I. Abo El-Ela, A. Abdel-Wahab, A. Gamal, A.-R.H. Abdel-Razik, H.A. El-Banna,

S. Elsamannoudy, M.A. Ibrahim, A.K. Abdelghany

Therapeutic efficacy of amygdaline and amygdaline-loaded niosomes in a

rat model of Alzheimer’s disease via oxidative stress, brain

neurotransmitters, and apoptotic pathway

Beni-Suef Univ. J. Basic Appl. Sci., 13 (1) (2024), pp. 1-17

Y. Cheng, C. Yang, J. Zhao, H.F. Tse, J. Rong

Proteomic identification of calcium-binding chaperone calreticulin as a

potential mediator for the neuroprotective and neuritogenic activities of

fruit-derived glycoside amygdalin

J. Nutr. Biochem., 26 (2) (2015), 10.1016/j.jnutbio.2014.09.012

F. Rajaei, F. Mashayekhi, A. Mohammadian

Histologic Effects of Amygdalin on the Mouse Liver TT - اثرات آمیگدالین بر ساختار
بافتی کبد موش کوچک آزمایشگاهی
Yektaweb, 18 (4) (2011), pp. 242-249

C.J. Bailey, C. Day

Traditional plant medicines as treatments for diabetes

Google Scholar

Google Scholar

Google Scholar

Crossref Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 25/35

https://doi.org/10.2478/acph-2021-0022
https://doi.org/10.2478/acph-2021-0022
https://doi.org/10.1016/j.pupt.2023.102230
https://doi.org/10.1016/j.pupt.2023.102230
https://doi.org/10.1590/1414-431X2023e13045
https://doi.org/10.1590/1414-431X2023e13045
https://doi.org/10.1016/j.jnutbio.2014.09.012
https://doi.org/10.1016/j.jnutbio.2014.09.012
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Isolated%20from%20Amygdalus%20Mongolica%20Protects%20against%20Hepatic%20Fibrosis%20in%20Rats&publication_year=2021&author=J.%20Wang&author=H.%20Zhou&author=T.%20Wu&author=P.%20Wu&author=Q.%20Liu&author=S.%20Shi
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Isolated%20from%20Amygdalus%20Mongolica%20Protects%20against%20Hepatic%20Fibrosis%20in%20Rats&publication_year=2021&author=J.%20Wang&author=H.%20Zhou&author=T.%20Wu&author=P.%20Wu&author=Q.%20Liu&author=S.%20Shi
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Epimers%20Exert%20Discrepant%20Anti-Pulmonary%20Fibrosis%20Activity%20via%20Inhibiting%20TGF-1Smad23%20Pathway&publication_year=2023&author=H.%20Jiao&author=S.%20Li&author=Q.%20Tang
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Epimers%20Exert%20Discrepant%20Anti-Pulmonary%20Fibrosis%20Activity%20via%20Inhibiting%20TGF-1Smad23%20Pathway&publication_year=2023&author=H.%20Jiao&author=S.%20Li&author=Q.%20Tang
https://scholar.google.com/scholar_lookup?title=Effects%20of%20N-Butanol%20Extract%20of%20Amygdalus%20Mongolica%20on%20Rats%20with%20Bleomycin-Induced%20Pulmonary%20Fibrosis%20Based%20on%20Metabolomics&publication_year=2023&author=C.%20Gao&author=Y.%20Bai&author=H.%20Zhou&author=H.%20Meng&author=T.%20Wu&author=W.%20Bai&author=J.%20Wang&author=L.%20Fan&author=Y.%20Yang&author=H.%20Chang&author=S.%20Shi
https://scholar.google.com/scholar_lookup?title=Effects%20of%20N-Butanol%20Extract%20of%20Amygdalus%20Mongolica%20on%20Rats%20with%20Bleomycin-Induced%20Pulmonary%20Fibrosis%20Based%20on%20Metabolomics&publication_year=2023&author=C.%20Gao&author=Y.%20Bai&author=H.%20Zhou&author=H.%20Meng&author=T.%20Wu&author=W.%20Bai&author=J.%20Wang&author=L.%20Fan&author=Y.%20Yang&author=H.%20Chang&author=S.%20Shi
https://doi.org/10.21608/ijarpsd.2025.362626.1010
https://doi.org/10.21608/ijarpsd.2025.362626.1010
https://scholar.google.com/scholar_lookup?title=Therapeutic%20efficacy%20of%20amygdaline%20and%20amygdaline-loaded%20niosomes%20in%20a%20rat%20model%20of%20Alzheimers%20disease%20via%20oxidative%20stress%2C%20brain%20neurotransmitters%2C%20and%20apoptotic%20pathway&publication_year=2024&author=A.H.%20El-Banna&author=F.I.%20Abo%20El-Ela&author=A.%20Abdel-Wahab&author=A.%20Gamal&author=A.-R.H.%20Abdel-Razik&author=H.A.%20El-Banna&author=S.%20Elsamannoudy&author=M.A.%20Ibrahim&author=A.K.%20Abdelghany
https://scholar.google.com/scholar_lookup?title=Therapeutic%20efficacy%20of%20amygdaline%20and%20amygdaline-loaded%20niosomes%20in%20a%20rat%20model%20of%20Alzheimers%20disease%20via%20oxidative%20stress%2C%20brain%20neurotransmitters%2C%20and%20apoptotic%20pathway&publication_year=2024&author=A.H.%20El-Banna&author=F.I.%20Abo%20El-Ela&author=A.%20Abdel-Wahab&author=A.%20Gamal&author=A.-R.H.%20Abdel-Razik&author=H.A.%20El-Banna&author=S.%20Elsamannoudy&author=M.A.%20Ibrahim&author=A.K.%20Abdelghany
https://scholar.google.com/scholar_lookup?title=Proteomic%20identification%20of%20calcium-binding%20chaperone%20calreticulin%20as%20a%20potential%20mediator%20for%20the%20neuroprotective%20and%20neuritogenic%20activities%20of%20fruit-derived%20glycoside%20amygdalin&publication_year=2015&author=Y.%20Cheng&author=C.%20Yang&author=J.%20Zhao&author=H.F.%20Tse&author=J.%20Rong
https://scholar.google.com/scholar_lookup?title=Proteomic%20identification%20of%20calcium-binding%20chaperone%20calreticulin%20as%20a%20potential%20mediator%20for%20the%20neuroprotective%20and%20neuritogenic%20activities%20of%20fruit-derived%20glycoside%20amygdalin&publication_year=2015&author=Y.%20Cheng&author=C.%20Yang&author=J.%20Zhao&author=H.F.%20Tse&author=J.%20Rong
https://scholar.google.com/scholar_lookup?title=Histologic%20Effects%20of%20Amygdalin%20on%20the%20Mouse%20Liver%20TT%20-%20%20%20%20%20%20%20%20%20&publication_year=2011&author=F.%20Rajaei&author=F.%20Mashayekhi&author=A.%20Mohammadian
https://scholar.google.com/scholar_lookup?title=Histologic%20Effects%20of%20Amygdalin%20on%20the%20Mouse%20Liver%20TT%20-%20%20%20%20%20%20%20%20%20&publication_year=2011&author=F.%20Rajaei&author=F.%20Mashayekhi&author=A.%20Mohammadian


[53]

[54]

[55]

[56]

[57]

[58]

Diabetes Care (1989), 10.2337/diacare.12.8.553

F. Nabavizadeh, A.M. Alizadeh, Z. Sadroleslami, S. Adeli

Gastroprotective effects of amygdalin on experimental gastric ulcer

Role NO TNF-. J. Med. Plants Res., 5 (14) (2011)

Y. Cai, Y.M. Li, L. Zhong

Effect of amygdalin on gastric ulcer in experimental models

J. China Pharm. Univ., 34 (3) (2003)

D.R.I. Abdel-Gawad, M.A. Ibrahim, U.K. Moawad, S. Kamel, H.A. El-Banna, A.H. El-Banna, W.H.

Hassan, F.I.A. El-Ela

Effectiveness of natural biomaterials in the protection and healing of

experimentally induced gastric mucosa ulcer in rats

Mol. Biol. Rep., 50 (11) (2023), 10.1007/s11033-023-08776-9

H. Barakat, T. Aljutaily, M.S. Almujaydil, R.M. Algheshairy, R.M. Alhomaid, A.S. Almutairi, S.I.

Alshimali, A.A.H. Abdellatif

Amygdalin: a review on its characteristics, antioxidant potential,

gastrointestinal microbiota intervention, anticancer therapeutic and

mechanisms, toxicity, and encapsulation

Biomolecules (2022), 10.3390/biom12101514

S.E. Tokpohozin, S. Fischer, B. Sacher, T. Becker

β-D-Glucosidase as “Key Enzyme” for Sorghum Cyanogenic Glucoside

(Dhurrin) Removal and Beer Bioflavouring

Food Chem. Toxicol. (2016), 10.1016/j.fct.2016.09.015

N.J. Short, H.M. Kantarjian, F. Ravandi, X. Huang, A. Ferrajoli, T.M. Kadia, P.A. Thompson, Y.

Alvarado, N. Jain, M. Yilmaz, J.D. Khoury, J.L. Jorgensen, S.A. Wang, S.M. Kornblau, M.

Konopleva, G. Garcia-Manero, H.M. Schroeder, M. Kwari, S. Paul, B. Nwakanme, C. Loiselle, R.

Garris, S.M. O’Brien, E. Jabbour

Hyper-CVAD and Sequential Blinatumomab in Adults with Newly Diagnosed

Philadelphia Chromosome-Negative B-Cell Acute Lymphoblastic Leukemia:

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 26/35

https://doi.org/10.2337/diacare.12.8.553
https://doi.org/10.2337/diacare.12.8.553
https://doi.org/10.1007/s11033-023-08776-9
https://doi.org/10.1007/s11033-023-08776-9
https://doi.org/10.3390/biom12101514
https://doi.org/10.3390/biom12101514
https://doi.org/10.1016/j.fct.2016.09.015
https://doi.org/10.1016/j.fct.2016.09.015
https://scholar.google.com/scholar_lookup?title=Traditional%20plant%20medicines%20as%20treatments%20for%20diabetes&publication_year=1989&author=C.J.%20Bailey&author=C.%20Day
https://scholar.google.com/scholar_lookup?title=Traditional%20plant%20medicines%20as%20treatments%20for%20diabetes&publication_year=1989&author=C.J.%20Bailey&author=C.%20Day
https://scholar.google.com/scholar_lookup?title=Gastroprotective%20effects%20of%20amygdalin%20on%20experimental%20gastric%20ulcer&publication_year=2011&author=F.%20Nabavizadeh&author=A.M.%20Alizadeh&author=Z.%20Sadroleslami&author=S.%20Adeli
https://scholar.google.com/scholar_lookup?title=Gastroprotective%20effects%20of%20amygdalin%20on%20experimental%20gastric%20ulcer&publication_year=2011&author=F.%20Nabavizadeh&author=A.M.%20Alizadeh&author=Z.%20Sadroleslami&author=S.%20Adeli
https://scholar.google.com/scholar_lookup?title=Effect%20of%20amygdalin%20on%20gastric%20ulcer%20in%20experimental%20models&publication_year=2003&author=Y.%20Cai&author=Y.M.%20Li&author=L.%20Zhong
https://scholar.google.com/scholar_lookup?title=Effect%20of%20amygdalin%20on%20gastric%20ulcer%20in%20experimental%20models&publication_year=2003&author=Y.%20Cai&author=Y.M.%20Li&author=L.%20Zhong
https://scholar.google.com/scholar_lookup?title=Effectiveness%20of%20natural%20biomaterials%20in%20the%20protection%20and%20healing%20of%20experimentally%20induced%20gastric%20mucosa%20ulcer%20in%20rats&publication_year=2023&author=D.R.I.%20Abdel-Gawad&author=M.A.%20Ibrahim&author=U.K.%20Moawad&author=S.%20Kamel&author=H.A.%20El-Banna&author=A.H.%20El-Banna&author=W.H.%20Hassan&author=F.I.A.%20El-Ela
https://scholar.google.com/scholar_lookup?title=Effectiveness%20of%20natural%20biomaterials%20in%20the%20protection%20and%20healing%20of%20experimentally%20induced%20gastric%20mucosa%20ulcer%20in%20rats&publication_year=2023&author=D.R.I.%20Abdel-Gawad&author=M.A.%20Ibrahim&author=U.K.%20Moawad&author=S.%20Kamel&author=H.A.%20El-Banna&author=A.H.%20El-Banna&author=W.H.%20Hassan&author=F.I.A.%20El-Ela
https://scholar.google.com/scholar_lookup?title=Amygdalin%3A%20a%20review%20on%20its%20characteristics%2C%20antioxidant%20potential%2C%20gastrointestinal%20microbiota%20intervention%2C%20anticancer%20therapeutic%20and%20mechanisms%2C%20toxicity%2C%20and%20encapsulation&publication_year=2022&author=H.%20Barakat&author=T.%20Aljutaily&author=M.S.%20Almujaydil&author=R.M.%20Algheshairy&author=R.M.%20Alhomaid&author=A.S.%20Almutairi&author=S.I.%20Alshimali&author=A.A.H.%20Abdellatif
https://scholar.google.com/scholar_lookup?title=Amygdalin%3A%20a%20review%20on%20its%20characteristics%2C%20antioxidant%20potential%2C%20gastrointestinal%20microbiota%20intervention%2C%20anticancer%20therapeutic%20and%20mechanisms%2C%20toxicity%2C%20and%20encapsulation&publication_year=2022&author=H.%20Barakat&author=T.%20Aljutaily&author=M.S.%20Almujaydil&author=R.M.%20Algheshairy&author=R.M.%20Alhomaid&author=A.S.%20Almutairi&author=S.I.%20Alshimali&author=A.A.H.%20Abdellatif
https://scholar.google.com/scholar_lookup?title=-D-Glucosidase%20as%20Key%20Enzyme%20for%20Sorghum%20Cyanogenic%20Glucoside%20%20Removal%20and%20Beer%20Bioflavouring&publication_year=2016&author=S.E.%20Tokpohozin&author=S.%20Fischer&author=B.%20Sacher&author=T.%20Becker
https://scholar.google.com/scholar_lookup?title=-D-Glucosidase%20as%20Key%20Enzyme%20for%20Sorghum%20Cyanogenic%20Glucoside%20%20Removal%20and%20Beer%20Bioflavouring&publication_year=2016&author=S.E.%20Tokpohozin&author=S.%20Fischer&author=B.%20Sacher&author=T.%20Becker


[59]

[60]

[61]

[62]

[63]

[64]

Results from a Phase II Study

Blood, 136 (ement 1) (2020), 10.1182/blood-2020-138565

F.I.A. El-Ela, A. Gamal, H.A. Elbanna, A.H. ElBanna, H.F. Salem, A.S. Tulbah

In vitro and in vivo evaluation of the effectiveness and safety of amygdalin

as a cancer therapy

Pharmaceuticals, 15 (11) (2022), 10.3390/ph15111306

A. Kolesarova, S. Baldovska, S. Roychoudhury

The multiple actions of amygdalin on cellular processes with an emphasis

on female reproduction

Pharmaceuticals (2021), 10.3390/ph14090881

R. Sánchez-Pérez, S. Pavan, R. Mazzeo, C. Moldovan, R. Aiese Cigliano, J. Del Cueto, F.

Ricciardi, C. Lotti, L. Ricciardi, F. Dicenta, R.L. López-Marqués, Lindberg Møller

B. Mutation of a BHLH Transcription Factor Allowed Almond Domestication

Science, 364 (6445) (2019), p. 80, 10.1126/science.aav8197

S. Thodberg, J. Del Cueto, R. Mazzeo, S. Pavan, C. Lotti, F. Dicenta, E.H.J. Neilson, B.L. Møller, R.

Sánchez-Pérez

Elucidation of the Amygdalin Pathway Reveals the Metabolic Basis of Bitter

and Sweet Almonds (Prunus dulcis)

Plant Physiol., 178 (3) (2018), 10.1104/pp.18.00922

Y. Wang, Q. Jia, Y. Zhang, J. Wei, P. Liu

Amygdalin Attenuates Atherosclerosis and Plays an Anti-Inflammatory Role

in ApoE Knock-Out Mice and Bone Marrow-Derived Macrophages

Front. Pharmacol., 11 (2020), 10.3389/fphar.2020.590929

J. Xu, N. Qin, W. Jiang, T. Chen

Amygdalin Suppresses the Proliferation, Migration and EMT of Gastric

Cancer Cells by Inhibiting TGF-β/Smad Signal Pathway

Trop. J. Pharm. Res., 21 (4) (2022), 10.4314/tjpr.v21i4.6

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 27/35

https://doi.org/10.1182/blood-2020-138565
https://doi.org/10.1182/blood-2020-138565
https://doi.org/10.3390/ph15111306
https://doi.org/10.3390/ph15111306
https://doi.org/10.3390/ph14090881
https://doi.org/10.3390/ph14090881
https://doi.org/10.1126/science.aav8197
https://doi.org/10.1126/science.aav8197
https://doi.org/10.1104/pp.18.00922
https://doi.org/10.1104/pp.18.00922
https://doi.org/10.3389/fphar.2020.590929
https://doi.org/10.3389/fphar.2020.590929
https://doi.org/10.4314/tjpr.v21i4.6
https://doi.org/10.4314/tjpr.v21i4.6
https://scholar.google.com/scholar_lookup?title=Hyper-CVAD%20and%20Sequential%20Blinatumomab%20in%20Adults%20with%20Newly%20Diagnosed%20Philadelphia%20Chromosome-Negative%20B-Cell%20Acute%20Lymphoblastic%20Leukemia%3A%20Results%20from%20a%20Phase%20II%20Study&publication_year=2020&author=N.J.%20Short&author=H.M.%20Kantarjian&author=F.%20Ravandi&author=X.%20Huang&author=A.%20Ferrajoli&author=T.M.%20Kadia&author=P.A.%20Thompson&author=Y.%20Alvarado&author=N.%20Jain&author=M.%20Yilmaz&author=J.D.%20Khoury&author=J.L.%20Jorgensen&author=S.A.%20Wang&author=S.M.%20Kornblau&author=M.%20Konopleva&author=G.%20Garcia-Manero&author=H.M.%20Schroeder&author=M.%20Kwari&author=S.%20Paul&author=B.%20Nwakanme&author=C.%20Loiselle&author=R.%20Garris&author=S.M.%20O%E2%80%99Brien&author=E.%20Jabbour
https://scholar.google.com/scholar_lookup?title=Hyper-CVAD%20and%20Sequential%20Blinatumomab%20in%20Adults%20with%20Newly%20Diagnosed%20Philadelphia%20Chromosome-Negative%20B-Cell%20Acute%20Lymphoblastic%20Leukemia%3A%20Results%20from%20a%20Phase%20II%20Study&publication_year=2020&author=N.J.%20Short&author=H.M.%20Kantarjian&author=F.%20Ravandi&author=X.%20Huang&author=A.%20Ferrajoli&author=T.M.%20Kadia&author=P.A.%20Thompson&author=Y.%20Alvarado&author=N.%20Jain&author=M.%20Yilmaz&author=J.D.%20Khoury&author=J.L.%20Jorgensen&author=S.A.%20Wang&author=S.M.%20Kornblau&author=M.%20Konopleva&author=G.%20Garcia-Manero&author=H.M.%20Schroeder&author=M.%20Kwari&author=S.%20Paul&author=B.%20Nwakanme&author=C.%20Loiselle&author=R.%20Garris&author=S.M.%20O%E2%80%99Brien&author=E.%20Jabbour
https://scholar.google.com/scholar_lookup?title=In%20vitro%20and%20in%20vivo%20evaluation%20of%20the%20effectiveness%20and%20safety%20of%20amygdalin%20as%20a%20cancer%20therapy&publication_year=2022&author=F.I.A.%20El-Ela&author=A.%20Gamal&author=H.A.%20Elbanna&author=A.H.%20ElBanna&author=H.F.%20Salem&author=A.S.%20Tulbah
https://scholar.google.com/scholar_lookup?title=In%20vitro%20and%20in%20vivo%20evaluation%20of%20the%20effectiveness%20and%20safety%20of%20amygdalin%20as%20a%20cancer%20therapy&publication_year=2022&author=F.I.A.%20El-Ela&author=A.%20Gamal&author=H.A.%20Elbanna&author=A.H.%20ElBanna&author=H.F.%20Salem&author=A.S.%20Tulbah
https://scholar.google.com/scholar_lookup?title=The%20multiple%20actions%20of%20amygdalin%20on%20cellular%20processes%20with%20an%20emphasis%20on%20female%20reproduction&publication_year=2021&author=A.%20Kolesarova&author=S.%20Baldovska&author=S.%20Roychoudhury
https://scholar.google.com/scholar_lookup?title=The%20multiple%20actions%20of%20amygdalin%20on%20cellular%20processes%20with%20an%20emphasis%20on%20female%20reproduction&publication_year=2021&author=A.%20Kolesarova&author=S.%20Baldovska&author=S.%20Roychoudhury
https://scholar.google.com/scholar_lookup?title=B.%20Mutation%20of%20a%20BHLH%20Transcription%20Factor%20Allowed%20Almond%20Domestication&publication_year=2019&author=R.%20S%C3%A1nchez-P%C3%A9rez&author=S.%20Pavan&author=R.%20Mazzeo&author=C.%20Moldovan&author=R.%20Aiese%20Cigliano&author=J.%20Del%20Cueto&author=F.%20Ricciardi&author=C.%20Lotti&author=L.%20Ricciardi&author=F.%20Dicenta&author=R.L.%20L%C3%B3pez-Marqu%C3%A9s&author=Lindberg%20M%C3%B8ller
https://scholar.google.com/scholar_lookup?title=B.%20Mutation%20of%20a%20BHLH%20Transcription%20Factor%20Allowed%20Almond%20Domestication&publication_year=2019&author=R.%20S%C3%A1nchez-P%C3%A9rez&author=S.%20Pavan&author=R.%20Mazzeo&author=C.%20Moldovan&author=R.%20Aiese%20Cigliano&author=J.%20Del%20Cueto&author=F.%20Ricciardi&author=C.%20Lotti&author=L.%20Ricciardi&author=F.%20Dicenta&author=R.L.%20L%C3%B3pez-Marqu%C3%A9s&author=Lindberg%20M%C3%B8ller
https://scholar.google.com/scholar_lookup?title=Elucidation%20of%20the%20Amygdalin%20Pathway%20Reveals%20the%20Metabolic%20Basis%20of%20Bitter%20and%20Sweet%20Almonds%20&publication_year=2018&author=S.%20Thodberg&author=J.%20Del%20Cueto&author=R.%20Mazzeo&author=S.%20Pavan&author=C.%20Lotti&author=F.%20Dicenta&author=E.H.J.%20Neilson&author=B.L.%20M%C3%B8ller&author=R.%20S%C3%A1nchez-P%C3%A9rez
https://scholar.google.com/scholar_lookup?title=Elucidation%20of%20the%20Amygdalin%20Pathway%20Reveals%20the%20Metabolic%20Basis%20of%20Bitter%20and%20Sweet%20Almonds%20&publication_year=2018&author=S.%20Thodberg&author=J.%20Del%20Cueto&author=R.%20Mazzeo&author=S.%20Pavan&author=C.%20Lotti&author=F.%20Dicenta&author=E.H.J.%20Neilson&author=B.L.%20M%C3%B8ller&author=R.%20S%C3%A1nchez-P%C3%A9rez
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Attenuates%20Atherosclerosis%20and%20Plays%20an%20Anti-Inflammatory%20Role%20in%20ApoE%20Knock-Out%20Mice%20and%20Bone%20Marrow-Derived%20Macrophages&publication_year=2020&author=Y.%20Wang&author=Q.%20Jia&author=Y.%20Zhang&author=J.%20Wei&author=P.%20Liu
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Attenuates%20Atherosclerosis%20and%20Plays%20an%20Anti-Inflammatory%20Role%20in%20ApoE%20Knock-Out%20Mice%20and%20Bone%20Marrow-Derived%20Macrophages&publication_year=2020&author=Y.%20Wang&author=Q.%20Jia&author=Y.%20Zhang&author=J.%20Wei&author=P.%20Liu
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Suppresses%20the%20Proliferation%2C%20Migration%20and%20EMT%20of%20Gastric%20Cancer%20Cells%20by%20Inhibiting%20TGF-Smad%20Signal%20Pathway&publication_year=2022&author=J.%20Xu&author=N.%20Qin&author=W.%20Jiang&author=T.%20Chen
https://scholar.google.com/scholar_lookup?title=Amygdalin%20Suppresses%20the%20Proliferation%2C%20Migration%20and%20EMT%20of%20Gastric%20Cancer%20Cells%20by%20Inhibiting%20TGF-Smad%20Signal%20Pathway&publication_year=2022&author=J.%20Xu&author=N.%20Qin&author=W.%20Jiang&author=T.%20Chen


[65]

[66]

[67]

[68]

[69]

[70]

[71]

J. Ying, Q. Ge, S. Hu, C. Luo, F. Lu, Y. Yu, T. Xu, S. Lv, L. Zhang, J. Shen, D. Chen, P. Tong, L. Xiao, J.

Li, H. Jin, P. Wang

Amygdalin promotes fracture healing through TGF- β /Smad signaling in

mesenchymal stem cells

Stem Cells Int, 2020 (2020), 10.1155/2020/8811963

Z. Si, B. Zhang

Amygdalin attenuates airway epithelium apoptosis, inflammation, and

epithelial-mesenchymal transition through restraining the TLR4/NF-ΚB

signaling pathway on LPS-Treated BEAS-2B bronchial epithelial cells

Int. Arch. Allergy Immunol., 182 (10) (2021), 10.1159/000514209

E. Giovannucci

An Updated Review of the Epidemiological Evidence That Cigarette Smoking

Increases Risk of Colorectal Cancer

Cancer Epidemiology Biomarkers and Prevention (2001)

B.W.C. Bongaerts, P.A. Van Den Brandt, R.A. Goldbohm, A.F.P.M. De Goeij, M.P. Weijenberg

Alcohol consumption, type of alcoholic beverage and risk of colorectal

cancer at specific subsites

Int. J. Cancer, 123 (10) (2008), 10.1002/ijc.23774

P. Vigneri, F. Frasca, L. Sciacca, G. Pandini, R. Vigneri

Diabetes and cancer

Endocr. -Relat. Cancer (2009), 10.1677/ERC-09-0087

Q. Fernandes, O.G. Folorunsho

Unveiling the nexus: the tumor microenvironment as a strategic frontier in

viral cancers

Cytokine, 185 (2025), Article 156827

Q. Fernandes, I. Gupta, K. Murshed, H. Abo Samra, H. Al-Thawadi, S. Vranic, M. Petkar, G.R.

Babu, A.-E. Al Moustafa

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

View PDF View article View in Scopus Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 28/35

https://doi.org/10.1155/2020/8811963
https://doi.org/10.1155/2020/8811963
https://doi.org/10.1159/000514209
https://doi.org/10.1159/000514209
https://doi.org/10.1002/ijc.23774
https://doi.org/10.1002/ijc.23774
https://doi.org/10.1677/ERC-09-0087
https://doi.org/10.1677/ERC-09-0087
https://scholar.google.com/scholar_lookup?title=Amygdalin%20promotes%20fracture%20healing%20through%20TGF-%20%20Smad%20signaling%20in%20mesenchymal%20stem%20cells&publication_year=2020&author=J.%20Ying&author=Q.%20Ge&author=S.%20Hu&author=C.%20Luo&author=F.%20Lu&author=Y.%20Yu&author=T.%20Xu&author=S.%20Lv&author=L.%20Zhang&author=J.%20Shen&author=D.%20Chen&author=P.%20Tong&author=L.%20Xiao&author=J.%20Li&author=H.%20Jin&author=P.%20Wang
https://scholar.google.com/scholar_lookup?title=Amygdalin%20promotes%20fracture%20healing%20through%20TGF-%20%20Smad%20signaling%20in%20mesenchymal%20stem%20cells&publication_year=2020&author=J.%20Ying&author=Q.%20Ge&author=S.%20Hu&author=C.%20Luo&author=F.%20Lu&author=Y.%20Yu&author=T.%20Xu&author=S.%20Lv&author=L.%20Zhang&author=J.%20Shen&author=D.%20Chen&author=P.%20Tong&author=L.%20Xiao&author=J.%20Li&author=H.%20Jin&author=P.%20Wang
https://scholar.google.com/scholar_lookup?title=Amygdalin%20attenuates%20airway%20epithelium%20apoptosis%2C%20inflammation%2C%20and%20epithelial-mesenchymal%20transition%20through%20restraining%20the%20TLR4NF-B%20signaling%20pathway%20on%20LPS-Treated%20BEAS-2B%20bronchial%20epithelial%20cells&publication_year=2021&author=Z.%20Si&author=B.%20Zhang
https://scholar.google.com/scholar_lookup?title=Amygdalin%20attenuates%20airway%20epithelium%20apoptosis%2C%20inflammation%2C%20and%20epithelial-mesenchymal%20transition%20through%20restraining%20the%20TLR4NF-B%20signaling%20pathway%20on%20LPS-Treated%20BEAS-2B%20bronchial%20epithelial%20cells&publication_year=2021&author=Z.%20Si&author=B.%20Zhang
https://scholar.google.com/scholar_lookup?title=An%20Updated%20Review%20of%20the%20Epidemiological%20Evidence%20That%20Cigarette%20Smoking%20Increases%20Risk%20of%20Colorectal%20Cancer&publication_year=2001&author=E.%20Giovannucci
https://scholar.google.com/scholar_lookup?title=An%20Updated%20Review%20of%20the%20Epidemiological%20Evidence%20That%20Cigarette%20Smoking%20Increases%20Risk%20of%20Colorectal%20Cancer&publication_year=2001&author=E.%20Giovannucci
https://scholar.google.com/scholar_lookup?title=Alcohol%20consumption%2C%20type%20of%20alcoholic%20beverage%20and%20risk%20of%20colorectal%20cancer%20at%20specific%20subsites&publication_year=2008&author=B.W.C.%20Bongaerts&author=P.A.%20Van%20Den%20Brandt&author=R.A.%20Goldbohm&author=A.F.P.M.%20De%20Goeij&author=M.P.%20Weijenberg
https://scholar.google.com/scholar_lookup?title=Alcohol%20consumption%2C%20type%20of%20alcoholic%20beverage%20and%20risk%20of%20colorectal%20cancer%20at%20specific%20subsites&publication_year=2008&author=B.W.C.%20Bongaerts&author=P.A.%20Van%20Den%20Brandt&author=R.A.%20Goldbohm&author=A.F.P.M.%20De%20Goeij&author=M.P.%20Weijenberg
https://scholar.google.com/scholar_lookup?title=Diabetes%20and%20cancer&publication_year=2009&author=P.%20Vigneri&author=F.%20Frasca&author=L.%20Sciacca&author=G.%20Pandini&author=R.%20Vigneri
https://scholar.google.com/scholar_lookup?title=Diabetes%20and%20cancer&publication_year=2009&author=P.%20Vigneri&author=F.%20Frasca&author=L.%20Sciacca&author=G.%20Pandini&author=R.%20Vigneri
https://www.sciencedirect.com/science/article/pii/S1043466624003314
https://www.scopus.com/inward/record.url?eid=2-s2.0-85211032240&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-85211032240&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Unveiling%20the%20nexus%3A%20the%20tumor%20microenvironment%20as%20a%20strategic%20frontier%20in%20viral%20cancers&publication_year=2025&author=Q.%20Fernandes&author=O.G.%20Folorunsho
https://scholar.google.com/scholar_lookup?title=Unveiling%20the%20nexus%3A%20the%20tumor%20microenvironment%20as%20a%20strategic%20frontier%20in%20viral%20cancers&publication_year=2025&author=Q.%20Fernandes&author=O.G.%20Folorunsho
https://www.sciencedirect.com/science/article/pii/S1043466624003314/pdfft?md5=666b131fa79868c4df3c0cfaef9a64b4&pid=1-s2.0-S1043466624003314-main.pdf


[72]

[73]

[74]

[75]

[76]

Coinfection of HPVs is associated with advanced stage in colorectal cancer

patients from Qatar

Pathogens (2023), 10.3390/pathogens12030424

Q. Fernandes, M. Merhi, A. Raza, V.P. Inchakalody, N. Abdelouahab, A.R.Z. Gul, S. Uddin, S.

Dermime

Role of epstein-barr virus in the pathogenesis of head and neck cancers and

its potential as an immunotherapeutic target

Front. Oncol., 8 (JUL)) (2018), 10.3389/fonc.2018.00257

Q. Fernandes, I. Gupta, S. Vranic, A.E. Al Moustafa

Human papillomaviruses and epstein–barr virus interactions in colorectal

cancer: a brief review

Pathogens (2020), 10.3390/pathogens9040300

F. Queenie, I. Gupta, K. Murshed, H.A. Samra, H. Al-Thawadi, S. Vranic, M. Petkar, G.R. Babu,

A.E. Moustafa

Al. Incidence and Association of High-Risk HPVs and EBV in Patients with

Advanced Stages of Colorectal Cancer from Qatar

Hum. Vaccin. Immunother. (2023), 10.1080/21645515.2023.2220626

Q. Fernandes, S. Allouch, I. Gupta, I. Elmakaty, K.E. Elzawawi, A. Amarah, H. Al-Thawadi, H.

Al-Farsi, S. Vranic, A.-E. Al Moustafa

Human papillomaviruses-related cancers: an update on the presence and

prevention strategies in the Middle East and North African Regions

Pathog. (Basel, Switz., 11 (11) (2022), 10.3390/pathogens11111380

M.I. Malki, I. Gupta, Q. Fernandes, T. Aboulkassim, A. Yasmeen, S. Vranic, A.E. Al Moustafa,

H.A. Al-Thawadi

Co-Presence of Epstein–Barr Virus and High-Risk Human Papillomaviruses

in Syrian Colorectal Cancer Samples

Hum. Vaccin. Immunother., 16 (10) (2020), 10.1080/21645515.2020.1726680

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 29/35

https://doi.org/10.3390/pathogens12030424
https://doi.org/10.3390/pathogens12030424
https://doi.org/10.3389/fonc.2018.00257
https://doi.org/10.3389/fonc.2018.00257
https://doi.org/10.3390/pathogens9040300
https://doi.org/10.3390/pathogens9040300
https://doi.org/10.1080/21645515.2023.2220626
https://doi.org/10.1080/21645515.2023.2220626
https://doi.org/10.3390/pathogens11111380
https://doi.org/10.3390/pathogens11111380
https://doi.org/10.1080/21645515.2020.1726680
https://doi.org/10.1080/21645515.2020.1726680
https://scholar.google.com/scholar_lookup?title=Coinfection%20of%20HPVs%20is%20associated%20with%20advanced%20stage%20in%20colorectal%20cancer%20patients%20from%20Qatar&publication_year=2023&author=Q.%20Fernandes&author=I.%20Gupta&author=K.%20Murshed&author=H.%20Abo%20Samra&author=H.%20Al-Thawadi&author=S.%20Vranic&author=M.%20Petkar&author=G.R.%20Babu&author=A.-E.%20Al%20Moustafa
https://scholar.google.com/scholar_lookup?title=Coinfection%20of%20HPVs%20is%20associated%20with%20advanced%20stage%20in%20colorectal%20cancer%20patients%20from%20Qatar&publication_year=2023&author=Q.%20Fernandes&author=I.%20Gupta&author=K.%20Murshed&author=H.%20Abo%20Samra&author=H.%20Al-Thawadi&author=S.%20Vranic&author=M.%20Petkar&author=G.R.%20Babu&author=A.-E.%20Al%20Moustafa
https://scholar.google.com/scholar_lookup?title=Role%20of%20epstein-barr%20virus%20in%20the%20pathogenesis%20of%20head%20and%20neck%20cancers%20and%20its%20potential%20as%20an%20immunotherapeutic%20target&publication_year=2018&author=Q.%20Fernandes&author=M.%20Merhi&author=A.%20Raza&author=V.P.%20Inchakalody&author=N.%20Abdelouahab&author=A.R.Z.%20Gul&author=S.%20Uddin&author=S.%20Dermime
https://scholar.google.com/scholar_lookup?title=Role%20of%20epstein-barr%20virus%20in%20the%20pathogenesis%20of%20head%20and%20neck%20cancers%20and%20its%20potential%20as%20an%20immunotherapeutic%20target&publication_year=2018&author=Q.%20Fernandes&author=M.%20Merhi&author=A.%20Raza&author=V.P.%20Inchakalody&author=N.%20Abdelouahab&author=A.R.Z.%20Gul&author=S.%20Uddin&author=S.%20Dermime
https://scholar.google.com/scholar_lookup?title=Human%20papillomaviruses%20and%20epsteinbarr%20virus%20interactions%20in%20colorectal%20cancer%3A%20a%20brief%20review&publication_year=2020&author=Q.%20Fernandes&author=I.%20Gupta&author=S.%20Vranic&author=A.E.%20Al%20Moustafa
https://scholar.google.com/scholar_lookup?title=Human%20papillomaviruses%20and%20epsteinbarr%20virus%20interactions%20in%20colorectal%20cancer%3A%20a%20brief%20review&publication_year=2020&author=Q.%20Fernandes&author=I.%20Gupta&author=S.%20Vranic&author=A.E.%20Al%20Moustafa
https://scholar.google.com/scholar_lookup?title=Al.%20Incidence%20and%20Association%20of%20High-Risk%20HPVs%20and%20EBV%20in%20Patients%20with%20Advanced%20Stages%20of%20Colorectal%20Cancer%20from%20Qatar&publication_year=2023&author=F.%20Queenie&author=I.%20Gupta&author=K.%20Murshed&author=H.A.%20Samra&author=H.%20Al-Thawadi&author=S.%20Vranic&author=M.%20Petkar&author=G.R.%20Babu&author=A.E.%20Moustafa
https://scholar.google.com/scholar_lookup?title=Al.%20Incidence%20and%20Association%20of%20High-Risk%20HPVs%20and%20EBV%20in%20Patients%20with%20Advanced%20Stages%20of%20Colorectal%20Cancer%20from%20Qatar&publication_year=2023&author=F.%20Queenie&author=I.%20Gupta&author=K.%20Murshed&author=H.A.%20Samra&author=H.%20Al-Thawadi&author=S.%20Vranic&author=M.%20Petkar&author=G.R.%20Babu&author=A.E.%20Moustafa
https://scholar.google.com/scholar_lookup?title=Human%20papillomaviruses-related%20cancers%3A%20an%20update%20on%20the%20presence%20and%20prevention%20strategies%20in%20the%20Middle%20East%20and%20North%20African%20Regions&publication_year=2022&author=Q.%20Fernandes&author=S.%20Allouch&author=I.%20Gupta&author=I.%20Elmakaty&author=K.E.%20Elzawawi&author=A.%20Amarah&author=H.%20Al-Thawadi&author=H.%20Al-Farsi&author=S.%20Vranic&author=A.-E.%20Al%20Moustafa
https://scholar.google.com/scholar_lookup?title=Human%20papillomaviruses-related%20cancers%3A%20an%20update%20on%20the%20presence%20and%20prevention%20strategies%20in%20the%20Middle%20East%20and%20North%20African%20Regions&publication_year=2022&author=Q.%20Fernandes&author=S.%20Allouch&author=I.%20Gupta&author=I.%20Elmakaty&author=K.E.%20Elzawawi&author=A.%20Amarah&author=H.%20Al-Thawadi&author=H.%20Al-Farsi&author=S.%20Vranic&author=A.-E.%20Al%20Moustafa
https://scholar.google.com/scholar_lookup?title=Co-Presence%20of%20EpsteinBarr%20Virus%20and%20High-Risk%20Human%20Papillomaviruses%20in%20Syrian%20Colorectal%20Cancer%20Samples&publication_year=2020&author=M.I.%20Malki&author=I.%20Gupta&author=Q.%20Fernandes&author=T.%20Aboulkassim&author=A.%20Yasmeen&author=S.%20Vranic&author=A.E.%20Al%20Moustafa&author=H.A.%20Al-Thawadi
https://scholar.google.com/scholar_lookup?title=Co-Presence%20of%20EpsteinBarr%20Virus%20and%20High-Risk%20Human%20Papillomaviruses%20in%20Syrian%20Colorectal%20Cancer%20Samples&publication_year=2020&author=M.I.%20Malki&author=I.%20Gupta&author=Q.%20Fernandes&author=T.%20Aboulkassim&author=A.%20Yasmeen&author=S.%20Vranic&author=A.E.%20Al%20Moustafa&author=H.A.%20Al-Thawadi


[77]

[78]

[79]

[80]

[81]

[82]

[83]

Q. Fernandes, G. Sher, K.S. Prabhu, S. Kuttikrishnan, M. Merhi, S. Dermime, K. Junejo, A.A.

Bhat, S. Uddin

Beyond viral infections: the multifaceted roles of human papillomavirus

and epstein-barr virus in shaping the tumor microenvironment

Discov. Med., 36 (180) (2024), pp. 1-15, 10.24976/Discov.Med.202436180.1

Q. Fernandes

Precision meets repurposing: innovative approaches in human

papillomavirus and epstein-barr virus-driven cancer therapy

Cancer Lett. (2024), Article 217318, 10.1016/j.canlet.2024.217318

Q. Fernandes, L. Therachiyil, A.Q. Khan, T. Bedhiafi, H.M. Korashy, A.A. Bhat, S. Uddin

Shrinking the battlefield in cancer therapy: nanotechnology against cancer

stem cells

Eur. J. Pharm. Sci. (2023), Article 106586

T. Bedhiafi, S. Idoudi, A.A. Alhams, Q. Fernandes, H. Iqbal, R. Basineni, S. Uddin, S. Dermime,

M. Merhi, N. Billa

Applications of polydopaminic nanomaterials in mucosal drug delivery

J. Control. Release (2023), 10.1016/j.jconrel.2022.12.037

T. Bedhiafi, S. Idoudi, Q. Fernandes, L. Al-Zaidan, S. Uddin, S. Dermime, N. Billa, M. Merhi

Nano-Vitamin C: a promising candidate for therapeutic applications

Biomed. Pharmacother. (2023), 10.1016/j.biopha.2022.114093

S.G. Felemban, M.A. Aldubayan, A.H. Alhowail, I.S. Almami

Vitamin B17 ameliorates methotrexate-induced reproductive toxicity,

oxidative stress, and testicular injury in male rats

Oxid. Med. Cell. Longev., 2020 (2020), 10.1155/2020/4372719

M.K. Abdel-Rafei, M.A. Askar, K.S. Azab, G.S. El-Sayyad, M.A. El Kodous, N.M. El Fatih, G. Tawill,

El, N.M. Thabet

Google Scholar

View PDF View article View in Scopus Google Scholar

View PDF View article View in Scopus Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 30/35

https://doi.org/10.24976/Discov.Med.202436180.1
https://doi.org/10.24976/Discov.Med.202436180.1
https://doi.org/10.1016/j.canlet.2024.217318
https://doi.org/10.1016/j.canlet.2024.217318
https://doi.org/10.1016/j.jconrel.2022.12.037
https://doi.org/10.1016/j.jconrel.2022.12.037
https://doi.org/10.1016/j.biopha.2022.114093
https://doi.org/10.1016/j.biopha.2022.114093
https://doi.org/10.1155/2020/4372719
https://doi.org/10.1155/2020/4372719
https://scholar.google.com/scholar_lookup?title=Beyond%20viral%20infections%3A%20the%20multifaceted%20roles%20of%20human%20papillomavirus%20and%20epstein-barr%20virus%20in%20shaping%20the%20tumor%20microenvironment&publication_year=2024&author=Q.%20Fernandes&author=G.%20Sher&author=K.S.%20Prabhu&author=S.%20Kuttikrishnan&author=M.%20Merhi&author=S.%20Dermime&author=K.%20Junejo&author=A.A.%20Bhat&author=S.%20Uddin
https://scholar.google.com/scholar_lookup?title=Beyond%20viral%20infections%3A%20the%20multifaceted%20roles%20of%20human%20papillomavirus%20and%20epstein-barr%20virus%20in%20shaping%20the%20tumor%20microenvironment&publication_year=2024&author=Q.%20Fernandes&author=G.%20Sher&author=K.S.%20Prabhu&author=S.%20Kuttikrishnan&author=M.%20Merhi&author=S.%20Dermime&author=K.%20Junejo&author=A.A.%20Bhat&author=S.%20Uddin
https://www.sciencedirect.com/science/article/pii/S0304383524007134
https://www.scopus.com/inward/record.url?eid=2-s2.0-85209150561&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-85209150561&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Precision%20meets%20repurposing%3A%20innovative%20approaches%20in%20human%20papillomavirus%20and%20epstein-barr%20virus-driven%20cancer%20therapy&publication_year=2024&author=Q.%20Fernandes
https://scholar.google.com/scholar_lookup?title=Precision%20meets%20repurposing%3A%20innovative%20approaches%20in%20human%20papillomavirus%20and%20epstein-barr%20virus-driven%20cancer%20therapy&publication_year=2024&author=Q.%20Fernandes
https://www.sciencedirect.com/science/article/pii/S0304383524007134/pdfft?md5=b39334e062fc2aa75ca2f4bd7348d729&pid=1-s2.0-S0304383524007134-mainext.pdf
https://www.sciencedirect.com/science/article/pii/S0928098723002166
https://www.scopus.com/inward/record.url?eid=2-s2.0-85173086128&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-85173086128&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Shrinking%20the%20battlefield%20in%20cancer%20therapy%3A%20nanotechnology%20against%20cancer%20stem%20cells&publication_year=2023&author=Q.%20Fernandes&author=L.%20Therachiyil&author=A.Q.%20Khan&author=T.%20Bedhiafi&author=H.M.%20Korashy&author=A.A.%20Bhat&author=S.%20Uddin
https://scholar.google.com/scholar_lookup?title=Shrinking%20the%20battlefield%20in%20cancer%20therapy%3A%20nanotechnology%20against%20cancer%20stem%20cells&publication_year=2023&author=Q.%20Fernandes&author=L.%20Therachiyil&author=A.Q.%20Khan&author=T.%20Bedhiafi&author=H.M.%20Korashy&author=A.A.%20Bhat&author=S.%20Uddin
https://www.sciencedirect.com/science/article/pii/S0928098723002166/pdfft?md5=775c7e5482a2bcfe60ce5a29c0977178&pid=1-s2.0-S0928098723002166-main.pdf
https://scholar.google.com/scholar_lookup?title=Applications%20of%20polydopaminic%20nanomaterials%20in%20mucosal%20drug%20delivery&publication_year=2023&author=T.%20Bedhiafi&author=S.%20Idoudi&author=A.A.%20Alhams&author=Q.%20Fernandes&author=H.%20Iqbal&author=R.%20Basineni&author=S.%20Uddin&author=S.%20Dermime&author=M.%20Merhi&author=N.%20Billa
https://scholar.google.com/scholar_lookup?title=Applications%20of%20polydopaminic%20nanomaterials%20in%20mucosal%20drug%20delivery&publication_year=2023&author=T.%20Bedhiafi&author=S.%20Idoudi&author=A.A.%20Alhams&author=Q.%20Fernandes&author=H.%20Iqbal&author=R.%20Basineni&author=S.%20Uddin&author=S.%20Dermime&author=M.%20Merhi&author=N.%20Billa
https://scholar.google.com/scholar_lookup?title=Nano-Vitamin%20C%3A%20a%20promising%20candidate%20for%20therapeutic%20applications&publication_year=2023&author=T.%20Bedhiafi&author=S.%20Idoudi&author=Q.%20Fernandes&author=L.%20Al-Zaidan&author=S.%20Uddin&author=S.%20Dermime&author=N.%20Billa&author=M.%20Merhi
https://scholar.google.com/scholar_lookup?title=Nano-Vitamin%20C%3A%20a%20promising%20candidate%20for%20therapeutic%20applications&publication_year=2023&author=T.%20Bedhiafi&author=S.%20Idoudi&author=Q.%20Fernandes&author=L.%20Al-Zaidan&author=S.%20Uddin&author=S.%20Dermime&author=N.%20Billa&author=M.%20Merhi
https://scholar.google.com/scholar_lookup?title=Vitamin%20B17%20ameliorates%20methotrexate-induced%20reproductive%20toxicity%2C%20oxidative%20stress%2C%20and%20testicular%20injury%20in%20male%20rats&publication_year=2020&author=S.G.%20Felemban&author=M.A.%20Aldubayan&author=A.H.%20Alhowail&author=I.S.%20Almami
https://scholar.google.com/scholar_lookup?title=Vitamin%20B17%20ameliorates%20methotrexate-induced%20reproductive%20toxicity%2C%20oxidative%20stress%2C%20and%20testicular%20injury%20in%20male%20rats&publication_year=2020&author=S.G.%20Felemban&author=M.A.%20Aldubayan&author=A.H.%20Alhowail&author=I.S.%20Almami


[84]

[85]

[86]

[87]

[88]

[89]

FA-HA-Amygdalin@Fe2O3 and/or γ-Rays Affecting SIRT1 Regulation of

YAP/TAZ-P53 Signaling and Modulates Tumorigenicity of MDA-MB231 or

MCF-7 Cancer Cells

Curr. Cancer Drug Targets, 23 (2) (2022), 10.2174/1568009622666220816123508

G. Kalaiyarasan, M. Veerapandian, G. Jebamercy, K. Balamurugan, J. Joseph

Amygdalin-Functionalized Carbon Quantum Dots for Probing β-Glucosidase

Activity for Cancer Diagnosis and Therapeutics

ACS Biomater. Sci. Eng., 5 (6) (2019), 10.1021/acsbiomaterials.9b00394

A. Pandey, Sauraj, A. Ali, Y. Negi

Synthesis of Polygonal Chitosan Microcapsules for the Delivery of

Amygdalin Loaded Silver Nanoparticles in Breast Cancer Therapy

Mater. Today.: Proc., 43 (2020), 10.1016/j.matpr.2020.10.988

A.T. Numan, N.K. Jawad, O.J. Alsaree, M.S. Jabir

Synergistic Anti-Proliferative Activity of Gold Nanoparticles and Amygdalin

Against Breast Cancer AMJ13 Cell Line

AIP Conf. Proc., 2414 (2023), 10.1063/5.0117996

D.I. Elmoghazy, A. El-Bolok, M. Sholqamy

The harmonious inhibitory effect of natural drug amygdalin (Vitamin B17)

and chemotherapy(cisplatin) on oral squamous cell carcinoma cell line

Egypt. Dent. J., 69 (1) (2023), pp. 217-228, 10.21608/edj.2022.166632.2283

M.A. Askar, G.S. El-Sayyad, M.S. Guida, E. Khalifa, E.S. Shabana, I.Y. Abdelrahman

Amygdalin-Folic Acid-Nanoparticles Inhibit the Proliferation of Breast

Cancer and Enhance the Effect of Radiotherapy through the Modulation of

Tumor-Promoting Factors/ Immunosuppressive Modulators in Vitro

BMC Complement. Med. Ther., 23 (1) (2023), 10.1186/s12906-023-03986-x

E. Radwan, M. Ali, S.M.A. Faied, H.M. Omar, W.S. Mohamed, S.K. Abd-Elghaffar, A.A. Sayed

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 31/35

https://doi.org/10.2174/1568009622666220816123508
https://doi.org/10.2174/1568009622666220816123508
https://doi.org/10.1021/acsbiomaterials.9b00394
https://doi.org/10.1021/acsbiomaterials.9b00394
https://doi.org/10.1016/j.matpr.2020.10.988
https://doi.org/10.1016/j.matpr.2020.10.988
https://doi.org/10.1063/5.0117996
https://doi.org/10.1063/5.0117996
https://doi.org/10.21608/edj.2022.166632.2283
https://doi.org/10.21608/edj.2022.166632.2283
https://doi.org/10.1186/s12906-023-03986-x
https://doi.org/10.1186/s12906-023-03986-x
https://scholar.google.com/scholar_lookup?title=FA-HA-AmygdalinFe2O3%20andor%20-Rays%20Affecting%20SIRT1%20Regulation%20of%20YAPTAZ-P53%20Signaling%20and%20Modulates%20Tumorigenicity%20of%20MDA-MB231%20or%20MCF-7%20Cancer%20Cells&publication_year=2022&author=M.K.%20Abdel-Rafei&author=M.A.%20Askar&author=K.S.%20Azab&author=G.S.%20El-Sayyad&author=M.A.%20El%20Kodous&author=N.M.%20El%20Fatih&author=G.%20Tawill&author=El&author=N.M.%20Thabet
https://scholar.google.com/scholar_lookup?title=FA-HA-AmygdalinFe2O3%20andor%20-Rays%20Affecting%20SIRT1%20Regulation%20of%20YAPTAZ-P53%20Signaling%20and%20Modulates%20Tumorigenicity%20of%20MDA-MB231%20or%20MCF-7%20Cancer%20Cells&publication_year=2022&author=M.K.%20Abdel-Rafei&author=M.A.%20Askar&author=K.S.%20Azab&author=G.S.%20El-Sayyad&author=M.A.%20El%20Kodous&author=N.M.%20El%20Fatih&author=G.%20Tawill&author=El&author=N.M.%20Thabet
https://scholar.google.com/scholar_lookup?title=Amygdalin-Functionalized%20Carbon%20Quantum%20Dots%20for%20Probing%20-Glucosidase%20Activity%20for%20Cancer%20Diagnosis%20and%20Therapeutics&publication_year=2019&author=G.%20Kalaiyarasan&author=M.%20Veerapandian&author=G.%20Jebamercy&author=K.%20Balamurugan&author=J.%20Joseph
https://scholar.google.com/scholar_lookup?title=Amygdalin-Functionalized%20Carbon%20Quantum%20Dots%20for%20Probing%20-Glucosidase%20Activity%20for%20Cancer%20Diagnosis%20and%20Therapeutics&publication_year=2019&author=G.%20Kalaiyarasan&author=M.%20Veerapandian&author=G.%20Jebamercy&author=K.%20Balamurugan&author=J.%20Joseph
https://scholar.google.com/scholar_lookup?title=Synthesis%20of%20Polygonal%20Chitosan%20Microcapsules%20for%20the%20Delivery%20of%20Amygdalin%20Loaded%20Silver%20Nanoparticles%20in%20Breast%20Cancer%20Therapy&publication_year=2020&author=A.%20Pandey&author=Sauraj&author=A.%20Ali&author=Y.%20Negi
https://scholar.google.com/scholar_lookup?title=Synthesis%20of%20Polygonal%20Chitosan%20Microcapsules%20for%20the%20Delivery%20of%20Amygdalin%20Loaded%20Silver%20Nanoparticles%20in%20Breast%20Cancer%20Therapy&publication_year=2020&author=A.%20Pandey&author=Sauraj&author=A.%20Ali&author=Y.%20Negi
https://scholar.google.com/scholar_lookup?title=Synergistic%20Anti-Proliferative%20Activity%20of%20Gold%20Nanoparticles%20and%20Amygdalin%20Against%20Breast%20Cancer%20AMJ13%20Cell%20Line&publication_year=2023&author=A.T.%20Numan&author=N.K.%20Jawad&author=O.J.%20Alsaree&author=M.S.%20Jabir
https://scholar.google.com/scholar_lookup?title=Synergistic%20Anti-Proliferative%20Activity%20of%20Gold%20Nanoparticles%20and%20Amygdalin%20Against%20Breast%20Cancer%20AMJ13%20Cell%20Line&publication_year=2023&author=A.T.%20Numan&author=N.K.%20Jawad&author=O.J.%20Alsaree&author=M.S.%20Jabir
https://scholar.google.com/scholar_lookup?title=The%20harmonious%20inhibitory%20effect%20of%20natural%20drug%20amygdalin%20%20and%20chemotherapy%20on%20oral%20squamous%20cell%20carcinoma%20cell%20line&publication_year=2023&author=D.I.%20Elmoghazy&author=A.%20El-Bolok&author=M.%20Sholqamy
https://scholar.google.com/scholar_lookup?title=The%20harmonious%20inhibitory%20effect%20of%20natural%20drug%20amygdalin%20%20and%20chemotherapy%20on%20oral%20squamous%20cell%20carcinoma%20cell%20line&publication_year=2023&author=D.I.%20Elmoghazy&author=A.%20El-Bolok&author=M.%20Sholqamy
https://scholar.google.com/scholar_lookup?title=Amygdalin-Folic%20Acid-Nanoparticles%20Inhibit%20the%20Proliferation%20of%20Breast%20Cancer%20and%20Enhance%20the%20Effect%20of%20Radiotherapy%20through%20the%20Modulation%20of%20Tumor-Promoting%20Factors%20Immunosuppressive%20Modulators%20in%20Vitro&publication_year=2023&author=M.A.%20Askar&author=G.S.%20El-Sayyad&author=M.S.%20Guida&author=E.%20Khalifa&author=E.S.%20Shabana&author=I.Y.%20Abdelrahman
https://scholar.google.com/scholar_lookup?title=Amygdalin-Folic%20Acid-Nanoparticles%20Inhibit%20the%20Proliferation%20of%20Breast%20Cancer%20and%20Enhance%20the%20Effect%20of%20Radiotherapy%20through%20the%20Modulation%20of%20Tumor-Promoting%20Factors%20Immunosuppressive%20Modulators%20in%20Vitro&publication_year=2023&author=M.A.%20Askar&author=G.S.%20El-Sayyad&author=M.S.%20Guida&author=E.%20Khalifa&author=E.S.%20Shabana&author=I.Y.%20Abdelrahman


[90]

[91]

[92]

[93]

[94]

[95]

Novel therapeutic regimens for urethane-induced early lung cancer in rats:

combined cisplatin nanoparticles with Vitamin-D3

IUBMB Life, 73 (2) (2021), 10.1002/iub.2432

E. Jaszczak-Wilke, Ż. Polkowska, M. Koprowski, K. Owsianik, A.E. Mitchell, P. Bałczewski

Amygdalin: toxicity, anticancer activity and analytical procedures for its

determination in plant seeds

Molecules (2021), 10.3390/molecules26082253

E. Erikel, D. Yuzbasioglu, F. Unal

A study on Amygdalin’s genotoxicological safety and modulatory activity in

human peripheral lymphocytes in vitro

Environ. Mol. Mutagen., 64 (5) (2023), 10.1002/em.22543

N.M. Ellison, D.P. Byar, G.R. Newell

Special Report on Laetrile: The NCI Laetrile Review. Results of the National

Cancer Institute’s Retrospective Laetrile Analysis

N. Engl. J. Med., 299 (10) (1978)

C.G. Moertel, T.R. Fleming, J. Rubin, L.K. Kvols, G. Sarna, R. Koch, V.E. Currie, C.W. Young, S.E.

Jones, J.P. Davignon

A Clinical Trial of Amygdalin (Laetrile) in the Treatment of Human Cancer

N. Engl. J. Med., 306 (4) (1982), 10.1056/nejm198201283060403

J. Shi, Q. Chen, M. Xu, Q. Xia, T. Zheng, J. Teng, M. Li, L. Fan

Recent Updates and Future Perspectives about Amygdalin as a Potential

Anticancer Agent: A Review

Cancer Med. (2019), 10.1002/cam4.2197

C.G. Moertel, M.M. Ames, J.S. Kovach, T.P. Moyer, J.R. Rubin, J.H. Tinker

A pharmacologic and toxicological study of amygdalin

JAMA J. Am. Med. Assoc., 245 (6) (1981), 10.1001/jama.1981.03310310033018

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 32/35

https://doi.org/10.1002/iub.2432
https://doi.org/10.1002/iub.2432
https://doi.org/10.3390/molecules26082253
https://doi.org/10.3390/molecules26082253
https://doi.org/10.1002/em.22543
https://doi.org/10.1002/em.22543
https://doi.org/10.1056/nejm198201283060403
https://doi.org/10.1056/nejm198201283060403
https://doi.org/10.1002/cam4.2197
https://doi.org/10.1002/cam4.2197
https://doi.org/10.1001/jama.1981.03310310033018
https://doi.org/10.1001/jama.1981.03310310033018
https://scholar.google.com/scholar_lookup?title=Novel%20therapeutic%20regimens%20for%20urethane-induced%20early%20lung%20cancer%20in%20rats%3A%20combined%20cisplatin%20nanoparticles%20with%20Vitamin-D3&publication_year=2021&author=E.%20Radwan&author=M.%20Ali&author=S.M.A.%20Faied&author=H.M.%20Omar&author=W.S.%20Mohamed&author=S.K.%20Abd-Elghaffar&author=A.A.%20Sayed
https://scholar.google.com/scholar_lookup?title=Novel%20therapeutic%20regimens%20for%20urethane-induced%20early%20lung%20cancer%20in%20rats%3A%20combined%20cisplatin%20nanoparticles%20with%20Vitamin-D3&publication_year=2021&author=E.%20Radwan&author=M.%20Ali&author=S.M.A.%20Faied&author=H.M.%20Omar&author=W.S.%20Mohamed&author=S.K.%20Abd-Elghaffar&author=A.A.%20Sayed
https://scholar.google.com/scholar_lookup?title=Amygdalin%3A%20toxicity%2C%20anticancer%20activity%20and%20analytical%20procedures%20for%20its%20determination%20in%20plant%20seeds&publication_year=2021&author=E.%20Jaszczak-Wilke&author=%C5%BB.%20Polkowska&author=M.%20Koprowski&author=K.%20Owsianik&author=A.E.%20Mitchell&author=P.%20Ba%C5%82czewski
https://scholar.google.com/scholar_lookup?title=Amygdalin%3A%20toxicity%2C%20anticancer%20activity%20and%20analytical%20procedures%20for%20its%20determination%20in%20plant%20seeds&publication_year=2021&author=E.%20Jaszczak-Wilke&author=%C5%BB.%20Polkowska&author=M.%20Koprowski&author=K.%20Owsianik&author=A.E.%20Mitchell&author=P.%20Ba%C5%82czewski
https://scholar.google.com/scholar_lookup?title=A%20study%20on%20Amygdalins%20genotoxicological%20safety%20and%20modulatory%20activity%20in%20human%20peripheral%20lymphocytes%20in%20vitro&publication_year=2023&author=E.%20Erikel&author=D.%20Yuzbasioglu&author=F.%20Unal
https://scholar.google.com/scholar_lookup?title=A%20study%20on%20Amygdalins%20genotoxicological%20safety%20and%20modulatory%20activity%20in%20human%20peripheral%20lymphocytes%20in%20vitro&publication_year=2023&author=E.%20Erikel&author=D.%20Yuzbasioglu&author=F.%20Unal
https://scholar.google.com/scholar_lookup?title=Special%20Report%20on%20Laetrile%3A%20The%20NCI%20Laetrile%20Review.%20Results%20of%20the%20National%20Cancer%20Institutes%20Retrospective%20Laetrile%20Analysis&publication_year=1978&author=N.M.%20Ellison&author=D.P.%20Byar&author=G.R.%20Newell
https://scholar.google.com/scholar_lookup?title=Special%20Report%20on%20Laetrile%3A%20The%20NCI%20Laetrile%20Review.%20Results%20of%20the%20National%20Cancer%20Institutes%20Retrospective%20Laetrile%20Analysis&publication_year=1978&author=N.M.%20Ellison&author=D.P.%20Byar&author=G.R.%20Newell
https://scholar.google.com/scholar_lookup?title=A%20Clinical%20Trial%20of%20Amygdalin%20%20in%20the%20Treatment%20of%20Human%20Cancer&publication_year=1982&author=C.G.%20Moertel&author=T.R.%20Fleming&author=J.%20Rubin&author=L.K.%20Kvols&author=G.%20Sarna&author=R.%20Koch&author=V.E.%20Currie&author=C.W.%20Young&author=S.E.%20Jones&author=J.P.%20Davignon
https://scholar.google.com/scholar_lookup?title=A%20Clinical%20Trial%20of%20Amygdalin%20%20in%20the%20Treatment%20of%20Human%20Cancer&publication_year=1982&author=C.G.%20Moertel&author=T.R.%20Fleming&author=J.%20Rubin&author=L.K.%20Kvols&author=G.%20Sarna&author=R.%20Koch&author=V.E.%20Currie&author=C.W.%20Young&author=S.E.%20Jones&author=J.P.%20Davignon
https://scholar.google.com/scholar_lookup?title=Recent%20Updates%20and%20Future%20Perspectives%20about%20Amygdalin%20as%20a%20Potential%20Anticancer%20Agent%3A%20A%20Review&publication_year=2019&author=J.%20Shi&author=Q.%20Chen&author=M.%20Xu&author=Q.%20Xia&author=T.%20Zheng&author=J.%20Teng&author=M.%20Li&author=L.%20Fan
https://scholar.google.com/scholar_lookup?title=Recent%20Updates%20and%20Future%20Perspectives%20about%20Amygdalin%20as%20a%20Potential%20Anticancer%20Agent%3A%20A%20Review&publication_year=2019&author=J.%20Shi&author=Q.%20Chen&author=M.%20Xu&author=Q.%20Xia&author=T.%20Zheng&author=J.%20Teng&author=M.%20Li&author=L.%20Fan
https://scholar.google.com/scholar_lookup?title=A%20pharmacologic%20and%20toxicological%20study%20of%20amygdalin&publication_year=1981&author=C.G.%20Moertel&author=M.M.%20Ames&author=J.S.%20Kovach&author=T.P.%20Moyer&author=J.R.%20Rubin&author=J.H.%20Tinker
https://scholar.google.com/scholar_lookup?title=A%20pharmacologic%20and%20toxicological%20study%20of%20amygdalin&publication_year=1981&author=C.G.%20Moertel&author=M.M.%20Ames&author=J.S.%20Kovach&author=T.P.%20Moyer&author=J.R.%20Rubin&author=J.H.%20Tinker


[96]

[97]

[98]

[99]

[100]

[101]

[102]

A.M. Bode, Z. Dong

Toxic phytochemicals and their potential risks for human cancer

Cancer Prev. Res. (2015), 10.1158/1940-6207.CAPR-14-0160

T. Dang, C. Nguyen, P.N. Tran

Physician beware: severe cyanide toxicity from amygdalin tablets ingestion

Case Rep. Emerg. Med., 2017 (2017), 10.1155/2017/4289527

V. Jaswal, J. Palanivelu, R. C

Effects of the gut microbiota on amygdalin and its use as an anti-cancer

therapy: substantial review on the key components involved in altering

dose efficacy and toxicity

Biochem. Biophys. Rep. (2018), 10.1016/j.bbrep.2018.04.008

M.R. Go, H.J. Kim, J. Yu, S.J. Choi

Toxicity and toxicokinetics of amygdalin in maesil (prunus mume) syrup:

protective effect of maesil against amygdalin toxicity

J. Agric. Food Chem., 66 (43) (2018), 10.1021/acs.jafc.8b03686

E. Hodgson

Toxins and Venoms

Prog. Mol. Biol. Transl. Sci., 112 (2012), pp. 373-415

S.M. Shim, H. Kwon

Metabolites of Amygdalin under Simulated Human Digestive Fluids

Int. J. Food Sci. Nutr., 61 (8) (2010), 10.3109/09637481003796314

S. Albogami, A. Hassan, N. Ahmed, A. Alnefaie, A. Alattas, L. Alquthami, A. Alharbi

Evaluation of the effective dose of amygdalin for the improvement of

antioxidant gene expression and suppression of oxidative damage in mice

PeerJ, 2020 (5) (2020), 10.7717/peerj.9232

Google Scholar

Google Scholar

Google Scholar

Google Scholar

View PDF View article View in Scopus Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 33/35

https://doi.org/10.1158/1940-6207.CAPR-14-0160
https://doi.org/10.1158/1940-6207.CAPR-14-0160
https://doi.org/10.1155/2017/4289527
https://doi.org/10.1155/2017/4289527
https://doi.org/10.1016/j.bbrep.2018.04.008
https://doi.org/10.1016/j.bbrep.2018.04.008
https://doi.org/10.1021/acs.jafc.8b03686
https://doi.org/10.1021/acs.jafc.8b03686
https://doi.org/10.3109/09637481003796314
https://doi.org/10.3109/09637481003796314
https://doi.org/10.7717/peerj.9232
https://doi.org/10.7717/peerj.9232
https://scholar.google.com/scholar_lookup?title=Toxic%20phytochemicals%20and%20their%20potential%20risks%20for%20human%20cancer&publication_year=2015&author=A.M.%20Bode&author=Z.%20Dong
https://scholar.google.com/scholar_lookup?title=Toxic%20phytochemicals%20and%20their%20potential%20risks%20for%20human%20cancer&publication_year=2015&author=A.M.%20Bode&author=Z.%20Dong
https://scholar.google.com/scholar_lookup?title=Physician%20beware%3A%20severe%20cyanide%20toxicity%20from%20amygdalin%20tablets%20ingestion&publication_year=2017&author=T.%20Dang&author=C.%20Nguyen&author=P.N.%20Tran
https://scholar.google.com/scholar_lookup?title=Physician%20beware%3A%20severe%20cyanide%20toxicity%20from%20amygdalin%20tablets%20ingestion&publication_year=2017&author=T.%20Dang&author=C.%20Nguyen&author=P.N.%20Tran
https://scholar.google.com/scholar_lookup?title=Effects%20of%20the%20gut%20microbiota%20on%20amygdalin%20and%20its%20use%20as%20an%20anti-cancer%20therapy%3A%20substantial%20review%20on%20the%20key%20components%20involved%20in%20altering%20dose%20efficacy%20and%20toxicity&publication_year=2018&author=V.%20Jaswal&author=J.%20Palanivelu&author=R.%20C
https://scholar.google.com/scholar_lookup?title=Effects%20of%20the%20gut%20microbiota%20on%20amygdalin%20and%20its%20use%20as%20an%20anti-cancer%20therapy%3A%20substantial%20review%20on%20the%20key%20components%20involved%20in%20altering%20dose%20efficacy%20and%20toxicity&publication_year=2018&author=V.%20Jaswal&author=J.%20Palanivelu&author=R.%20C
https://scholar.google.com/scholar_lookup?title=Toxicity%20and%20toxicokinetics%20of%20amygdalin%20in%20maesil%20%20syrup%3A%20protective%20effect%20of%20maesil%20against%20amygdalin%20toxicity&publication_year=2018&author=M.R.%20Go&author=H.J.%20Kim&author=J.%20Yu&author=S.J.%20Choi
https://scholar.google.com/scholar_lookup?title=Toxicity%20and%20toxicokinetics%20of%20amygdalin%20in%20maesil%20%20syrup%3A%20protective%20effect%20of%20maesil%20against%20amygdalin%20toxicity&publication_year=2018&author=M.R.%20Go&author=H.J.%20Kim&author=J.%20Yu&author=S.J.%20Choi
https://www.sciencedirect.com/science/article/pii/B9780124158139000143
https://www.scopus.com/inward/record.url?eid=2-s2.0-84866551049&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-84866551049&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Toxins%20and%20Venoms&publication_year=2012&author=E.%20Hodgson
https://scholar.google.com/scholar_lookup?title=Toxins%20and%20Venoms&publication_year=2012&author=E.%20Hodgson
https://www.sciencedirect.com/science/article/pii/B9780124158139000143/pdfft?md5=fd52bd1c9c7c65814d42d99527a0a64c&pid=1-s2.0-B9780124158139000143-main.pdf
https://scholar.google.com/scholar_lookup?title=Metabolites%20of%20Amygdalin%20under%20Simulated%20Human%20Digestive%20Fluids&publication_year=2010&author=S.M.%20Shim&author=H.%20Kwon
https://scholar.google.com/scholar_lookup?title=Metabolites%20of%20Amygdalin%20under%20Simulated%20Human%20Digestive%20Fluids&publication_year=2010&author=S.M.%20Shim&author=H.%20Kwon
https://scholar.google.com/scholar_lookup?title=Evaluation%20of%20the%20effective%20dose%20of%20amygdalin%20for%20the%20improvement%20of%20antioxidant%20gene%20expression%20and%20suppression%20of%20oxidative%20damage%20in%20mice&publication_year=2020&author=S.%20Albogami&author=A.%20Hassan&author=N.%20Ahmed&author=A.%20Alnefaie&author=A.%20Alattas&author=L.%20Alquthami&author=A.%20Alharbi
https://scholar.google.com/scholar_lookup?title=Evaluation%20of%20the%20effective%20dose%20of%20amygdalin%20for%20the%20improvement%20of%20antioxidant%20gene%20expression%20and%20suppression%20of%20oxidative%20damage%20in%20mice&publication_year=2020&author=S.%20Albogami&author=A.%20Hassan&author=N.%20Ahmed&author=A.%20Alnefaie&author=A.%20Alattas&author=L.%20Alquthami&author=A.%20Alharbi


[103]

[104]

[105]

[106]

[107]

[108]

[109]

J. Makarević, I. Tsaur, E. Juengel, H. Borgmann, K. Nelson, C. Thomas, G. Bartsch, A.

Haferkamp, R.A. Blaheta

Amygdalin delays cell cycle progression and blocks growth of prostate

cancer cells in vitro

Life Sci., 147 (2016), 10.1016/j.lfs.2016.01.039

M. Halenar, L. Chrastinova, L. Ondruska, R. Jurcik, K. Zbynovska, E. Tusimova, A. Kovacik, A.

Kolesarova

The evaluation of endocrine regulators after intramuscular and oral

application of cyanogenic glycoside amygdalin in rabbits

Biol, 72 (4) (2017), 10.1515/biolog-2017-0044

N. Arabizadeh, M. Mahmoudi, L.M. Gandomani, N. Eizadi-Mood

Cyanide Poisoning after Bitter Almond Ingestion: “A Rare Case Report

Clin. Case Rep., 12 (1) (2024), 10.1002/ccr3.8418

X.M. Li, W.Q. Lu, Z.L. Qin, B.Q. Jin, F.Y. Wu

Preliminary study on pharmacokinetics and toxicology of amygdalin

N. Drugs Clin. Med., 5 (3) (1986), p. 141

M.C. García, E. González-García, R. Vásquez-Villanueva, M.L. Marina

Apricot and other seed stones: amygdalin content and the potential to

obtain antioxidant, angiotensin i converting enzyme inhibitor and

hypocholesterolemic peptides

Food Funct., 7 (11) (2016), 10.1039/c6fo01132b

C. Liu, X. Li, H. Yang, X. Mao, J. Wang, W. Gao

Effect of Natural β-Glucosidase Inhibitors in Reducing Toxicity of Amygdalin

in Persicae Semen

Phytother. Res., 31 (5) (2017), pp. 771-777, 10.1002/ptr.5798

M.M.L. Grundy, K. Lapsley, P.R. Ellis

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

View in Scopus Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 34/35

https://doi.org/10.1016/j.lfs.2016.01.039
https://doi.org/10.1016/j.lfs.2016.01.039
https://doi.org/10.1515/biolog-2017-0044
https://doi.org/10.1515/biolog-2017-0044
https://doi.org/10.1002/ccr3.8418
https://doi.org/10.1002/ccr3.8418
https://doi.org/10.1039/c6fo01132b
https://doi.org/10.1039/c6fo01132b
https://doi.org/10.1002/ptr.5798
https://doi.org/10.1002/ptr.5798
https://scholar.google.com/scholar_lookup?title=Amygdalin%20delays%20cell%20cycle%20progression%20and%20blocks%20growth%20of%20prostate%20cancer%20cells%20in%20vitro&publication_year=2016&author=J.%20Makarevi%C4%87&author=I.%20Tsaur&author=E.%20Juengel&author=H.%20Borgmann&author=K.%20Nelson&author=C.%20Thomas&author=G.%20Bartsch&author=A.%20Haferkamp&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=Amygdalin%20delays%20cell%20cycle%20progression%20and%20blocks%20growth%20of%20prostate%20cancer%20cells%20in%20vitro&publication_year=2016&author=J.%20Makarevi%C4%87&author=I.%20Tsaur&author=E.%20Juengel&author=H.%20Borgmann&author=K.%20Nelson&author=C.%20Thomas&author=G.%20Bartsch&author=A.%20Haferkamp&author=R.A.%20Blaheta
https://scholar.google.com/scholar_lookup?title=The%20evaluation%20of%20endocrine%20regulators%20after%20intramuscular%20and%20oral%20application%20of%20cyanogenic%20glycoside%20amygdalin%20in%20rabbits&publication_year=2017&author=M.%20Halenar&author=L.%20Chrastinova&author=L.%20Ondruska&author=R.%20Jurcik&author=K.%20Zbynovska&author=E.%20Tusimova&author=A.%20Kovacik&author=A.%20Kolesarova
https://scholar.google.com/scholar_lookup?title=The%20evaluation%20of%20endocrine%20regulators%20after%20intramuscular%20and%20oral%20application%20of%20cyanogenic%20glycoside%20amygdalin%20in%20rabbits&publication_year=2017&author=M.%20Halenar&author=L.%20Chrastinova&author=L.%20Ondruska&author=R.%20Jurcik&author=K.%20Zbynovska&author=E.%20Tusimova&author=A.%20Kovacik&author=A.%20Kolesarova
https://scholar.google.com/scholar_lookup?title=Cyanide%20Poisoning%20after%20Bitter%20Almond%20Ingestion%3A%20A%20Rare%20Case%20Report&publication_year=2024&author=N.%20Arabizadeh&author=M.%20Mahmoudi&author=L.M.%20Gandomani&author=N.%20Eizadi-Mood
https://scholar.google.com/scholar_lookup?title=Cyanide%20Poisoning%20after%20Bitter%20Almond%20Ingestion%3A%20A%20Rare%20Case%20Report&publication_year=2024&author=N.%20Arabizadeh&author=M.%20Mahmoudi&author=L.M.%20Gandomani&author=N.%20Eizadi-Mood
https://scholar.google.com/scholar_lookup?title=Preliminary%20study%20on%20pharmacokinetics%20and%20toxicology%20of%20amygdalin&publication_year=1986&author=X.M.%20Li&author=W.Q.%20Lu&author=Z.L.%20Qin&author=B.Q.%20Jin&author=F.Y.%20Wu
https://scholar.google.com/scholar_lookup?title=Preliminary%20study%20on%20pharmacokinetics%20and%20toxicology%20of%20amygdalin&publication_year=1986&author=X.M.%20Li&author=W.Q.%20Lu&author=Z.L.%20Qin&author=B.Q.%20Jin&author=F.Y.%20Wu
https://scholar.google.com/scholar_lookup?title=Apricot%20and%20other%20seed%20stones%3A%20amygdalin%20content%20and%20the%20potential%20to%20obtain%20antioxidant%2C%20angiotensin%20i%20converting%20enzyme%20inhibitor%20and%20hypocholesterolemic%20peptides&publication_year=2016&author=M.C.%20Garc%C3%ADa&author=E.%20Gonz%C3%A1lez-Garc%C3%ADa&author=R.%20V%C3%A1squez-Villanueva&author=M.L.%20Marina
https://scholar.google.com/scholar_lookup?title=Apricot%20and%20other%20seed%20stones%3A%20amygdalin%20content%20and%20the%20potential%20to%20obtain%20antioxidant%2C%20angiotensin%20i%20converting%20enzyme%20inhibitor%20and%20hypocholesterolemic%20peptides&publication_year=2016&author=M.C.%20Garc%C3%ADa&author=E.%20Gonz%C3%A1lez-Garc%C3%ADa&author=R.%20V%C3%A1squez-Villanueva&author=M.L.%20Marina
https://www.scopus.com/inward/record.url?eid=2-s2.0-85018569061&partnerID=10&rel=R3.0.0
https://www.scopus.com/inward/record.url?eid=2-s2.0-85018569061&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Effect%20of%20Natural%20-Glucosidase%20Inhibitors%20in%20Reducing%20Toxicity%20of%20Amygdalin%20in%20Persicae%20Semen&publication_year=2017&author=C.%20Liu&author=X.%20Li&author=H.%20Yang&author=X.%20Mao&author=J.%20Wang&author=W.%20Gao
https://scholar.google.com/scholar_lookup?title=Effect%20of%20Natural%20-Glucosidase%20Inhibitors%20in%20Reducing%20Toxicity%20of%20Amygdalin%20in%20Persicae%20Semen&publication_year=2017&author=C.%20Liu&author=X.%20Li&author=H.%20Yang&author=X.%20Mao&author=J.%20Wang&author=W.%20Gao


[110]

[111]

A review of the impact of processing on nutrient bioaccessibility and

digestion of almonds

Int. J. Food Sci. Technol. (2016), 10.1111/ijfs.13192

B. Wang, T. Pandey, Y. Long, S.E. Delgado-Rodriguez, M.D. Daugherty, D.K. Ma

Co-Opted Genes of Algal Origin Protect C. Elegans against Cyanogenic Toxins

Curr. Biol., 32 (22) (2022), 10.1016/j.cub.2022.09.041

A.N. Yildirim, F. Akinci-Yildirim, M. Polat, B. Şan, Y. Sesli

Amygdalin content in kernels of several almond cultivars grown in Turkey

HortScience, 49 (10) (2014), 10.21273/hortsci.49.10.1268

Cited by (0)

© 2024 The Authors. Published by Elsevier Masson SAS.

All content on this site: Copyright © 2025 Elsevier B.V., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI

training, and similar technologies. For all open access content, the relevant licensing terms apply.

Google Scholar

Google Scholar

Google Scholar

5/7/25, 10:13 AM Amygdalin in antineoplastic medicine and the relevance of nanotechnology - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0753332224016585 35/35

https://doi.org/10.1111/ijfs.13192
https://doi.org/10.1111/ijfs.13192
https://doi.org/10.1016/j.cub.2022.09.041
https://doi.org/10.1016/j.cub.2022.09.041
https://doi.org/10.21273/hortsci.49.10.1268
https://doi.org/10.21273/hortsci.49.10.1268
https://www.elsevier.com/
https://www.relx.com/
https://scholar.google.com/scholar_lookup?title=A%20review%20of%20the%20impact%20of%20processing%20on%20nutrient%20bioaccessibility%20and%20digestion%20of%20almonds&publication_year=2016&author=M.M.L.%20Grundy&author=K.%20Lapsley&author=P.R.%20Ellis
https://scholar.google.com/scholar_lookup?title=A%20review%20of%20the%20impact%20of%20processing%20on%20nutrient%20bioaccessibility%20and%20digestion%20of%20almonds&publication_year=2016&author=M.M.L.%20Grundy&author=K.%20Lapsley&author=P.R.%20Ellis
https://scholar.google.com/scholar_lookup?title=Co-Opted%20Genes%20of%20Algal%20Origin%20Protect%20C.%20Elegans%20against%20Cyanogenic%20Toxins&publication_year=2022&author=B.%20Wang&author=T.%20Pandey&author=Y.%20Long&author=S.E.%20Delgado-Rodriguez&author=M.D.%20Daugherty&author=D.K.%20Ma
https://scholar.google.com/scholar_lookup?title=Co-Opted%20Genes%20of%20Algal%20Origin%20Protect%20C.%20Elegans%20against%20Cyanogenic%20Toxins&publication_year=2022&author=B.%20Wang&author=T.%20Pandey&author=Y.%20Long&author=S.E.%20Delgado-Rodriguez&author=M.D.%20Daugherty&author=D.K.%20Ma
https://scholar.google.com/scholar_lookup?title=Amygdalin%20content%20in%20kernels%20of%20several%20almond%20cultivars%20grown%20in%20Turkey&publication_year=2014&author=A.N.%20Yildirim&author=F.%20Akinci-Yildirim&author=M.%20Polat&author=B.%20%C5%9Ean&author=Y.%20Sesli
https://scholar.google.com/scholar_lookup?title=Amygdalin%20content%20in%20kernels%20of%20several%20almond%20cultivars%20grown%20in%20Turkey&publication_year=2014&author=A.N.%20Yildirim&author=F.%20Akinci-Yildirim&author=M.%20Polat&author=B.%20%C5%9Ean&author=Y.%20Sesli

