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 ABSTRACT 
 
Objective: Amygdalin (Vitamin B-17) is a type of vitamin, naturally found in many fruits and 
plants. The aim of the study was the evaluation of Amygdalin effect on the oxidant capacity 
and oxidant status of the T98G cancer cells. A T98G cell line was used in the study. Cell 
viability and oxidative stress evaluation were done.  
Methods: Amygdalin was used at 1, 4, and 8 µg/mL doses. TAC and TOS values were 
measured.  
Results: According to the result, amygdalin 8 µg/mL shows the highest anticancer effects. 
TAC level was 3.2 Trolox Equiv/L and TOS was  3.6 H2O2 Equiv/L.   
Conclusion: Vit B17 can increase oxidative stress in T98G cells and decrease cell viabilit 
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Introduction 

Glioblastoma multiforme (GBM) is one of the aggressive types of brain cancer. It is also 
the most common malignant primary tumor of the brain and central nervous system (Altinoz 
et al., 2022; Yeni et al., 2023). It accounts for 14.5% of all central nervous system tumors and 
48.6% of malignant central nervous system tumors. Cancer treatment is traditionally done 
with chemotherapy, surgery, or a combination of these. Despite medical advances today, 
treatment options and success rates are low. Therefore, it is essential to develop or search 
new substances for brain tumors (Kafagi et al., 2024; Loginova et al., 2024). Our study aims 
to evaluate the effect of Amygdalin on the glioblastoma line and oxidative stress parameters. 
Amygdalin or vitamin B17 is naturally found in many plants, fruits, and seeds.  

Vit B17 has many effects. Some of them are; antitussive, antiasthmatic, fibrosis 
prevention, anticancer, anti-inflammatory, and anti-ulcer activities (El-Desouky et al., 2020; 
Tousson et al., 2020). In our study, TAC and TOS tests as well as viability rate will be evaluated 
to determine anticancer activity. 

Method 

Chemicals and reagents 

All of the reagents were of analytical grade and used without further purification. 
Amygdalin (Vit B17, Gloden Pharm,Kyiv, Ukraine). Dulbecco-modified eagle medium 
(DMEM), fetal bovine serum (FBS), Antibiotic, and dimethyl sulfoxide (DMSO) were 
purchased from Sigma Aldrich (St. Louis, MO, USA). 

T98G cell culture 

The T98G cell line was obtained from Bilecik University's Department of Medical 
Pharmacology. Cells were centrifuged at 1200 rpm for 5 minutes. They were suspended in 
fresh Dulbecco-modified eagle medium-F12 (DMEM), fetal bovine serum (FBS) 10%, and 
antibiotics 1% (penicillin, streptomycin, and amphotericin B). 48-well plates (5% CO2; 37 °C)  
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were used for seeding. 

MTT assay 

Briefly, cells were resuspended in fresh DMEM medium, 
10% FBS, and 1% antibiotic (penicillin, streptomycin, and 
amphotericin B). Amygdalin 1 µg/mL, Amygdalin 4 µg/mL, 
and Amygdalin 8 µg/mL were administered for 24 hours. 
The optical density of the solutions was read at 570 nm 
using a Multiskan™ GO microplate spectrophotometer 
(Thermo Fisher, Porto Salvo, Portugal). 

TAC (total antioxidant capacity) and TOS (total oxidant 
status) 

TAC level was measured by using the Rel Assay Total 
Antioxidant Capacity (Rel Assay Diagnostics, Gaziantep, 
Türkiye) commercial kit. Briefly, the supernatant was used 
and the reagent was added according to the manufacturing 
protocol. The color change was evaluated by measuring at 
a wavelength of 660 nm wavelength for TAC and 530 nm 
wavelength for TOS. TAC Results were expressed per µmol 
Trolox Equiv/L. TOS results are expressed per µmol H2O2 
Equiv/mg protein. 

Statistical analysis 

The results were analyzed with SPSS 20.0 (IBM SPSS 
Corp., Armonk, NY, USA) Windows program and given as 
mean and standard error. Statistical comparison tests were 
performed between groups using the One Way Anova test, 
and data with a significance of p<.05 were considered 
statistically significant.  

Results 

MTT assay 

MTT results regarding cell viability are shown in Figure 
1. In this study, the 24-hour exposure results of the groups 
Control, Amygdalin 1 µg/mL, Amygdalin 4 µg/mL, and 
Amygdalin 8 µg/mL were evaluated. The control group was 
rated as 100 and the viability rate of the other groups was 
proportioned and compared to the control group. 
Amygdalin 1 µg/mL, Amygdalin 4 µg/mL, and Amygdalin 8 
µg/mL cell viability ratios were 89, 83, and 75 respectively. 
It was determined that Amygdalin 8 µg/mL was significantly 
different from the control at a rate of p<.05. 

 

Figure 1.  The cell viability ratio of T98G 24 hours after 
treatment. The experimental groups contain the Control 

group, Amygdalin 1 µg/mL, Amygdalin 4 µg/mL, and 
Amygdalin 8 µg/mL. Statistical significance: * p<.05 

compared to the control group. 

TAC and TOS assay 

AK Evaluation results regarding TAC and TOS results are 
shown in Figure 2. TAC and TOS evaluations resulting from 
24-hour exposure to Amygdalin 1 µg/mL, Amygdalin 4 
µg/mL, and Amygdalin 8 µg/mL were determined.  

TAC: It is observed that the use of Amygdalin 1 µg/mL, 
Amygdalin 4 µg/mL, and Amygdalin 8 µg/mL decreased TAC 
values. Amygdalin 4 µg/mL, and Amygdalin 8 µg/mL show 
statistically differences of 3.5 and 3.2 respectively (p<.001).  

TOS: Amyigdalin increased TOS value. At doses of 
Amygdalin 4 µg/mL p<.05, and Amygdalin 8 µg/mL p<.001 
statistically significant differences were obtained. 

 

Figure 2.  The Total Antioxidant Capacity and Total Oxidant 
Capacity of T98G cell lines 24 hours after treatment. The 

experimental groups contain the Control group, Amygdalin 
1 µg/mL, Amygdalin 4 µg/mL, and Amygdalin 8 µg/mL. 

Statistical significance: * p<.05, **p<.001 compared to the 
control group. 

Discussion 

In recent years, scientific research has been conducted 
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to investigate the effectiveness and safety of Amygdalin (Vit 
B17) against many types of cancer. Although in vitro studies 
are widely conducted on prostate, digestive system, and 
breast cancer, glioblastoma studies are limited. Cell cycle 
disruption, apoptosis, and toxicity due to oxidative stress 
have been shown in some studies (Jaszczak-Wilke et al., 
2021; Kolesarova et al., 2021). However, the study on the 
level of TAC and TOS levels on the T98G cell line is 
presented for the first time with this publication. 

A study has shown that Amygdalin can induce apoptosis 
in the human promyelocytic leukemia (HL-60) cell line  
(Kwon HeeYoung et al., 2003). Another study with SNU-C4 
cells has shown that cell cycle and proliferation are 
suppressed with amygdalin (Kwon HeeYoung et al., 2003; 
Lin et al., 2022). In the current study, it has been shown that 
the use of Amygdalin reduces the viability of cancer cells 
depending on the dose. In addition, the most effective dose 
was determined as 8 µg/mL. Although this effect is 
consistent with the literature, the point that should be 
noted is the amygdalin concentration. Although the effect 
starts with a dose of 4 µg/mL, significant change and death 
occur when this dose is doubled. When the total 
antioxidant and oxidant levels are examined in the 
continuation of the mechanism review, it is understood 
that the decrease in TOC value means that the protective 
mechanism of cancer is disabled and oxidants could have 
damaged mitochondrial organelles (Makarević et al., 2016). 
Although amygdalin is only related to the rhodenase 
enzyme, which causes death in cancer cells as a mechanism, 
studies (Systemic-Review 2015) have shown that amygdalin 
is beneficial in cancer patients (Milazzo et al., 2006; Song & 
Xu, 2014). In addition, studies conducted with HeLa, DU145, 
and LNCaP cells have shown that amygdalin is effective on 
Bax and Bcl-2 gene expressions, as well as an increase in 
cellular stress (Milazzo et al., 2006; Park et al., 2005; Seyhan 
et al., 2023). In vitro experiments have shown that 
Amygdalin induces apoptosis by increasing the expression 
of Bax protein and caspase-3 and decreasing the expression 
of the antiapoptotic BcL-2 protein (Fernald & Kurokawa, 
2013; Carter et al., 1980; Lee & Moon, 2016). Amygdalin 
also reduces the expression of integrins. Accordingly, it 
reduces catenin levels and consequently inhibits the 
metastasis of cancer cells. In addition, studies have shown 
that it inhibits the adhesion of breast cancer cells, lung 
cancer cells, and bladder cancer cells by inhibiting the Akt-
mTOR pathway. Amygdalin increased the expression of the 
p19 protein in kidney cancer cells. As a result, it led to the 
inhibition of cell transfer from the G1 phase to the S phase 
and thus inhibited cell proliferation (Gogolin et al., 2013; 
Makarević et al., 2014; Krebs, 1970). Amygdalin also 
inhibited the NF-kβ signaling pathway and showed anti-

inflammatory activity by affecting the release of 
proinflammatory cytokines (Krebs, 1970; Bauernfeind et al., 
2009). In our study, it was determined that oxidative stress 
increased in the cancer line after cancer cell exposure to 
amygdalin and, conversely, antioxidant capacity decreased. 

Conclusion 

In conclusion, our study showed that Amygdalin has a 
cytotoxic effect on glioblastoma cancer cells by causing 
oxidative stress. Based on the information in the literature, 
this effect is likely to occur through an apoptotic 
mechanism. Our results suggest that Amygdalin can be 
considered as an adjuvant treatment in GBM cancer 
patients. However, further studies are needed to 
investigate the exact mechanism of the effect. 
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