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Aim: Due to the increased consumption of packaged foods, exposure to food additives is also 

increasing. Sodium benzoate (SB), a frequently used food additive, is generally used in 

alcoholic beverages, fruit, and vegetable juices, carbonated soft drinks, canned food, and 

various sauces. It is used to inhibit the formation of mold, yeast, and bacteria. This study was 

carried out to investigate the effects of SB exposure on angiogenesis and oxidant-antioxidant 

balance. 

Materials & methods: Three different concentrations of SB, bevacizumab, and empty pellets 

were prepared, placed on chorioallantoic membrane (CAM), and examined for anti-

angiogenesis. Total antioxidant capacity (TAC) and total oxidant capacity (TOC) measurements 

were made in the albumen samples, and oxidative stress index (OSI) value was calculated. 

Results: The control group had no anti-angiogenic effect, but the bevacizumab group had a 

strong anti-angiogenic effect.10-3 M SB had a weak anti-angiogenic effect, but 10-4 M SB and 

10-5 M SB showed no anti-angiogenic effect. TOC levels increased with SB in a dose-dependent 

manner. TAC levels decreased depending on the dose in the experimental groups with SB 

application. OSI levels increased depending on the dose increase in SB. 

Conclusions: SB exposure caused a dose-dependent increase in oxidative stress and anti-

angiogenic effect in CAM model. 

Keywords: sodium benzoate, chorioallantoic membrane, food ingredient, oxidant, anti-

oxidant, angiogenesis 
 

http://www.jceionline.org/
mailto:enes.sozen@alanya.edu.tr
https://orcid.org/0000-0003-0074-8652
https://orcid.org/0000-0002-5007-6631
https://orcid.org/0000-0001-8759-4507
https://doi.org/10.29333/jcei/13893


 

 

Anti-angiogenic and oxidative effects of sodium benzoate 

2 / 6 | Copyright © 2023 by Authors. Licensee Modestum DOO, Serbia. OPEN ACCESS for all. www.jceionline.org

 

http://www.jceionline.org/


 

 

Anti-angiogenic and oxidative effects of sodium benzoate 

www.jceionline.org  Copyright © 2023 by Authors. Licensee Modestum DOO, Serbia. OPEN ACCESS for all. | 3 / 6

Figure 1. Fertilized chick eggs were placed in incubator (A), albumen was removed with a syringe (B), development of vascular bed after 
free pellet implantation (well-developed vascularity) (C), score 1 inhibition of vascular bed development after pellet implantation with 
10-5 M SB (small capillary-free area & decreased capillary density) (D), score 1 inhibition of vascular bed development after pellet 
implantation with 10-4 M SB (small capillary-free area & decreased capillary density) (E), score 2 inhibition of vascular bed development 
after pellet implantation with 10-3 M SB (capillary-free area around pellet) (F), & score 2 inhibition of vascular bed development after 
pellet implantation with 10-6 M SB (capillary-free area around pellet) (Source: Authors’ own elaboration) 

Figure 2. According to anti-angiogenic scoring system previously 
described anti-angiogenic scores of embryos of control, 
bevacizumab, & SB at different doses are given (Source: Authors’ 
own elaboration) 

http://www.jceionline.org/


 

 

Anti-angiogenic and oxidative effects of sodium benzoate 

4 / 6 | Copyright © 2023 by Authors. Licensee Modestum DOO, Serbia. OPEN ACCESS for all. www.jceionline.org

Table 1. TAC & SD values of groups (A), TOC & SD values of groups 
(B), & OSI & SD values of groups (C) 

(A) Total antioxidant status 

Groups Mean SD SEM p-value 

(A) Total antioxidant status 

Pre-control 0.9097 0.07053 0.02230 

<0.001 

Post-control 0.7116 0.10495 0.03319 

10-3 SB 0.6440 0.13642 0.04314 

10-4 SB 0.6232 0.10812 0.03419 

10-5 SB 0.8527 0.14900 0.04712 

(B) Total oxidant capacity 

Pre-control 2.3838 0.42310 0.13379 

<0.001 

Post-control 4.4964 0.70808 0.22391 

10-3 SB 10.6408 1.19452 0.37774 

10-4 SB 7.0876 0.83312 0.26346 

10-5 SB 6.4722 1.62768 0.51472 

(C) Oxidative stress index 

Pre-control 2.6660 0.71458 0.22597 

<0.001 

Post-control 6.4190 1.25730 0.39759 

10-3 SB 17.0500 2.96829 0.93866 

10-4 SB 11.5700 1.61058 0.50931 

10-5 SB 7.6290 1.40797 0.44524 
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