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RESEARCH ARTICLE 

Objective: Cisplatin is indispensable in many solid tumors, and peripheral neurotoxicity is an 

essential dose-limiting side effect. The study aims to investigate the ameliorating effect of 

methylene blue, which has anti-oxidant properties, in rats with neurotoxicity due to cisplatin 

treatment.  

Materials and methods: Twenty-four adult female rats were included in the study and divided 

into 3 groups. The first group (n=8), the control group, did not receive any treatment. The 

second (n=8) and the third (n=8) group received 2.5 mg/kg/day of cisplatin and 1 ml/kg/day 

of 0.9% NaCl (saline) twice a week for 4 weeks. Also, the third group received 20 mg/kg/day 

of methylene blue every day for 4 weeks. Blood samples were collected from rats for 

malondialdehyde (MDA), glutathione (GSH), tumor necrosis factor- α (TNF-α), and interleukin-

6 (IL-6) levels, and electromyography (EMG) and motor function were evaluated.  

Results: In non-treated cisplatin injected rats, a significant increase in the lipid peroxidation 

product MDA and pro-inflammatory cytokines compared to the control group (p<0.001). 

Electromyography measurements also resulted in a significant decrease in cisplatin injected 

rats’ compound muscle action potential (CMAP) amplitude and prolongation in CMAP latency 

compared to the control group (p<0.05). A statistically significant decrease in MDA, TNF-α, 

and IL-6 levels and a statistically significant increase in GSH levels and CMAP amplitude was 

observed in the methylene blue-treated group compared to the group injected with cisplatin 

alone.  

Conclusions: We concluded that methylene blue has ameliorating effects against cisplatin-

induced neurotoxicity (CIN) by enhancing anti-oxidative capacity, energy metabolism and 

suppressing inflammatory parameters and oxidative stress. 
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Figure 1. Design and timeline of the study protocol 
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Figure 2. EMG was obtained by stimulating the right sciatic nerve 

Table 1. The Effects of Methylene Blue on Plasma MDA, TNF- α, 
IL-6, and GSH Levels in all Groups 

 
Normal 
control 

Cisplatin + 
Saline 

Cisplatin + 20 
mg/kg 

Methylene blue 

MDA (nM) 54.8±6.2 139.5±11.02** 92.2±5.7## 

TNF-alfa (pg/ml) 18.6±2.9 86.5±4.4** 41.8±3.3# 

IL-6 (pg/ml) 9.2±1.1 651.1±17.9** 485.5±22.4# 

*p<0.01, **p<0.001 (different from control group),  
#p<0.05, ## p<0.001 (different from cisplatin and saline group)  
MDA: Malondialdehyde; TNF: Tumor necrosis factor; IL: 
Interleukin 
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Figure 3. Comparison glutathione (GSH) levels between groups 

Table 2. The Alterations in Electrophysiological Recordings and 
Inclined Plane Scores in All Groups 

 
Normal 
control 

Cisplatin + 
Saline 

Cisplatin + 
20 mg/kg 

methylene 
blue 

CMAP latency (ms) 2.25±0.03 2.71±0.04* 2.4±0.09 

CMAP amplitude (mV) 12.4±0.2 4.6±0.43* 8.7±1.29# 

Inclined plane score (°) 89.5±5.1 57.4±6.7** 78.4±4.2# 

*p<0.05, **p<0.001 (different from control group),  
#p<0.05, ##p<0.001 (different from cisplatin and saline group)  
CMAP: Compound muscle action potential 

Figure 4. EMG recordings in all groups. a) Normal group, b) 
Cisplatin+Saline, c) Cisplatin+Methylene blue 
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