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ABSTRACT 

Introduction: Due to the various pharmacological effects of NAC and its relative harmlessness, tendency to use 

NAC has increased for various uses in the recent years. Therefore, the aim of this study was to investigate the 

effect of N-acetylcyctein (NAC) on antioxidant indices in brain traumatic patients. Method:. 120 patients  due to 

traumatic brain injury with entry criteria were randomly divided into two groups: intervention and control 

groups. After blood sample was taken, and the initial values of SOD and GPX were recorded in the checklist. One 

hour after entering to the emergency department , the patients in the intervention  group, received 200 mg  NAC 

, diluted with 100 cc of normal saline solution , infused  in half an hour.  the patients in the control group received 

only 100 cc of normal saline solution , infusion in half an hour. Six hours after taking medication , re-sampling 

was done in all the patients and the results were recorded. Results: The results of this study showed that mean 

of GPX and SOD before the intervention, in two groups of the patients was not statistically significant (p>0.05); 

meanwhile, the mean of GPX and SOD after the intervention was statistically significant in both intervention 

and control groups (p < 0. 05). Conclusion: According to the findings of this study, in which the results of the 

effect of NAC on the traumatic brain injury was evaluated positive and since NAC is a harmless drug, cheap, 

available and convenient drug. 
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INTRODUCTION 

According to the definition of the National Organization of 

brain injury, traumatic brain injury refers to any brain 

injury caused by an external force which according to the 

severity of brain damage, can result in temporary or 

permanent physical, cognitive and behavioral damages [1]. 

Also traumatic brain injury is one of the known causes 

which result in long-term disability in people under the age 

of 45 [2]. It has been determined that intracranial 

inflammatory response occurs after brain injuries and it is 

the cause of secondary brain injuries after traumatic brain 

injuries [3]. 

In biological systems, the production of free radicals and 

active oxygen species is inevitable. Free radicals or 

oxidants have high chemical activity due to the presence of 

unpaired electrons and are constantly circulating in the 

body, and causing damage to macromolecules such as 

DNA, proteins, lipids, and carbohydrates [4]. In normal 

circumstances, free radicals are as sideways products of 

body oxygen metabolism which can destroy cell 

membranes, and also are able to react with genetic 

materials that cause the development and progression of 

many diseases [5]. 

Post-traumatic processes in the central nervous system are 

divided into two important phases: acute phase and chronic 

phase [6]. The acute phase is divided into two stages: the 

first stage is due to the trauma itself, and the secondary 

stage results from the release of chemical factors and 

cytokines. 
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Chronic phase beginning depends on the mechanism and 

the spread of damage, so the more serious the damages, the 

more harmful cytokines will be produced over time [6, 7]. 

Damage of the blood-brain barrier, creation of cerebral 

edema, release of inflammatory cytokines and growth 

factors are delayed responses to traumatic brain injury [3]. 

Reducing the amount of cytokines that promote 

inflammation or vice versa, increasing anti-inflammatory 

cytokines can be considered as new therapies for reducing 

brain inflammation [3]. 

N-acetylcyctein (NAC) is the metabolite of cysteine and 

the specific antidote to acetaminophen. In fact, this drug is 

licensed by the FDA only for the treatment of 

acetaminophen poisoning, although it is commonly used in 

internal medicine for the treatment of idiopathic 

pulmonary fibrosis [8]. NAC is traditionally used as 

mucolytic and has anti microbial effects and vasodilator 
[9]. Considering the various pharmacological effects of 

NAC and its relative harmlessness, in recent years, the 

tendency to use NAC has been increased for various uses. 

Conducted studies so far on human and animal samples 

have demonstrated the effect of NAC on reducing free 

radicals and oxidant factors in brain cells, reducing 

cerebral edema, apoptosis, and antioxidants, and ultimately 

improvement of patients with traumatic brain injury [10-

13]. 

Considering the factors such as the impossibility of doing 

brain biopsy in humans and the failure of repairing nerve 

cells during brain injury, the aim of this study was to 

investigate the effect of NAC on brain trauma patients. 

METHOD 

The study population consists of 120 patients with brain 

trauma  (by using of primary examination and brain CT 

scan results) who referred to the emergency department of 

Vali - Asr Hospital in Arak,IRAN in 2017 . This study was 

approved by the Ethics Committee of Arak Medical 

University with the code IR.ARAKMU.REC.1395.97 and 

provided required descriptions about the study to all 

companions of the patients and written consent was 

received from all of them. Provisions of the Helsinki treaty 

were also considered. This study was conducted as a 

double blind randomized clinical trial. At first, all the 

patients with inclusion criteria (aged 18 years and more, 

referred patients with moderate brain trauma, Glasgow 
coma scale (GCS) between 9-13) were randomly divided 

into two intervention and control groups. By using a 

checklist, the patient's underlying information, were 

recorded. 

Then the blood sample taken from the patient and the initial 

values of SOD and GPX were recorded in the checklist. 

One hour after entering to the emergency, patients in the 

intervention group, received 200 mg of NAC, diluted with 

100 cc of normal saline solution, infused in half an hour. 

The patients of the control group also received only 100 cc 

of normal saline solution, infused in half an hour. 

Six hours after taking medication, re-sampling was done 

on all the patients and the results were recorded. 

During the above period, required actions and routine head 

trauma were done for all the patients. 

Finally, the collected data were analyzed by SPSS 16. 

RESULTS 

The study population included 120 moderate brain trauma 

patients . 
43 women and 77 men were selected. The age mean of the 

patients was 37.56 ± 6, 25 years. 

The results of the study showed that the vital signs of the 

patients in both groups were not significantly different 

before the intervention (p 0.05) (Table 1). 

Also, the results of the statistical test showed that there was 

no significant difference between the mean amount of 

antioxidant indices of GPX and SOD in both groups before 

the intervention (p 0.05). 

It was also shown that the mean amount of antioxidant 

indices of GPX and SOD in both groups after the 

intervention was significantly different (p 0.05) (Table 2). 

Table 1: Demographic information 

P  

value 
Control 

group 

Intervention 

group 
Variable 

.08 36.26±4.56 35.56±3.61 age 

.09 12.54±2.24 12.31±2.56 Systolic  blood pressure 

1 36.06±0/47 36.02±0/32 Temperature 

0.27 76±7.23 78±8.12 Heart beat 
0.4 17±0.9 16±1.23 Number of breaths 

Table 2: Value of GPX and SOD before and after 

intervention 

P 

 value Control Intervention  Antioxidants 

0.52 253±10.59 252±11.20 GPX Before the 

intervention 0.65 107.48±9.08 109.51±9.23 SOD 

0.000 253±10.89 274.02±10.80 GPX After the 

 intervention 0.000 107.48±8.08 132.44±8.13 SOD 

DISCUSSION 

The aim of this study was to investigate the effect of N-

acetylcyctein (NAC) in brain trauma patients. In the 

present study, which was designed as a clinical trial at Vali 

- Asr Medical Education Center of Arak, Iran  in 2017-

2018. 120 patients were divided into the intervention and 
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control groups. The present study indicated that most of the 

patients in the control and experimental group were 

between the ages of 21-30 years old (58.3% of the 

intervention group and 8.51% of the control group) and 

male were (80% of the intervention group and 78% of the 

control group). These statistics vary in different societies, 

but in most studies, such as Taiwan, the most common age 

group with brain trauma was reported to be 20-29 years 

old. The results of this study showed that SOD and GPX in 

brain traumatic patients were not significantly different 

before the intervention. The results of this study showed 

that SOD and GPX levels in Brain traumatic patients were 

significantly different after the intervention, so that  in the 

brain traumatic patients who used N-acetylcyctein, SOD 

and GPX levels were higher. The antioxidant system of the 

body includes enzymatic and non-enzymatic agents. For 

example, it can be pointed to the vitamins of antioxidant 

enzymes of superoxide dismutase (SOD   ( and Glutathione 

peroxidase (GPX) [14]. Superoxide dismutase enzyme, is 

an enzyme which cleanses superoxide radicals (O2-) or 

hydrogen peroxide (H2O2). Superoxide dismutase and 

glutathione peroxidase enzymes confront with created 

damage by preventing the formation of free radicals and 

increasing the antioxidant defense [15].  

Ewelina (2005) by comparing the SOD and GPX of 

patients with coronary artery atherosclerosis and patients 

with hyperlipidemia showed that the antioxidant activity of 

SOD and GPX in patients with coronary artery 

atherosclerosis is lower [16]. In a study, Kaynar (1995) 

measured the GPX and SOD of rates with spinal cord 

injury in one, four, and twenty-four hours after spinal cord 

injury, and did not show significant differences in their 

rates which is not consistent with this study [17]. Chen et 

al., in a study entitled "The inhibitory effect on the brain 

inflammatory reactions after a brain trauma in mice: 

potential neuroprotective mechanism of N-acetylcyctein" 

which conducted in 2008, showed that after traumatic brain 

injury, NAC administration can reduce inflammatory 

reactions in the mouse brain [10]. Nazıroğlu (2014) in a 
study entitled "Nervous protection with NAC and selenium 

(se) against brain injury caused by apoptosis and calcium 

entry in the rat hippocampus", showed that NCA and se 

have protective effects on oxidative stress, apoptosis, and 

entering of Ca ion through the activation of the TRPVI 

channel in the hippocampus of this brain traumatic model 

[12]. 

CONCLUSION: 

According to the results of this study, the effect of NAC on 

the traumatic brain injury was evaluated positive and since 

NAC is a harmless, cheap, available and convenient drug, 

and since it had no serious complications in the proposed 

doses, its use is suggested. 

REFERENCES 

[1] Hallowell B, Chapey R, Chapey R. Language 

intervention strategies in aphasia and related 

neurogenic communication disorders. Philadelphia: 

Lippincott, Williams, & Wilkins; 2008. 

[2] Chabok SY, Kapourchali SR, Leili EK, Saberi A, 

Mohtasham-Amiri Z. Effective factors on linguistic 

disorder during acute phase following traumatic brain 

injury in adults. Neuropsychologia. 2012;50(7):1444-

50. 

[3] Morganti-Kossmann MC, Rancan M, Stahel PF, 

Kossmann T. Inflammatory response in acute 

traumatic brain injury: a double-edged sword. Current 

opinion in critical care. 2002;8(2):101-5. 

[4] Halliwell B. Free radicals and antioxidants: updating 

a personal view. Nutr. Rev. 2012;70(5):257-65. 

[5] Gomez-Cabrera M-C, Domenech E, Viña J. Moderate 

exercise is an antioxidant: upregulation of antioxidant 

genes by training. Free Radic. Biol. Med. 

2008;44(2):126-31. 

[6] Morrıson III B, Saatman KE, Meaney DF, Mcıntosh 
TK. In vitro central nervous system models of 

mechanically induced trauma: a review. J. 

Neurotrauma. 1998;15(11):911-28. 

[7] McINTOSH TK, Juhler M, Wieloch T. Novel 

pharmacologic strategies in the treatment of 

experimental traumatic brain injury: 1998. J. 

Neurotrauma. 1998;15(10):731-69. 

[8] Demedts M, Behr J, Buhl R, Costabel U, Dekhuijzen 

R, Jansen HM, et al. High-dose acetylcysteine in 

idiopathic pulmonary fibrosis. N. Engl. J. Med. 

2005;353(21):2229-42. 

[9] Dodd S, Dean O, Copolov DL, Malhi GS, Berk M. N-

acetylcysteine for antioxidant therapy: pharmacology 

and clinical utility. Expert Opin. Biol. Ther. 

2008;8(12):1955-62. 

[10] Chen G, Shi J, Hu Z, Hang C. Inhibitory effect on 

cerebral inflammatory response following traumatic 

brain injury in rats: a potential neuroprotective 

mechanism of N-acetylcysteine. Mediators Inflamm. 

2008;2008. 

[11] Hicdonmez T, Kanter M, Tiryaki M, Parsak T, 

Cobanoglu S. Neuroprotective effects of N-

acetylcysteine on experimental closed head trauma in 

rats. Neurochem. Res. 2006;31(4):473-81. 

[12] Nazıroğlu M, Şenol N, Ghazizadeh V, Yürüker V. 
Neuroprotection induced by N-acetylcysteine and 

selenium against traumatic brain injury-induced 

apoptosis and calcium entry in hippocampus of rat. 

Cell. Mol. Neurobiol. 2014;34(6):895-903. 

[13] Şenol N, Nazıroğlu M, Yürüker V. N-acetylcysteine 

and selenium modulate oxidative stress, antioxidant 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | August 2020 | Volume 10 | Issue 4 | Page 256-259 

Abolfazl Jokar, The Effect of N-Acetylcyctein (NAC) on Antioxidant Indices in Brain Traumatic Patients 

ISSN (Online) 2249-6084 (Print) 2250-1029                                                                                       www.eijppr.com 

 

259 

vitamin and cytokine values in traumatic brain injury-

induced rats. Neurochem. Res. 2014;39(4):685-92. 

[14] Kassab-Chekir A, Laradi S, Ferchichi S, Haj Khelil A, 

Feki M, Amri F, et al. Oxidant, antioxidant status and 

metabolic data in patients with beta-thalassemia. 

Clinica chimica acta; Int. J. Clin. Chem. 2003;338(1-

2):79-86. 

[15] Celik I, Gallicchio L, Boyd K, Lam TK, Matanoski G, 

Tao X, et al. Arsenic in drinking water and lung 

cancer: a systematic review. Environ. Res. 

2008;108(1):48-55. 

[16] Zawadzka-Bartczak E. Activities of red blood cell 

anti-oxidative enzymes (SOD, GPx) and total anti-

oxidative capacity of serum (TAS) in men with 

coronary atherosclerosis and in healthy pilots. Med. 

Sci. Monit. : Int. Med. J. Exp. Clin. Res. 

2005;11(9):Cr440-4. 

[17] Kaynar MY, Hanci M, Kuday C, Belce A, Gumustas 

K, Kokoglu E. Changes in the activity of antioxidant 

enzymes (SOD, GPX, CAT) after experimental spinal 

cord injury. Tokushima J. Exp. Med. 1994;41(3-

4):133-6. 

 


