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Abstract 
Effects of Hyoscine-N-butylbromide (Buscopan) on oxidative stress parameters of albino rats were studied. 

Catalase, reduced glutathione, superoxide dismutase and malonylaldehyde levels were determined using standard 

methods. The rats were placed into two groups A and B where group A was sub-divided into three sub-groups. Sub-

group A1 received normal recommended dose of 10mg/60kg body weight while A2 and A3 received two and four times 

the recommended dose respectively. Group B was used as control. The results revealed no significant difference (p>0.05) 

in the activity of reduced glutathione, superoxide dismutase and malonylaldehyde in the test groups. The effect on the 

activity of catalase showed a significant increase (p<0.05). The result showed that there may be some side effects of 

overdose as it might lead to increased oxidative stress. 
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Introduction 
Oxidative stress is the destruction caused by free radical molecules in the living system. This results in an 

imbalance between the production of reactive oxygen species and a biological system’s ability to readily detoxify the 

reactive intermediates or to repair the resulting damage (Halliwell and Gutteridge, 2000). Disturbances in the normal 

redox state of tissues can cause toxic effects through the production of peroxides and free radicals that damage 

components of cells including proteins, lipids and DNA (Block, 2003). Sources of oxidative stress include exogenous 

factors such as cigarette smoke, prescription drugs and toxic chemicals such as pesticides and endogenous factors such as 

the oxidative burst from activated macrophage (Obata et al., 2000). Hence oxidative stress results when oxidative force 

exceeds the antioxidant system due to loss of the balance between them. Among the antioxidants include vitamin C 

(ascorbate), vitamin E (tocopherol), selenium, lycopene, enzymes (superoxide dismutase and catalase), reduced 

glutathione and carotenoids (Halliwell and Gutteridge, 2000). 

Oxidative stress contributes to tissue injury following irradiation and hyperoxia (Block, 2003). Many clinical 

conditions such as atherosclerosis, Parkinson’s disease, heart failure and Alzheimer’s disease are associated with 

increased indices of oxidative stress. This suggests that overwhelming the antioxidant system initiates and propagates 

processes involved in the pathogenesis of many diseases (Halliwell and Gutteridge, 2000). Short term oxidative stress 

may be important in the prevention of aging by induction of a process called mitohormesis. Reactive oxygen species can 

be beneficial as they are used by the immune system as a way to attack and kill pathogens and are also used in cell 

signaling (Gems and Partridge, 2008). 

Certain biological markers have so far been identified as basis for assessing oxidative stress. They include lipid 

hydroperoxides, isoprostan, 4-hydroxynonemol, malondialdehyde, 8-hydroxyguanine and ubiquinol-10. These 

biomarkers have been attracting interest because the accurate assessment of such stress is necessary for investigation of 

various pathological conditions as well as to evaluate the efficiency of drugs (Trevisan et al., 2001). 

      Buscopan is an antispasmodic drug which contains Hyosine N-butylbromide. It is used to relieve painful spasm in 

the stomach, intestines and bile duct (gastrointestinal tract), the reproductive organs and urinary tract (genitourinary tract) 

(Tygat, 2007). Hyosine works by relaxing the muscle that is found in the wall of the gastrointestinal tract and 

genitourinary tract. This type of muscle is called the Smooth muscle; it normally contracts and relaxes in response to 

natural body chemicals called neurotransmitters. The contractions are caused by a neurotransmitter called acetylcholine 

(Mokoto et al., 2000). Hyosine stops the spasm in the smooth muscle by preventing acetylcholine from acting on the 

muscle. It does this by blocking the receptors on the muscle cells that the acetylcholine would normally act on 

(muscarinic or cholinergic receptors). Buscopan is prescribed for conditions such as irritable bowel syndrome and severe 

menstrual cramps (Tygat, 2007). 

Oxidation reactions are crucial to life, they can also be damaging, hence plants and animals maintain complex 

systems of multiple types of antioxidants such as glutathione, vitamin C and vitamin E as well as enzymes such as 

catalase, superoxide dismutase and various  peroxidases (Valko et al., 2007). Low levels of antioxidants or inhibition of 

the antioxidant enzymes cause oxidative stress and may damage or kill the cells (Skrzydlewska et al., 2001). It becomes 

important to assay for the activities of some of these enzymes (such as catalase, superoxide dismutase), reduced 

glutathione and lipid peroxidation (malonylaldehyde level).  

Glutathione is one of the most important cellular antioxidants (Sahin et al., 2001). The glutathione system includes 

glutathione, glutathione reductase, glutathione peroxidases and glutathione s–transferase (Schafer and Buettner, 2001). 
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This system is found in animals, plants and microorganisms. Glutathione peroxidase catalyses the breakdown of 

hydroperoxides and organic hydroperoxides to water and alcohol respectively (Sahin et al., 2001). 

Lipid peroxidation refers to the oxidative degradation of lipids. It is the process whereby free radicals steal electrons 

from the lipids in the cell membranes, resulting in cell damage (Skrzydlewska et al., 2001). This process proceeds by a 

free radical chain reaction mechanism. It most often affects poly unsaturated fatty acids, because they contain multiple 

double bonds in between which lie methylene groups that possess especially reactive hydrogens (Mukai and Goldstein, 

2004). 

Catalase is an antioxidant enzyme that catalyses the conversion of hydrogen peroxide to water and oxygen using 

either iron or manganese as a cofactor (Valko et al., 2007). Catalase also uses hydrogen peroxide to break down 

potentially harmful substances in the body and can be referred to as hydrogen peroxide oxidoreductase. This protein is 

localized to peroxisomes in most eukaryotic cells (Block, 2003). 

 

Materials and Methods 
Male albino rats of over eight weeks old were used in the investigation. The rats were weighed and the amount of 

drug solution administered was calculated based on the body weight. A quantity of 0.17mg/kg body weight 

(corresponding to 10mg recommended dose for adult) of Buscopan was administered by intubation three times daily to 

rats in group A consecutively for seven days. Group A was divided into subgroups A1, A2 and A3 containing 4 rats each. 

.The rats in sub group A1 were given the recommended dosage (based on two tablets of 10mg per 60kg body weight) 

while animals in groups A2 and A3 were given times two (2x) and four (4x) the recommended dosage. Group B was used 

as the control. 

After the period of administration, the animals were sacrificed and blood samples were collected into different 

sterile bottles. The blood samples were centrifuged at 1500rpm for 15 minutes and the serum was separated from the 

whole blood.  

The catalase activity was determined according to UV assay method of Hugo (1974). In the UV range hydrogen 

peroxide shows a continual increase in absorption with decreasing wavelength. The decomposition of hydrogen peroxide 

can be followed directly by the decrease in extinction at 240nm. The difference in extinction (∆E240)   per unit time is a 

measure of the catalase activity. 

Lipid peroxidation was determined spectrophotometrically according to the method of Wallin et al. (1993) by 

assessing the level of thiobarbituric acid reactive substances (TBARS). Some quantities of malondialdehyde (MDA) are 

produced during lipid peroxidation. These react with thiobarbituric acid (TBA) to generate a pink coloured complex 

which in acid solution absorbs maximally at 532nm. 

Superoxide dismutase activity was determined by Epinephrine method of Pajovic et al., (2003) which is based on 

the ability of superoxide dismutase to inhibit the auto oxidation of adrenaline and the absorbance taken at 480nm at 15 

seconds for 1 minute 30seconds. 

Reduced glutathione level was determined according to Phospho-18-tungstic acid method of Snell and Snell (1962) 

which is based on the presence of free sulfhydryl group since reduced glutathione forms the bulk of non-protein 

sulfhydryl groups and the absorbance taken at 610nm within 10minutes. 

 

Results 
TABLE 1:  The mean levels of Catalase, Glutathione, Superoxide Dismutase and Malonylaldehyde in Rats 

Treated with Buscopan. 

GROUP Average activity of 

catalase in K 

(mol/sec) 

Average glutathione 

level (mg/100ml) 

Average level of 

superoxide 

dismutase 

(mg/100ml) 

Concentration of 

malonylaldehyde 

(mg/100ml) 

Group A1 0.0006±0.0001 0.24±0.03 2.05±0.01 0.22±0.03 

Group A2 0.0009±0.0002 0.28±0.07 2.09±0.08 0.26±0.02 

Group A3 0.0007±0.0002 0.23±0.02 2.10±0.08 0.29±0.06 

Group B 

(control) 

0.0005±0.0001 0.20±0.02 2.05±0.04 0.30±0.01 

Values are mean ± standard deviation. 

The effect of buscopan on the level of glutathione, superoxide dismutase, malonylaldehyde did not show any significant 

differences (p > 0.05) when compared with the control. There was a significant increase (p<0.05) in the activity of 

catalase. 

 

Discussion 
The effect of buscopan on oxidative stress indices showed that there was a decrease in physical activity and food 

intake in the treated animals. This observation could be due to the fact that the drug decreased their metabolic rate by 

decreasing appetite for food (Tygat, 2005). 

The glutathione activity of the treated animals in table 1 showed an increase that was not significant (p>0.05). 

Superoxide dismutase activity of the treated animals showed no significant difference (p> 0.05) when compared with the 
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control. This is in line with the findings of Tygat, (2005) that the constituents of buscopan may play no role in superoxide 

dismutase activity.  

The mean malonylaldehyde (MDA) levels in the treated animals showed no significant difference (p > 0.05) when 

compared with the control. Halliwell and Gutteridge (2000) stated that cellular damage through oxidation of proteins, 

DNA and lipids may result if free radicals accumulate in the cell. Catalase activity in the treated animals increased 

significantly (p < 0.05) and this result did not differ from the report by Gaetani et al., on the role of catalase in disposal of 

hydrogen peroxide within the human erythrocyte (1996).  

 

Conclusion 
The observations made in this research suggest that Buscopan may produce no significant side effects and the 

increased activity of catalase and reduced glutathione may be helpful in mopping up free radicals generated from 

oxidative stress. However this study is subject to further investigation and more precise findings. 

 

References 
Block, G. (2003). Antioxidant Intake in the US. Toxicology and Industrial Health, 9: 295 – 301. 

Gaetani, G., Ferraris, A., Rolfo, M., Mangerini, R., Arena, S. and Kirkman, H. (1996). Predominant Role of Catalase in the Disposal of 

Hydrogen Peroxide Within Human Erythrocytes. Blood, 87(4): 1595-1599. 

Gardner, P. R., Raineri, I., Epstein, L. B. and White, C. W. (2005). Super Oxide Radical And Iron Modulate Aconitase Activity In 

Mammalian Cells. Journal of Biological Chemistry, 270(22):13399-13405. 

Gems, D. and Partridge, L. (2008). Stress-Response Hormesis and Aging: That Which Does Not Kill Us Makes Us Stronger. Cell 

metabolism, 7(3): 200 – 203. 

Halliwell, B. and Gutteridge,  J. M. (2000). Free Radicals in Biology and Medicine. 5th edition,  Clarendon Press, Oxford. 214 – 215. 

Hugo, A. (1974). Catalase In: Bergmeyer Hans Ulrich (ed). Methods of Enzymatic Analysis.  Academic Press Incorporated, New 

York. 674 – 684. 

Mokoto, M., Yoshitaka, Y.,  Kohichi, H., Masuo, A. and Yukiyoshi, A. (2000). Effects of β adrenergic Stimulation on the Acutely 

Obstructed Ureter in Dogs. Pharmacology and Experimental Therapeutics, 292(1): 67 -75. 

Mukai, F. H. and Goldstein, B. D. (2004). Mutagenicity of Malondialdehyde, a Decomposition  Product of Peroxidised 

Polyunsaturated Fatty Acids. Science, 191: 868 – 869. 

Muller, F. L., Song, W., Liu, Y., Chaudhuri, A., Roberts, L. J., Casete, M. and Faulkner, J. A. (2006). Absence of Cu/Zn Superoxide 

Dismutase Leads to Elevated Oxidative Stress and Acceleration of Age-dependent Skeletal Muscle Atrophy. Free Radicals in Biology 

and Medicine,  40(11):1993-2004. 

Obata, T., Tomaru, K. and  Nagakura, T.  (2000 ). Smoking and Antioxidant Stress: assay of Isoprostane in Human Urine by Gas 

Chromatography – Mass Spectrophotometry. Chromatography and Science, 746: 11 – 15. 

Pajovic, S.,  Pejic, S., Kasaporic, J.,  Radojac,  M., Borojevic, N. and Radosevic-Jelic, L. (2003). Role of Superoxide Dismutase in 

Individualization of Breast Cancer Radiation Therapy Protocols. Archive of Oncology, 11(3): 191 – 192. 

Sahin, U., Unlu, M. and Ozguner, F. (2001). Lipid Peroxidation And Glutathione Peraoxidase Activity in Chronic Obstructive 

Pulmonary Disease Exacerbation: Prognostic Value Of  Malonyaldehyde. Journal of Basic Clinical Physiology, 12: 59 – 68. 

Schafer, F. Q. and Buettner, G. R. (2001). Redox Environment Of The Cell As Viewed Through The Redox State Of The Glutathione 

Disulfide/Glutathione Couple. Free Radicals in Biology and Medicine, 30(11): 1191 – 1212. 

Sentman, M. L., Granstrom, M., Jackson, H., Reaume, A., Basu, S. and Marklund, S. L. (2006). Phenotypes of Mice Lacking 

Extracellular Superoxide Dismutase And Copper And Zinc Containing Superoxide Dismutase. Journal of Biological Chemistry, 

281(11): 6904-6909. 

Skrzydlewska, E., Stankiewicz, A. and Sulkowska, M. (2001). Antioxidant Status and Lipid Peroxidation in Colorectal Cancer. 

Journal of Toxicology, Environment and Health, 64: 213 – 222.  

Snell, F. D. and Snell, C. Y. (1962). Colorimetric Methods of Analysis. 3rd edition, D. Van.  Nostrand Company Inc. New York. 

489 – 493. 

Trevisan, M., Browne, R. and Ram, M . (2001). Correlates of Markers of Oxidative Status in the General Population. Epidemiology, 

154: 348 – 356. 

Tygat, G. N. (2007). Hyosine Butylbromide: A Review of its Use in the Treatment of Abdominal Cramping and Pain. Drugs, 67 (9): 

1343 – 1357. 

Valko, M., Leibtriztz, D., Moncol, J., Gronin, M., Mazur, M. and Telser, J. (2007). Free Radicals and Antioxidants in Normal 

Physiological Functions And Human Disease. Journal of Biochemistry and Cell Biology, 39 (1): 44 -84. 

Wallin, B., Rosengren, B., Howard, G., Shertzer, R. and Camejo. G. (1993). Lipoprotein Oxidation And Measurement of 

Thiobarbituric Acid Reacting Substances Formation in a Single Microfilter Plate: Its Uses for Evaluation of Antioxidants. Analytical 

Biochemistry, 208: 10-15. 

 


