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INTRODUCTION

Minocycline is a broad-spectrum tetracycline 

antibiotic, and has a broader spectrum than the other 

members of the group. It is a bacteriostatic antibiotic, 

classified as a long-acting type. Minocycline is the most 

lipid-soluble of the tetracycline-class antibiotics, giving it 

the greatest penetration into the prostate and brain. 

Minocycline is not a naturally-occurring antibiotic, but was 

synthesized semi-synthetically from natural tetracycline 

antibiotics by Lederle Laboratories in 1972. Apart from 

antimicrobial property, minocycline is also said to play a 

neuroprotectiverole in many animal models. It is 

neuroprotective in rodent models of cerebral ischemia when 

dosed up to 4–5 h post-ischemia [1-2]. Minocycline is also 

effective in other acute CNS injury and neurodegenerative 

disease models, including the MPTP mouse model of 

Parkinson's disease [3-4] transgenic mouse models of 

amyotrophic lateral sclerosis [5-6] and Huntington's disease 

[7] and a rat model of spinal cord injury [8-9]. Given 

minocycline's promising efficacy in preclinical models, and 

given that it is a generally safe and well-tolerated drug, it is 

important to understand the mechanism for its 

neuroprotective effects. 

Many proposed mechanisms of action are 

associated with minocycline-mediated neuroprotection. The 

neuroprotective action of minocycline may include its 

inhibitory effect on 5-lipoxygenase [10], an inflammatory  

enzyme associated with brain aging, and the antibiotic is 

being studied for use in Alzheimer's disease patients [11].  

Minocycline also affects expression levels of the anti-

apoptotic protein Bcl-2 and the activity of the pro-apoptotic 

protein Bid, consequently preventing activation of 

caspases 3, 8 and 9 [12-14]. In cell culture studies, 

minocycline has been shown to inhibit cell death induced by 

a variety of insults including NMDA, thapsigargin, 

hydrogen peroxide, nitric oxide, and 6-hydroxydopamine. In 

cells treated with toxic levels of nitric oxide, protection by 

minocycline was associated with inhibition of p38 

activation. In cultured rat cerebellar granule neurons 

(CGNs) treated with 6-hydroxydopamine, minocycline 

attenuated free-radical production and cell death [15-16]. 

There is considerable evidence for neuroprotective 

effects of antioxidants, particularly in animal models of 

stroke and Parkinson's disease [17]. The fact that 

minocycline is effective in animal models of stroke and 

Parkinson's disease, together with evidence that minocycline 

has free-radical scavenging activity [18], suggested to us 

that minocycline's direct antioxidant properties may play a 

role in its mechanism of neuroprotection. In this present 

study, the free radical scavenging activity of minocycline 

was evaluated using the invitro DPPH assay. 
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ABSTRACT 

Minocycline is a semi synthetic second generation tetracycline. Apart from antimicrobial activity, it also plays a 

neuroprotective role in many animal models of acute CNS injuries and neurodegenerative diseases. However, the molecular 

basis for neuroprotective effects of minocycline remains unclear. In this study, we have evaluated the antioxidant properties 

of minocycline using the in vitro DPPH assay. This drug was found to have significant antioxidant capacity which could 

also be a cause for its neuroprotective role and hence can be used in a wide range of conditions. 
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MATERIALS AND METHODS 

Chemicals 

DPPH (1,1-diphenyl, 2-picrylhydrazyl) and 

minocycline was obtained from Sigma Chemical Co. CRC, 

bangalore. Ascorbic acid was obtained from SD Fine Chem. 

Ltd., Biosar, India. 

 

DPPH free radical scavenging activity 
The free radical scavenging capacity of 

minocycline was determined using DPPH [19]. DPPH 

solution (0.004% w/v) was prepared in 95% methanol. 

Sample was mixed with 95 % methanol to prepare the stock 

solution (100µg/ml). Freshly prepared DPPH solution 

(0.004% w/v) was taken in test tubes and minocycline was 

added in serial dilutions (20 μg to 120 μg) to every test tube 

so that the  final  volume  was  3 ml  and  after  15 min  of  

 

incubation in dark at room temperature, the absorbance was 

read at 517 nm using aspectrophotometer (HACH 4000 DU 

UV–visible spectrophotometer). Ascorbic acid was used as 

a reference standard and dissolved in distilled water to make 

the stock solution with the same concentration (100µg/ml). 

Control sample was prepared containing the same volume. 

95 %methanol served as blank.  

% scavenging of the DPPH free radical was measured using 

the formula:  

% DPPH radical scavenging activity was calculated using 

the formula = (Ac-As (or) At)/Ac X100 

Where Ac is absorbance of control, As is absorbance of 

standard or test. 

IC50 values were obtained by probit analysis [20]. 
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RESULTS AND DISCUSSION 

At concentrations of 20, 40, 60, 80, 100 and 120 

µg/ml the percentage of inhibition of the drug minocycline 

was 33.6%, 54.86%, 86.7% 91.63%, 91.82% and 92% 

respectively. The percentage of inhibition of the standard 

antioxidant (ascorbic acid) at the same concentrations were 

2.53%, 66.52%, 91.63%, 91.81%, 92.17% and 93.8% 

respectively. The IC50 value for ascorbic acid was 

30.06µg/ml and IC 50 value of minocycline was 

36.45µg/ml.  

 

 

 

CONCLUSION 

From our study, the free radical scavenging 

property as measured by DPPH method showed that 

percentage of inhibition increases with increasing 

concentrations of minocycline.It is an effective antioxidant 

with radical scavenging potency almost similar to vitamin 

C.Hence minocycline could play a role of a neoadjuvant 

antioxidant in a wide range of conditions. 
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