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This editorial summarizes the information available currently regarding the different biochemical 
techniques for assessing the level of oxidative stress in human serum. The methods include the 
determination of the concentration of Reactive Oxygen Species (ROS) (direct measurement), 
the antioxidant enzyme activity, and the concentration of antioxidant molecules (non-enzymatic 
antioxidants), the concentration of oxidative damage biomarkers, the Total Antioxidant Capacity 
(TAC), and Oxidative Stress Index (OSI). Each approach has advantages and disadvantages, and 
the optimal strategy may change based on the specific research question or biomedical application. 
Therefore, it is essential to carefully consider the benefits and weaknesses of each method before 
selecting the optimal one for identifying oxidative stress in human serum. Moreover, combining 
various methods can provide a more accurate assessment of the oxidative stress level in the 
human organism.
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Introduction
Oxidative stress is defined as a disturbance in the balance 
between the production of reactive oxygen species (ROS) and 
antioxidant defences. This imbalance has been connected to 
numerous chronic illnesses, including cancer, cardiovascular 
disease, and neurological disorders, as it can cause cellular damage. 
Smoking, alcohol consumption, adequate or inappropriate diet, 
exercise, training or untrained condition, contribute to oxidative 
stress [1]. Thus, it is essential to determine oxidative stress 
accurately in human serum in order to comprehend the disease 
progression and create efficient treatment strategies. The different 
techniques for determining the level of oxidative stress in human 
serum will be covered in this editorial.

Biochemical methods for assessing oxidative stress in 
human serum
Direct measurement of the concentration of ROS is  one 
approach to determine oxidative stress conditions in human 
serum. Several methods can be used, including fluorescence, 
Chemilumniscence, and electron spin resonance spectroscopy. 
These techniques make use of particular probes that react with 
ROS and generate a detectable signal. However, these methods 
have the disadvantage of not being able to distinguish between 
various ROS types, and they could also be impacted by other 
factors as sample preparation and storage conditions [2]. 

Also, the human body uses antioxidant enzymes like 
Glutathione Peroxidase (GPx), catalase, and Super Oxide 
Dismutase (SOD) to fight oxidative stress. As a result, 

assessing their levels of activity in human serum can yield 
important insights into the antioxidant defence mechanism. 
The rate at which these enzymes react with particular 
substrates can be measured using spectrophotometric or 
fluorometric assays. However, it should be mentioned that 
other factors like enzyme expression and inhibition can also 
affect the results, so enzyme activity may not always reflect 
the body's true antioxidant capacity [3]. 

In addition to enzymes, the body contains a number of non-
enzymatic antioxidants, including uric acid, glutathione, and 
vitamins C and E. These compounds have the ability to directly 
scavenge ROS and shield cells from oxidative damage. As a 
result, determining their concentrations in human serum can 
act as a heuristic for oxidative stress. These molecules can 
be quantified in serum samples using methods like Enzyme-
Linked Immunosorbent Assay (ELISA) or High-Performance 
Liquid Chromatography (HPLC) [4]. 

Moreover, several biomolecules in the body, such as lipids, 
proteins, and DNA, can be damaged by oxidative stress. 
Therefore, an indirect assessment of oxidative stress can be 
obtained by measuring the levels of oxidative damage products 
in human serum. As an example, colorimetric or HPLC-based 
assays can be used to measure the levels of lipid peroxidation 
products like malondialdehyde (MDA) and 4-hydroxynonenal 
(4-HNE). Comparably, 8-hydroxy-2'-deoxyguanosine (8-
OHdG) and protein carbonyls are frequently used biomarkers 
for evaluating oxidative damage to DNA and proteins, 
respectively [5].
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On the other hand, the determination of Total Antioxidant 
Capacity (TAC) is well established in human biochemical 
studies. TAC measures the total   antioxidant content in 
the body, including both enzymatic and non-enzymatic 
biomolecules with antioxidant function. Consequently, 
quantifying TAC in human serum can offer a thorough 
evaluation of the whole antioxidant defence mechanism via 
colorimetric assays, which estimate a sample's capacity to 
scavenge a given concentration of ROS. Three commonly 
used measures of overall antioxidant capacity are the ORAC 
assay (Oxygen Radical Absorbance Capacity), the FRAP 
assay (Ferric Reducing Ability of Plasma), and the anti-
oxidative activity assay. However, variables like sample 
preparation and storage conditions may also have an impact 
on TAC measurements [6]. 

Another important analytical method that is widely used in 
serum biochemistry is the determination of Oxidative Stress 
Index (OSI). The OSI measures the proportion (ratio) of 
oxidant molecules to antioxidant molecules in a particular 
human serum sample expressed as a percentage (%). It 
estimates how well the body is balancing its levels of oxidants 
and antioxidants. The theoretical advantage of using OSI is 
that it may provide a more reliable assessment of oxidative 
stress levels in human serum compared to quantitative assays 
of individual ROS or antioxidant molecules. The levels of 
ROS and TAC acquired from various tests can be used to 
calculate OSI. However, the interpretation of OSI results 
can be challenging because different studies have employed 
various biomarkers and computation techniques [7]. 

Conclusion
In conclusion, oxidative stress can be determined using a 
variety of analytical techniques in human serum. Every method 
has benefits and disadvantages, and the best approach may 
vary depending on the particular biomedical application or 

research question. Therefore, before deciding which approach 
is the best for estimating oxidative stress in human serum, it 
is crucial to carefully weigh the advantages and disadvantages 
of each method. Furthermore, combining different techniques 
can offer a more thorough estimation of the human body's 
state of oxidative stress. 
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