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Variation in lipid peroxidation levels are observed in different diseases. Many studies have shown that 
increased lipid peroxidation is associated with occurrence of some diseases. The aim of present effort 
was to review the role of lipid peroxidation in different clinically important diseases like diabetes, renal 
failure and hypothyroid function. This review showed that there is possible association between lipid 
peroxidation levels with these diseases. However, it is not clearly known that lipid peroxidation elevation 
is the main cause of cell damage in different tissues. Therefore, there is still need to investigate the exact 
role of lipid peroxidation in different diseased conditions.  
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Oxygen metabolism in aerobic cells causes 
oxidative stress (Kokoszka et al. 2001). The 
imbalance between antioxidant systems and 
elevated free radical, leading to oxidative damage, 
is known as oxidative stress. Oxidative stress is 
caused by reactive oxygen species. This causes 
cellular damages and takes part in the 
pathophysiology of many diseases. Superoxide 
anions, hydrogen peroxide and hydroxyl radicals 
are reactive oxygen species which are produced 
by normal aerobic metabolism, environmental 
proteins and membrane lipids (Ross et al. 2000; 
Smirnova et al. 2000). Superoxide dismutase 
perform a significant role in the protection of 
different cells against the harmful effect of free 
radicals by changing of superoxide anions to 
hydrogen peroxide, which is then converted to 
water by glutathione peroxidase or by catalase 
(Cadet et al. 1993). Free radicals are highly 
reactive molecules produced by biochemical 
redox reactions. It happens as a part of normal 
cell metabolism and cause free radical mediated 
diseases like cancer, diabetes mellitus, 
cardiovascular and renal diseases (Kohen et al. 
1996). Elimination of free radicals in the body may 
occur by their interaction with some non-enzymic 
and enzymic antioxidants like uric acid, albumin, 
bilirubin, vitamins E, C, A, glutathione,  glutathione 

peroxidase, superoxide dismutase and  catalase 
(produce by animal and human cells) (Loughrey et 
al. 1996). Free radicals may make happen lipid 
peroxidation (the level of lipid peroxidation 
expressed as malondialdehyde) and effect on the 
pathogenesis of tissue damage of several 
pathologic conditions (Boaz et al. 1999). Lipid 
peroxidation is the oxidation product of 
polyunsaturated fatty acids like linoleic and 
linolenic acid which express as a 
malondialdehyde (MDA) (Boaz et al. 1999; Fiorillo 
et al. 1998). Many studies have shown that lipid 
peroxiadation may change in different ages and 
conditions (Marjania et al. 2007; Marjani et al. 
2006; Marjanib et al. 2007; Marjani, 2005)[9-12]. 
The aim of present study was to review on lipid 
peroxidation in different diseases. 

 
Lipid peroxidation and diabetes mellitus 

There are many findings describing 
differences in plasma lipid peroxidation in patients 
with type 2 diabetes. Some of these studies 
showed an increase while some other showed a 
decrease or no significant differences. Mortality 
and morbidity have increased in type 2 diabetes 
mellitus patients. These patients seem to tolerate 
artery, cerebrovascular and peripheral vascular 
diseases (Marjanib et al. 2007). It has suggested 
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that oxidative stress may be associated with the 
pathogenesis of macrovascular complications in 
type 2 diabetes (Marjani, 2005; Giugliano et al. 
1995). Susceptibility of subjects with diabetes to 
oxidative damage maybe partially associated with 
deficient antioxidant status. The study of Marjani 
et al. (2010) on type 2 diabetes showed that in 
these patients, plasma lipid peroxidation 
(expressed as malondialdehyde) was significantly 
increased and same was also reported earlier 
(Marjanic et al. 2007). Some of the previous 
studies also found that lipid peroxidation 
increased in patients with type 2 diabetes (Vanizor 
et al. 2001; Cho et al. 2002). Study of Sundaram 
et al. on patients with type 2 diabetes mellitus 
showed an increase in lipid peroxidation from the 
onset of disease (Sundaram et al. 1996) while 
another study indicated that variations in lipid 
peroxidation had relationship with the metabolic 
abnormalities in type 2 diabetes rather than to the 
onset of complications (Nourooz-Zadeh et al. 
1997). Decrease in lipid peroxidation production 
may hinder the development of diabetic 
complications. Elevated lipid peroxidation makes 
patients with type 2 diabetes susceptible to 
cardiovascular complications. This susceptibility 
may play an important role in development of 
cardiovascular abnormality in these patients.  

 
Lipid peroxidation and chronic renal failure  

Patients with chronic renal failure, those 
receiving regular haemodialysis showed a high 
incidence of premature cardiovascular disease. 
Increased level of free radical production and 
decreased antioxidant level may cause oxidative 
stress which is an important factor of 
atherogenesis (Loughrey et al. 1994). 
Cardiovascular disease is one of the most 
important reasons of mortality in haemodialysed 
patients with chronic renal failure (Jackson et al. 
1995). It has been reported that there was an 
association between haemodialysis and increased 
free radical production (Bery and Kohen, 1995). 
Increased risk of atherosclerosis may depend on 
increased lipid peroxidation level and reduction of 
antioxidants (Jackson et al. 1995). Elevation of 
lipid peroxidation may cause the reduction of 
number of nephrons, golumerol filteration rate, 
paranchymal lesions, the membrane lipid 
peroxidation, golumerol and renal tubules damage 
(Trachman et al. 1992).The studies of Marjani et 
al. have shown that the plasma level of 
malondialdehyde was significantly increased in 
postdialysis group when compared with 
predialysis group (Marjani, 2006; Marjani, 2005). 
Findings of some studies on haemodialysis 

patients showed that the level of plasma 
malondialdehyde in haemodialysed patients was 
higher than healthy controls (Loughrey et al. 1994; 
Canestrari et al. 1995; Samouilidou and Grapsa, 
2003; Ozden et al. 2002; Tayloret al. 1992; 
Toborek et al. 1992; Balashova et al. 1992). The 
reason for increased lipid peroxidation because of 
oxidative stress may be the contact between the 
blood of haemodialysis patients and dialysis 
apparatus and increased level of free radicals 
(Hussain et al. 1995; Dasgupta et al. 1992; 
Sanaka et al. 1995). The increasing level of lipid 
peroxidation in the haemodialysed patients may 
also has a relationship with the patient uremia, 
dialysis membrane and the dialysis process. 
These factors may play a major role in 
development of cardiovascular disease in 
haemodialysed patients.  

 
Lipid peroxidation and hypothyroid patients  

Clinical and experimental studies showed an 
alteration of lipid peroxidation level in hypothyroid 
patients. Many studies showed an increase 
(Dumitriu et al. 1998; Chattopadhyay et al. 2003) 
while some other showed a decrease 
(Brzezińska-Slebodzińska, 2003; Yilmaz et al. 
2003) or no significant differences of lipid 
peroxidation (Mano et al. 1995; Venditti et al. 
1997; Gredilla et al. 2003; Dariyerli et al. 2008). 
Hypothyroid patients may be susceptible to 
oxidative stress than euthyroid subjects. This 
situation may be causing oxidative stress which 
may cause tissue damage in the hypothyroid 
patients. Previous study has showed that lipid 
peroxidation was higher in hypothyroidism than 
euthyroid subjects (Marjani et al. 2008). Another 
study indicated that in all tissues of hypothyroid 
rats, the lipid peroxidation levels did not differ 
significantly from euthyroid subjects (Venditti et al. 
1997). Some other studies showed that the level 
of lipid peroxides, determined by the 
measurement of thiobarbituric acid reactants, 
considered no change in hypothyroid rats when 
compared with euthyroid animals (Mano et al. 
1995;; Dariyerli et al. 2008). In vivo and in vitro 
study on lipid peroxidation showed no change in 
the hypothyroid state (Yilmaz et al. 2003; Gredilla 
et al. 2003) while another study on the induced 
hypothyroidism showed decreased level of lipid 
peroxidation end-product, malondialdehyde 
(Brzezińska-Slebodzińska, 2003). It was reported 
that the lipid peroxidation level was higher in both 
hyperthyroid and hypothyroid patients when 
compared to the control group (Dumitriu et al. 
1998). Chattopadhyay et al. (2003) indicated that 
lipid peroxidation was increased in the heart 
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tissue in hypothyroid subjects while other studies 
reported that lipid peroxidation level of 
hypothyroid rats was increased in liver while they 
were decreased in the heart and thyroid tissues 
(Yilmaz et al. 2003). There was possible 
relationship between the increases in reactive 
oxygen species induced by thyroid hormone and 
occurrence of oxidative stress in some tissues. 
The possible reason for lipid peroxidation 
processes elevation in hypothyroid patients may 
depend on elevated radical oxygen species and 
reduced antioxidants. The exact mechanism of 
lipid peroxidation elevation in hypothyroid patients 
is not clear.   
 

 
CONCLUSIONS 
The present review shows that there is a possible 
association between lipid peroxidation levels with 
some diseases. These associations were shown 
in different studies. It is not clearly known that is 
lipid peroxidation elevation the main cause of cell 
damage in different tissues or not?   
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