
 
 

Antioxidant Effect of Curcumin Iron Complex 
of U87 Cells Induced by Beta-Amyloid 

Guluzar Ozlobat1* and Ares 
Alizade2

 

1
Department of Pharmacology, Sinop 

University, Sinop, Turkey 
2
Department of Pharmacology, Mustafa 

Kemal University, Hatay, Turkey 
 

 
Corresponding author: 
Guluzar Ozlobat, Department of 
Pharmacology, Sinop University, Sinop, 
Turkey 

 

 
 guluzarozbolat@gmail.com 

 

Citation: Ozlobat G, Alizade A (2021) 
Antioxidant Effect of Curcumin Iron Complex 
of U87 Cells Induced by Beta-Amyloid. Am J 
Pharmacol Pharmacother Vol.8 No.3: 12. 

 
 
 
 

 
Received: August 06, 2021; Accepted: August 20, 2021; Published: August 27, 2021 

 

Introduction 
Alzheimer's disease (AD) is one of the leading causes of dementia 
affecting millions of people worldwide [1]. Clinical manifestations 
including cognitive and neuro-psychiatric disturbances or 
behavioural disorder that eventually lead to severe functional 
disability. Alzheimer's disease is the most common cause of 
dementia a continuous decline in thinking, behavioural and social 
skills that affects a person's ability to function independently. 
The early signs of the disease include forgetting recent events 
or conversations. As the disease progresses, a person with 
Alzheimer's disease will develop severe memory impairment and 
lose the ability to carry out everyday tasks. Older age does not 
cause Alzheimer’s, but it is the most important known risk factor 
for the disease. The number of people with Alzheimer’s disease 
doubles about every 5 years beyond age 65. About one-third 
of all people age 85 and older may have Alzheimer's disease. 
Alzheimer’s disease can range from mild to severe. The scale 
ranges from a state of mild impairment, through to moderate 
impairment, before eventually reaching severe cognitive decline. 
[2]. 

Amyloid-β (Aβ) plaques and neurofibrillary tangles composed 
of hyper phosphorylated tau are among the neuropathological 
complications of Alzheimer's disease. AD, abnormal beta-amyloid 
(Aβ) accumulation in brain tissues, death of cholinergic neurons, 
tangles caused by hyper phosphorylation of microtubule- 
associated tau protein, dyshomeostasis of metals, such as copper, 
iron, zinc and aluminium, metal-induced oxidative stress, and 
various other factors. It is multifactorial with an unknown etiology, 
characterized by various pathological symptoms, including [3,4]. 

Currently, the most prominent targets for therapeutic intervention 
include the inhibition of Amyloid Precursor Protein (APP) and 
Aβ production by blocking Aβ aggregation and the resulting 
inflammatory response and inhibiting Aβ-induced neurotoxicity. 
Age-related memory impairments have been depicted to be 
associated with decreased antioxidant mechanisms in the brain 
and plasma. The interaction of Aβ42 plaques with free radicals 
and the oxidative stress as a result of it may play a pivotal role in 
AD pathogenesis [5,6]. 

Curcumin is a polyphenol compound responsible for the bright 
yellow color of turmeric. It is a natural phenolic compound with 
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Abstract 
Curcumin iron complex could be utilized effectively for the treatment of 
Alzheimer's disease and anticipated that it could be evaluated among alternative 
treatment strategies in the field of medicine. The present study was conducted 
to investigate the antioxidant activities of iron with curcumin complex. In the 
study; three groups were formed as the control group, the Aβ group, and the 
Aβ

+
 curcumin iron complex group. Firstly, the cytotoxic potential of curcumin iron 

complex in U87 cells was investigated by the colorimetric MTT (3-4, 5-dimethyl- 
thiazolyl-2,5 diphenyltetrazolium bromide) test. To determine the antioxidant 
status in the cell line treated with curcumin iron complex, examine the effects 
of superoxide dismutase (SOD) and catalase (CAT) activities were measured by 
ELISA method. The SOD enzyme level increased significantly in the curcumin iron 
complex group after curcumin was applied to the U87 cell (p<0.05). The results 
herein illustrated that CAT enzyme level (pg/ml) decreased after curcumin iron 
complex administration in all the groups except for the control group (p<0.05). 
When compared to the control group, the SOD and CAT levels were increased in 
the U87 cell line exposed to curcumin. Curcumin iron complex has a protective 
effect by increasing antioxidant parameters in the U87 cell lines. 
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 Figure 1   Cell viability of the groups with curcumin iron complex 
(V) added versus Aβ1-42 application. Note : ( ) Control; 

( ) Amiloid-β; ( ) Amiloid-β+ γ 

 Figure 2   SOD enzyme (U/mg) level values in the in vitro AH model 

cell lines. Note : ( 

Amiloid-β+ γ 
) Control; ( ) Amiloid-β; ( ) 

 

 

antibacterial, antioxidant, and anti-inflammatory properties 
[7,8]. Curcumin is also promising because it can bind iron. It is 
thought that curcumin iron complex could be utilized effectively 
for the treatment of Alzheimer's disease and we anticipated that 
it could be evaluated among alternative treatment strategies in 
the field of medicine. 

Materials and Methods 
Control group 

50 µl of saline was added to the medium of differentiated U87 
cells and incubated for 48 hours. Di-Methyl SulfOxide (DMSO) 
was added to the medium for 24 hours in the incubator. 

Aβ group 

Aβ1-42 was added to the medium of the differentiated U87 MG 
cells at a concentration of 5 µM and incubated for 48 hours. At 
the end of this period, DMSO was added to the medium of the 
cells in a final concentration of 0.1% and the cells were incubated 
for another 24 hours in the incubator. 

Aβ+ Curcumin iron complex group 

The differentiated U87 cells were added to the culture medium at 
a final concentration of 5 µM, 48 hours after Aβ1-42 application. 

300 µmol/L curcumin iron was added and the mixture was 
incubated for another 24 hours. 

Cell culture 

Cell media: Dulbecco's Modification of Eagle's Medium (DMEM) 
with glutamine was used as the cell medium in our study. In 
addition to the medium, HEPES, FBS, and PSA were added. The 
final volume of the cell medium contained 10% FBS (v/v), 1% PSA, 
and 25 mM HEPES. The cell line was propagated in flasks using 
this prepared medium. The density of the U87 cell line in the flask 
kept in the CO

2 
incubator for 48 hours was later examined under 

light microscope and the cells from the dense visible flasks were 
propagated via passaging. 

Cell viability: Cell count was carried out for the U87 cell line and 
the viability of the cells was measured with trypan blue excretion 
test. By placing 10 µL of the cells+10 µL of trypan blue on a slide, 
the viability was determined counting the cells that did not 
receive dye under the light microscope. The percentage of non- 
staining cells was calculated by counting 100 cells in the area. 

(Enzyme Linked Immunosorbent Assay) test: To evaluate the 
antioxidant status in the cell line treated with DPA, SOD, CAT 
activities were measured based on ELIZA method. Experimental 
protocols of ELIZA kits vary for each kit [9,10]. 

Results 
MTT Test 

The   effect   of   curcumin   iron   complex   U87   (glioblastoma 

astrocytoma) on cell viability and proliferation was also 
investigated. After the application of curcumin+iron complex on 
U87 cells, there was a significant statistical increase in the number 
of cells in the curcumin+iron complex group (p<0.05) (Figure 1). 

 

Superoxide dismutase activity of the complex 

The SOD enzyme level increased significantly in the curcumin 
iron complex group after curcumin was applied on the U87 cell 
(p<0.05) (Figure 2). It has been determined that complex triggers 
the antioxidant enzyme mechanism. 

 

Catalase activity of the complex 

We observed a significant statistical increase in CAT enzyme level 
in the curcumin iron complex group after curcumin was applied 
on the U87 cell (p<0.05) (Figure 3). Moreover, the results implied 
that complex triggers the antioxidant enzyme mechanism.  
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Discussion and Conclusion 
Reactive Oxygen Species (ROS), including hydroxyl radicals (OH), 
Superoxide anion and hydrogen peroxide (H O ), are considered 

antioxidant effect. The results herein illustrated that CAT enzyme 
level (pg/ml) decreased after curcumin administration in all the 
groups except for the control group (p<0.05). Moreover, we 
observed a significant statistically increase in CAT enzyme level 
in the curcumin group after curcumin iron complex was applied 
on the U87 cell p<0.05). It has been determined that curcumin 
triggers the antioxidant enzyme mechanism. To our knowledge, 
the present study is the first study in the literature to show the 
decreased in of SOD and CAT in U87 cell lines after curcumin iron 
complex treatment. In conclusion, the present work confirmed 
the previous reports on the therapeutic potential of  
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