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Abstract 
One of the causes of autism disease is known to be the contamination of lead compounds for 
pregnant women or the children. The purpose of the research is to be proven the effect of lead 
ions by in vivo method on the samples of rabbit blood using cyclic voltammetric technique and 
to identify the effect of the antioxidant reagent namely propolis compound. The electrochemical 
analysis method was used in this study by cyclic voltammetric technique to determine the effect 
of propolis on the oxidation current peak of lead ions in blood medium (samples of rabbit blood). 
It was found that propolis compound acts as antioxidative reagent to reduce the oxidation current 
peak of lead ions to minimize value of current, it means that propolis compound is doing to 
eliminating the effect of lead ions in the blood and preventing it from precipitating the lead ions 
on the brain through the stream of blood in the animal body. 
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1. Introduction 
Many scientists have studied the effect of lead ions in different 

electrolytes such as blood medium to determine the oxidative 
effect of lead ion [1-5]. 

Propolis or bee glue is a resinous mixture that honey bees 
produce by mixing saliva and beeswax with exudate gathered 
from tree buds, sap flows, or other botanical sources [6,7]. 
Blood samples of rabbits were studied before and after given 
propolis during which clinical signs, body weight, mortality 
rate and histopathological changes associated with challenge of 
rabbits with P. multocida strain were recorded [8]. It is possible 
to prove protective roles of propolis against Pb-induced 
neurotoxicity. The results showed that co-administration of 
propolis with Pb inhibited Pb-induced neurological toxicity, 
as indicated by normalization of inhibition of brain MDA and 
PCC formation. Also, propolis protects the mitochondrial 
NADH-cytochrome C reductase, SDH and cytochrome 
C activities from Pb-induced amelioration. Furthermore, 
propolis increased vitamin C, vitamin E and P-SH levels in rat’s 
brain. It can be concluded that propolis has beneficial effects 
and could be able to antagonize Pb-induced neurotoxicity 
[9]. Propolis has been attracting scientific attention since it 
has many biological and pharmacological properties, which 
are related to its chemical composition. Several  in vitro 
and  in vivo  studies have been performed to characterize and 
understand the diverse bioactivities of propolis and its isolated 
compounds, as well as to evaluate and validate its potential. Yet, 
there is a lack of information concerning clinical effectiveness. 
The aim of this review is to discuss the potential of propolis 
for the development of new drugs by presenting published 

data concerning the chemical composition and the biological 
properties of this natural compound from different geographic 
origins [10]. Oxidative stress seems to play a very important 
role in the carcinogenic process. Reactive oxygen species 
(ROS) can elicit multiple effects by mediating carcinogen 
activation, causing DNA damage, and interfering with the 
repair machinery of the damaged DNA. In addition, ROS levels 
increases in preneoplastic cells during their promotion stage. 
This seems to induce the growth of initiated cells, and to play a 
role during cell cycle progression either by further damage the 
unstable genetic material or by altering the growth of tumor 
cells. Thus, tumor cells continually undergo high and persistent 
oxidative stress by ROS although this stress does not appear to 
be enough to induce cell death. On the contrary, as a hormetic 
effect, pleneoplastic cells show increased cell resistance to 
ROS because the cell antioxidant mechanisms are induced. 
Thus, they showed high levels of internal antioxidants such as 
coenzyme Q (CoQ) and are also able to accumulate high levels 
of ascorbate and reduced glutathione. These high levels of 
endogenous antioxidants may increase the chemotherapeutic 
resistance of the cells [11].

In this work, it was used a new method to prove that propolis 
compound can act as inhibition reagent for oxidation lead ions 
in the brain of rabbits.

2. Experimental  
2.1 Materials 

Groups of five 1.5-2 year old local breed rabbits (Oryctolagus 
cuniculus) weighting ~1.5kg were used. One group was injected 
intraperitoneally (IP) with 1 mg/kg lead acetate (Central Drug 

28   | építôanyag  JSBCM  2019/1  Vol. 71, No. 1

https://creativecommons.org/licenses/by-nc/2.0/


építôanyag § Journal of Silicate Based and Composite Materials

 Vol. 71, No. 1  2019/1  építôanyag  JSBCM |   29

House, Leiden, Netherlands) dissolved in distilled water and 
another injected lead but also and fed orally 750mg/kg propolis 
and deionized water for dilute the blood samples.

2.2 Apparatus 
Instruments: EZstat series (potentiostat/glvanostat) NuVant 

Systems Inc. pioneering electrochemical technologies USA. 
Electrochemical workstations of Bioanalytical system with 
potetio-state driven by electroanalytical measuring software 
was connected to personal computer to perform cyclic 
voltammetry (CV), glassy carbon electrode (GCE), Ag/AgCl 
(3M NaCl) and Platinum wire (1 mm diameter) was used as 
a working, reference and counter electrode respectively. The 
surface of GCE was cleaned by polishing with alumina solution 
and about ten minutes in sonic water path to remove any 
impurities before using in the cell of CV.

2.3 Procedure
Each sample of rabbit blood (volume of 1 ml) was diluted 

with 9 ml of deionized water, the mixture placed in quartz cell 
of 10 ml, three electrodes (glassy carbon electrode as working 
electrode, Ag/AgCl as reference electrode and platinum wire 
as counter electrode) were immersed in the mixture of blood 
sample. The three electrodes were connected with potentiostat 
to determine the results by the cyclic voltammogram using 
personal computer [12]. 

3. Results and discussion
3.1 Effect lead ions on the blood components at different 
period weeks

Results are shown in Table 1 and represented in Figs. 1 and 
2. Electrochemical analysis of cyclic voltammetry of lead ion 
oxidation in blood produced a current peak of 400 mV with 
8.64 uA in the 1st week after injection of rabbit with lead Pb(II). 
In those fed with propolis, the current reduced to 3.8 uA, a 
difference of (∆Ipa) about 4.84 uA. By the third to 8 period of 
testing the differences remained. By the 9th week we obtained a 
peak of 16.8 uA in that had been exposed to lead where in that 
propolis, voltage reduced to 3.53 uA a difference of 13.27 uA. 
The findings suggest that propolis may have reduce oxidation 
by lead ions in blood [13, 14].

 Fig. 1. Cyclic voltammograms measured in rabbit blood with lead ions or propolis 
(with lead ions as well) during the first week of tests; GCE as working 
electrode versus Ag/AgCl (3M NaCl) as reference electrode. 

 1. ábra Ciklikus voltammogramok; nyúl vér minták ólom tartalommal, propolisszal 
etetve vagy anélkül, a vizsgálatok első hetében; mérő elektróda: GCE, 
referencia elektróda: Ag/AgCl (3M NaCl).

 Fig. 2. Cyclic voltammograms measured in rabbit blood with lead ions or propolis 
(with lead ions as well) during the 9th week of tests; GCE as working electrode 
versus Ag/AgCl (3M NaCl) as reference electrode.

 2. ábra Ciklikus voltammogramok; nyúl vér minták ólom tartalommal, propolisszal 
etetve vagy anélkül, a vizsgálatok kilencedik hetében; mérő elektróda: GCE, 
referencia elektróda: Ag/AgCl (3M NaCl).

Ipa 
(uA)

∆Ipa  
(reducing)

Concentration 
(mM)

Concentration 
(mg)

period (1) 20-3-2017
Pb + blood 8.64 0.008 3.035
Pb + blood +Propolis 3.8 4.84 0.0013 0.493

period (2) 26-3-2017
Pb + blood 11.5 0.015 5.69
Pb + blood +Propolis 3.98 7.52 0.0014 0.531

period(3) 2-4-2017
Pb + blood 12.7 0.021 7.966
Pb + blood + Propolis 3.43 8.27 0.0011 0.417

period (4) 9-4-2017
Pb+blood 14.5 0.025 9.483
Pb + blood + Propolis 2.73 11.77 0.00094

period (5) 17-4-2017
Pb+blood 12.7 0.02 7.966
Pb + blood + Propolis 2.28 10.42 0.0009 0.341

period (6) 24-4-2017
Pb + blood 14.8 0.027 10.242
Pb+ blood+ Propolis 2.84 11.96 0.00096 0.364

period (7) 30-4-2017
Pb+blood 15.2 0.029 11
Pb+blood+Propolis 2.49 12.71 0.00093 0.353

period (8) 7-5-2017
Pb + blood 19.2 0.039 14.793
Pb+blood+Propolis 4.02 15.18 0.0014 0.531

period(9) 14-5-2017
Pb+blood 16.8 0.032 12.138
Pb+blood+Propolis 3.53 13.27 0.0011 0.417

 Table 1. Oxidation current peak and concentration of lead ions in rabbit blood 
exposed to lead ions or fed propolis (with lead ions)

 1. táblázat Oxidációs csúcs áramerősségek és ólom ion koncentráció nyúl vér mintákban 
ólom tartalommal, propolisszal etetve vagy anélkül

3.2 Effect the concentration of Pb(II) in blood samples 
before and after feeding omega 3 fatty acid on the rabbit

Lead ions in blood were measured by cyclic voltammetry. 
One group of 5 rabbits was injected 1mg/kg lead acetate 
dissolved in distilled water. Another group of 5 rabbits were 
injected 1mg/kg lead acetate IP but also fed 750mg/kg propolis. 
A plot of lead concentration in blood versus time shows that 
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lead concentrations increased over time with a correlation of 
R2=0.85 as shown in Fig 3. In those given propolis with lead the 
concentration of lead declined over time as shown in Fig. 4 as 
reported by others [15-17]. 

In vivo study of rabbit blood samples have been searched by 
electrochemical method using cyclic voltammetric technique 
to find the effect of presence of lead ions in the blood samples 
which received from injected rabbit with Pb((II), other blood 
samples were received from rabbit feeding with propolis after 
injected with Pb(II) dose. Both samples were studied to find 
the effect of oxidant reagent (lead ions) and antioxidant reagent 
(propolis) on blood component. It was found the concentration 
of lead ions in blood sample was increased against to period 
week as shown in Table 1 and Fig. 3. A good sensitivity was 
calculated from the relationship in the Fig. 3 is equal to 0.85. 
On the other hand, the concentration of lead ions in blood 
sample of feeding rabbit with propolis was decreased as shown 
in Table 1 and Fig. 4. It means that omega compound was 
affected on the lead ions in blood medium which act inhibition 
of oxidative effect, so omega works to reduce lead action on the 
blood components [18-20].      

It can be said that any blood contaminated with lead 
ions causes atrophy in the brain, this leads to symptoms of 
Alzheimer›s disease in the adults or autism disease in children 
[21-23]. But, it was found that propolis was stopped the 
negative effective of lead ions especially in brain.    

 Fig. 3. Lead (mg) in blood of rabbit (injected lead) against time (weeks)
 3. ábra Ólom (mg) nyúl vérben (injekciózott ólom) az idő függvényében

 Fig. 4. Lead (mg) in blood of rabbits fed propolis against time (weeks)
 4. ábra Ólom (mg) nyúl vérben (propolisszal etetve) az idő függvényében

4. Conclusion 
The study was included to find the effect of lead ions on the 

brain of group of rabbits by electrochemical method, also to 
prove the effect of propolis on the brain of contaminate rabbit 
with lead ions, it was found the propolis acts as antioxidative 
reagent which decrease and inhibited effect of lead on the brain 
of rabbit, so we can said any contamination with lead ions was 
treated with propolis to stop the oxidation effect of lead ions in 
blood medium of rabbits. 

It can be getting an important conclusion from this research 
so as to the importance of the special theme of the new diseases 
such as autism and Alzheimer. It has been studied the blood 
samples from rabbits exposure to contamination to the lead 
ions using electrochemical analysis by cyclic voltammetric 
method, the results show high anodic current peak at 400 mV 
for the Pb(II) in the blood samples and this peak was increased 
against to increasing the dose of Pb(II) through nine weeks. 
But the surprise in the results of the analysis for blood samples 
which received from the rabbit injected with Pb(II) and feeding 
with propolis that the oxidation current peak of lead ion was 
reduced from 8.64 uA to 3.8 uA, this mean the concentration 
of lead ions was reduced from 12.138 mg/L to 0.417 mg/L in 
blood samples. Propolis is one of the most antioxidants acts to 
inhibition the activity of Pb(II) in blood medium. So, it can be 
said that some diseases causes by the contamination with lead 
ions can be treated with propolis.       
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