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Abstract 

Fenvalerate is a synthetic pyrethroid pesticide used extensively in agriculture to protect a wide variety of crops. Propolis is a 
natural product produced by honey bees and is used widely in traditional medicines for its antioxidant properties. The 
present work evaluates the effects of fenvalerate administration on albino rats’ liver and possible ameliorative roles played 
by propolis treatment. Fenvalerate treatment has induced histological changes in the liver of albino rats including the 
congestion of blood vessels, cytoplasmic vacuolization of the hepatocytes, necrosis and fatty degeneration. Biochemical 
analyses showed that fenvalerate caused a remarkable increase in the level of alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), urea and creatinine, and a decrease in the total number of white blood cells (WBCs) and platelets. It 
also caused an increase in malondialdehyde (MDA) and depletion in the activity of the antioxidant enzymes, catalase (CAT), 
and superoxide dismutase (SOD) in the liver of rats. However, treating animals with fenvalerate followed by a propolis 
treatment led to an improvement in both histological and biochemical alterations induced by fenvalerate. The rats that were 
treated with fenv/propolis showed a dramatic improvement in the level of ALT, AST, urea and creatinine, WBCs, and 
platelets. Moreover, propolis was found to reduce the level of malondialdehyde and increase the activity level of antioxidant 
enzymes, SOD and CAT. In conclusion, propolis might be considered as a natural effective agent to eliminate the toxicity 
caused by fenvalerate, due to its antioxidant activity. 
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1. Introduction  

The widespread utilization of insecticides in insect 
control has brought about the need for the evaluation of the 
hazards caused by such substances. Pyrethroids have been 
known as insecticides for many years, and are used as 
highly-active insecticides. The source of Pyrethroids is the 
flowers of the pyretherum plant Chrysanthemum 
cinerariafolium (Casida 1973). Due to the persistence of 
these insecticides in the environment, structures similar to 
Pyrethroids have been synthesized and proved to be 
effective against different insects (McEween and 
Stephenson, 1979). On the other hand, exposure to 
Pyrethroids was found to produce the serious side effects. 
It has been shown that animals exposed to these 
insecticides exhibited disturbances in their physiological 
activities in addition to other histopathological alterations 
(Amaravathi et al., 2010; Giray et al., 2011). Moreover, 
Fenvalerate is a cyanophenoxy-benzyl group of the 
synthetic pyrethroid pesticides used extensively in 
agriculture to protect a wide variety of crops; it also serves 
as an indoor pest control because of its high toxicity to 
insects (Kneko et al., 1981).Moreover, it has been reported 
that fenvalerate can induce hepatotoxicity and alter the 
biochemical markers in experimental animals (Mani et al., 

2004; Waheed et al., 2012) in addition to causing oxidative 
stress in rats (Prasanthi et al., 2005). 

     Propolis is the substance that honey bees produce by 
mixing their own waxes with resins collected from plants. 
It has been widely used as a folk medicine since ancient 
times (Kumazawa 2018).  Recently, propolis has gained 
popularity as healthy food in various parts of the world 
because it promotes health and prevents diseases 
(Gonzalez et al., 1994, Galeotti et al., 2018). Moreover, 
propolis has different biological effects and antibacterial 
activities including the inhibition of cell division, the 
inhibition of bacterial motility, disrupting the mechanism 
of cytoplasm cell membranes and cell walls, bacteriolysis, 
enzyme inactivation, and protein synthesis inhibition (AL-
Ani et al., 2018; Sforcin et al., 2000). It has also been 
reported as having anti-inflammatory (Khayyal et al., 
1993), anticarcinogenic (Bazo et al., 2002), antioxidative 
(Jasprica et al., 2007; Kanbur et al., 2009; Sobocanec et 
al., 2006) and hepatoprotective effects (Gonzalez et al., 
1994). The components contained in propolis are more 
than 300, and these include sequiterpene quinines 
coumarins, phenolic aldehydes, steroids, polyphenol, 
inorganic compounds and amino acids (Khalil et al., 
2006). Earlier in vivo and in vitro studies indicated that 
there are numerous biological properties of propolis which 
include anti-inflammatory, immunomodulatory effects 
(Ivanovska et al., 1995), antitumor (Awale et al., 2008; 
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Ishihara et al., 2009; Aldemir et al., 2018), antioxidant 
(Jaiswal et al., 1997) and free-radical scavenging effects 
(Pascual et al., 1994). To the author’s knowledge, 
literature and evidence on the protective effect of propolis 
on fenvalerate- induced alterations are not enough. 
Accordingly, the present investigation was designed to 
study the ameliorative effects and the protective role of 
propolis against fenvalerate hepatotoxicity in albino rats.  

2. Materials and Methods 

The experiment was performed according to the 
guidelines of the ethical committee of Umm Al-Qura 
University, Faculty of Applied Science, Makkah, KSA. 

2.1. Chemicals 

Fenvalerate was purchased from a commercial 
agricultural market at Jeddah city KSA, propolis was 
purchased from the local health food market at Jeddah city, 
KSA. Alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), urea and creatinine kits were 
obtained from (Sigma-Aldrich, St. Louis, MO, USA). 

2.2.  Propolis Extraction 
The Propolis extract was prepared in an ethanolic 

solution as described by Attalla and Ayman (2008).  
Propolis (10 g) was trimmed into small pieces and 
dissolved vigorously with 34.85 80 % (V/V) ethanol for 
forty-eight hours at 37 ± 1ºC. The resulted ethanolic 
solution was filtered through Whatman filter paper size 
No. 4. The obtained filtered solution was air-dried, and the 
extract was weighed and dissolved in a sterilized 0.9 % 
normal saline (PBS) for experimental processing.  

2.3.  Animals and Treatment 

Male Wistar rats, aged three months and weighing (120 
± 5 g), were obtained from the animal house of King 
Abdel Aziz University, Jeddah, Saudi Arabia. They were 
housed and maintained under standard laboratory 
conditions (24 ± 2 ºC, natural light-dark cycle) in well- 
aerated chambers, and were given free access to drinking 
water and commercial pellet diet. The animals were 
acclimated in laboratory conditions for one week before 
treatment. The animals were randomly divided into four 
groups with ten rats each.  

Group I: (G1) Control group: animals were injected 
intraperitoneally (i.p.) with a buffer saline solution (0.9 % 
PBS). 

Group II: (G2) Positive control: The animals were 
injected intraperitoneally (i.p.) with propolis at a dose of 
100 mg/kg b.w. (Boutabet et al., 2011). 

Group III: (G3) The animals were injected 
intraperitoneally (i.p.) with 5 mg/kg of fenvalerate (1/10 
LD50) dissolved in PBS, three times a week for four 
weeks. (Boutabet et al., 2011). 

Group IV: (G4) The animals were injected 
intraperitoneally (i.p.) with fenvalerate (5 mg/kg) followed 
by propolis (100 mg/kg) after twenty-four hours of the 
fenvalerate treatment, three times a week for four weeks 
(Boutabet et al., 2011). 

2.4.  Tissue Preparation for Histopathological and 
Histochemical Studies 

At the end of the fourth week of treatment, all the rats 
were sacrificed by decapitation, and the liver pieces of 
each group were collected separately to be subjected to the 
histopathological, histochemical, and biochemical 
examinations. For the histopathological examination, small 
pieces of the liver were fixed in 10 % neutral formalin for 
twenty-four hours. Fixed materials were then processed 
and embedded in paraffin blocks. Sections that were 5 µm 
thick were cut and stained with Ehrlich’s haematoxylin 
and eosin. For the histopathological examination, slides 
were later stained with Ehrlich’s haematoxylin and eosin, 
whereas for the histochemical examination, the liver 
specimens were fixed in Carnoy’s fluid for Periodic acid 
Schiff’s reaction to demonstrate the content and 
distribution of polysaccharides as described by Kiernan 
(1999). The total protein contents were detected using the 
mercury bromophenol blue method as described by Pearse 
(1972). 

2.5.  Hematological and Biochemical Assays 

2.5.1. Hematological Profile 

Fresh blood samples were used for the measurement of 
the red blood cells count (RBCs), white blood cells count 
(WBCs), hemoglobin content (Hb g/dI), and total platelets 
counts. Blood was obtained from the tail veins of controls 
and the treated groups, and was collected separately using 
an electronic blood counter. Differential WBCs were 
measured from blood smears on day 0 and weeks 1, 2, 3, 
and 4, respectively.  
2.5.2. Biochemical Assays 

For the biochemical study, blood was also collected, 
and the serum was obtained by centrifugating the blood 
samples (1500 rpm for ten minutes at 4 ºC) and stored at -
20o for biochemical analysis. The activity of ALT and 
AST enzymes were measured using a diagnostic kit 
(Diagnostic system, Medford, NY, USA) as described by 
Reitman and Frankel (1957). The urea and creatinine were 
determined in the serum using a diagnostic kit (Diagnostic 
system, Medford, NY, USA) as described by Trinder 
(1969). Fresh tissue samples of the rats’ liver were 
homogenized in cold distilled water until a uniform 
suspension was obtained. The homogenate was 
centrifuged, and the clear supernatant was separated.  The 
Catalase (CAT) activity was also measured according to 
the method adopted by Aebi (1983). The superoxide 
dismutase (SOD) activity was determined according to the 
method described by Minami and Yoshikawa (1979). 

Malondialdehyde (MDA) was determined according to the 
method used by (Ohkawa et al., 1979) 

2.6. Statistical Analysis 

The results were expressed as mean ± SD of different 
groups (n =10). The statistical differences between the 
mean values were evaluated by ANOVA.  Data were 
analyzed using the computer program SPSS/ version 15.0.  
Values were considered statistically significant when p ˂ 
0.05.
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3. Results 

3.1.  Histopathological Observations 

The histopathological examination of the livers of the 
control (G1) and the rats treated with propolis (G2) 
showed a normal hepatic architecture, and the cords of the 
hepatocytes radiated from the central vein to the periphery 
of the hepatic lobules. No histopathological alterations 
were observed from the normal and positive control groups 
(Figure 1A and B). However, the liver tissues of the rats 
treated with fenvalerate for four weeks (G3) showed 
apparent signs of pathological changes compared to the 
control group. The normal structural organization of the 
hepatic lobules was impaired with a clear hepatic 
degeneration; coagulative necrosis of many hepatocytes 
and blood vessels were congested (Figure 1C). Infiltration 
of inflammatory leucocytes was also noticed (Figure 1D). 
In addition, the hepatocytes revealed cytoplasmic 
vacuolation and the nuclei were pyknotic (Figure 2A). 
Moreover, impairment in the hepatocytes and necrosis 
signs with dense inflammatory cells and other debris were 
detected after four weeks of treatment with fenvalerate. In 
these tissues, a fatty degeneration composed of scattered 
fat droplets was clearly abundant (Figure 2B). On the other 
hand, in the animals treated with fenvalerate and propolis 
(G4), these histopathological changes became less. The 
hepatocytes regained normal architecture with normal 
achromatized central nuclei, and a noticeable reduction in 
the infiltration of inflammatory leucocytes was also 
noticed (arrow), (Figure 1E and F). Kupffer cells were 
activated and a large number of binucleated cells were 
noticed in these sections (arrows), (Figure 2C).  

The histochemical observation of the livers of control 
rats (G1) showed a normal content of the total 
carbohydrates that appeared stained with a red or magenta 
colour with Schiff's reagent, and was not distributed in the 
cytoplasm of the hepatocytes, but appeared concentrated at 
one pole of the cells (Figure 3A). The examination of the 
livers of the rats treated with fenvalerate (G3) showed a 
diminution in their carbohydrates’ content. The nuclei 
appeared negatively reacted (PAS-negative) confirming 
the absolute degradation of glycogen (Figure 3B). Figure 
3C shows the remarkable increase in the carbohydrate 
content of the hepatocytes in the tissue of the rats treated 
with fenvalerate plus propolis (G4). Also, the total protein 
content of the hepatocytes of the control rats (G1) was 
positively reacted and stained with a blue color after being 
stained with a bromophenol blue. The protein content in 
the hepatocytes appeared to be distributed in the cytoplasm 
as fine granules (Figure 4A). Moreover, the chromatin 
bodies and nucleoli exhibiting deep coloration, Kupffer 
cells, and the endothelial lining cells of sinusoids showed a 
mild reactivity with a bromophenol blue. In addition, the 
walls of blood vessels revealed a strong stainability. The 
liver of the rats treated with fenvalerate (G3) showed a 
noticeable reduction in the total protein contents in the 
cytoplasm of the hepatocytes (Figure 4B). However, the 
liver cells of the rats treated with fenvalerate plus propolis 
regained a somewhat normal content of total protein 
(Figure 4C). 
 

 
Figure 1. (A) Liver section of a control rat showing hepatic 
strands, kupffer cells (K), and central vein (CV). (B) Liver of a rat 
treated with propolis showing a normal hepatic architecture, 
kupffer cell (K) and sinusoids (S). (C) Liver of a rat treated with 
fenvalerate showing congestion of central vein (CV). (D) Liver of 
a rat treated with fenvalerate showing leucocytic infiltration (Li). 
(E & F) Sections of liver of rats treated with fenvalerate plus 
propolis showing a moderate degree of improvement in 
hepatocytes; few vacuolated hepatocytes exist with mild 
congestion in the central veins and lecocytic infiltration, (×400). 

 
Figure 2. (A) Liver section of a rat treated with fenvalerate 
showing cytoplasmic vacuolizations of the hepatocytes and 
pyknotic nuclei (arrows). (B) Liver section of a treated rat 
showing fat droplets (F). (C) Liver section of a rat treated with 
fenvalerate and propolis showing an advanced degree of 
improvement in the hepatocytes which regained normal 
architecture with binucleated cells (arrow head) and activated 
kupffer cells (K), (×400). 
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Figure 3. (A) Liver section of a control rat showing the 
distribution of carbohydrates in the cytoplasm of the hepatocytes. 
(B) Section of a rat treated with fenvalerate showing a noticeable 
decrease of carbohydrate in the hepatocytes. (C) Liver section of a 
rat treated with fenvalerate plus propolis showing a marked 
increase in the carbohydrate content in the hepatocytes, (×400). 

 
Figure 4. (A) Section of a liver showing the normal protein 
content of a control rat. (B) Section of liver showing a reduction 
of the protein content after treatment with fenvalerate. (C) Liver 
of a rat treated with fenvalerate plus propolis showing a noticeable 
increase in the protein content of hepatocytes, (×400). 

3.2. Biochemical Parameters     

3.2.1. Effect of Propolis on Fenvalerate-induced Changes 
in Serum Biochemical Parameters 

According to the results of the study, it was found that 
there is no significant change (p ≥ 0.05) in the level of 

serum ALT, AST, urea and creatinine in the rats of the 
control (G1) and positive control (G2) groups. Treating 
rats with fenvalerate (G3) caused a significant increment 
(p ≤ 0.05) in serum ALT, AST, urea and creatinine levels 
following a month of treatment in comparison with their 
levels in the serum of the (G1 and G2) groups. In other 
words, animals infused with fenvalerate alongside propolis 
(G4) demonstrated a significant decrease (p ≤ 0.05) in the 
ALT, AST, urea and creatinine values compared with 
fenvalerate-infused group (G3). Importantly, they are still 
significantly higher (p ≤ 0.05) compared with the control 
groups (G1 and G2) (Table. 1).  
Table 1. Effect of propolis on fenvalerate-induced changes in 
serum biochemical parameters of liver in rats. 

3.2.2. Effect of Propolis on Fenvalerate-induced Changes 
in Antioxidant Enzyme Levels 

Table 2 presents the biochemical results which showed 
that treatments on Malondialdehyde (MDA) (index of 
tissue lipid peroxidation), superoxide dismutase (SOD) 
and catalase (CAT) activity in the livers of animals 
examined after treatment for four weeks did not have any 
noticeable effects. There is no significant change (p ≥ 
0.05) in the enzyme levels of the control groups (G1 and 
G2). The MDA level was significantly increased (p ≤ 0.05) 
in the rats infused with fenvalerate (G3), whereas the 
activity of SOD and CAT were significantly decreased (p 
≤ 0.05). However, treating the animals with fenvalerate 
alongside propolis (G4) demonstrated a significant 
decrease (p ≤ 0.05) in the MDA level and significant 
increase in the SOD and CAT activity, compared to those 
of the control (G1) and positive control (G2) groups. 
Table 2. Effect of propolis on fenvalerate-induced changes in 
MDA,CAT and SOD levels in the liver in rats. 

3.3.  Hematological Parameters 

3.3.1. Total Number of White Blood Cells (WBCs) 

The present outcomes demonstrate that there is no 
significant change (p ≥ 0.05) in the total number of WBCs 
in both control groups (G1 and G2) during the experiment 
period.  

Nevertheless, there is a significant reduction (p ≤ 0.05) 
in the aggregate number of WBCs in fenvalerate group 
(G3) and in the fenvalerate- and propolis-infused group 
(G4) in contrast with the (G1 and G2) groups until week 

 Control Propolis Fenvalerate 
Fenv + 
Prop 

ALT (IU/L) 77 ± 0.4 72 ± 0.55 107 ± 1.7 81 ± 0.8 

AST (IU/L) 115 ± 1.6 116.8 ± 4.1 194.6 ± 2.6 143.2 ± 0.9 

Urea (mmol/L) 15.4 ± 0.6 17.3 ± 1.4 49.5 ± 0.8 28.9 ± 0.5 

Creatinine(µmol/L) 1.4 ± 0.06 1.97 ± 0.31 3.16 ± 0.05 2.13 ± 0.06 

Values are expressed as mean ± SD, n=10 

 Control Propolis Fenvalerate Fenv + Prop 

MDA 

(u mole/g tissue) 
133.5 ± 5.2 135 ± 6.3 192 ± 5.5 140.5 ± 2.3 

SOD 

(Units/g tissue) 
45.6 ± 2.8 44.7 ± 1.5 28.4 ± 2.5 36.5 ± 3.4 

CAT 

(mole/min/g tissue) 
0.33 ± 0.01 0.30 ± 0.02 0.12 ± 0.01 0.23 ± 0.01 

Values are expressed as mean ± SD, n=10 
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three and week four of treatment. The outcomes 
additionally demonstrate that there is no significant 
difference (p ≥ 0.05) in the total number of WBCs in the 
fenvalerate and propolis group (G4) in contrast with the 
fenvalerate group (G3) until week three of treatment, 
(Table 3). During the fourth week of the experiment, the 
group treated with fenvalerate (G3) showed that they still 
have a significant drop in the total number of WBCs 
compared with the control groups (G1 and G2). 
Essentially, the group (G4) demonstrated a significant 
increase (p ≥ 0.05) in the total number of WBCs in 
comparison with groups (G3 and G1). However, there was 
a nonsignificant increase (p ≥ 0.05) in the total number of 
WBCs in comparison with the positive control (G2) (Table 
3). 
Table. 3.Effect of propolis on  fenvalerate-induced changes in 
WBCs number in the serum of  rats 

3.3.2. Total Number of Red Blood Cells and Hemoglobin 
Level  

The fndings demonstrate that there are no significant 
differnces (p ≥ 0.05) in the aggregate number of RBCs and 
hemoglobin levels in the positive control (G2), control 
(G1) and the fenvalerate-infused group (G3). In contrast, 
the rats treated with fenvalerate plus propolis (G4) 
demonstrated a significant decrease (p ≤ 0.05) in the 
aggregate of RBCs and Hb levels in comparison with the 
(G1, G2 and G3) groups respectively (Table 4).  
Table 4. Effect of propolis on fenvalerate-induced changes in the 
RBCs number, Hb content and dential leucocytes in the serum of 
rats. 

3.3.3. Total Number of Blood Platelets 

The findings demonstrate that the rats infused with 
propolis (G2) demonstrated a significant increase (p ≤ 
0.05) in the aggregate of platelets compared with the 
control group (G1). Furthermore, there was a significant 
increase (p ≤ 0.05) in the platelets’ number in the groups 
G1 and G2 compared with the rats treated with fenvalerate 
(G3). In addition, the rats treated with fenvalerate and 
propolis (G4) showed a significant increase (p ≤ 0.05) in 
the platelets’ counts compared with the control (G1) and 
the fenvalerate-infused (G3) groups (Table 4).  

3.3.4. The Percentage of Differential Leucocytes 

Nonsignificant differences (p ≥ 0.05) in the differential 
leucocytes in the control (G1, G2) and fenvalerate-infused 
(G3) groups were found in this study. Moreover, the group 
treated with fenvalerate plus propolis (G4) demonstrated a 
little increase in the percentage of lymphocytes and a 
decrease in the percentage of monocytes and granulocytes 
compared with the control (G1, G2) and the fenvalerate-
infused (G3) groups (Table 4).   

4. Discussion 

Synthetic pyrethroids account for more than 30 % of 
insecticide use worldwide through household and 
agricultural applications. Nevertheless, exposure to these 
chemicals has been accompanied by several toxicities and 
health issues. This study is aimed at investigating the 
possible ameliorative effects of propolis after treatment 
with fenvalerate. The results indicate that the 
administration of fenvalerate to rats resulted in many 
histopathological, histochemical, and biochemical 
parameters including ALT, AST, urea and creatinine levels 
in the liver. The results show that there are no significant 
changes in the histological observation and biochemical 
analysis in the rats of the control group injected with PBS 
and the rats of the positive control group injected with 
propolis. The histopathological and histochemical 
observations of the rats treated with fenvalerate caused 
hepatotoxicity and noticeable changes in the hepatocytes 
architecture which appeared as hepatic degeneration and 
coagulative necrosis of many hepatocytes, cellular 
degeneration of some hepatocytes and cellular leucocytic 
infiltration.    

The results also show a remarkable reduction in 
cytoplasmic carbohydrates and a degradation of protein 
contents in the hepatocytes of liver. This histological and 
histochemical change was significantly ameliorated 
following the propolis injection. These findings confirmed 
the toxic effects of fenvalerate on liver functions, and are 
similar with previous studies which indicate that the 
therapeutic dose of fenvalerate may cause liver toxicity in 
freshwater fish Cirrhinus mrigala and zebrafish 
(Velmurugan et al., 2007; Han et al., 2017).  It has been 
reported that fenvalerate causes histopathological damage 
to the liver tissues, and alters the architecture of the organ 
cells in female rats (Jayachitra et al., 2016). In agreement 
with this result, Amaravathi has reported that treating rats 
with fenvalerate caused degenerative changes in the liver, 
haemorrhages, and mild fatty changes, infiltration of mono 
nuclear cells, and proliferation of bile duct (Kanbur et al., 
2009). The inhalation of fenvalerate resulted in liver 
necrosis and fatty degeneration in rats (Mani et al., 2004). 
It was also observed that fenvalerate caused 
histopathological changes in the liver of rats, such as the 
degeneration and proliferation of hepatocytes forming 
acinar and pseudoglandular patterns (Ali, 2013). On the 
other hand, treatment with propolis could ameliorate the 
side effects caused by fenvalerate treatment, even though it 
could not return the changes to the normal levels. It has 
been reported by Ates et al., (2006) and Bhadauria et al., 
(2007) that the major compound, caffeic acid phenethyl 
ester (CAPE), found in the propolis may be responsible for 
the regulation of the antioxidant enzymes, the inhibition of 
lipid peroxidation, and the reduction of hepatic damage. 

 Control Propolis Fenvalerate Fenv + Prop 

Day 0 7.2 ± 0.7 7.5 ± 0.5 7.65 ± 0.35 7.73 ± 0.2 

Week 1 7.12 ± 0.6 7.21± 0.7 3.51 ± 0.4 3.98 ± 0.9 

Week 2 7.25 ± 0.5 7.0 ± 0.6 3.87 ± 0.8 4.17 ± 0.3 

Week 3 7.20 ± 0.6 6.82 ± 0.35 3.69 ± 0.9 6.21 ± 1.14 

Week 4 7.1 ± 1.12 7.7 ± 1.31 6.13 ± 0.4 8.9 ± 0.8 

Values are expressed as mean ± SD, n=10 

 Control Propolis Fenvalerate Fenv + Prop 

RBCs (106 /ml) 7.4 ± 0.5 7.6 ± 0.3 6.9 ± 0.4 5.8 ± 0.1 

HGB (g/dl) 14.2 ± 1.0 13.1 ± 1.1 12.8 ± 0.6 10.6 ± 0.45 

PLT (103 /ml) 346 ± 2.0 785 ± 2.5 575 ± 4.6 1235 ± 8.2 

% Lymphocytes 68 66 63 7.1 

% Monocytes 3.2 2.9 3.1 1.96 

% Granulocytes 35.5 37.3 38.9 39.7 

Values are expressed as mean ± SD, n=10 
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The propolis extract was shown to have a protective effect 
on hepatocytes against carbon tetrachloride (CCl)-induced 
injuries in vitro and in vivo (El-Khatib et al., 2002 and 
Mahran et al., 1996).  Kolankaya has reported that the 
treatment with propolis significantly prevented the release 
of transaminases, and significantly enhanced protein 
towards control, suggesting its hepatoprotective potential 
(Kolankaya et al., 2002). 

In the current study, a significant increase in the levels 
of ALT, AST, urea, and creatinine in the serum of 
fenvalerate-injected rats was noticed compared with the 
normal and positive control groups. Also, a marked 
reduction in the level of SOD and CAT was observed in 
the fenvalerate-treated rats, while the MDA level has 
significantly increased compared with the control group. 
However, rats that were treated with propolis along with 
fenvalerate showed a significant decrease in the level of 
ALT, AST, urea, creatinine, and MDA, while the activities 
of SOD and CAT were significantly increased compared to 
the fenvalerate-treated rats; they were still higher than the 
control groups. The effects of fenvalerate on ALT and 
AST had been recorded by many researchers. It has been 
found that fenvalerate caused a significant increase in the 
activities of hepatic transaminases, ALP and LDH. 
(Prasanthi et al., 2005).  It was confirmed in a previous 
study that the administration of fenvalerate to rats causes 
acceptance of toxicity to the liver as a result of the rise of 
liver-damage marker enzymes such as aspartate 
transaminase, alanine transaminase, Gamma Glutamyl 
transferase, and lactate dehydrogenase (Waheed and 
Mohamed, 2012). This study found that fenvalerate causes 
increment in the lipid peroxidation marker, MDA and the 
reduction of the antioxidant enzymes SOD and CAT. 
Similarly, it was maintained that the fenvalerate-treated 
rats demonstrated a reduced activity levels of SOD, CAT, 
GSHPx, and GSH in the liver homogenates, while the 
quantity of lipid peroxidation was high as a result of the 
increment in the level of MDA (Waheed and Mohamed, 
2012). Thus, a rise in MDA and a decrease in the content 
of SOD and CAT might be identified with the oxidative 
pressure created in the hepatocytes of rats treated with 
fenvalerate.  

Propolis is known to have antioxidant effects and free 
radical scavengers. It detoxifies a variety of free radicals 
and reactive oxygen intermediates (AL-Ani et al., 2018; 
Galeotti et al., 2018). The antioxidant activities of propolis 
and its polyphenolic flavonoid components including 
flavonoids, aromatic acids, and their esters are related to 
their ability to chelate metal ions and scavenge singlet 
oxygen, superoxide anions, proxy radicals, hydroxyl 
radicals and peroxynitrite (Ferrali et al., 1997; AL-Ani et 
al., 2018, Galeotti et al., 2018). Also, propolis instigates 
the decrease of the expanded movement of AST, ALT, 
urea and creatinine values in the plasma of rats treated 
with AlCl3 The present findings demonstrate that propolis 
diminished the lipid peroxidation conceivably by its 
antioxidant activity (Ferrali et al., 2009). It was found that 
propolis also modulates the antioxidant enzymes and 
reduces lipid peroxidation processes in plasma, lungs, 
liver, and the brains of mice in a dose- and tissue-
dependent manner (Shinohara et al., 2002).  Luan stated in 
his work that propolis enhances the lipid profile, MDA and 
SOD activity in mice (Luan et al., 2000). Propolis can 
likewise lessen the levels of ROS, for example, H2O2 and 

NO, that may be in charge of its anti-inflammatory effects 
(Tan-No et al., 2006) in addition to the scavenging impact 
of propolis on free radicals delivered by liver in light of 
octylphenol toxicity (Saleh, 2012; Aldemir et al., 2018) 

revealed a discovery by Benguedouar who stated that 
propolis reduced superoxide anion radicals and restrained 
the lipid peroxidation in rats given doxorubicin and 
vinblastin (Benguedouar et al., 2008). The findings of the 
present study confirm the antioxidative properties of 
propolis and its ability to prevent damage induced by 
fenvalerate in albino rats.  

The greater part of various classes of pesticides and 
chemotherapeutic medications have resistant suppressive 
symptoms, brought about by the division of the 
hematopoietic cells that are affected, leading to 
neutropenia and lymphopenia which weaken the immunity 
system (Saleh, 2012).  The findings demonstrate that there 
is a nonsignificant difference in the aggregate number of 
RBCs or in the Hb level in the fenvalerate-infused rats. 
Moreover, rats that were infused with fenvalerate plus 
propolis demonstrated a significant reduction in their 
values in comparison with the control groups. Also, it was 
shown that the rats which were infused with propolis only 
or with propolis alongside fenvalerate demonstrated a 
significant increment in the aggregate number of the 
platelets in comparison with the normal and positive 
control groups. These findings demonstrate that propolis 
may display intense antiplatelet activities. Recent studies 
have demonstrated that propolis plays an essential part in 
improving oxidative stress, apoptosis and necrosis induced 
by chemotherapeutic drugs, pesticide chemicals, and heavy 
metal elements (Kocot et al., 2018). Moreover, propolis 
was found to have significant anti-inflammatory, 
antioxidant, antioroliferative, cytostatic, antibacterial 
properties due to the major compound, caffeic acid 
phenethyl ester (CAPE), that is extracted from propolis 
(Akyol et al., 2012; Kocot et al., 2018).  Moreover, it has 
been demonstrated that propolis is a promising adjuvant 
with chemotherapy (Padmavathi, et al., 2006) and with 
immunization (Chu et al., 2006) 

5. Conclusion 

In conclusion, the results presented in this investigation 
indicate that propolis may be considered as a potential 
natural product that can be used to ameliorate and prevent 
the adverse side effects, such as toxicity and 
immunosuppression, due to its anti-inflammatory and 
antioxidant properties. 
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