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ture for control of insects all over the
world with more than 10,000 commercial
formulations of approximately 450 pestici-

INTRODUCTlON

Pesticides are used widely in agricul-

THE POSSIBLE PROTECTIVE EFFECT OF PROPOLIS (BEE GLUE)
ON CYPERMETHRIN-INDUCED HEPATOTOXICITY

IN ADULT ALBINO RATS
 
BY

Mie Sameer Gomaa, Maha Amin Abd Alla* and Maha Mohamad Sameer**
Departments of Forensic Medicine and Clinical Toxicology, Histology* Faculty of Medicine, Zagazig University 

and Animal Health Research Institute, ** Zagazig 

ABSTRACT
Pyrethroid pesticides were used preferably over organochlorines and organophosphates due to their

high effectiveness, low toxicity to non-target organisms and easy biodegrability. It has widespread appli-

cations in agriculture through the world    resulting in increased human exposure to this compound. The

aim of present study was to evaluate the possible protective effect of propolis on hepatotoxic effect caused

by cypermethrin in adult male Albino rats. Fifty adult male albino rats were included in the current study

and classified into 4 groups. Group I (control) subdivided into (a): negative control reclived 2ml saline

arally daily and (b): positive control received orally daily 2 ml corn oil. Group II: received orally daily

(cypermethrin 14.5 mg/kg) dissolved in corn oil. Group III: received orally daily (propolis 200 mg/kg)

dissolved in saline. GroupIV: received orally daily (cypermethrin 14.5 mg/kg dissolved in corn oil + pro-

polis 200 mg/kg dissolved in saline). After  4 weeks of treatment,  blood samples were collected for esti-

mation of the levels of liver enzymes [ alanine aminotransferase (ALT), aspartate aminotransferase

(AST), alkaline phosphatase (ALP)], total proteins, albumin, total cholesterol, triglyceride, very low den-

sity lipoprotein-cholesterol (VLDL-c), then rats were sacrificed, the liver was excised, and subjected to

estimation of levels of malondialdehyde (MDA), antioxidant enzymes [catalase (CAT), superoxide dismu-

tase (SOD), glutathion peroxidase (GPx)], and histopathological examination.  Cypermethrin induced a

significant increase in the levels of liver enzymes, total cholesterol, and MDA. While total protein, albu-

min, triglyceride, VLDL-c and antioxidant enzymes were decreased when compared to control rats. His-

topathological examination of the liver revealed congestion of central and portal veins with hydropic de-

generation of hepatocytes.  Propolis administration with cypermethrin induced a significant decrease in

levels of liver enzymes, total cholesterol and MDA and a significant increase in the levels of antioxidant

enzymes, total protein, triglyceride and VLDL-c. Histopathological examination of the liver revealed ap-

parent improvement of lesions induced by cypermethrin. It was concluded that propolis has a beneficial

influences in reducing the hepatotoxic effects of cypermethrin in male Albino rats.
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sue accumulates a greatest concentration
of its metabolites (Kurutas et al., 2009).
Several reports have shown that cyper-
methrin is a hepatotoxic pesticide. During
cypermethrin  metabolism, reactive oxy-
gen species (ROS) were generated and
caused oxidative stress in intoxicated ani-
mals (El-Demerdash et al., 2003 and 2004).
Many studies were carried out to evaluate
the potential role of antioxidant for the
protection of cells against oxidative dam-
age due to pesticides toxicity (Pregiosi et
al., 1998).    

Nature produces an array of antioxi-
dants to prevent free radical formation or
to limit their damaging effects in the cell.
Propolis (bee glue), a natural product col-
lected by honey bees, is composed of
mainly polyphenols and flavonoids that
exhibit a variety of pharmacological ac-
tions (Claus et al., 2000). Propolis has been
used in folk medicine since ancient times
and is known for its antimicrobial, anti-
parasitic, antiviral, anti-inflammatory, an-
titumoral and antioxidant properties (You-
sef et al., 2003 and  Paulino et al., 2008).

    
Furthermore, Shukla et al. (2005) and

Bhadauria et al. (2007) have reported pro-
found curative hepatoprotective activity
of extract of propolis against carbon tetra-
chloride intoxication. Also Nirala et al.
(2008) reported that propolis extract has
potential to reverse acetaminophen in-
duced hepatorenal dysfunction.  

dal compounds currently in use (Cengiz et
al., 2001). Synthetic pyrethroids represent
one quarter of the insecticides used in the
agriculture all over the world.  Synthetic
pyrethroids such as cypermethrin, per-
methrin and delta-methrin are among the
most commonly used pesticides/
insecticides in developing countries in-
cluding Egypt. These agents are used pref-
erentially in place of other pesticides be-
cause of their high insecticidal activity and
considerably   low toxicity to mammals
and birds (Yousef  et al., 2006). 

In 1997 cypermethrin, was allowed for
turn over  as a very active insecticide, ef-
fective in control of many pest species in
agriculture animal breeding and the
household (Luty., et al 2000). After house-
hold treatment cypermethrin, persists in
the air, on walls and furniture for about
three months (Cox, 1996). In spite of low
toxicity of synthetic pyrethroids persis-
tence of these compounds in mammalian
tissue, may be dangerous (Shakoori. et al.,
1992). 

Due to their lipophilicity, pyrethroid in-
secticides favor absorption through the
gastrointestinal and respiratory tracts and
also confer preferential distribution into
lipid-rich internal tissues, including body
fat, skin, liver, kidney, ovaries and the
central and peripheral nervous systems
(Soderlund et al., 2002). Liver is the major
site of pesticides metabolism. This soft tis-
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ly (propolis  200 mg/kg  body  weight)
dissolved in saline (Bhadauria, et al.,
2007).

Group IV (10 rats): received orally,
daily (200 mg/kg propolis  dissalved in
saline +14.5 mg/kg body cypermethrin
dissolved in corn oil) by oral gavage. 

The experiment extended for 4 weeks.
Twenty four hours after the last treatment,
the rats were fasted overnight then anaes-
thetized by diethyl ether, blood samples
were taken from the retro-orbital plexus to
sterile tubes. Blood samples were centri-
fuged and serum was separated and used
for the estimation of biochemical parame-
ters. Then, rats were sacrificed; livers were
dissected out, washed with saline. Some
liver samples were minced and homoge-
nized (10% w/v) in an appropriate buffer
(pH 7.4) and centrifuged. The resulting su-
pernatants were used for antioxidant en-
zymes activities, MDA assays. The other
liver samples were immediately fixed in
10% formalin solution for histopathologi-
cal studies.  

METHODS
I- Biochemical evaluation:
a- Liver function tests 
Total protein, albumin, alkaline phos-

phatase (ALP), aspartate aminotransferase
(AST), alanine aminotransferase (ALT), to-
tal cholesterol, triglyceride and very low
density lipoprotein- cholesterol (VLDL- c)

Based on these findings, the objective of
the current  study  was to evaluate the
protective  effect  of propolis against cy-
permethrin  induced  hepatotoxicity  us-
ing  biochemical  approaches  including
assessment of liver function tests, antioxi-
dant enzymes activities, MDA, as well as
hepatic histopathology.  

MATERIAL AND METHODS

Chemicals: Cypermethrin was obtained
from Kima Chemicals Company, Egypt
and propolis was purchased from Sigma/
IBE.

Experimental Design:  
Fifty adult male rats, weighing 230-290

gm, were purchased from the animal
breeding house of Faculty of Veterinary
Medicine, Zagazig University. The ani-
mals were housed in stainless steel cages
and provided with commercial laboratory
animal food and water ad libitum. The an-
imals were classified into 4 groups: 

Group I (control, 20 rats): subdivided
into (Ia) negative control  received 2ml sa-
line orally daily and (Ib) positive control
that received 2 ml corn oil orally daily. 

Group II (10 rats): received orally, daily
14.5 mg/kg body weight cypermethrin
(1/10 of LD50 of cypermethrin (Gabbia-
nelli et al., 2004) dissolved in corn oil.

Group III (10 rats): received orally, dai-
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and the enzyme activity was calculated as
U/mg protein. 

II. Histopathological  examination: 
Liver samples were fixed in 10% for-

malin in phosphate buffer. Tissue was em-
bedded in paraffin, and 5µm thick sections
were stained with hematoxylin and eosin
stain according to the method of Bancroft
and Gamble (2002).

III- Statistical analysis
The data were analyzed by one-way

ANOVA and the significant differences
between the controls and the treated
groups were evaluated by Student’s t-test.
P value of 0.05 was considered significant.

RESULTS

There was no mortality in any groups
at any time of the study. There was a non
statistically significant difference between
the two control groups in the level of liver
function tests. Light microscopic evalua-
tion of both groups showed regular mor-
phology of the liver (Fig. 2). 

     
In cypermethrin -treated group, it was

found that cypermethrin induced a signifi-
cant increase in the mean values of AST,
ALT and ALP levels and a significant de-
crease in the mean values of  total protein
and albumin levels as compared with con-
trol group  (P<0.05) (Table 1). Cypermeth-
rin also induced a significant increase in

were measured spectrophotometrically in
serum using Roche commercial kits by au-
toanalyzer (Roche Hitachi 912).

b- Measurement of MDA levels
MDA content was estimated, according

to the method of Ohkawa et al. (1979). The
MDA values were calculated using 1,1,3,3-
tetraethoxypropane as the standard and
expressed as nmoles of MDA/g liver.

c- Determination of antioxidant en-
zymes levels:

The catalase (CAT) level was deter-
mined according to the method of Aebi
(1974). The rate of H2O2 decomposition
was followed by monitoring absorption at
240 nm. One unit of CAT activity is de-
fined as the amount of enzymes required
to decompose 1 mmol of hydrogen perox-
idein 1 min. The enzyme activity was ex-
pressed as mmol H2O2 consumed/min/
mg protein. 

      
Superoxide dismutase (SOD) level was

assayed by the method of Marklund and
Marklund (1974). One unit (U) corre-
sponds to the enzyme activity required to
inhibit half of the oxidation of pyrogallol
and the SOD activity was expressed as U/
mg of protein. 

Glutathion peroxidase (GPx) level was
measured by modified method of Flohe
and Gunzler (1984). The absorbance of the
reaction product was recorded at 412 nm
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and GPx) as compared with cypermethrin
treated group (P<0.05) (Fig. 2).   

The normal hepatocytes were observed
in most areas when propolis was co-
administered with cypermethrin, howev-
er, mild sinusoidal dilation with inflam-
matory cell infiltration was also present
(Fig. 2). 

Treatment with propolis alone did not
cause any significant change in biochemi-
cal parameters such as AST, ALT, ALP, to-
tal protein, triglyceride, total cholesterol,
MDA and antioxidant enzymes in rats as
compared with control group (Table 1 and
2). Also the normal histological pattern of
liver tissue was observed in propolis treat-
ed group (Fig. 2). 

DISCUSSION

Pyrethroids account for around 30% of
the worldwide insecticide market.  Pyreth-
roids  have a reputation of being safe so
the careless and indiscriminate use of py-
rethroids insecticides such as cypermeth-
rin has been reported to cause acute as
well as chronic toxicity in non target spe-
cies including humans (Cantalamessa,
1993). Most toxic chemicals are metabo-
lized in liver and these processes may
cause liver injuries.           

The estimations of various enzyme lev-
els like ALT and AST were carried out be-

total cholesterol level and a significant de-
crease in triglyceride and VLDL-c level  as
compared with control group  (P<0.05)
(Fig. 1). Cypermethrin also induced a sig-
nificant increase in the mean value of
MDA and a significant decrease in the
mean values of antioxidant enzyme activi-
ties (CAT,  SOD  and GPx) in rats' liver as
compared with control group (P<0.05)
(Table 2).

Light microscope examination of the
liver of cypermethrin treated group re-
vealed congestion of central and portal
veins with hydropic degeneration of hepa-
tocytes and a few cases of degenerative
changes of hepatocytes and marked leuko-
cytic infiltration (Fig. 2).

Propolis co-administration with cyper-
methrin induced a significant decrease in
AST, ALT and ALP levels and a signifi-
cant increase in total protein and albumin
levels when compared with cypermethrin-
treated group (P <0.05) (Table 1).   It also
induced a significant decrease in the total
cholesterol level and a significant increase
in triglyceride and VLDL-c level as com-
pared with cypermethrin-treated group
(P<0.05) (Fig. 1). 

       
Propolis co-administration with cyper-

methrin also induced a significant de-
crease in the mean value of MDA and a
significant increase in the mean values of
antioxidant enzyme activities (CAT,  SOD
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(2005) who reported that administration of
cypermethrin has been shown to produce
oxidative stress by generating reactive ox-
ygen species and reducing the antioxidant
defense systems.   Furthermore Manna et
al., (2004) reported that cypermethrin un-
dergoes metabolism in the liver via esoter-
ic and oxidative pathways by the cyto-
chrome P450 microsomal enzyme system
which results in oxidative stress by pro-
ducing the depletion of the activity of free
radical scavengers and increased level of
MDA causing hepatic necrosis leading to
pathological changes on liver and other
tissues 

Microscopically, the histopathological
changes in the liver of rats exposed to cy-
permethrin agree with those published by
El-Toukhy and Girgis (1993) who reported
that a single dose of 62.5 mg/kg of cyper-
methrin administered orally to adult Albi-
no rats produced necrotic areas in hepa-
tocytes and cell swelling and that with
oral doses of 31.5 mg/kg of cypermethrin
over 3 weeks, cytoplasmic hypertrophy
and intracytoplasmic vacuoles were seen.
Also Grewal et al. (2010) reported that cy-
permethrin administration at 14.5 mg/kg
for 30 consecutive days produced conges-
tion, marked degenerative changes of hep-
atocytes, these histopathological changes
in the liver may be explained by the fact
that cypermethrin induced oxidative
stress may account for the degenerative
changes in various organs such as liver,

cause they represent the functional status
of liver. 

In the present study, cypermethrin in-
duced a significant increase in the mean
values of ALT and AST, ALP activities as
compared with control group. Yanpalle-
war et al. (2003) stated that high serum
concentrations of ALT, AST, and LDH in-
dicated cellular leakage due to disintegra-
tion of cell membrane in liver. 

The increase in transaminase activities
is probably due to the cypermethrin- in-
duced pathological changes in liver and is
an indication of liver damage. (Choudhary
et al., 2003 and Yousef et al., 2003).

In addition, cypermethrin induced a
significant  increase in total cholesterol
level and a significant decrease in triglyce-
ride and VLDL-c level as compared with
control group which may be attributed to
the effect of pesticides on the permeability
of liver cell membrane (Adham et al.,
1997). or, to the blockage of liver bile ducts
causing reduction or cessation of its secre-
tion to the duodenum (Zaahkouk et al.,
2000).    

In the current study, the significant de-
crease in the antioxidant enzyme activities
(CAT, SOD and GPx) and increased level
of MDA in liver tissues suggested that cy-
permethrin induced oxidative stress. This
result is in agreement with Atessahin et al.
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methrin decreased total  cholesterol and
increased triglyceride, total protein levels
compared to the rats treated with cyper-
methrin alone. Similar results were report-
ed by Kolankaya et al. (2002) who demon-
strated that propolis caused a decrease in
cholesterol level of rats treated with alco-
hol and Fuliang et al. (2004) who found
that oral administration of propolis signifi-
cantly lowered total cholesterol and
VLDL-c in serum of rats; and to increased
serum levels of HDL-c, triglycerides. Some
studies suggested that propolis can act in
several ways to lower plasma VLDL-
bound cholesterol, first, uptake of choles-
terol in the gastrointestinal tract could be
inhibited; second, VLDL-c could be elimi-
nated from the blood via LDL receptor;
and finally, the activity of cholesterol-
degrading enzymes, namely cholesterol-
7-hydroxylase could be increased. It has
been suggested that propolis decreased to-
tal cholesterol and VLDL-c, while in-
creased HDL-c due to absorption, degra-
dation or elimination of cholesterol
(Kolankaya et al., 2002 and Fuliang et al.,
2004).

In the present study, co-administration
of propolis with cypermethrin induced a
significant decrease in the mean value of
MDA and a significant increase in the
mean values of antioxidant enzyme activi-
ties (CAT, SOD and GPx) as compared
with cypermethrin treated group. This re-
sult is in accordance with the findings of

lung, heart and kidneys (Manna et al.,
2006).

Recently much attention has been fo-
cused on protective role and mechanism
of action of naturally occurring com-
pounds in biological system. Propolis, a
mixture of phenolic acids, flavonoids and
other bioactive compounds, is known to
have antioxidative effects (Fadillioglu et
al., 2004). 

After treatment of rats with cypermeth-
rin plus propolis the activities of AST,
ALT and ALP were normalized to their
control values. This result is in agreement
with the findings that propolis induced re-
duction of the increased activity of AST
and ALT in plasma of rats treated with al-
cohol (Kolankaya et al., 2002) or galacto-
seamine (Nirala et al., 2008). Newairy et
al. (2009) reported that propolis tended to
prevent hepatic damage and suppressed
the leakage of enzymes through cellular
membranes. Propolis treatment decreased
the levels of AST, ALT, and ALP towards
the respective control value that was an
indication of stabilization of plasma mem-
brane as well as repairment of hepatic tis-
sue damage that can be considered as an
expression of the functional improvement
of the hepatocytes (Nirala and Bhadauria,
2008) 

The current study showed that co-
administration of propolis with cyper-
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icals to be generated (Kanbura et al., 2009).

The present study showed that admin-
istration of propolis alone did not cause
any significant alteration on the biochemi-
cal and histological indices of the liver.
These findings are similar to the data re-
ported by Sforcin et al. (1995) and Mani et
al. (2006) who demonstrated that treat-
ment with propolis did not cause any sig-
nificant change in biochemical parameters
such as AST, ALT, total protein, glucose,
triglyceride and total cholesterol in rats. 

CONCLUSION

In conclusion, our results demonstrated
that administration of propolis to rats
treated with cypermethrin exerted signifi-
cant protective role against the oxidative
stress in liver. This study recommended
further investigations on human exposed
to cypermethrin and modulates its resi-
dential usage. 

Newairy et al. (2009) who reported that af-
ter treatment of rats with AlCl3 plus pro-
polis the activities of antioxidant enzymes
were normalized to their control values.
Also Kanbura et al. (2009) reported a sig-
nificant decrease in the plasma and tissue
(liver, kidney and brain) MDA levels, and
increase in the antioxidant enzymes pa-
rameters (SOD, CAT, and GSH-Px) of ani-
mals that were administered propolis in
association with propetamphos, in com-
parison to the group that was adminis-
tered propetamphos alone. 

 The antioxidant activities of propolis
are related to its ability to scavenge singlet
oxygen, superoxide anions, proxy radi-
cals, hydroxyl radicals and peroxynitrite
(Ferrali et al., 1997). The primary mecha-
nism of the effect of propolis may involve
the scavenging of free radicals that cause
lipid peroxidation. The other mechanism
may comprise the inhibition of xanthine
oxidase, which is known to cause free rad-
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Figure (1): Effect of Cypermethrin (Cyp.), propolis and their combination on serum total choleste-

rol, triglyceride, VLDL-cholesterol profile in adult Albino rats.
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Figure (2): Photomicrograph of liver section of [A] control liver showing well arranged hepatocy-

tes with obvious sinusoids around the central vein [B] Cyp. treated rats showing dilata-

tion of central vein (CV) and hydropic degeneration (H). [C] Propolis treated rats

showing normal histological pattern [D] Cyp.+propolis treated rats showing normal

hepatocyte, mild central vein dilation with mild inflammatory cell infiltration(I) ( Hx

&E stain, X140).
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الدور  الوقائي المحتمل للبروبوليز (صمغ النحل) علي  التأثيرات  السمية
للسيبرميثرين علي الكبد في الجرذان البيضاء البالغة

شتركون فى البحث ا

د. مى سمير جمعه            د. مها أم عبد الله*
د. مها محمد سمير**

من أقسام الطب الشرعى والسموم الإكلينيكية والهستولوچيا*

كلية الطب - جامعة الزقازيق ومعهد بحوث صحة الحيوان بالزقازيق**

بيدات الحـشرية استخدامـا وفعالية. فقد أجـريت هذه الدراسة لبيان يعد مـركب السيبرميـثرين وهو أحد مركبات الـبيرثرويد المخلـقة من أكثر ا

ركب الـسـيبـرميـثـرين على الـكبـد فى الجـرذان البـيضـاء. أجـريت الدراسـة على أربع التـأثـيرات الـوقائـية المحـتـملـة للـبـربولـيز  ضـد الأثـر السـمى 

مـجمـوعـات من الجـرذان. المجمـوعـة الأولى: مـجمـوعـة ضابـطـة سـلبـيـة و أخـرى ضابـطـة إيجـابـيه أعـطيت ٢سم٣ من زيت الـذرة عن طـريق الفم.

المجـموعـة الـثانـيـة: أعطـيت يـومـيا ١٤٫٥ مـجم/كـجم من وزن الجسـم سيـبـرميـثـرين مذاب فى ٢سم٣ من زيت الـذره عن طـريق الفم . المجـمـوعة

الــثـالـثـة: أعـطـيت بــروبـولـيـز (٢٠٠مـجم / كــجم)  جـرعـة واحـدة يـومــيـا عن طـريق الـفم. المجــمـوعـة الـرابـعـة: أعــطـيت يـومـيـا ســيـبـرمـيـثـرين

(١٤٫٥مجـم/كجم من وزن الجسم سيبـرميثرين مذاب فى  ٢سم٣ من زيت الذره) +بـروبوليز (٢٠٠ مـجم / كجم)  جرعة واحـدة يوميا عن طريق

ـات الكـبد ونـسبه الـدهون دة ٤ اسابـيع وعنـد نهـاية مـدة الدراسـة  تجـميع عـينـات الدم لـقيـاس مسـتـوى انز الـفم. وقـد استـمرت هـذه الدراسـة 

ـضاده للأكـسدة  (الـكتـاليز ات ا ـيكـروسكـوب كمـا   قيـاس مسـتوى الأنـز والـكولـيسـترول ثم  ذبح الجـرذان لاستـخراج الـكبـد و فحـصه با

الونديهيد في الكبد.   والجلوتاثيون بيرواكسيداز والسوبر أكسيد ديسميوتيز) و ا

ضاده ات ا وقـد أظهرت نـتائج هذه الـدراسة ان استـخدام البـروبوليز مع الـسيبـرميثـرين أدي إلى زيادة ذات دلاله إحصـائية في مـستوى الأنـز

ـالوندهـيد  مع تحسن مـلحوظ في الـتغييـرات الباثـولوجية في ات الكـبد ونسـبه الكولـيسترول وا للأكـسدة في الكبـد وانخفـاض في مستـوي انز

ا تقدم يتضح ان البروبوليز له تأثير وقائي عـلى الآثار السمية التي يحدثها السيبرميثرين الكبد مقارناً بالمجموعه التي أعطيت السيبرمـيثرين. 

عرضـ للسـيبرميـثرين بإسـتخدام الـبروبولـيز لتقـليل آثار الـسيبـرميثرين الـسميـة في الكبـد كما يـنصح بعمل في الـكبد. لـذا ينصح الاشخـاص ا

بيدات الحشرية الأخرى. دراسات أخرى لتقييم الدور الوقائي للبروبوليز ضد الأثار السمية التي تحدثها ا


