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Abstract: The present study was undertaken to investigate the effect of endotoxin (ET) on monoamines content in 
the thalamus-hypothalamus and the cerebellum of adult male albino rats and whether propolis (prop) can protect the 
brain during neuro-inflammation induced by ET. Seventy eight rats weighing 100-150g were divided into four 
groups. The first served as control group (6 rats) and were received a daily intraperitoneal (i.p) injection of saline 
solution (0.9% NaCl) for 15 consecutive days. The second group (24 rats); were received an i.p injection of 0.9% 
NaCl for 15 consecutive days, then received i.p injection of ET (1mg/kg/day) at the 16th day of experiment for 4 
repeated days. The third group (24 rats); were received an i.p injection of prop (150mg/kg/day) for 19 consecutive 
days. The fourth group (24 rats); were administered prop by the same route as mentioned in the third group; then, 
the rats were received ET as described in the second group. Animals of all groups were decapitated 2 hours post-
treatment at 16th, 17th, 18th and 19th days of experiment. ET treated-rats group showed a sharp decrease in 
norepinehrine (NE), dopamine (DA) and 5-hydroxytryptamine (serotonin, 5-HT) content in both thalamus-
hypothalamus and cerebellum at all treatment days versus the control group, while administration of prop followed 
by ET injection was found to enhance monoamine levels significantly in both selected brain regions if compared to 
ET-treated group. The present results indicate the harmful neurotoxic effect of ET on the brain, while prop was 
found to inhibit the sharp decline in NE, DA and 5-HT in both investigated regions. This may reflect the protective 
property of prop as an anti-inflammatory natural product. 
[Mahmoud, S. M. and El-Yamany, N. A. The Protective Effect of Propolis on Norepinephrine, Dopamine and 5-
Hydroxytryptamine Content in Thalamus-Hypothalamus and Cerebellum of Endotoxin-Intoxicated Adult 
Male Albino Rats. Life Sci J 2012;9(4):3372-3379]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 500 
 
Keywords: Endotoxin, lipopolysaccharide, propolis, monoamines, thalamus, hypothalamus, cerebellum, rats. 
 
1. Introduction 

Endotoxin is an inflammatory lipopolysaccharide 
(LPS) molecule from gram-negative bacteria that are 
ubiquitous in the door environment (Thorne et al., 
2005). It is biologically effective even in lowest 
concentrations (Todar, 2002). Bacterial DNA and LPS 
are potent activators of immune cells such as 
monocytes and macrophages which contribute to 
systemic inflammatory responses syndrome (Hong et 
al., 2004). Some key physiological responses of ET 
shock in man include fever, reduced blood pressure, 
metabolic acidosis and tissue damage was indicated 
after ET exposure (Hodgson, 2006). Coskun et al. 
(2005) reported that ET injection produces renal 
damage, increased lipid peroxidation and decreased 
antioxidant enzyme activity. Moreover, several reports 
indicated that ET was accompanied by significant 
changes in neurotransmitter levels in different parts of 
the CNS (Koulchitsky et al., 2000; Dunn, 2005) and 
causes neuronal damage (Gao et al., 2003). 

Propolis is a sticky resin that seeps from the buds 
of some trees and oozes from the bark of other trees. 
The bees gather prop and carry it home in their pollen 
baskets. They blend it with wax flakes secreted from 
special glands on their abdomens (Gregory, 2002). It 

was found that prop is efficient against conditions 
caused by bacteria, viruses or different fungi. It cures 
many diseases because it is a special natural substance 
with strong effect. Moreover, prop possesses many 
biological activities such as antitumor, antioxidant, 
antimicrobial, anti-inflammatory and also 
immunomodulator (Mani et al., 2006).  

 Tandon et al. (2006) indicated that NE, DA and 
5-HT are biogenic amines that serve as 
neurotransmitters in a number of nerve pathways in the 
brain. NE is secreted by many neurons to help control 
the overall activity and mood of the mind, while DA 
acts as an inhibitory transmitter; whereas 5-TH acts as 
an inhibitor of pain pathways in the cord and its 
actions in the higher regions of the nervous system are 
believed to control the mood.  

 The present work aims to shed light on the 
disturbances in NE, DA and 5-HT after ET injection 
and the protective role of prop as a natural anti-
inflammatory substance in lowering ET harmful 
neurotoxic effect on these amines in the thalamus-
hypothalamus and cerebellum of adult male albino 
rats.  
 
2. Materials and Methods: 
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Drug used:  
Endotoxin was purchased from Sigma Chemicals 

Co. (St. Louis, MO, USA). Propolis was purchased 
from Holding Company for Biological Products & 
Vaccines (VACSERA), Giza, Egypt.  
Experimental animals: 

Adult male albino rats (Rattus norvegicus) 
weighing 100-150g were obtained from the Holding 
Company for Biological Products and Vaccines 
(VACSERA, Giza, Egypt). After acclimatization for a 
period of one week, animals were divided into four 
groups (6 rats per group) and housed in wire bottomed 
cages in a room under standard conditions of 
illumination with a 12-hours light-dark cycle. They 
were provided with water and a balanced diet ad 
libitum. All animals received care in compliance with 
the Egyptian rules for animal protection. 

Rats were randomized and divided into four 
groups, one control of six rats and three treated groups 
each of 24 rats, each of which was subdivided into 4 
subgroups six rats at each as follows:  
Group 1: (The control group) in which animals 

received a daily i.p injection of normal saline 
solution (0.9%NaCl) for 15 consecutive days. 

Group 2: (ET group), rats were received daily i.p 
normal saline solution (0.9%NaCl) for 15 
consecutive days then followed by i.p injection of 
ET (1mg/Kg body weight) at the 16th, 17th, 18th and 
19th days of the experiment.  

Group 3: (Prop group), rats were received an aqueous 
extract of 10% prop (1gm of prop soaked for 
several days in 9ml distilled water then filtered 
through a clean and very fine filter paper ( Krell, 
1996). Animals of this group were received a daily 
i.p injection of prop (150mg/kg body weight) for 
19 consecutive days. 

Group 4: (prop and ET group), rats were received a 
daily i.p injection of prop as shown in group 3, 
while the treatment of ET in combination with prop 
injection was carried on the 16th,17th, 18th and 19th 
days of experiment as described in the second 
group. 

Methods:  
Animals of all groups were killed by fast 

decapitation two hours after the last dose, at the 16th, 
17th, 18th and 19th days of the experiment. The brains 
were carefully removed, blotted and frozen. Dissection 
was performed on ice-cold glass plate for the 
separation of the thalamus-hypothalamus and 
cerebellum regions from the brain within one minute 
according to the method of Glowinski & Iversen 
(1966). 

Estimation of NE, DA and 5-HT was undertaken 
according to the flourimetric method described by 
Ciarlone (1978). 
Statistical analysis: 

Results were expressed as the mean ± standard 
error of the mean. Data for multiple variable 
comparisons were analyzed by one-way analysis of 
variance (ANOVA). For the comparison of 
significance between groups, Duncan's test (1955) 
was used as post hoc test according to the statistical 
package program (SPSS version 8). Percentage 
difference representing the percent of variation with 
respect to the control group was also calculated. 
 
3-Results 

The present data concerning the influence of i.p 
injection of ET and/or prop on monoamines content 
are presented as follows: Table (1) to (6) revealed that, 
ET injection caused a sharp and highly significant 
decrease at p<0.001 in NE, DA and 5-HT levels in the 
thalamus-hypothalamus and cerebellum of adult male 
albino rats at all time intervals of experiment as 
compared to control group.  

The illustrated data in tables (1) and (2) 
concerning prop group indicated an increase in the NE 
content in thalamus-hypothalamus and cerebellum at 
16th, 17th, 18th and 19th days of treatment with respect 
to control group. The increase in NE content in the 
thalamus-hypothalamus was of a significant change at 
p <0.05, while in the cerebellum was of a significant 
change at p <0.001 with a percentage difference of 
31.6%, 26.3%, 42.1% and 26.3%, respectively. On the 
other hand, tables (3-6) revealed that, prop treated-rats 
showed a significant decrease in DA and 5-HT 
contents in both examined regions at all time intervals 
of the experiment with respect to control group. 

As depicted from tables (1) to (6), injection of ET 
to prop-treated rats showed significant decreases in 
NE, DA, and 5-HT levels at p<0.001 in thalamus-
hypothalamus and cerebellum at the 16th, 17th, 18th and 
19th days of treatment except at the 17th day, the NE 
levels in the thalamus-hypothalamus showed a slight 
and non significant decrease as compared to control 
group. On the other hand, the levels of NE, DA and 5-
HT indicated a significant enhancement in both 
thalamus-hypothalamus and cerebellum versus ET-
treated group at all days of the experiment indicating 
the protective role of prop against ET effect. 
Meanwhile, prop & ET-treated rats group revealed a 
highly significant decrease in NE, DA and 5-HT levels 
at p <0.001 in both the thalamus-hypothalamus and 
cerebellum at the 16th, 17th, 18th and 19th days of 
treatment versus prop-treated group. 

 
 



Life Science Journal 2012;9(4)                                                           http://www.lifesciencesite.com 

3374 
 

Table (1): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
norepinephrine content (µg/g tissue) in thalamus-hypothalamus of adult male albino rats at the 16th, 17th, 18th and 
19th days of treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 
 
Table (2): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
norepinephrine content (µg/g tissue) in cerebellum of adult male albino rats at the 16th, 17th, 18th and 19th days of 
treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 

 
Table (3): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
dopamine content (µg/g tissue) in thalamus-hypothalamus of adult male albino rats at the 16th, 17th, 18th and 19th 
days of treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

Experimental 
Days 

Experimental Groups (Mean ± SE)  

Control ET Prop Prop & ET 

16th 

3.84±0.01 

1.77±0.03 
(-53.9)a** 

3.53±0.02 
(-8.1)a** 

3.02±0.03 
(-21.4)a**b**c** 

17th 
2.86±0.05 
(-25.5)a** 

3.54±0.01 
(-7.8)a** 

3.45±0.02 
(-10.2)a**b**c** 

18th 
1.28±0.02 
(-66.7)a** 

3.51±0.01 
(-8.6)a** 

2.10±0.03 
(-45.3)a**b*c** 

19th 
2.53±0.02 
(-34.1)a** 

3.53±0.02 
(-8.1)a** 

2.97±0.08 
(-22.7)a**b**c** 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 

 
Table (4): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
dopamine content (µg/g tissue) in cerebellum of adult male albino rats at the 16th, 17th, 18th and 19th days of 
treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

2.90±0.03 

1.05±0.01 
(-63.8)a** 

2.57±0.02 
(-11.4)a** 

1.27±0.01 
(-56.3)a**b*c** 

17th 
1.70±0.02 
(-41.4)a** 

2.54±0.02 
(-12.4)a** 

2.06±0.01 
(-29.0)a**b**c** 

18th 
0.60±0.02 
(-79.3)a** 

2.60±0.01 
(-10.3)a** 

1.09±0.01 
(-62.4)a**b**c** 

19th 
0.96±0.02 
(-66.9)a** 

2.58±0.01 
(-11.0)a** 

1.76±0.01 
(-39.3)a**b**c** 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

0.35±0.01 

0.16±0.01 
(-54.3)a** 

0.38±0.01 
(8.6)a 

0.28±0.003 
(-20.0)a**b**c** 

17th 
0.24±0.01 
(-31.4)a** 

0.40±0.01 
(14.3)a 

0.34±0.01 
(-2.9)b**c** 

18th 
0.08±0.003 
(-77.1)a** 

0.37±0.01 
(5.7)a 

0.25±0.10 
(-28.6)a**b**c** 

19th 
0.17±0.01 
(-51.4)a** 

0.37±0.02 
(5.7)a 

0.19±0.003 
(-45.7)a**bc** 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

0.19±0.01 

0.05±0.003 
(-73.7)a** 

0.25±0.01 
(31.6)a** 

0.07±0.003 
(-63.2)a**b**c** 

17th 
0.07±0.001 
(-63.2)a** 

0.24±0.01 
(26.3)a** 

0.097±0.003 
(-48.9)a**b**c** 

18th 
0.03±0.002 
(-84.2)a** 

0.27±0.01 
(42.1)a** 

0.06±0.001 
(-68.4)a**b**c** 

19th 
0.10±0.01 
(-47.4)a** 

0.24±0.01 
(26.3)a** 

0.15±0.005 
(-21.1)a**b**c** 
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Table (5): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
serotonin content (µg/g tissue) in thalamus-hypothalamus of adult male albino rats at the 16th, 17th, 18th and 19th days 
of treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

5.78±0.03 

1.63±0.02 
(-71.8)a** 

5.19±0.07 
(-10.2)a** 

2.39±0.02 
(-58.7)a**b**c** 

17th 
2.58±0.02 
(-55.4)a** 

5.28±0.02 
(-8.7)a** 

3.23±0.02 
(-44.1)a**b**c** 

18th 
1.22±0.02 
(-78.9)a** 

5.19±0.07 
(-10.2)a** 

1.73±0.06 
(-70.1)a**b*c** 

19th 
2.36±0.02 
(-59.2)a** 

5.14±0.09 
(-11.1)a** 

3.06±0.02 
(-47.1)a**b**c** 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 

 
Table (6): Effect of intraperitoneal injection of endotoxin (1mg/kg b.wt.) and/or propolis (150mg/kg b.wt.) on 
serotonin content (µg/g tissue) in cerebellum of adult male albino rats at the 16th, 17th, 18th and 19th days of 
treatment; the number of animals was 6 in each group. Data are expressed as mean ± SE. 

 

Experimental 
Days 

Experimental Groups (Mean ± SE) 

Control ET Prop Prop & ET 

16th 

3.04±0.01 

0.51±0.01 
(-83.2)a** 

2.81±0.03 
(-7.6)a 

0.62±0.02 
(-79.6)a**bc** 

17th 
0.95±0.02 
(-68.8)a** 

2.77±0.02 
(-8.9)a 

1.52±0.02 
(-50.0)a**b**c** 

18th 
0.49±0.01 
(-83.9)a** 

2.86±0.02 
(-5.9)a 

0.60±0.02 
(-80.3)a**b*c** 

19th 
1.26±0.01 
(-58.6)a** 

2.79±0.01 
(-8.2)a 

1.61±0.02 
(-47.0)a**b**c** 

a: Significant change at p < 0.05 with respect to control group. b: Significant change at p < 0.05 with respect to endotoxin group. 
c: Significant change at p < 0.05 with respect to propolis group. * - ** changes between p < 0.01 - p < 0.001. 
( ): % difference with respect to control value 
 
4. Discussion 

Results of the present study revealed sharp 
decreases in the levels of NE, DA and 5-HT in the 
thalamus-hypothalamus and cerebellum of ET-treated 
rats at all time intervals of the experiment, if 
compared to control group. These results are in 
agreement with Masana et al. (1990); Dunn (1992) 
and Koulchitsky et al. (2000). 

Masana et al. (1990) indicated elevated levels 
of NE at 4, 8 and 24 hour following LPS injection 
(20µg/rat) with an increased level of DA metabolite 
in the striatum, hypothalamus and medulla oblongata. 
Dunn (1992), found that i.p injection of LPS 
activated cerebral catecholamine and the 
hypothalamo-pituitary adrenocortical axis; increased 
mouse brain concentration of NE catabolite, 3-
methoxy,4- hydroxyphenyl ethylene glycol; increased 
the DA catabolite, 3,4-dihydroxy phenyl acetic acid; 
increased the 5-HT catabolite, 5-hydroxy-indole 
acetic acid and tryptophan in all brain regions 
examined. Moreover, Koulchitsky et al. (2000) 
reported significant changes in 5-HT, NE, histamine, 
kininis and gamma aminobutyric acid catabolism in 
different parts of CNS at the initial phase reaction of 
ET treatment.  

As an environmental inflammation-inducer LPS 
has been shown as a potent microglia activator and 
neurotoxin in vitro and in vivo studies (Arimoto & 
Bing, 2003). LPS elicits responses similar to that 
after interleukin-1, either used peripherally or 
centrally as it induces NE release in the brain most 
markedly in the hypothalamus, accompanied by small 
changes in brain DA (Dunn 2005). The author added 
that both bacterial and viral infections induce 
hypothalamic pituitary axis activation and also 
increased brain NE, 5-HT metabolism and brain 
tryptophan. LPS has been reported to stimulate the 
secretion of pro inflammatory mediators and 
cytokines (Erickson & Banks, 2011) indicating the 
induction of neuro-inflammation. Neuro-
inflammation is important in the pathogenesis and 
progression of Alzheimer disease as it causes 
memory impairments and disturbance in monoamine 
release (Lee et al., 2012). Moreover, microglia, the 
major resident immune cells in the brain, switch to an 
activated phenotype in response to pathogen invasion 
or tissue damage and thereby promote an 
inflammatory response including release of free 
radicals, cytokines and lipid metabolites (Glass et al., 
2010), which in turn trigger a neuro-degenerative 
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cascade via neuro-inflammation (Qiuntanilla et al., 
2004). 

Recently, Kaneko et al. (2012) examined the 
regulation of activated microglia through their cell 
death and survival pathways. The authors suggested 
that long-lived microglia resulting from exposure to 
the optimal dose of LPS may play critical role in the 
progression of neurodegeneration. Pocock and 
Kettenmann (2007) indicated that, catecholamine 
NE is a classical neurotransmitter with suggested 
immunomodulatory properties released by neurons 
into the synaptic cleft and may exert effects on glia 
cells. NE may also have an immune suppressive role 
as it attenuates LPS-induced microglial production of 
tumor necrosis factor (TNF-α) interleukin-6 and 
nitric oxide and reduces microglial-induced neuronal 
cell death (Madrigal et al., 2005).  

Lately, Dunn (2005), reported that many of the 
cytokines (most notably interleukin-1 and 
interleukin-6 act via the brain, resulting in the 
activation of the corticotropin releasing factor 
containing neurons in the hypothalamic 
paraventricular nucleus. The author suggested the 
ability of interleukin-1 and interleukin-6 to elevate 
circulating glucocorticoids as it is critical for the 
survival of the organism. It has become evident that 
there may exist a cross-talk between the autonomic 
nervous system and the immune system during 
inflammation (Sternberg, 2006). 

Systemic LPS treatment was found to mitigate 
methamphetamine-induced striatal DA and 3, 4-
dihydroxyphenyl acetic acid depletions in a dose-
dependent manner (Lin et al., 2007a). Moreover, 
Jovanovic et al. (1997) reported that loss of 
substantia nigra neurons resulted in reduced synthesis 
and release of DA from nerve terminals. It has been 
reported that, either using single midbrain slice 
culture or triple culture, LPS induces dopaminergic 
neuronal loss which was accompanied by increased 
microglia activation and nitric oxide production 
(Xing et al., 2010). Increasing evidence has 
suggested that oxidative stress (Elkon et al., 2004) 
and neuro-inflammation (Herrera et al., 2005) are 
involved in the process of dopaminergic neuronal 
loss. Inflammation and oxidative stress-mediated by 
microglia has been known to be a significant 
pathological feature of Parkinson disease (Jenner 
and Olnaw, 1998). Microglia activation has been 
suggested to play an important role in initiating 
and/or amplifying neuronal injury since not only the 
substantia nigra has an extreme high density of 
resting microglia but also reactive microglia are 
found in close proximity to the damaged nigral 
neurons in the brain of Parkinson disease patients (Le 
et al., 2001). 

A variety of deleterious pro-inflammatory 
factors and cytokines released from activated 
microglia trigger the dopaminergic 
neurodegeneration (Le et al., 2001) and in turn the 
dying neurons can release microglia-activating 
molecules (Zhang et al., 2011) forming a vicious 
degenerative cycle. Lin et al. (2007b) indicated that, 
the microglia cell mediated the neurotoxin 6-hydroxy 
dopamine (6-OHDA)-induced toxicity in human 
dopaminergic neuroblastoma cells. In addition, 
Mazzio et al. (2003) indicated that LPS injection 
leads to accumulation of DA metabolites which 
contribute to degeneration of dopaminergic neurons. 

Recently, Fan et al. (2011) found that although 
the neonatal LPS-induced neurobehavioral 
impairment was spontaneously recoverable, the LPS 
exposure induced persistent injury to the 
dopaminergic system and chronic inflammation may 
represent the existence of silent neurotoxicity. The 
authors further suggested that the compromised 
mitochondrial function might contribute partially, to 
silent neurotoxicity, which was first proposed by 
Reuhl (1991) as persistent morphological and/or 
biochemical injury which remains unapparent unless 
unmasked by experimental or natural processes. It is 
likely that rat exposure to LPS at different stages of 
dopaminergic development may contribute to the 
different pattern in dopaminergic system injury seen 
in Fan et al. (2011) as compared to that reported by 
Ling et al. (2006) who observed a progressive 
dopamine neuron loss following supra-nigral LPS 
infusion in prenatal rats. 

Gaykema and Goehler (2009) suggested that 
the sickness behavior that ensues as a result of ET 
injection and inflammation is characterized by 
diminished arousal and motivation and reduced 
appetite may emerge as a result of diminished 
activity of the hypothalamic orexin system which 
could be a prime candidate for the neurotoxicity 
driven by peripheral innate immune activation. 
Moreover, Almeida et al. (2006) supported that LPS-
induced cold-seeking response is mediated by 
neuronal bodies located in the dorso-medial 
hypothalamus and neural fibers passing through the 
paraventricular nucleus in the hypothalamus, which 
may explain ET-shock due to LPS exposure. 

On the other hand, the sharp decreases in 5-HT 
level in thalamus-hypothalamus and cerebellum after 
ET injection in the present study are in agreement 
with the results of Cho et al. (2000) who supported 
that LPS activates the TNF-  which exerts 
pronounced effects on 5-HT metabolism in most 
brain regions. Furthermore, LPS produced an 
increase in the extracellular concentrations of 5-HT 
and 5-hydroxyindoleacetic acid (5-HIAA) in the 
hippocampus, which was paralleled by a significant 
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decline in behavioral activity and a marked increase 
in extracellular corticosterone levels (Linthorst et 
al., 1995). 

Moreover, i.p injection of LPS increased mouse 
brain concentrations of the 5-HT catabolite, 5-HIAA 
at all the examined brain regions (Dunn, 1992). Also, 
the authors indicated that stressful treatments with ET 
have been shown previously to elevate brain 
concentrations of tryptophan, and concluded that 
activation of the sympathetic nervous system is 
responsible for the stress-related increase in brain 
tryptophan, probably by enabling increased brain 
tryptophan uptake. The increase in brain tryptophan 
appears to be necessary to sustain the increased 5-HT 
catabolism to 5-HIAA. Recently, Del Angel-Meza et 
al. (2011) showed that tryptophan which plays an 
important role in immune system, protein synthesis 
and melatonin production is a potent endogenous free 
radical scavenger antioxidant, has a protective effect 
in the oxidative damage in the model of endotoxic 
shock in the breeding nursling-induced by systemic 
administration of LPS (20mg/kg) acting as a 
scavenger of free radicals. The authors proposed that 
tryptophan is an innocuous protector agent in the 
endotoxic shock process. 

The present results indicated that Prop & ET-
treated rats showed a significant decrease in 
monoamines level as compared to control group, 
while showed a significant increase in NE, DA and 5-
HT content if compared to ET-treated rats. The 
present results are in agreement with the results 
documented by Noelker et al. (2005); Shimazawa et 
al. (2005); Ma et al. (2006); Cengiz et al. (2007) 
and Vauzour et al. (2007).  

Propolis is one of the few natural remedies that 
maintained its popularity over a long period of time. 
The composition of prop is highly variable depending 
on the local plant and is reported to contain 
approximately 50% resin and vegetable balsam, 30% 
wax, 10% essential and aromatic oils, 5% pollen and 
5% other substances (minerals) (Cohen et al., 2004). 
Furthermore, prop contains a mixture of biologically 
active chemicals including terpenes, cinnamic acid, 
caffeic acid and their esters, amino acids and 
flavonoids (Volpert & Elstner, 1993). Caffeic acid 
phenethyl ester (CAPE) was reported to have 
antitumor (Huang et al., 1996) anti-inflammatory 
(Michaluort et al., 1999) and antioxidant properties 
(Ahn et al., 2004). Pinocembrin is the most abundant 
flavonoids in prop, and has been proven to have 
antioxidant, antibacterial and anti-inflammatory 
property (Gao et al., 2008). 

The antioxidant function of prop may be an 
underlying mechanism by which prop protects 
against neuronal damage. Shimazawa et al. (2005) 
indicated that prop significantly inhibited 

neurotoxicity and protected mouse forebrain against 
oxidative stress (lipid peroxidation). The authors 
postulated that the scavenging free radicals and 
inhibition of oxidative stress may be partly 
responsible for prop neuroprotective function against 
in vitro cell death and in vivo focal cerebral ischemia. 
Also, the antioxidant function of prop may be an 
underlying mechanism by which prop protects 
against neuronal damage. Moreover, Noelker et al. 
(2005) reported that prop derivatives, in particular 
CAPE may have a neuroprotective effect on neuronal 
cells and may also be a promising drug candidate to 
be taken into the in vivo models of Parkinson disease.  

Ma et al. (2006) reported that pretreatment with 
CAPE prevented 6-OHDA induced neurotoxicity. 
The authors suggested that CAPE blocks 6-OHDA 
induced neuronal death possibly by increasing both 
antioxidation and neuroprotection effects. Moreover, 
Cengiz et al. (2007) observed that CAPE prevented 
vacuolization, an indication of brain edema, and 
showed that pretreatment with a single i.p injection of 
CAPE reduced the structural changes in the brain. 
Vauzour et al.(2007) indicated that CAPE contains a 
catechol moiety which inhibited tyrosinase-induced 
oxidation thus yielding cysteinyl polyphenol adducts, 
a mechanism by which polyphenols exert protection 
against neuronal injury relevant to neurodegenerative 
diseases. Furthermore, Wang et al. (2009) indicated 
that CAPE inhibited cytokine and chemokine-
production by monocyte-denderitic cells which might 
be related to the nuclear factor signaling pathway 
during allergic disorders. 

It could be concluded from this study that i.p 
injection of ET induced a dramatic change in 
monoaminergic system in the thalamus-
hypothalamus and cerebellum of white male albino 
rats. It has been proven that the treatment of prop has 
antibacterial and anti-inflammatory properties which 
could abolish the disturbance in nervous system 
induced by ET treatment.  
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