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POTENTIAL PROTECTIVE EFFECTS OF ANGIOTENSIN II TYPE 1 
RECEPTOR BLOCKADE IN ALZHEIMER RAT MODEL 

Atef M. Abood1,2 

 

ABSTRACT 

Background: Alzheimer disease (AD) and Alzheimer type 
dementia (ATD) represent major health problem in aged population. 
AD is characterized by memory impairment, exaggerated oxidative 
stress and decrease antioxidant capacity. Angiotensin II and 
angiotensin II type 1 and type 2 receptors (ATR1 and ATR2) are 
incriminated in the pathogenesis of AD. 

Aim of the work: This study was carried out to investigate the 
effect of angiotensin II type 1 receptor blockade on memory function 
in AlCl3-induced Alzheimer in rats. 

Materials and methods: Thirty animals in this study were divided 
into five equal groups. Group1: control rats. Group II: Alzheimer 
model, the rats were intraperitoneally injected with 40 mg / kilogram 
body AlCl3 for 4 weeks group III: ATR1 blocker-treated AD-group: 
animals were injected telmisartan in a dose of 1mg/kg. by oral gavage 
for 8 weeks and for the last 4 weeks were injected AlCl3. Group 4: 
Donepezil-treated AD-group: rats were given Donepezil 5 mg/kg 
orally for 8 weeks and for the last 4 weeks were injected AlCl3. Group 
5: ATR1 blocker-donepezil treated AD group. After the 8 weeks, 
animals were suspected to short term memory testing using the Novel 
Object Recognition test interpreting the discrimination index (DI), 
Recognition index (RI), frequency of exploration and locomotor 
activity. Malondialdehyde (MDA), Glutathione (GSH) and glutamate 
contents of cerebral cortex and hippocampus homogenates were 
biochemically assayed. 

Results: AlCl3-treated group showed impaired short-term 
memory indices and locomotor activity with increased MDA and 
decreased GSH as well as glutamate content in cerebral cortex and 
hippocampus. ATR1 blocker-treated group showed significant 
improvement in memory function, decreased MDA and increased GSH 
as well as decreased glutamate content. In ATR1 blocker plus 
donepezil -treated group the effects of both drugs were additive and 
parallel.   

Conclusion: ATR1 blockade improved memory function in ATD 
induced by AlCl3 injection in rats and exerts antioxidant and anti-
excitotoxic effects. 

Key words Alzheimer disease – Memory function – Angiotensin II 
type one receptors (ATR1) – Telmisartan. 

 

INTRODUCTION: 

AD is a very common cause of 
dementia. Alzheimer type dementia (ATD) 
represents more than 50 % of causes of 

dementia. Memory loss with insidious onset 
and progressive course represents the early 
manifestations of ATD(1). Multiple 
pathologic mechanisms are underlying AD. 
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Enhanced oxidative stress and accumulation 
of reactive oxygen species (ROS) molecules 
feature the AD(2). ROS molecules have been 
shown to enhance A beta amyloid (Aβ) 
generation, misfolding, and aggregation(3)., 
overwhelming lipid peroxidation(4), as well 
as decline in antioxidant mechanisms(5). The 
brain neurotransmitter systems are also 
disturbed in cases of memory impairment 
and ATD. Glutaminergic, serotonergic in 
addition to the well settled cholinergic 
transmitters are modulated(6).  

Angiotensin II, the main biologically 
active peptide of the Renin Angiotensin 
system (RAS) and its receptors have been 
identified in many brain regions including 
the cortex and hippocampus(7). Several 
studies have been conducted to evaluate the 
role of ang II and its receptors in brain 
cognitive functions. Although a positive 
effect of ang II on memory function was 
reported earlier(8), a negative effect of 
angiotensin II on memory reported later in a 
more detailed study by Tota et al.,(9).  A lot 
of work about the effect of RAS system on 
memory function have been extrapolated 
through studies on angiotensin II receptors. 
It was suggested that a direct ATR2 

receptor agonist, enhances cognitive 
function(10). Moreover, the ATR1, losartan 
exerted potent preventive and restorative 
effects on AD hallmarks, possibly by 
mitigating AT1-initiated oxidative stress and 
normalizing memory-related AT4 
 receptors(11).  

When the Ang II is infused into the 
hippocampus, it produced a dose dependent 
amnesic effect with inhibitory avoidance 
task in rats(12). Furthermore, administration 
of Ang II disrupted retrieval of aversive 
memory in the inhibitory avoidance task(13).  

The exaggerated activity of the brain 
RAS in neurodegenerative diseases(14) and 
AD(15&16), makes the RAS system and its 
receptors an important target in researches 
about AD. 

 

AIM OF THE WORK: 

The aim of this study is to investigate 
the effect of angiotensin II type 1 receptors 
blockade on the memory function in a rat 
model of Alzheimer induced by AlCl3 
injection.  

 

MATERIALS AND METHODS: 

Animals: 

This study was carried out on 30 male 
Wistar rats 5-6 months old (200-250 gm 
body weight). Animals were kept under 
standard conditions of boarding in cages of 5 
rats each. The rats were allowed free access 
to water and ad libitum feeding except 
before drug administration. The study was 
approved by ethical committee of KAU 
(199-311). It conforms to the NIH guidelines 
for the care of use of laboratory animals. 

Experimental protocol: 

Animals in this study were divided into 
5 groups 6 rats each. Group 1: control rats; 
Group II: Alzheimer model (AD), the rats in 
this group were injected by the 0.5% 
methylcellulose in the first 4 weeks and then 
injected AlCl3 (Sigma Aldrich UK) 
dissolved in saline and given as IP injection 
in a dose of 40 mg / Kg body weight for 
another 4 weeks(17-19). Group III: ATR1 
blocker-treated group: animals in this group 
were injected telmisartan (Boehringer 
Ingelheim) 1mg was dissolved in 0.5 % 
methylcellulose at a concentration of 
1mg/1ml, the drug was then given in a dose 
of 1mg/kg. by oral gavage for 8 weeks the 
first 4 weeks given the ATR1 blocker plus 
saline and the next 4 weeks were given 
ATR1 blocker plus AlCl3 in a similar 
manner to group II. 

The dose of 1 mg of this blocker were 
chosen on basis of optimal action as it is 
considered normotensive and so does not 
affect the cerebral blood flow(20). Group 4: 
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Donepezil-treated AD group, rats were given 
the cholinomimetic agent Donepezil 5 
mg/kg orally(9). for 8 weeks the first 4 weeks 
given the donepezil plus saline and the next 
4 weeks were given donepezil plus AlCl3 
Group 5: Alzheimer ATR1 blocker 
donepezil-treated AD group, the animals 
were injected by both ATR1 blocker and 

donepezil by the same dose and route of 
group 3 and 4 for 8 weeks. The first 4 weeks 
were injected by saline and the next 4 weeks 
were additionally injected by AlCl3. All 
groups are injected by the vehicle in the 
same dose and route of administration. The 
experimental protocol is shown in table1.  

Table 1: The experimental protocol of this study. 

Group First 4 weeks Next 4 weeks 
I (control) Vehicle vehicle 
II (Alzheimer model) Vehicle 40 mg/kg AlCl3 
III (ATR1 blocker- AD) ATR1 blocker (telmisartan) 1mg/kg ATR1 blocker (telmisartan) + 

AlCl3  
IV (Donepezil-treated AD)  Donepezil  Donepezil + AlCl3  
V (ATR1 + donepezil-treated AD) Donepezil + ATR1 blocker 

(telmisartan) 
Donepezil + ATR1 blocker (telmisartan) 
+ AlCl3  

Assessment of short term memoty by novel 
object recognition test (NOR): 

The NOR test is largely accepted as an 
indicative test for memory impairment(21). 
The test was performed in sound insulated 
room and the objects used for recognition 
should have criteria specified before to be 
attractable and easily cleaned as well as 
odorless. Two identical objects are placed in 
the arena and rats were allowed to explore 
both objects for 3 minutes 15 minutes later 
one of the familiar objects were replaced by 
a new one(22). Animals were given another 3 
minutes to explore and the results were 
recorded regarding the following:  

Frequency of exploration within the 3-
minute period for both the new and old 
objects. 

The time of exploration of the familiar 
(TF) and of the novel object (TN).  

The DI: discrimination index: was 
calculated as follows: DI = TN-TF/TN + TF. 
The positive values for DI indicate a longer 
time for the exploration of new objects while 
negative values indicate a longer time for 
exploring the familiar objects which reflects 
memory impairment. 

Distance moved by the animal during 
the 3-minute period(22-24).  

Another measure of the object 
recognition task is R (recognition) index 
which is the time spent to explore the novel 
object relative to the both objects 
exploration time and calculated as R = TN/ 
TNTF (24).  

All rats were submitted to two 
habituation sessions, with a 1-h interval, 
whereby they were allowed exploration of 
the apparatus 3 minutes for each session. 
The test sessions began 24 hours later.  

Ethovision XT8A a video tracking 
system was used to automatically record the 
results and calculate the different 
parameters. The vision XT8A, also, records 
the total distance moved in centimeters and 
the frequency and duration of the nose point 
sniffing the familiar and novel objects. 

Brain tissue preparation: 

After the behavioral test, the rats were 
gently decapitated following the guidelines 
and regulation of KAU ethical unit. After 
dissection, their whole brains were removed 
carefully and washed in saline and divided 
in a sagittal plane into two halves. The 
Hippocampus and prefrontal cortex were 
dissected and immediately deep-frozen in 
hexane and dried ice and maintained in 
−80◦C for tissue homogenate assays. 
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The glutamate, malondialdehyde 
(MDA), and glutathione (GSH) levels were 
estimated in their homogenates by 
quantification ELIZA kits (Abcam; 
Cambridge, UK) following the company’s 
recommended protocol(25).  

Statistical analysis: 
Data were expressed as mean ± SEM. 

The Student’s t-test for paired and unpaired 
data was performed to assess them as 
statistically significant intragroup and 
intergroup differences, respectively. All 
statistical data and statistical significance 
were analyzed using the Statistical Package 
for Social Sciences (SPSS Inc., Chicago, 
Illinois, USA), version 16. A P value less 
than 0.05 was considered statistically 
significant. 

 

RESULTS: 
Results of NOR test and motor activity 
(figures 1-3) and table 2: 

In the figure 1 and 2, the Alzheimer 
model group showed significant deteriorate-
ion of memory parameters of NOR test. DI 
was significantly lower in AlCl3 treated 
group (-0.11 ± 0.04); as compared to control 
group 0.31 ± 0.11 P˂0.001). Similarly, The 
R index was also significantly reduced in 
AlCl3 treated group (0.44 ± 0.02) compared 
to non-treated control (0.66 ± 0.06 P˂0.01).  

ATR1-treated group showed significant 
increase in the DI (0.18 ± 0.06) and RI (0.59 
± 0.03) as compared to Alzheimer non-
treated group (-0.11 ± 0.04 and 0.44 ± 0.02 
respectively P˂0.05). Similar elevation in DI 
and RI were found in Donepezil treated 
group (0.20 ± 0.09 and 0.60 ± 0.05 
respectively P˂˂0.01). DI and RI were also 
significantly elevated in animals treated with 
both ATR1 blocker and donepezil (0.25 ± 
0.09 and 0.63 0.05 respectively P˂0.0001). 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) NOR test results. The means and standard deviations (SD) of the difficulty index of the 
studied groups. #significant from the control group for unpaired data P<0.05. *significant from AD 
group for unpaired data. 
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Figure (2) NOR test results: The means and standard deviations (SD) of the Recognition Index (RI) of 
the studied groups. #significant from the control group for unpaired data P<0.05. *significant from AD 
group for unpaired data. 

In table 2, the control group, the 
frequency of exploration (F) of the new 
object was significantly higher in control 
group (10.21.47 as compare to familiar 
object (5.17 ± 1.17, P˂0.01. This statistical 
pattern was lost in AlCl3 treated group 9 ± 
1.41 vs 8.17 ± 1.17 for new and old 
objectives respectively. Although the 
frequency of exploration in Alzheimer group 
treated with ATR1 blocker was higher for 

new object compared to old one the 
elevation was not statistically significant 
8.17 ± 1.47 vs 7.33 ± 1.03 respectively. 
Statistical results as regard frequency of 
exploration were significantly higher for 
new objects vs old one in Donepezil treated 
Alzheimer model 9.33 ± 1.21 of new object 
vs 5.5 ± 1.05 as well as in ATR1 blocker and 
donepezil treated animals 9.83 ± 0.75 vs 
5.83 ± 1.17 P˂0.0001.  

Table 2: The means and standard deviations (SD) of Frequency of exploration (F) of novel 
and familiar objects in the studied groups. *significance difference of frequency of 
exploration of novel and familiar objects. P˂0.05.  

Group F for novel object F for familiar object 
Control 5.17 + 1.17 10.2 + 1.47* 
AD  10.2+ 1.43 8.17 + 1.17 
ATR1-treated AD 8.17 + 1.47 7.33 +1.03 
Donepezil-treated AD 9.33 +1.21 5.5 + 1.05* 
ATR1 and Donepezil-treated AD 9.83 + 0.76 5.83+ 1.17* 

 

As regard the total distance moved by the 
animals in the 5- minute duration test, Figure 
3 showed that the total distance was 
significantly reduced in the AlCl3 treated 
group compared with control group 578 ± 
847. vs 860 ± 86 P˂0.0001. On 
administration of ATR1 blocker no 
significant changes in the distance moved 

compared to AD group. However, donepezil 
group (Mean ± SD:796 v+ 85) or 
ATR1+donepezil group (Mean ± SD: 833 ± 
70) shows significant increase in the 
distance moved as compared to AD group 
(Mean ± SD:578 ± 84) P˂0.001 for both 
groups. 

 



Atef M. Abood 

276 

 
Figure (3) NOR test results. The means and standard deviations (SD) of the distance moved by the 
animals during the sessions of the studied groups. #significant from the control group for unpaired data 
P<0.05. *significant from AD group for unpaired data 

Biochemical results: 

The glutamate content in brain tissue 
homogenates (figure 4): 

The glutamate content of the prefrontal 
cortex and hippocampus were significantly 
higher in ACl3-treated rats (12.5 ± 2.43 and 
10.5 ± 1.64) as compared to control group 
(8.83±1.47 and 7.67 ± 1.3) P ˂0.5 and P˂0.1 
respectively. 

In AlCl3 treated animals, administration 
of ARB was associated with significant 
reduction of glutamate content in the 
prefrontal cortex (9.83 ± 1.17) P˂0.05 but 
not in the hippocampus (9.17 ± 1.94). 

On the other hand, Donepezil 
administration to AlCl3 injected animals did 
not show significant change in glutamate 
content of either prefrontal cortex (9 + 1.41) 
or hippocampus (8.83 ± 1.47). 

The effect of administration of both 
donepezil and ARB simultaneously to 
AlCl3-treated animals was manifested in the 
form of significant decline of glutamate 
content in both prefrontal cortex (7.17 ± 
1.41 and the hippocampus 8 ± 1.29 (P 
˂0.001 and P˂0.05) respectively. 

 
Figure 4: The means and standard deviations of the glutamate content of both the cerebral cortex (CC) 
and the hippocampus (Hippo) tissue homogenates expressed as means and standard deviations (SD.). 
#significant from the control group for unpaired data P<0.05. *significant from AD group for unpaired 
data 
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MDA content in brain tissue homogenates 
figure 5:  

The MDA content of the prefrontal 
cortex and hippocampus homogenates were 
significantly higher in AlCl3-treated rats 
(30.3 ± 3.33 and 232 ± 4.38) as compared to 

control group (10.83 1.47 and 8.5± 1.87) P 
˂000.1. In AlCl3 treated animals, 
administration of ARB was associated with 
significant reduction of MDA conternt in the 
prefrontal cortex (20.5± 3.02) P˂0.001, but 
not in the hippocampus (23.2 ± 5.98). 

 
Figure 5: The MDA content of both the cerebral cortex (CC) and the hippocampus (Hippo) tissue 
homogenates expressed as mean ± SD. #significant from the control group for unpaired data P<0.05. 
*significant from AD group for unpaired data 

Similarly, Donepezil administration to 
AlCl3 injected animals showed significant 
decrease in MDA content of the prefrontal 
cortex (17.7 ± 3.27) P˂0.001, but not in the 
hippocampus (18.8 ± 7.08). The effect of 
administration of both donepezil and ARB 
simultaneously to AlCl3-treated animals was 
manifested in the form of significant decline 
of glutamate content in both prefrontal 
cortex (12.5 ± 2.65) and the hippocampus 
16.5 ± 4.97, P ˂0.001 and p˂0.05 
respectively. 

GSH content in brain tissue homogenates 
(figure 6): 

The GSH content of the prefrontal 
cortex and hippocampus homogenates were 
significantly lower in AlCl3-treated rats 
(15.3 ± 3.14 and 17 ± 2.61) as compared to 

control group (25.8± 5.42 and 21.5± 3.21) P 
˂000.1. In AlCl3-treated animals, 
administration of ATR1 blocker was 
associated with significant elevation of GSH 
content in the prefrontal cortex (21.7 ± 3.93) 
P˂0.05  and the hippocampus (20.8 ± 3.06) 
P˂05. 

On the contrary, Donepezil adminis-
tration to AlCl3 injected animals showed no 
significant changes in the GSH content of 
the prefrontal cortex (20.8 ± 5.43) and the 
hippocampus (19.3± 2.07). The effect of 
administration of both donepezil and ARB 
together to AlCl3-treated animals was 
associated with significant increase of GSH 
content in both prefrontal cortex (28 ± 5.56) 
and the hippocampus (22 ± 3.40) P ˂0.05 for 
both values. 
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Figure 6: The GSH content of both the cerebral cortex (CC) and the hippocampus (Hippo) tissue 
homogenates expressed as means + SD. #significant from the control group for unpaired data P<0.05. 
*significant from AD group for unpaired data 

 

DISCUSSION: 

The AlCl3-injected rats showed the 
features of ATD. Impairment of short-term 
memory is evidenced by the results of Novel 
Object Recognition (NOR) test. The data of 
this group of animals clearly showed 
significant lowering of DI and RI, higher 
frequency of exploration for old objects, as 
well as impairment of locomotor activity. 
This pattern of memory impairment in our 
study is previously described in Alzheimer 
diseases(26&27).  

Our data represented other pathological 
features of AD in AlCl3-treated rats. 
Enhanced oxidative stress and high level of 
lipid peroxidation products with concomitant 
drop of antioxidant GSH in brain regions 
presented in this work conform to the results 
of other investigators(2,5&28). Furthermore, 
we demonstrated exaggerated glutamate 
content in both cerebral cortex and 
hippocampus of rats treated with AlCl3. The 
result confirms the suggestions that 
glutamate excitotoxicity is an early feature 
of AD (29&30).  

The use of ATR1 blocker (telmisartan) 
four weeks before and during the next four 
weeks of AlCl3 administration revealed a 

potential improvement of the induced-ATD. 
AD group expressed minimal memory 
impairment through ORT, less accumulation 
of lipid peroxidation products, higher GSH 
and lower glutamate contents of cerebral 
cortex homogenates. Our results show that 
ATR1 blockade parallel and potentiate the 
role of the common cholinomimetic agent 
donepezil, commonly used in treatment of 
AD. 

Improvement of memory function by 
AT1R blockers was reported by many 
investigators(9,12). Furthermore, Angiotensin 
II is reported to inhibit acquisition, 
consolidation and recall of memory and this 
inhibition is blocked by AT1R blocker(9&12).  

Our results are contradicted however, to 
the results obtained by Braszko(8), who 
showed memory improvement by 
intracerebroventricular (ICV) injection of 
angiotensin II and this improvement is 
abolished by ATR1 blocker losartan. This 
contradiction could be explained by the 
methodological difference like dose of 
angiotensin injected, dose and formula of 
ATR1 blockers used and the test used to 
examine the memory.   
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The memory improvement by ATR1 
blocker in our experiment due to blocking 
the overactivity of RAS components in AD, 
a finding that is supported by clinical and 
preclinical studies(15&16). Exaggerated levels 
of ACE1, angiotensin II and ATR1. in neuro 
degenerative diseases is recently 
reported(14&32). RAS overactivity is also a 
feature of LPS-induced memory impairment 
in spontaneously hypertensive rats. There 
are increased levels of angiotensin II, ACE, 
and ATR1 levels(26). Moreover. AT1R 
overexpression is a common feature of many 
brain disorders and a major mechanism of 
vascular dysfunction(33). There are a strong 
association between angiotensin II levels 
and Aβ amyloid and tau protein contents in 
the brain (14,32). The ICV injection of 
angiotensin II has a negative impact on 
memory function (9). The prophylactic effect 
of ATR1 blocker is a natural consequence 
due to blocking the deleterious effects of 
exaggerated angiotensin II. The ATR1 
blockade protects against cellular damage 
and mitochondrial energy flow(34).  

It is worth to say that ATR2 have an 
opposite role to ATR1 where it protects the 
brain against oxidative and inflammatory 
states that characterize AD(26). Thus, ATR1 
blocker produces its positive effect 
indirectly through increased activity of 
ATR2. ATR2 activity directly improves 
spatial memory in AD mouse model. The 
ATR2 agonist potentiated memory function 
and accentuated the excitatory post synaptic 
potential and neuronal growth in the 
hippocampus(10). Eventually, the 
prophylactic effect of ATR1 blocker could 
be seen in the view of counteraction between 
the harmful ATR1 and the beneficial ATR2 
in the brain. Blocking the ATR1 shifts the 
balance towards ATR2 which represents the 
protective axis of the RAS system in the 
brain(26).  

Some authors attribute the beneficial 
effects of ATR1 blocker at least partly to the 
blood pressure lowering effect and the 

increased cerebral blood flow (35). However, 
the dose and type of ATR1 blocker used in 
our study is not hypotensive(26).  

Our results revealed exaggerated 
oxidative status. Oxidative stress and 
impaired energy metabolism have long been 
associated with pathophysiology of memory 
impairment(36). It is considered as one of the 
main pathologic mechanisms of AD (37). 
Mitochondrial dysfunction, Abeta amyloid 
accumulation and inflammation act as 
different sources of free radical generation in 
AlCl3-induced brain toxicity(37).  

Our results revealed improved oxidative 
features of rats treated by ATR1 blocker. The 
significant reduction of lipid peroxidation 
products and the elevation of the antioxidant 
GSH may explain the memory protection.  
Several studies showed that Ang II induces 
free radicle generation an effect that is 
mediated by ATR1

(9). The ATR1 blockers 
oppose this effect(38,39). The antioxidant 
effect of ATR1 blockade could be attributed 
to the well-known antioxidant effect of 
ATR2

(40).  

Exaggerated glutamate content is 
considered an early feature of ATD(29). 
Moreover, AD is associated with disturbed 
glutamate uptake and hence glutamate 
excitotoxicity(41). Furthermore, overactive-
tion of NMDA and AMPA receptors impair 
memory and learning mechanisms (24). and 
act as basis for many neurodegenerative 
diseases(42).  

Finally, the role of ATR1 blockade in 
ameliorating the excitotoxic effect of 
excessive glutamate is evident in our study 
by the decrease glutamate content in brain 
tissue homogenates in both cerebral cortex 
and hippocampus. This ability of ATR1 to 
block glutamate excitotoxicity seems to be a 
new finding in our study. 

In conclusion, our study presented an 
ATD induced by AlCl3 injections. ATR1 
blockade ameliorated memory function 
through impairment of oxidative status and 
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increasing antioxidant mechanisms in 
addition to exerting anti-excitotoxic effect. 
This evidence of beneficial effect of ATR1 
blockade would suggest a therapeutic 
potential in ATD patients.  
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 لمضادات مستقبلات النجيوتنسين من النوع الثانى فى مرض الالزھايمر فى الفئرانالدور الفعال 

  عاطف عبود. د

اي ايمر مريعتبر الاالزھ ه الالزھ ر المشاكل الصحية من  عت نيناكب وع من . وخصوصا فى المس ذا الن ايميز ھ م م واھ
ذى  دريجياالامراض ضعف الذاكره والل اقم ت اتى متسللا ويتف م . ي ايمر ومن اھ ه المصاجبه للالزھ االاضطرابات البيولوجي

م  ٢ان ھرمون الانجيوتنسين وقد وجد . ونقص الانظمة المضاده لھا داخل الجسمتذايد معدل الاكسده  ا دور مھ ومستقبلاته لھ
ايمرفى  ذاكره وفى تطور مرض الالزھ از ال ذا البحث ھو التحقق من دور . الية عمل جھ ان الھدف من ھ ذلك ف ونتيجه ل

  .من النوع الثانى فى اعراض والية حدوث مرض الالزھايمرمستقبلات ھرمون الانجيوتنسين 

ون ف تخدام ثلاث م اس ين ت ا ب راوح وزنھ و يت وع الالبين ن ن ذكور م ن ال ى  ٢٥٠و  ٢٠٠ارا م مت ال د قس رام وق  ٥ج
ابيع مجموعان مجموعه ضابطه ومجموع والمجموعات ة تم حقنھا بالالومنيوم كلورايد داخل الغشاء البريتونى لمده اربع اس

ثناء حقنھا اربع اسابيع اقيل و اربع اسابيع  شملت مجموعه تم حقنھا بمضاد مستفبلات الانجيوتنسين الاولى الثلاث الاخرى 
هالمجموعه الرابعه تم حقنھا بعقار الدونبيزيل . بالالومنيوم كلورايد نفس الطريق ارين   ب ا  بالعق م حقنھ والمجموعه الخامسه ت

  .بنفس الطريقه السابقةمضادات الانجيوتنسين من النوع الاول والدونبيزيل معا 

ن  ائج ان حق د اظھرت النت د ب وق وم كلوراي اده الالومني ران بم دة  ٤٠الفئ ران لم ن وزن الفئ وجرام م ل كيل م لك  ٣مج
ده  ام الجدي ى الاجس ار التعرف عل ا باختب اسابيع احدث صورة مماثلة لمرض الاالزھايمر بتاخر فى الذاكره اللتى تم اختبارھ

ران  ار كمعاللفئ رات الاختب ى مؤش ائيه ف ه احص اده ذات دلال ى زي افه ال رف بالاض ل التع عوبه ومعام ل الص ة م وتكراري
ده ام الجدي ده ونقص . استكشاف الاجس دل الاكس ى مع اده ف ود زي د بوج الالومنيوم كلوراي ه ب ران المحقون زت الفئ ايضا تمي

  مضاداتھا وتراكم الناقل العصبي الجلوتاميت فى القشرة المخيه للفئران المحقونه

ايمر وعندما تم الحقن بمضادات الانجيوتنسين النو ذاكره ونقص ع الاول تحسنت معظم علامات الالزھ ل تحسن ال مث
وع  ده فى تحس ٢الاكسده وتناقص الجلوتامييت ونستنتج من ذلك ان مضادات مستقبلات الانجيوتنسين من الن ذاكره مفي ين ال

  فى معدل تراكم الناقل العصبي الجلوتاميت وتخفيف الاكسده ونقص 

  

 

 

 

 

 

 

 

 

 


