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Research Title:
Evaluation of Forebrain Ischemia-Induced Memory Impairment in
Normal and Carnitine Depleted Rat Model

Research Problem:
Damage to brain tissue resulting from forebrain ischemia is a major cause of adult
disability and memory impairment. It can lead to cognition problems, seizures, and death
[1,2]. Transient global cerebral ischemia (forebrain ischemia), occurring during
cardiorespiratory arrest in patients or in experimental animals, induces selective and
delayed neuronal cell death. Pyramidal neurons in the CA1 region of the hippocampus
are particularly vulnerable and die after global ischemia [2-5]. Hippocampal CA1 sector
injury is observed 3 to 7 days after untreated forebrain ischemia in the rat, gerbil, and
human[2,6]. Although several mechanisms have been suggested to account for forebrain
ischemia-induced

memory impairment, the precise mechanisms underlining this

pathogenesis are not yet completely understood. Recent study in our laboratory have
reported that carnitine esters have considerable protective effect against forebrain
ischemia-induced oxidative stree damage and energy starvation in rat hippocampus
tissues [7].
Research Significance:
L-carnitine is a natural compound that is derived from two sources; endogenous synthesis
mainly in kidney, brain and liver and exogenous dietary sources from red meat and dairy
products [8-10]. Recent study in our laboratory have reported that carnitine esters have
considerable protective effect against forebrain ischemia-induced oxidative stress and
energy starvation in rat hippocampus tissues [7].However, the effects of forebrain
ischemia-induced memory impairment under condition of carnitine depletion and the role
of carnitine in Gentamicin-induced organs toxicity are not studied to date.
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Research Objectives:

The aim of this proposal is to investigate whether carnitine deficiency and/or endogenous
carnitine depletion is an additional risk factor and should be viewed as a mechanism in
Forebrain ischaemia-induced hippocampal damag, and if so, what are the consequences of
this condition on memory status ?. To determine whether carnitine supplementation, using
PLC, would offer a significant protection against Forebrain ischaemia-induced memory
impairment and to gain insights into the possibility of mechanism-based protection by PLC
against neuronal damage induced by forebrain ischemia.
Research Methodology:
In this proposal, carnitine deficiency will be produced by combined administration of Dcarnitine (the inactive isomer) and Mildronate (γ-butyrobetaine hydroxylase inhibitor)
[11]. Depletion of l-carnitine by D-carnitine occurs via an exchange of the

D-and L-

isomers across the cell membrane where the intracellular L-carnitine was shown to
exchange with the extracellular D-carnitine, whereas, Mildronate blocks the synthesis of
L-carnitine in liver and kidney. To achieve the ultimate goal of this proposal, a total of
105 male wistar albino rats will be used and divided at random into 7 groups of 15
animals each. The first three groups will injected with normal saline (0.5 ml/200 g/day,
I.P.), D-carnitine (300 mg/kg/day, I.P.) and PLC (300 mg/kg/day, I.P.), respectively, for
7 successive days. The 4th, 5th and 6th groups will injected with the same doses of normal
saline, D-carnitine and PLC, respectively, immediately after induction of 10 min
forebrain ischemia and continued for 7 successive days. Rats in the

7th

group will

subjected to sham-operated ischemia and injected with normal saline for 7 successive
days. At the end of the treatment protocol, following parameters will be measured.
1. Plasma carnitine level using HPLC.
2. Total carnitine level in rat hippocampal tissues using HPLC.
3. High energy nucleotide in rat hippocampal tissues using HPLC.
4. Learning and memory performance using Radial Arm Water Maze (RAWM).
5. Activity of p-CaMKII and Calcineurin in rat hippocampal tissues.
6. Markers of oxidative damage and lipid peroxidation including malondialdehyde,
glutathione and nitric oxide contents in hippocampal tissues.
7. Histopathological changes in hippocampal tissues.
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 -1ﺩ .ﳏﻤﺪ ﳏﻤﺪ ﺳﻴﺪ ﺍﲪﺪ
 -2ﺍ .ﺩ .ﻋﺜﻤﺎﻥ ﺑﻦ ﻋﺒﺪﺍﷲ ﺍﻟﺸﺒﺎﻧﺔ
 -3ﺩ.ﻋﺒﺪ ﺍﻟﻌﺰﻳﺰ ﳏﻤﺪ ﺍﻟﻌﻴﺴﻰ

Please, type either in English or Arabic

ﺍﻟﺮﺗﺒﺔ ﺍﻟﻌﻠﻤﻴﺔ

ﺍﻟﻜﻠﻴﺔ/ﺍﻟﻘﺴﻢ

ﺍﻟﺘﻮﻗﻴﻊ

Academic Title

College/Department

Signature

ﺍﺳﺘﺎﺫ ﻣﺴﺎﻋﺪ

ﻋﻠﻢ ﺍﻻﺩﻭﻳﺔ

ﺍﺳﺘﺎﺫ

ﻋﻠﻢ ﺍﻻﺩﻭﻳﺔ

ﺃﺳﺘﺎﺫ ﻣﺴﺎﻋﺪ

ﻋﻠﻢ ﺍﻻﺩﻭﻳﺔ

* ﺍﻻﺳﻢ ﺍﻷﻭﻝ :ﺍﻟﺒﺎﺣﺚ ﺍﻟﺮﺋﻴﺲ.
ﺍﻻﺳﻢ ﺍﻟﺜﺎﱐ :ﺍﻟﺒﺎﺣﺚ ﺍﳌﺸﺎﺭﻙ ﺍﻟﺬﻱ ﻳﺮﺷﺤﻪ ﺍﻟﺒﺎﺣﺚ ﺍﻟﺮﺋﻴﺲ ﻟﻴﺘﻮﱃ ﺍﻟﻘﻴﺎﻡ ﺑﺎﻟﺒﺤﺚ ﰲ ﺣﺎﻝ ﺗﻐﻴﺐ ﺍﻟﺒﺎﺣﺚ ﺍﻟﺮﺋﻴﺲ ﺃﻭ ﲣﻠﻴﻪ ﻋﻦ ﺍﻟﺒﺤﺚ.
* First name indicates the Principal Investigator (PI).
Second name is the co-investigator designated by the PI to assume all responsibilities,

in case of the absence of the PI.
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ﻣﺸﻜﻠﺔ ﺍﻟﺒﺤﺚ ﻭ ﺃﳘﻴﺘﻪ
Research Problem and Significance
Research Problem:
Damage to brain tissue resulting from forebrain ischemia is a major cause of adult
disability and memory impairment. It can lead to cognition problems, seizures, and
death [1,2]. Transient global cerebral ischemia (forebrain ischemia), occurring
during cardiorespiratory arrest in patients or in experimental animals, induces
selective and delayed neuronal cell death. Pyramidal neurons in the CA1 region of
the hippocampus are particularly vulnerable and die after global ischemia [2-5].
Hippocampal CA1 sector injury is observed 3 to 7 days after untreated forebrain
ischemia in the rat, gerbil, and human[2,6]. Although several mechanisms have been
suggested to account for forebrain ischemia-induced memory impairment, the
precise mechanisms underlining this pathogenesis are not yet completely
understood. Recent study in our laboratory have reported that carnitine esters have
considerable protective effect against forebrain ischemia-induced oxidative stree
damage and energy starvation in rat hippocampus tissues [7].

Research Significance:
L-carnitine is a natural compound that is derived from two sources; endogenous
synthesis in kidney liver and brain and exogenous dietary sources from red meat and
dairy products [8-10]. Recent study in our laboratory have reported that carnitine
esters have considerable protective effect against forebrain ischemia-induced
oxidative stress and energy starvation in rat hippocampus tissues [7]. However, the
effects of forebrain ischemia-induced memory impairment under condition of
carnitine depletion and the role of carnitine in forebrain ischemia-induced memory
impairment are not studied to date.
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ﺃﻫﺪﺍﻑ ﺍﻟﺒﺤﺚ
Research Objectives
The aim of this proposal is to investigate whether carnitine deficiency and/or
endogenous carnitine depletion is an additional risk factor and should be viewed as a
mechanism in Forebrain ischaemia-induced hippocampal damage, and if so, what
are the consequences of this condition on memory status ?. To determine whether
carnitine supplementation, using PLC, would offer a significant protection against
Forebrain ischaemia-induced memory impairment and to gain insights into the
possibility of mechanism-based protection by PLC against neuronal damage induced
by forebrain ischemia.
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ﺃﺩﺑﻴﺎﺕ ﺍﻟﺒﺤﺚ
Literature Review
Damage to brain tissue resulting from forebrain ischemia is a major cause of adult
disability and memory impairment. It can lead to cognition problems, seizures, and
death [1,2]. Transient global cerebral ischemia (forebrain ischemia), occurring
during cardiorespiratory arrest in patients or in experimental animals, induces
selective and delayed neuronal cell death. Pyramidal neurons in the CA1 region of
the hippocampus are particularly vulnerable and die after global ischemia [2-5].
Hippocampal CA1 sector injury is observed 3 to 7 days after untreated forebrain
ischemia in the rat, gerbil, and human[2,6]. Although several mechanisms have been
suggested to account for forebrain ischemia-induced memory impairment, the
precise mechanisms underlining this pathogenesis are not yet completely
understood. Recent study in our laboratory have reported that carnitine esters have
considerable protective effect against forebrain ischemia-induced oxidative stress
damage and energy starvation in rat hippocampus tissues [7]. L-carnitine is a
natural compound that is derived from two sources; endogenous synthesis in kidney
liver and brain and exogenous dietary sources from red meat and dairy products
[8-10]. Recent study in our laboratory have reported that carnitine esters have
considerable protective effect against forebrain ischemia-induced oxidative stress
and energy starvation in rat hippocampus tissues [7]. However, the effects of
forebrain ischemia-induced memory impairment under condition of carnitine
depletion and the role of carnitine in forebrain ischemia-induced memory
impairment are not studied to date.
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ﻣﻨﻬﺠﻴﺔ ﺍﻟﺒﺤﺚ
Research Methodology
In this proposal, carnitine deficiency will be produced by combined administration
of D-carnitine (the inactive isomer) and Mildronate (γγ-butyrobetaine hydroxylase
inhibitor) [11]. Depletion of l-carnitine by D-carnitine occurs via an exchange of
the D-and L-isomers across the cell membrane where the intracellular L-carnitine
was shown to exchange with the extracellular D-carnitine, whereas, Mildronate
blocks the synthesis of L-carnitine in liver and kidney. To achieve the ultimate goal
of this proposal, a total of 105 male wistar albino rats will be used and divided at
random into 7 groups of 15 animals each. The first three groups will injected with
normal saline (0.5 ml/200 g/day, I.P.), D-carnitine (300 mg/kg/day, I.P.) and PLC
(300 mg/kg/day, I.P.), respectively, for 7 successive days. The 4th, 5th and 6th groups
will injected with the same doses of normal saline, D-carnitine and PLC,
respectively, immediately after induction of 10 min forebrain ischemia and
continued for 7 successive days. Rats in the

7th

group will subjected to sham-

operated ischemia and injected with normal saline for 7 successive days. At the end
of the treatment protocol, animals will be anesthetized with ether, and blood
samples will be obtained by heart puncture. Serum and brains will be separated for
measurement of the following parameters.
1. Plasma carnitine level using HPLC.
2. Total carnitine level in rat hippocampal tissues using HPLC.
3. High energy nucleotide in rat hippocampal tissues using HPLC.
4. Learning and memory performance using Radial Arm Water Maze (RAWM).
5. Activity of p-CaMKII and Calcineurin in rat hippocampal tissues.
6. Markers of oxidative damage and lipid peroxidation including
malondialdehyde (MDA), reduced glutathione (GSH) and nitric oxide (NO)
contents in hippocampal tissues.
7. Histopathological changes in hippocampal tissues.
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( e) Other professionals
)Total (2
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)ﺃ( ﺍﻷﺟﻬﺰﺓ ﻭﺍﻟﱪﳎﻴﺎﺕ

(a) Equipments & software
( 3 ) Equipments, materials and supplies

14000

1- Omni Homogenizer
2- Laptop Computer

8000

1- HPLC Columns and accessories
2- SAX-Isolute Cartridge
Total (3)

ﺧﺪﻣﺎﺕ ﺍﳊﺎﺳﺐ ﺍﻵﱄ

(5 )

Other services

ﺧﺪﻣﺎﺕ ﺃﺧﺮﻯ

(6 )

Grand Total

ﻤﻮﻉ ﺍﻟﻜﻠﻲﺍ

(6)

(5)

Computer services

12

(3)ﳎﻤﻮﻉ ﺍﻟﺒﻨﺪ

ﺍﻟﺮﺣﻼﺕ ﺍﻟﺪﺍﺧﻠﻴﺔ

Domestic travel

50000

)ﺝ( ﺍﻟﺘﺠﻬﻴﺰﺍﺕ

(4 )

(4)

30000

)ﺏ( ﺍﳌﻮﺍﺩ

( ﻣﺴﺘﻠﺰﻣﺎ ﺕ3)

8000

(b) Materials
Kits
1-Aminoanthracen
EDC
D-carnitine
Propionyl-l-carnitine
(c) Supplies

ﺍﳋﻄﺔ ﺍﻟﺰﻣﻨﻴﺔ ﻟﻠﺒﺤﺚ
RESEARCH TIME SCHEDULE

Items

ﺍﻟﺒﻨﺪ

starting Date :

/

/ 142

First Year

ﺍﻟﺘﻮﺍﱄ ﺍﳌﺨﻄﻂ ﻟﻸﻋﻤﺎﻝ ﺍﻟﺮﺋﻴﺴﺔ

ﺍﻟﺴﻨﺔ ﺍﻷﻭﱃ

ﺍﻟﺴﻨﺔ ﺍﻟﺜﺎﻧﻴﺔ

Second Year

Planned sequence of major tasks
1

Purchasing materials and supplies

Induction of Disease Model
Experimental Work
Analysis of Data
Manuscript Presentation
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 ﻫـ142 / / :ﺗﺎﺭﻳﺦ ﺑﺪﺍﻳﺔ ﺍﻟﺒﺤﺚ

H.

2

3

4

5

6

7

8

9

10

11

12

1

2

3

4

5

6

7

8

9

10

11

12

X X X
X X X
X X X X X X
X X X X X X
X X X X X X

ﺇﺗـﻔـﺎﻗﻴـﺔ ﻣـﻠـﺰﻣـﺔ
Obligatory Agreement
The Principal Investigator (PI) should
strictly adhere to and fulfill the following
mandatory requirements concerning this
research project:
1.The proposed research project has not been
previously (or will not be) submitted, either
fully or partially, to any other institution.
2.The stated research project objectives will
be achieved within the duration of research
work.
3.The allocated budget and the stipulated
period of the research project are planned
accurately, taking all factors into
consideration.
4.Progress report forms (one at the end of
each semester) as well as questionnaires on
the research assistant's activities (if any) will
be submitted in due time.
5.Scientific lectures, highlighting the results
and conclusions derived, will have to be
delivered. This will be arranged with the
Research Center during the course of the
research at suitable venue.
6.The Research Center will be provided a
copy of the research papers, related to the
research project, published in scientific
journals, conferences, etc.
7.A final comprehensive research report will
be submitted by the end of the research
project. This report will describe the
objectives of the research, literature review
and the relevant theoretical background. It
will also show in detail the methodologies,
techniques and experimental set-up used in
conducting the research, as well as the
results obtained and analysis carried out. It
should include conclusions and
recommendations, which might be useful for
practical applications.

Signature (PI): :
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:ﻳﺘﻘﻴﺪ ﺍﻟﺒﺎﺣﺚ ﺍﻟﺮﺋﻴﺲ ﲟﺘﻄﻠﺒﺎﺕ ﺍﻟﺒﺤﺚ ﺍﻟﺘﺎﻟﻴﺔ ﻭ ﻳﺴﺘﻮﻓﻴﻬﺎ ﺑﺪﻗﺔ

 ﱂ ﻳﻘﺪﻡ ﻭ ﻟﻦ ﻳﺘﻢ ﺗﻘﺪﱘ ﻣﻘﺘﺮﺡ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ﻛﻠﻴﹰﺎ ﺃﻭ ﺟﺰﺋﻴﹰﺎ ﺇﱃ.
.ﻱ ﺟﻬﺔ ﲝﺜﻴﺔ ﺃﺧﺮﻯ
ﺃ
.ﺎﺀ ﺃﻫﺪﺍﻑ ﻣﺸﺮﻭﻉ ﺍﻟﺒﺤﺚ ﺧﻼﻝ ﻣﺪﺓ ﺍﻟﺒﺤﺚ ﻳﺘﻢ ﺇ.2

 ﻭ ﺃﺧﺬﺕ،  ﰎ ﺇﻋﺪﺍﺩ ﺍﳌﻴﺰﺍﻧﻴﺔ ﻭ ﺍﳋﻄﺔ ﺍﻟﺰﻣﻨﻴﺔ ﻟﻠﺒﺤﺚ ﺑﺪﻗﺔ.3
.ﻛﺎﻓﺔ ﺍﻻﻋﺘﺒﺎﺭﺍﺕ ﰲ ﺍﳊﺴﺒﺎﻥ
 ﻳﺘﻢ ﺗﺴﻠﻴﻢ ﺗﻘﺎﺭﻳﺮ ﺍﳌﺘﺎﺑﻌﺔ ﻭ ﺍﺳﺘﻄﻼﻉ ﺍﻟﺮﺃﻱ ﻋﻦ ﻣﺴﺎﻋﺪ.4
.ﺎﻳﺔ ﻛﻞ ﻓﺼﻞ ﺩﺭﺍﺳﻲ ﺍﻟﺒﺎﺣﺚ )ﺇﻥ ﻭﺟﺪ( ﰲ ﻣﻮﻋﺪﻫﺎ ﻣﻊ

 ﺗﻠﻘﻲ، ﻳﺘﻢ ﺗﻘﺪﱘ ﳏﺎﺿﺮﺍﺕ ﻋﻠﻤﻴﺔ ﺑﺎﻟﺘﻨﺴﻴﻖ ﻣﻊ ﻣﺮﻛﺰ ﺍﻟﺒﺤﻮﺙ.
.ﺍﻟﻀﻮﺀ ﻋﻠﻰ ﺍﻟﻨﺘﺎﺋﺞ ﻭ ﺍﳋﺎﲤﺔ ﺍﻟﱵ ﰎ ﺍﻟﻮﺻﻮﻝ ﺇﻟﻴﻬﺎ

 ﻳﺘﻢ ﺗﺰﻭﻳﺪ ﻣﺮﻛﺰ ﺍﻟﺒﺤﻮﺙ ﺑﻨﺴﺨﺔ ﻣﻦ ﺍﻷﻭﺭﺍﻕ ﺍﻟﻌﻠﻤﻴﺔ ﺫﺍﺕ.6
.ﺍﱁ... ﻼﺕ ﻭ ﺍﳌﺆﲤﺮﺍﺕ ﺍﻟﻌﻠﻤﻴﺔﺍﻟﻌﻼﻗﺔ ﺍﻟﱵ ﰎ ﻧﺸﺮﻫﺎ ﰲ ﺍ

ﺎﻳﺔ ﺎﺋﻲ ﺷﺎﻣﻞ ﳌﺮﻛﺰ ﺍﻟﺒﺤﻮﺙ ﻋﻨﺪ  ﻳﺘﻢ ﺗﺴﻠﻴﻢ ﺗﻘﺮﻳﺮ.7
 ﻳﻮﺿﺢ ﺍﻟﺘﻘﺮﻳﺮ ﺃﻫﺪﺍﻑ ﺍﻟﺒﺤﺚ ﻭ ﺍﳌﺴﺢ ﺍﳌﺮﺟﻌﻲ ﻭ ﺍﳋﻠﻔﻴﺔ.ﺤﺚ
 ﻛﻤﺎ ﻳﺸﻤﻞ ﻣﻨﻬﺠﻴﺔ ﻣﻔﺼﻠﺔ ﻟﻠﺒﺤﺚ ﻭ ﺃﺳﺎﻟﻴﺐ ﻭﲡﻬﻴﺰ،ﺍﻟﻨﻈﺮﻳﺔ
 ﺇﱃ ﺟﺎﻧﺐ ﺍﻟﻨﺘﺎﺋﺞ ﻭ،ﺍﻟﺘﺠﺎﺭﺏ ﺍﳌﻌﻤﻠﻴﺔ ﺍﳌﺴﺘﺨﺪﻣﺔ ﰲ ﺍﻟﺒﺤﺚ
 ﻭﻛﺬﻟﻚ ﺗﻀﻤﻦ ﺍﻟﺘﻮﺻﻴﺎﺕ ﻭ ﺍﻟﻨﺘﺎﺋﺞ ﺍﻟﱵ ﻳﺘﻮﻗﻊ ﺃﻥ ﺗﻔﻴﺪ.ﲢﻠﻴﻠﻬﺎ
.ﰲ ﺍﻟﺘﻄﺒﻴﻘﺎﺕ ﺍﻟﻌﻤﻠﻴﺔ

___________________ /

/1425

