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Design a Programmable Sequence
Controller Utilizing I2C BUS
Raafat . S Habeeb MSc
Electrical & Computer Eng. Dept.
University of Duhok
E-mail: rhabeeb@gmail.com
Mobil: 00964-7705823389

Abstract
New technology makes possible to manufacturing a better type of programmable
micro-system. Recently, Chip with the CPU, RAM, ROM, TIMERS, UARTS, and
PORTS is available, these type of chip called microcontroller. Microcontroller/
Microprocessor is a programmable device, that means the device execute a loaded
program sequentially from top to down (End of program). This type of controller
suffering from non retain last state problem, At any time the electrical power is
turned off , the Microcontroller/Microprocessor will start from initial state after
power is turned on, losing all intermediate states. If this problem will be solved, it
might be the Microcontroller/Microprocessor used as programmable sequence
controller efficiently.
This paper provides a design of sequence controller based on a microcontroller
utilizing Serial Electrical Erasable Read Only Memory ( SEEPROM) to save the
status of process event sequentially . Serial EEPROM is interfaced to the
microcontroller via I2C serial BUS, which is a two wire bus using special protocol
to transfer data between microcontroller and serial memory. The sequencer will
provided with MINI keypad to select the pre-defined time interval through
scrolling UP and DOWN the interval values which is monitor in LCD display.
This design had been manufactured and tested by controlling the medical syringe
process for long time without serious problem.
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1.0- Introduction
Single- chip microcontrollers are
devices designed for use in products
that usually are not considered
computers, but that require the
sophisticated and flexible control that a
computer can provide. An example of
such product is an automatic washing
machine. In contrast to microprocessor,
microcontrollers typically integrated
RAM, ROM, and I/O, logic circuits
designed to do specific tasks such as
Universal Asynchronous Receiver
Transmitter (UART), Serial port RS232
and square-wave oscillator (clock), as
well as the CPU, onto the same chip. A
microcontroller is a computer with most
of the necessary support chips onboard.
There are a number of other common
characteristics
that
define
microcontrollers. If a micro system
matches
a
majority
of
these
characteristics, then it can be classified
as a ‗Microcontroller‘. Microcontrollers
may be: ‗Embedded‘ inside some other
device (often a consumer product) so
that they can control the features or
actions of the product. Another name
for a microcontroller is therefore an
‗Embedded controller’. Dedicated to
one task and run one specific program.
The program is stored in ROM and
generally does not change. A
microcontroller may take an input from
the device it is controlling and controls
the device by sending signals to
different components in the device.
Most microcontroller circuits are small

VOL 3

NO 2

YEAR 2011

and low cost compared with
microprocessor circuits, the components
may be chosen to minimize size and to
be as inexpensive as possible. The
actual processor used to implement a
microcontroller can vary widely. In
many products, such as microwave
ovens, the demand on the CPU is fairly
low and price is an important
consideration.
In
these
cases,
manufacturers turn to dedicated
microcontroller chips – devices that
were originally designed to be low-cost,
small, low-power, embedded CPUs.
The Motorola 6811 and Intel 8051 are
both good examples of such chips [1].
The
predominant
family
of
microcontrollers is 8-bit types since this
word size has proved popular for the
vast majority of tasks the devices have
been required to perform. The single
byte word is regarded as sufficient for
most purposes and has the advantage of
easy to interface with the variety of IC
memories and logic circuitry currently
available. The microcontroller family
would have a common instruction
subset but family members differ in the
amount, and type, of memory, timer
facility, port options, etc. possessed,
thus producing cost-effective devices
suitable for particular manufacturing
requirements. Memory expansion is
possible with off chip RAM and/or
ROM; for some family members there
is no on-chip ROM, or the ROM is
either electrically programmable ROM
(EPROM) or electrically erasable
6
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PROM (EEPROM) known as flash
EEPROM which allows for the program
to be erased and rewritten many times.
Additional on-chip facilities could
include analogue-to-digital conversion
(ADC), digital-to-analogue conversion
(DAC) and analogue comparators.
Some family members include versions
with lower pin count for more basic
applications to minimize costs. Since
the microcontroller 8051 could not
support I2C devices, software has been
written to enable the microcontroller to
handle this type of communication.[2]
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The AT89C52 provides the following
standard features: 8Kbytes of Flash, 256
bytes of RAM, 32 I/O lines, three 16bits timer/counters, a six-vector twolevel interrupt architecture, a fullduplex serial port, on-chip oscillator,
and clock circuitry. In addition, the
AT89C52 is designed with static logic
for operation down to zero frequency
and supports two software selectable
power saving modes. The Idle Mode
stops the CPU while allowing the RAM,
timer/counters, serial port, and interrupt
system to continue functioning. The
Power-down mode saves the RAM
contents but freezes the oscillator,
disabling all other chip functions
until the next hardware reset. The
AT89C52 has four bi-directional ports
designated as P0, P1, P2, and P3 The
block diagram of 8052 microcontroller
architecture is shown in Figure1. The
8051 could not support I2C devices like
serial memories SEEPROM [3].

1.1- Hardware Overview
The AT89C52 is a low-power, highperformance Complement Metal Oxide
Semiconductor
(CMOS)
8-bit
microcomputer with 8K bytes of Flash
electrical erasable and programmable
read only memory (EEPROM). The
device is manufactured using Atmel‘s
high-density
nonvolatile
memory
technology and is compatible with the
industry-standard 80C51 and 80C52
instruction set and pin out. The on-chip
Flash allows the program memory to be
reprogrammed in-system or by a
conventional
nonvolatile
memory
programmer. By combining a versatile
8-bit CPU with Flash on a monolithic
chip, the Atmel AT89C52 is a powerful
microcomputer which provides a
highly-flexible
and
cost-effective
solution to many embedded control
applications.

1.2 Inter integrated circuit
(IIC or I2C) Bus
Commonly referred to as I squared C,
the I2C bus or IIC bus was originally
developed as a control bus for linking
microcontroller and peripheral ICs. The
simplicity of a 2-wire bus that
combined both address and data bus
functions was quickly adopted in many
applications such as :
 Telecommunications
 Automotive dashboards
 Energy management systems
7
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range should work OK. It is
recommended 1k8 as this gives you the
best performance. If the resistors are
missing, the SCL and SDA lines will
always be low - nearly 0 volts - and the
I2C bus will not work.
The devices on the I2C bus are either
masters or slaves. The master is always
the device that drives the SCL clock
line. The slaves are the devices that
respond to the master. A slave cannot
initiate a transfer over the I2C bus, only
a master can do that. There can be, and
usually are, multiple slaves on the I2C
bus, however there is normally only one
master. It is possible to have multiple
masters. Slaves will never initiate a
transfer. Both master and slave can
transfer data over the I2C bus, but that
transfer is always controlled by the
master[5].

Control and
measurement
products
 Medical equipment
This
method of serial data
transmission uses two lines, one for a
serial clock (SCL) and the other for
serial data (SDA). The SDA line is bidirectional, i.e. data can go up it or
down it [4].
1.2.1 The Physical I2C Bus
As mentioned earlier, I2C bus is two
wires, called SCL and SDA. SCL is the
clock line. It is used to synchronize all
data transfers over the I2C bus. SDA is
the data line. The SCL & SDA lines are
connected to all devices on the I2C bus.
There needs to be a third wire which is
just the ground or 0 volts. There may
also be a 5volt wire is power is being
distributed to the devices.
SCL and SDA lines are "open drain/
collector" drivers. What this means is
that the chip can drive its output low,
but it cannot drive it high. For the line
to be able to go high you must provide
pull-up resistors to the 5v supply. There
should be a resistor from the SCL line
to the 5v line and another from the SDA
line to the 5v line. One set of pull-up
resistors for the whole I2C bus is the
only that need, not for each device, as
illustrated in Figure2 shown below. The
value of the resistors is not critical. It is
range from 1k8 (1800 ohms) to 4k7
(47000 ohms) used. 1k8, 4k7 and 10k
are common values, but anything in this

1.2.2 TheI2C Protocol
When the master (your controller)
wishes to talk to a slave (our Serial
EEPROM in this case) it begins by
issuing a start sequence on the I2C bus.
A start sequence is one of two special
sequences defined for the I2C bus, the
other being the stop sequence. The start
sequence and stop sequence are special
in that these are the only places where
the SDA (data line) is allowed to
change while the SCL (clock line) is
high. When data is being transferred,
SDA must remain stable and not change
whilst SCL is high as shown in Figure
8
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3. The start and stop sequences mark
the beginning and end of a transaction
with the slave device.
Data is transferred in sequences of 8
bits. The bits are placed on the SDA
line starting with the MSB (Most
Significant Bit). The SCL line is then
pulsed high, then low. For every 8 bits
transferred, the device receiving the
data sends back an acknowledge bit, so
there are actually 9 SCL clock pulses to
transfer each 8 bit byte of data. If the
receiving device sends back a low ACK
bit, then it has received the data and is
ready to accept another byte. If it sends
back a high then it is indicating it
cannot accept any further data and the
master should terminate the transfer by
sending a stop sequence [4].
The standard clock (SCL) speed for I2C
up to 100KHz. Philips do define faster
speeds: Fast mode, which is up to
400KHz and High Speed mode which is
up to 3.4MHz. All of our modules are
designed to work at up to 100 KHz. We
have tested our modules up to 1MHz
but this needs a small delay of a few
µsec between each byte transferred.
1.2.3 I2C Device Addressing
All I2C addresses are either 7 bits or 10
bits. The use of 10 bit addresses is rare
and is not covered here. All of our
modules and the common chips will
have 7 bit addresses. This means that up
to 128 devices can be connected on the
I2C bus, since a 7bit number can be
from 0 to 127. When sending out the 7
bit address, it still always needs to send
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8 bits. The extra bit is used to inform
the slave if the master is writing to or
reading from it. If the bit is zero, the
master is writing to the slave. If the bit
is 1 the master is reading from the slave.
The 7 bit address is placed in the upper
7 bits of the byte and the Read/Write
(R/W) bit is in the LSB (Least
Significant Bit). The placement of the 7
bit address in the upper 7 bits of the
byte is a source of confusion for the
newcomer. For example, to write to
address 21, must actually send out 42
which is 21 moved over by 1 bit left. It
is probably easier to think of the I2C
bus addresses as 8 bit addresses, with
even addresses as write only, and the
odd addresses as the read address for
the same device. Figure 4a shows the
format of device address [5].
1.2.4- Data transfer sequence

A basic Master to slave read or write
sequence for I2C follows the following
order:
1. Send the START bit (S).
2. Send the slave address (ADDR).
3. Send the Read(R)-1 / Write (W)-0
bit.
4. Wait for/Send an acknowledge bit
(A).
5. Send/Receive the data byte (8 bits)
(DATA).
6. Expect/Send acknowledge bit (A).
7. Send STOP bit (P).
Note: It could be use 7 bit or 10 bit
addresses.
9
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The sequence 5 and 6 can be repeated
so that a multi byte block can be read or
written.
1.2.5- Data Transfer from
master to slave
A master device sends the sequence of
signal with START, ADDRESS, and
WRITE protocol , then waits for an
acknowledge bit (A) from the slave
which the slave will only generate if its
internal address matches the value sent
by the master. If this happens then the
master sends DATA and waits for
acknowledge (A) from the slave. The
master completes the byte transfer by
generating a stop bit (P) (or repeated
start).
Figure 4b shows the protocol of data
transfer from master [4].
1.2.6-Data
transfer
from
slave to master
A similar process happens when a
master reads from the slave but in this
case, instead of W, R is sent. After the
data is transmitted from the slave to the
master, the master sends the
acknowledge signal (A). If instead the
master does not want any more data it
must send a not-acknowledge which
indicates to the slave that it should
release the bus. This lets the master
send the STOP or repeated START
signal. Figure4c shows the protocol of
data transfer to master [ 4 ]
2 -Materials and Methods
The serial EEPROM supports a
bidirectional two wire bus and data
transmission protocol. A device that
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send data onto the bus is defined as
transmitter, and a device receiving data
as receiver. The bus has to be
controlled by a master device which
generates the serial clock (SCL),
controls the bus access, and generates
the START and STOP conditions, while
the serial EEPROM works as slave.
Both master and slave can operate as
transmitter or receiver but the master
device determines which mode is
activated, up to eight 1Kb/2Kb serial
EEPROM can be connected to the bus,
selected by the A0, A1 and A2 chip
address inputs.
The interfacing of 2K byte serial
EEPROM with microcontroller is
shown in Figure5. The memory chip
address inputs A0, A1 and A2 of serial
EEPROM must be externally connected
to either VCC or ground (VSS),
assigning to each 24C01A/02A/04A a
unique programmable address. Up to
eight 24C01A or 24C02A devices and
up to four 24C04A devices may be
connected to the bus. Chip selection is
then accomplished through software by
setting the bits A0, A1 and A2 of the
programmable slave address to the
corresponding hard-wired logic levels
of the selected 24C01A/02A/04A. After
generating a START condition, the bus
master transmits the slave fixed address
consisting of a 4-bit device code (1010)
for the 24C01A/02A/04A, followed by
the programmable chip address bits A0,
A1 and A2. SDA and SCL lines are
11
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connected to port0.0 and port0.1 via a
pull up resistor 5KΩ [6].
2.1-Controller Design[ ]
The design of programmable system
normally is consisting of two parts. The
first part is concerning with the
hardware design, while the second part
is concerning with the software design.
The complexity and cost of each part
are the factors that the designer will
decide in which way where have to
emphasis.
In this project it is
emphasized on software since the 8051
microcontroller is not I2C support [7].
2.1.1 Hardware Design
Many
of
the
applications
of
microcontroller fall into two categories:
Open-Loop or Closed-Loop control
systems. Open loop, often called
sequential control, is used in
applications where the process or device
being controlled is characterized by a
sequence of state. That is, the
application is event- driven. An
example is a automatic washing
machine or vending machine that accept
various value coins, recognizes product,
selection, vends the product, finds the
price, and returns the correct change.
Closed-loop control is characterized by
the use of real-time monitoring of
process
to
achieve
effectively
continuous control. The output of the
process is monitored using various
transducers and A/D converters and the
process is modified continuously [7].
In this application, an event sequential
controller is designed; ten sequential

VOL 3

NO 2

YEAR 2011

external events are controlled according
to verification of 8 conditions as shown
in Figure 6 below. Port 0 is configured
as output port and is used to drive 8
different processes; port 2 is used to
display the status of above process. Port
1 and p3.0 – p3.2 and p3.7 are
configured as input port that is used to
monitor the process conditions. Logic 0
is considered as active logic of port 0 to
avoid the glitches (jitter) on this port
during RESET or after turn the
controller ON. Octal inverter (open
collector type) is used to drive a relay
bank driver. Serial EPROM of 2 Kb is
used to save the last state which has
been served before the Electrical power
is off. This memory chip is interfaced to
microcontroller through ports P2.0 and
P2.1 via pull up resistors, Serial Data
(SDA), which is a bidirectional signal,
and Clock (SCL) signal are connected
to P2.1 and P2.0 respectively [8].
2.1.2 - Software Design
The function of main program is to read
the content of serial EEPROM to find
the status of the controller was before
power shutdown or system reset by
reading state number, then the program
execute the pre-fetching state. Before
transferring to execute next state, the
program updates the serial EEPROM by
writing the executing state number.
When the jumper switch throws to
maintenance position, then the program
check the all state sequentially from
state 1 up to state 10 each time pressing
the push button at P3.6 pin [9].
11
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READ STAGE NO:
Read from
a specific
serial EEPROM location
with stage number. Return
CY=1 to indicate write
time
over.
REDBYT
subroutine is invoked by
this routine. This routine is
repeated 5 times to insure
correct reading of serial
EEPROM Registers A and
B are destroyed. The flow
chart is shown in figure 8

Event sequential process controller is a
process variable dependent. This type of
process is performing the specific
function continuously until the process
variable is true, at this case the
controller enforce the process to jump
to and execute a next state and so on up
to the end of all process state. The
second type is time sequential process,
which is time depending process. This
means that the execution of process is
depending on a pre-defined time period
until time reach zero. At this point, the
controller enforces the process to jump
and execute next state and so on up to
the end of all state. The first type of
sequential controller is taken into
consideration during this research. The
software have not been used the
interrupt feature of microcontroller, so
it is not necessary to enable the interrupt
system of microcontroller [10]. The
software is designed in module
structure, which is a main program and
many subroutines are invoked by it. The
flow chart of main program is shown in
Figure 7.

REDBYT: Serial EEPROM Random
Read Function, called with
programmable address in
A. Byte address in R2
return data in A. Return
CY, if CY=1, it indicates
that the bus is not available
or that the addressed device
failed to acknowledge.
Three
subroutines,
SHOUT, REDCRNT, and
START, are invoked by
this routine . Registers A,B
and R2 are used . The flow
chart is shown in figure 8.
WRITE STAGE NO:
Write into a specific serial
EEPROM location with
stage
number. Return
CY=1 to indicate write
time
over. WRITBYT
subroutine is invoked by
this routine . This routine
is repeated 5 times to

The following is the subroutine that are
invoked by main program, all
subroutines have a common feature that
are returned a carry flag CY which
indicate the statues of writing into or
readings
from
serial
memory
SEEPROM.

12
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insure correct writing into
serial EEPROM. Registers
A and B are destroyed. The
flow chart is shown in
figure 9
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entry. Return with SCL
low, A is holding data . A
reg. will destroy. The flow
chart is shown in figure 10
REDCRNT: This routine is recalled
in REDBYT routine. The
function of this subroutine
is to read programmable
address,
call
with
programmable address in
A. Return data in A and
CY. If CY=1, then it
indicates that the bus is not
available or the addressed
device
failed
to
acknowledge.
SHIN
subroutine is invoked. The
flow chart is shown in
figure 10

WRITBYT: Serial EEPROM Byte
Write function. Call with
programmable address in
A, Data in register R1.
Return CY =1, it indicates
that the bus is not available
or the addressed device
failed to acknowledge.
Two subroutines, START
and SHOUT, are invoked
by this routine.
A is destroyed. The flow
chart is shown in figure 9.
START:

VOL 3

This routine is recalled in
REDBYT and WRITBYT
routines. It is sending a
START signal, define as
high – to – low SDA with
SCL high. Return with
SCL, SDA low. CY=1, the
bus is not available. Non of
registers are used The flow
chart is shown in figure 11.

SHIN: This subroutine is recalled in
REDCRNT routine.
The
function of this subroutine is to
shift in a byte from the
SEEPROM, most significant bit
MSB first. SCL expected low
on entry.
Return with SCL
low. Returns received data byte
in A. The flow chart is shown in
figure 11
3.0
–
Conclusion
and
Discussion
A microcontroller with serial EEPROM
and suitable program had been
constructed as PCB card as shown in
photograph (Figure12) and put into real

SHOUT: This routine is recalled in
REDBYT and WRITBYT
routines. Its function is to
shift out a byte to the serial
EEPROM, most significant
bit MSB first. SCL and
SDA expected low on
13
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test. A medical syringe manufacturing
plant had been controlled by this
controller. It was running for more than
6 months without any malfunction or
snakes.
A microcontroller is a specialized form
of microprocessor that is designed to be
self-sufficient and cost-effective, where
a microprocessor is typically designed
to be general purpose (the kind used in
a PC). Microcontrollers are frequently
found in automobiles, office machines,
toys, and appliances. Also, a
microcontroller is part of an embedded
system, which is essentially the whole
circuit board. The difference is that
microcontroller incorporates features of
microprocessor (CPU, ALU, Registers)
along with the presence of added
features
like
presence
of
RAM,ROM,I\O ports, counter etc. Here
microcontroller control the operation of
machine using fixed program stored in
ROM that doesn't change with lifetime.
The advantages of microcontroller over
microprocessor are low cost to
manufacture, easy to implement, and
fast compare with microprocessor.
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Atmel 89S52 microcontroller has a
substantial advantage over Atmel
89C52 in term of programming. 89S52
chip has in circuit programming
features, so it is not need to an external
programmer. Unfortunately, this chip is
not available in our local market, so
89C52 microcontroller has been used as
a fait accomplice.
A programmable sequential controller
card as shown in Figure10 based on
89c52 microcontroller was built and
tested. This card was substituted a big
size control board which contain a huge
number of relays and rotary sequencer.
This controller had been put into real
operation in sterilization of medical
injection process for more than year
without any serious problem, only one
malfunction of the controller happened
during this period due to spike
happened in electrical power supply
network. This causes to damage the
serial EEPROM. This controller could
be used in many home appliances such
as washing machine both for dishes or
clothing. Cooling / heating system and
etc.

14
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Figure 1 Block diagram of 8052 Hardware Architecture

Figure 2 Interfacing Serial EEPROM withI2C
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Figure 3 Timing diagram of I2C

( a ) Typical SDA and SCL Signals and address format
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( b ) Data transfer from master protocol

( c ) Data transfer to master protocol

Figure 4

Figure 5 Multi Serial EEPROM( SEEPROM) interfacing
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Figure 6 Event sequential controller
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رظٌٍَ ٍسٍطش رعبقجً ٍجشٍح ثأسزخذاً ّبقو I2C

سأفذ طفبء اىذٌِ حجٍت
قسٌ اىْٖذسخ اىنٖشثبئٍخ ٗاىحبسجبد
خبٍعخ دٕ٘ك

اىخالطخ
اٌّغ١طش اٌزؼبلجٚ ِٓ ٟعٙخ ٔظش ٕ٘ذعخ اٌغ١طشح ٠ؼزجش ِغ١طش ر ٚاٌحٍمخ اٌّفزٛحخ ٚ Open Loopغبٌجب
٠ذػ ٝثبٌّزؼبلت  .اٌّزؼبلت ٠ؼًّ ثطش٠مخ اٌضِٓ اٌّحذد ِغجمب ا ٚػٓ ؽش٠ك حظٛي حذس ِب خالي فزشح
صِٕ١خ لظ١شح ٚ Discrete Eventثظٛسح ِزىشسح ٚدل١مخ .أْ أعبط رظّ ُ١اٌّغ١طش اٌزؼبلج ٟاٌزمٍ١ذِٓ ٞ
إٌٛع اٌىٙش١ِٚىبٔ١ى٠ ٟؼزّذ ػٍ ٝأعزخذاَ اٌىبِخ اٌذٚاسح ٌزحذ٠ذ ِٛػغ اٌحذس /اٌحبٌخ ٘ . Stateزا إٌٛع ِٓ
اٌّغ١طشاد ٠غزخذَ ف ٟاٌؼٍّ١بد اٌظٕبػ١خ أ ٚاٌٛعبئً اٌّشاد اٌغ١طشح ػٍٙ١ب ٛ٠ ,طف ثؼذد ِٓ
األحذاس/اٌحبالد أ ِٓ ٚاٌزٛل١زبد اٌّزؼبلجخ  .ثبٌشغُ ِٓ أْ ػًّ ٘زا ِٓ اٌّزؼبلجبد غ١ش ِشْ ٚغ١ش ِزٓ١
ثغجت أعزخذاَ أعضاء ِزحشوخ ف ٟرشو١جزٌٗ ,ىٓ ٠جم٘ ٝزا إٌٛع ٍّ٠ه ِ١ضاد حغٕخ رزفٛق ػٍ ٝإٌٛع
األٌىزش ٟٔٚاألػز١بد ِٓ ٞو٠ ٗٔٛحزفع ثّٛػغ اٌحذس /اٌحبٌخ ػٕذِب ٕ٠مطغ اٌّظذس اٌّغٙض ٌٍطبلخ اٌىٙشثبئ١خ
أل ٞعجت وبْ٠ٚ ,غزأٔف اٌّغ١طش ػٍّٗ ِغذدا ثؼذ ػٛدح رغ١ٙض اٌطبلخ اٌىٙشثبئ١خ ِٓ اٌّٛػغ اٌز ٞأٔمطغ ثٗ
اٌّظذس اٌىٙشثبئ.ٟ
اٌزمٕ١خ اٌحذ٠ضخ ِىٕذ ِٓ رط٠ٛش ٔٛع ِٓ اٌّغ١طشاد اٌزؼبلج١خ اٌّجشِغخ ِؼزّذا ػٍ ٝاٌزطٛس اٌز ٞحذس فٟ
ِغبي ط ٕبػخ اٌشلبئك األٌىزش١ٔٚخ اٌذل١مخ ٘ .زٖ اٌشفبئك اٌز ٟرحز ٞٛػٍٚ ٝحذح اٌّؼبٌغخ اٌّشوض٠خ CPU
ٚاٌزاوشح اٌؼشٛائ١خ ٚ RAMراوشح اٌمشاءح فمؾ ٚ ROMاٌّٛلزبد ٚٚ Timerحذح األرظبي اٌّزٛاٌٟ
ِٕٚ UARTظبد األدخبي ٚاألخشاط ِ Portsزٛفشح حبٌ١ب ٚرظٕف ػّٓ إٌّظِٛبد اٌّطّٛسح
ٚ Embedded Systemرذػ ٝااٌّغ١طشاد اٌّب٠ىش٠ٚخ  . Microcontrollerاٌّغ١طشاد اٌّب٠ىش٠ٚخ
أػالٖ رؼزجش ِٓ اٌٛعبئً اٌّجشِغخ ٘ٚزا ٠ؼٕ ٟاْ ٘زٖ اٌّغ١طشاد رٕفز اٌجشٔبِظ اٌّحًّ ػٍٙ١ب ثبٌزؼبلت ِٓ
أػٍ ٝاٌ ٝاألعفً ( ٔٙب٠خ اٌجشٔبِظ) ٘ .زٖ اٌّغ١طشاد ال رحفع ِٛػغ اٌحذس/اٌحبٌخ ف ٟحبٌخ أٔمطبع ِظذس
اٌطبلخ اٌىٙشثبئ١خ  ,ثً أْ اٌّغ١طش ٠غزأٔف ػٍّٗ ثؼذ ػٛدح ِظذس اٌطبلخ اٌىٙشثبئ١خ ِغذدا ِٓ اٌّٛػغ
اٌجذائٌٍ ٟؼٍّ١خ
٘زا اٌجحش ٠مذَ رظِّ ُ١غ١طش رؼبلجِ ٟجشِظ ٠ؼزّذ ػٍ ٝاٌغ١طشاد اٌّب٠ىش٠ٚخ ٚثأعزخذاَ راوشح رٛاٌٟ
ثشِغخِ/غح وٙشثبئٌ Serial EEPROM ٟحفع ِٛػغ اٌحذس/اٌحبٌخ ٘ .زا إٌٛع ِٓ اٌزاوشح رؼشك ِغ
اٌّغ١طش اٌّب٠ىش ٞٚثٛاعطخ ٔبلً رٛاٌ I2C ٟاٌّى ِٓ ْٛصٚط ِٓ األعالن ٚاٌز٠ ٞغزخذَ ثشٚرٛوٛي خبص
ثبٌٕبلً ٌٕمً اٌّؼٍِٛبد ث ٓ١اٌّغ١طش اٌّب٠ىشٚ ٞٚاٌزاوشح اٌّزٛاٌ١خ .اٌّغ١طش اٌزؼبلج ٟاٌّشاد رظّ٠ ّٗ١حزٞٛ
ػٌٍٛ ٝحخ ِفبر١ح طغ١شح ٚظ١فزٙب أدخبي رٛل١زبد األحذاس/اٌحبالد ػٓ ؽش٠ك أخز١بس رٍه اٌمٚ ُ١ػشػٙب ػٍٝ
شبشخ  . LCDرُ رطج١ك ٘زا اٌزظّ ُ١ػٍّ١ب ٌٍغ١طشح ػٍ ٝػٍّ١بد رؼم ُ١اٌحمٓ اٌطج١خ ٌّٚذح ؽٍ٠ٛخ ٚثذْٚ
ِشبوً حم١م١خ رزوش.
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Abstract
The objective of this paper is to study the compactness of fuzzy sets in
fuzzy topological spaces, especially the connection between compact, closed and
bounded fuzzy sets.
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2- Basic Concepts in Fuzzy
Topology [3], [4], [5]:

The concept of fuzzy sets was
introduced initially by Zadeh in 1965.

Chang C. L. in 1968 introduced

Since then, this concept is used in

the notion of fuzzy topological spaces,

topology

of

which is anon-empty set X together

have

with a family of fuzzy sets in X which

expensively developed the theory of

is closed under arbitrary union and

fuzzy sets and its application, [1].

finite

analysis,

and

some

many

branches

authors

intersection, as it is given

precisely in the next definition.

Chang, C. L. in 1968 used the
fuzzy set theory for defining and

We start first with the obvious

introducing fuzzy topological spaces,

definition of fuzzy topological spaces.

while Wong, C. K. in 1973, discussed

Definition (3.1),[3][7]:

the

covering

properties

of

fuzzy
A family T of fuzzy sets of X is

topological spaces, [2].

called a fuzzy topology for X if and
Ercey, M. A. in 1979, studied

only if it satisfying the following

fuzzy metric spaces and its connection

conditions:

with statistical metric spaces, Ming P.

(a) , 1X  T .where  is the empty

P. and Ming L. Y. in 1980, used fuzzy
topology

to

define

fuzzy set with membership function

neighborhood

0 and 1x is the universal set with

structure of fuzzy point and Moore-

membership function 1.

Smith convergence, Zike Deng in 1982,
studied the fuzzy point and discussed

(b) If A , B  T , then A  B  T .

the fuzzy metric spaces with the metric

(c) If Ai  T ,  i  J, where J is any

defined between two fuzzy points,[ 3].

index set, then
iI

The main objective of this paper

Ai  T .

is to study the relationship between

T is called fuzzy topology for X, and

closed and bounded fuzzy sets and the

the pair (X, T ) is a fuzzy topological

compactness of such fuzzy sets.

space.
28
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neighborhood of xr is q-coincident with
A

A fuzzy set A  X* is said to be

3- Compactness Fuzzy Set:

an open fuzzy set if A  T and is said
to be closed fuzzy set if A c  T . X* is

The compactness set is one of

the set of all closed and bounded fuzzy

the fundamental aspects in topological

subsets of X

space , in general, and of fuzzy set in

Definition (3.3), [2][4]:

particular, therefore, several approaches
are proposed to study this subject.

Let (X, T ) be a fuzzy topological
Hence, in this section, we will

space. A family of fuzzy subsets A of
IX is said to be a cover of a fuzzy set B

give one of such approaches as a

in X if and only if B   A . If each

theorem. Also, we will stand and
present some of the basic ideas for the

member of the cover is a member of T ,

construction and the proof of the

then this cover is said to be an open

completeness of fuzzy set, where the

cover of B . A subcover of B is a

following abbreviation is used, X* is

subfamily of the cover which is also a

the set of all closed and bounded fuzzy

cover.

subsets of X.
Definition (3.4),[5]:

Theorem(4.1):

A fuzzy topological space is
If a fuzzy set is nonempty and is

compact if and only if each open cover

bounded below, then an infimum exist.

of the space has a finite subcover.

Proof:

Definition (3.5),[5]:

Let A be a nonempty fuzzy set

A fuzzy point xr of fuzzy set A

which is bounded below. Denote by C1

in a fuzzy topological space (X, T ) is

the fuzzy the set of all real numbers

said to be fuzzy -cluster point (fuzzy

which are lower bounds of A , and let

-cluster point) of a fuzzy set A in X if

C2 consist of all other real numbers.

and only if fuzzy closure (respectively,
interior of the closure) of every open q29
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Theorem (4.2):

We may then show that [C1, C2] is a
Dedekind.

The infimum of a nonempty

1- The nature of the definition of C2 is a

fuzzy set A is either a member of A or a

assurance that each real number is in

cluster point of A .

C1 or C2.

Proof:

2- Since A is bounded below, C1 is non

Let b  inf A , be a fuzzy set

empty and since A is not empty, not

with membership function

all real numbers are in C1. Hence C2
b (x)  inf A (x) ,  x  X

is not empty.
3- Let c1 be any member of C1, and let

It is the minimum fuzzy point of A , if

C be any number such C < C1.it

b is a member of A

follows that C is less than a lower

While if b is not a member of A , then

bound of A and hence is also a lower

corresponding to each positive number

bound of A .therefore c is a member

 > 0, the deleted fuzzy neighborhood

of C1. This implies that all members

N* (b, ) contains a point a of A .

of C2 exceed all members of C1.

Hence b is a cluster point of A . 

4- Suppose C2 to have a least member.

Theorem (4.3):

Denote it by c. then c is not a lower
bound of A , and, as a consequence, a

A nonempty closed fuzzy set A ,

number x of A exists such that x < C.

which is bounded below possesses a

Also, between x and C exists another

minimum point.

real number y, x < y < C, since y is

Proof:

less than c, it is necessarily in C1.
By theorem (4.1) the infimum of
Also, since y exceeds x; a member of

the fuzzy set A exists a fuzzy point b

A , it is not a lower bound and so is

which is either a point of A or a cluster

not in C1.the contradiction implies

point of A .

that C2 does not possess a least
member.
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In the latter case it also follows that b is

n by An, we may represent the sequence

in A , since A is closed.

by A1, A2, …, An,…; or by the symbol
{An},

Hence the infimum of A belongs to A

If a sequence of fuzzy sets of

and is, of course, the minimum member
of A . 

points has the property that An+1  An

Theorem (4.4):

for each n, then the sequence is referred
to as decreasing or nested, concerning a

Any family of disjoint fuzzy

nested sequence of sets each of which is

intervals is countable.

closed, we state the following.

Proof:

Theorem (5.1):

Let { In } be a sequence of fuzzy

If { Fn } is a nested sequence of

intervals hence, for all   (0, 1], let In

non empty, closed, and bounded fuzzy

 [ I n , I n I] and hence, their is an

set, then the fuzzy set F 

n 1

equivalent two sequence of nonfuzzy
intervals { I n } and { I n }



empty, where F (x)   

which are

n 1

countable hence { In } is countable. 

Fn is non

(x) .
Fn

Proof:

Similarly, using the idea of -

By theorem (4.3) each of the

level sets, one can state and prove the

fuzzy set Fn possesses a maximum

following theorem:

point.

Theorem (4.5):

Let X n  max Fn , for each n

Any nonempty open fuzzy set is
the union of a unique countable

X (x)  max F (x) ,

collection of disjoint open intervals.

hypothesis

4- The Main Results:

Fn 1  Fn , F (x) < F (x) . It follows
n 1
n

n

Denoting that member of the

n

from

the

that Xn 1  X n , and for each positive

family which corresponds to the integer
31
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n 1

for all n ≥ q.

is

bounded

 
n 1

T, because T  F1 and F1 is bounded, it
T

YEAR 2011

Fn , with membership function

F (x)

Denote the fuzzy set of numbers X n by

that

NO 2



integer q it is the case that X n  Fq ,

follows

VOL 3

(x)
Fn

is empty since the Fn are not non

and,

empty.

particular, is bounded below. Denoting

B. Let Fn  {(x, F (x) ,where xX  n

the infimum of T by c. We shall show
that c  Fn , for all n.

is the universal set with membership
function 1.} here the sequence { Fn }

Let q denote an arbitrary positive
integer, and consider the subset of T

is nested and Fn is nonempty and

defined by Tq  { X n : n  q}, since c is

closed for each n. however, each Fn
is unbounded. It is easy to see that F

the infimum of T, it is also the infimum





of Tq , by theorem (4.2) it follows that c

n 1

 Tq . Also, since:

F (x)

Tq  Fq , we have T (x) 
q

F (x) .

 
n 1

(x) is empty.
Fn

C. Let Fn  (0, 1/n], the sequence { Fn }



q

Fn , with membership function

is obviously nested, each Fn

Now, consider the following

is

nonempty and bounded but not

remarks:

closed. The set F 

Remarks (5.1):


n 1

A. Let Fn =  , for all positive integers n

membership


where is the empty fuzzy set with

n 1

membership function 0. Then Fn is

Fn , with

function F (x)



(x) , seems to be empty.
Fn

closed and bounded, and { Fn } is

D. Let Fn  [2n, 2n+1]. Here each Fn is

nested. However, the fuzzy set F 

nonempty closed, and bounded, but
the sequence { Fn } is not nested. The
32
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set F 


n 1

YEAR 2011

B  {Ia : a  A } is also countable.

(x) is empty.

n 1

NO 2

countable, if follows that the fuzzy set

Fn , with membership

function F (x)   

VOL 3

Each interval Ia is contained in at least

Fn

one of the open fuzzy sets of L and

Therem (5.2):

denote one such by Ga. In this way a

If L* is any open covering of a

subfamily L of L is constructed with

set A ,

a

the property that with each interval I a of

countable subfamily of L which also

the countable fuzzy set B is associated

covers the fuzzy set A .

exactly one member Ga of L.

Proof:

Consequently L is countable and,

fuzzy

then

there

exists

moreover, covers A since for each

Let a denote any member of the

member a of A we have a  Ia and Ia 

given fuzzy set A . Then a fuzzy set G a

Ga. 

of L exists such that a  G a . Further,

Theorem (5.3):

since G a is open, a neighborhood N(a,

Let X  lR be the universal set,

) exists such that N(a, )  G a .

then a fuzzy subset of X is closed and

Now, let r1 and r2 designate two rational

bounded then it is compact.

numbers with the property that a   <

Proof:

r1 < a < r2 < a+ .

Let A  X be a closed and

It is then the case that the interval I a 
(r1, r2) is such that a  Ia and Iq  G a .

bounded fuzzy subset of X and a family

Hence, in this manner we may associate

set A if and only if B  { A | A 

with each member a of the fuzzy set A

A}

of a fuzzy sets A is a cover of a fuzzy

an open interval Ia with rational end

It is an open cover if and only if each

points.

member of A is an open fuzzy set A .
Since the fuzzy set of all possible
Because of the (Lindelof theorem in

intervals with rational end points is

fuzzy sets), we may assume, without
33
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and thereby denote its members by G1 ,

and hence:

G 2 , …, G n , … and define the fuzzy set:



n
i 1

and

Gi

Ln

L (x) < A (x) , x  X
n

 A y

1 < A (x) , and hence A is bounded

Kn

It follows then that the sequence { Ln }

which is s also a fuzzy set of X with

 { Ln 1 }, n  1, 2, …; i.e.,

membership function, for any index J

L (x) < L (x) , x  X, for
n
n 1

L G j (x)  sup G (x) , x  X
n
i
iJ

all n.

L (x) = Min { A (x) , y K (x)
n
n

Satisfies the hypotheses of the theorem

}, for n  1, 2, …

(5.2)

and observe that, because of the

closed and open fuzzy set, the fuzzy set



L

(x)   

n 1

n 1

Ln

are open and the fuzzy set Ln

Kn

n 1

closed for all values of n. further, it is

Kn
n 1

n

Therefore, for some positive integer q

 K n 1 , then K (x) 
n

the fuzzy set Lq  A   K q is empty.

(x) ,  x  X

L (x)  min{ A (x) ,  K (x) }
q
q

and from this follows
Ln 1

(x)
Ln

 inf L (x) ,  x  X
n

the case that:

 0, for any index j,  j  1, 2, …, q

 Ln , then L (x) 
n 1

Hence, A  K q 

L (x) ,  x  X, for all n.
n

A (x)

Assume now that none of the fuzzy sets
Ln



Ln 1

theorems on unions and intersection of

K

YEAR 2011

L (x)  1, since L n  A
n

loss of generality, that B be a countable

Kn

NO 2

is empty fuzzy set, then:

q
i 1

G i , i.e.,

< K (x)   q
q

i 1

34
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G n 0  {(x, G (x) ) : x  X;
n0

i j

n0  G (x)  n0}

xX

n0

 A  C (since A (x)  C (x)

covers A .

)

This implies that a compact fuzzy set is
bounded.

A may be covered by the set C .

Let B denote the family of open

To show that A is necessarily closed,

fuzzy sets of fuzzy points G n , defined

let c be a real number and consider the

by:

family of closed fuzzy sets:
G n  {(x, G (x) ) : x  X, n 
n

Fn

 {(x, F (x) | x  X, c  1/n
n

G (x)  n, for each positive integer n}

 F (x)  c + 1/n}, n  1, 2, …

It is obvious that B is an open covering

The fuzzy sets H n   Fn ,  n  1, 2, …

n

n

of the fuzzy set of all real numbers and

H (x)   F (x) ,  n  1, 2,
n
n

hence of any fuzzy set of real numbers

…

suppose now that A  X* is some
compact fuzzy set, A  T .

Then constitute a family of open fuzzy

Then, since any open covering of A

sets. It is obvious that the set


n 1

possesses a finite sub family which also



covers A . It follows, in particular, that


n 1

Fn

Fn

(x)  inf F (x) , x  X
i
i j

this is true of B .
for j any index set consists of the single
Consequently, a finite collection of

points, and, since c in net in A , it

intervals G n covers the fuzzy set A ,

follows that:

and, if denotes the maximum subscript
A 

for this finite family, then clearly the


n 1

open interval:
i.e.,
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such that each point of A is contained
in at least one of the open fuzzy sets H1 ,

  inf F (x) ,  x 
i j

NO 2

Therefore a positive integer n1 exists

(x)

n 1

VOL 3

i

H2 ,

X…(1)

…, H n , …; then, no point of A is

contained in:
where:
A (x)

< 
i 1

Fn1  {(x, F (x) ) : x  X, c 
n1

(x)

1/n1  F (x)  c + 1/n1}
n

Hi

1

 sup H (x) ,  x 
i

and from this it follows that the point c

i j

is not a cluster point of the fuzzy set A .
X…..(2)
Thus it is proved that any point which is
Thus the fuzzy set A is covered by the

not a point of the fuzzy set A is also not

family .

a cluster point of A .

The compactness of A implies that a

All cluster points of A are, therefore,

finite subfamily of  exists which also

points of A itself.

covers A .
Hence

A

is

closed.

رشاص اىَدَ٘عبد اىضجبثٍخ
ٌأٍبًّ اىزفبد مبظ
 اىعشاق, ثغذاد,ميٍخ ٍذٌْخ اىعيٌ اىدبٍعخ, قسٌ عيً٘ ْٕذسخ اىجشاٍدٍبد

اىَسزخيض
ثبالخضٚ خ١خ اٌؼجبث١عٌٛٛ اٌفؼبءاد اٌزجٟخ ف١ػبد اٌؼجبثّٛاْ ٘ذف ٘زا اٌجحش اْ رذسط رشاص اٌّغ
. خ١ػبد اٌؼجبثّٛذ اٌّغ١١رمٚ ,أغالق, ٓ اٌزشاص١اٌؼاللخ ث
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Evaluation
Toxic oxidant activity for pure cinnamic acid in albino mice

*Nibal ,Kh.,Mousa;*Labeeb,Ah.,Al-Zubiadi,*Ishrak,
Ab.Ahmed.
* Environmental-Water Research and Technology Directorate, Ministry of Science and
Technology.
**The National Center for Drug Control and Research ,Ministry of Health.

Abstract
The study was carried out to determine the toxic ,oxidant and antioxidant
effects 0f Cinnamic acid in comparison with Vitamin C against the mutagenic
effect of Cyclophosphamide ,which is a chemical compound that damage hepatic
cells and has mutagenic effects. The effect was studied in mouse .This invivo
system depended on evaluating the enzymatic activity of two antioxidant
enzymes :Catalase and Glutathione Reductase .Two concentration of pure
cinnamic acid 5.6 and 2.8 mg/ Kg were evaluated to choice the suitable
concentration which remembered the negative control. In order to used in the
interaction experiments ,included two types of treatment pre-cyclophosphamide
and post –cyclophosphamide in order to determine the mechanisms of pure
cinnamic acid which showed no toxic and oxidant effects in biological system
and instead it showed highly performance in preventing or reducing the oxidant
stress influences of cyclophosphamide. It increased the Catalase and
Glutathione reductase antioxidant activity ,especially in dose 2.8 mg/ kg. The
positive effect was higher when pure cinnamic acid was used as precyclophosphamide treatment and to less extent in post –cyclophosphamide
treatment, Therefore ,the cinnamic acid can be considered as an antioxidant
compound and Desmutagens in the first degree and Bioantimutagens in the
second degree..
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by scavenge reaction oxygen
they can damage cells[10].

Oxidative stress is thought to
contribute to the development of a wide
range of diseases including AlZheimer's
disease
[1,2]
Parkinson'disease[3]the
pathologic
caused by diabetes [4,5],rheumatoid
arthritis [6]and neuro degeneration in
motor neuro- diseases [7].It has been
proposed that polymorphisms in
enzymes such as Catalase and
Glutathione Reductase are associated
with DNA damage and subsequently
the individual's risk of cancer
susceptibility[8].

before

The bioavaibilities of Polyphenols in
plants such as cinnamic acid in
cinnamon bark(with all kinds),grape
fruit and others and their ability to
inhibit and prevent tumor formation
after entering blood circulation and
absorbing by bowel[11]. They work
directly to inhibitor by effect on protein
or control factors which operate in
active the system repairing cell and
also because of motivate immunology
system and increasing conformation
natural killer cells and effect in the
enzymes which responsible of process
and complete the cell cycle by
hyperexpression arrangement [12].The
pure cinnamic acid is a white
crystalline hydroxyl cinnamic acid
,sli8ghtly soluble in water, it's a part of
the biosynthetic shikimate and
phenylpropanoid pathways. It is
biosynthesis performed by action of the
enzyme phenylalnine aminanie-lyse
(PAL)on phenylalanine [13].

Antioxidant molecular is capable of
inhibiting the oxidation of other
molecular ,When oxidant compound
produce free radicals and that radicals
can start chain reaction which damage
cells the antioxidant compounds
terminate these chain reaction by
removing free radicals intermediates
and inhibit other oxidation reaction and
that happen by being oxidized
themselves ,so they often reducing
against such as thiols , ascorbic acid
and Polyphenols[9].Antioxidant are
widely used as ingredients in dietary
supplements in the hope of maintaining
health and preventing diseases such as
cancer ,coronary heart disease and even
attitude sickness , they work by
chelating
transition metals and
preventing from catalyzing the
production of free radicals in the cell or

The derivatives of cinnamic acid such
as ferulic acid ,cinnamicaldehyde
,caffic acid ,chlorogenic acid and
others showed ability to cure some
disease[14]such as antioxidant in vitro
and prevention of type 2-Diabetes
Mellitus
and cardio vascular
diseases[15]and because the scientific
and locals tends to use the natural
products specially the graces in
medical and nutrition yields that made
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Antioxidant effects:
To study the oxidant effect and the
antioxidant in laboratory animals ,the
gulping was orally by syringe 1 ml size
supplying with gulping instrument as
thin plastic tube to turning shape and
soft edge to avoid harm the mice and
inserted to the digestive system of
mouse ,but the cyclophosphamide
solution was injected Intraperitonially
because it lost after (3-12)hours by
urine[21].The albino mice was used in
the experiments which is Mus
muscles(Balb/C)in age (8-12)weeks
that get from the National Center for
Drug Control and Research .The mice
put in plastic cages in groups depend
on the experimental need in
temperature room(25-32)Ċ and gave
the water and integrated animal fed
which manufacture locally.
The experiment:
The experiment performed by using
two concentration of from pure
cinnamic acid (5.6,2.8) mg/ kg ,the
concentration a count depended on the
mouse weight .The experiment
contains 40 mice divided in to 5 groups
of 8 mice each (16 mice gulped with
the
two
cinnamic
acid
concentration(5.6,2.8) mg/ kg ,8mice
gulped with PBS and depended as a
negative control ,8 mice injected with
cyclophosphamide compound and
depended as a positive control ,8 mice
gulped with vitamin C and depended as
a comparative groups and from the two
control) and the comparative groups

us to focus our immediately study to
evaluated the antioxidant effect of pure
cinnamic acid in one of the biosystem
of albino mice .
Material and Methods
Solution:
1.Phosphate Buffer Solution(PBS)
[16].
2. Beta-Nicotinamide Adenine
Dinucleotide Phosphate Sodium Salt
(NADPH+H) (1Mm)[17].
3.Hydrogen
peroxide(Catalase)(H2O2[18].
4.Bovine Serum Albumin
(BSA)1%[18].
5.Colchicine Solution : Colchicine1mg
(one tablet)and sterile distilled water
1ml .The solution was used
immediately after preparing 2.5 to 3
hours.[19].
6. Biuret solution.made by 9g from
Potassium tatrate dissolving in 500 ml
from 0.2M from NaOH(8g/1L)and
adding to it 3g from CuSO4.2H2O and
5g from Potassium Iodine and the
volume completed to one liter by using
the solution NaOH(0.2M)then kept in
refrigerator 4Ċ till used.
Doses:
Two doses from the pure cinnamic acid
(Riedel-de Haën company)which are(
5.6 ,2.8) mg/ Kg( LD50 =1600mg/kg )
[20], vitamin C(180 mg/ kg )as
comparative groups and
cyclophosphamide compound in (50
mg/ kg )as a positive control and the
PBS as a negative control.
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can gain primary idea about the
suitable concentrate to cinnamic acid .
Study the interaction
between the cinnamic acid
and cyclophosphamide .
Forty eight mice used in studying the
interaction between the cinnamic acid
and cyclophosphamide. After treated
with cyclophosphamide compound,24
mice were used in this experiment ,8
gulped with the perfect concentrate
from the pure cinnamic acid 5.6 mg/
kg, other 8 gulped with vitamin C(180
mg/ kg) and the last 8 mice gulped
with the PBS.
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mg/ kg), mice anatomy happened
after24 h from the last dose.
Preparing of tissue extract
from Liver mouse:
Weight 1 g from the mouse liver and
cut it to very small pieces by sharp
knife in 1 ml from PBS and using in
the same time the Mechanism pressure
of hand to crush the liver tissue till be
sticky solution then move the attain to
the centrifuge with(5000 round/
second)speed for one hour .Get the
upper layer and let the remainder in the
bottom of the test tubes ,avoid the fatty
layer above it ,store in freezer(-20)Ċ
until evaluate or use directly to
measure the activity of enzyme [23].
Value
the
activity
of
Glutathione Reductase:
To evaluate the activity of enzyme in
endly volume 1 ml, contains interaction
mixture: 0.1 ml from BSA 1%. , 0.4 ml
from oxidation Glutathione. , 0.4 ml
from 1mM NADPH+H., 0.1 ml from
the enzyme extraction, then read the
interaction
mixture
in
spectrophotometer in 340 nm and
recorded the reading every 30 second
for half an hour. The Glutathione
Reductase value in the liver extract
based on the hydrogen move from
NADPH2 to the oxidation Glutathione
and then measure the interaction by
spectrophotometer ,the continuous of
interaction led to reduced the
absorbance as a result to change the
oxidation Glutathione to Glutathione
Reductase. The unit of enzyme

_1stgroup:(positive control): The mice
injected with
cyclophosphamide
compound 50 mg/ kg in the
Intraperitonial membrane in the first
day with dose 0.1 ml and then gulped
orally with the PBS for 7 days ,mice
anatomy happened after24 h from the
last dose.
_2nd group: The mice injected with
cyclophosphamide compound 50 mg/
kg in the Intraperitonial membrane in
the first day with dose 0.1 ml and then
gulped orally with the vitamin C (180
mg/ kg) for 7 days ,mice anatomy
happened after24 h from the last dose.
_3rd group: The mice injected with
cyclophosphamide compound 50 mg/
kg in the Intraperitonial membrane in
the first day with dose 0.1 ml and then
gulped orally with the perfect
concentrate of pure cinnamic acid (2.8
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evaluation based on reduces the
amount of absorbance through one
minute under the standard interaction
and the unit of enzyme known that it is
the change in absorbance 0.001/1
second
under
interaction
elements[17,18]. To evaluate the
enzyme activity (unit/milliliter) flow
the rule:
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the second reading be after 30 second
,to draw the standard curve.
The standard Catalase curve drawing
from the absorbance reading against
the standard enzyme concentrated
valuated with unites (Unit/milliliter),So
can get the mount of enzyme in strange
substance from count (Catalase)
standard enzyme curve line. Specific
activity express about the enzyme units
numbers for all mg/protein in enzyme
extract ,using by Annion,(1964) in
evaluating the protein quality for
enzyme specific activity ,exampled in
reduced the amount of absorbance 1 ml
in enzyme extract through one minute
for all milligram from protein under
interaction elements .

∆˚= referred the reduce mount in
absorbance.
T2 -T1 = referred to the change in time.
Value Catalase activity:
Dissolved 1 mg from the standard
Catalase which contain 60 U/mg in 10
ml from PBS. A chain of concentrate
made (0.6, 0.3, 0.15, 0.075, 0.0375)
U/ml and that to gain standard curve
Fig(1).

Fig (1) the activity
of standard Enzyme

Input 3 milliliter from the physiology
hydrogen peroxide (H2O2) in quartz
cell of spectrophotometer and let in for
3 minutes to get stability, after that 0.1
ml from standard Catalase added and
mixed in the same time. The highly
reading in spectrophotometer must be
in wavelength 240nm in absorbance 0.5
,the educe in absorbance followed
every 20 second ,the first reading was
at 10 second from adding enzyme ,and

Evaluate protein mount:
Three test tubes get, the first example,
the blank, the second example the
standard and the third referred to the
test sample.
1. The first tube, add to it 2ml from
sterilizing distiller water.
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2. The second tube, add 2ml from the
standard solution of protein(BSA).
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To determine the value of enzyme
concentrate with unknown component
by calculating the value of absorption
via spectrophotometer, comparison
with the value of catalase standard
curve (Figure 1 ).
The results in (Table 1) showed
denoted with lowing in specific activity
of catalase when treated with
cyclophosphamide, the treatment with
comparative group showed that there
was statistically significant of specific
activity (0.91U/ mg protein) in
comparison with negative and positive
treatment with p value (p≤0.05).

3. The third tube, add 0.2 ml from the
test (the liver extract from mouse
liver)and 1.8 ml from sterilizing
distilled water.
4. Five
milliliter
from
Biuret
solution[18] to the three tubes and
mixed well ,then put in the water
bath in 37Ċ for 10 minutes after that
let to cool and read in wavelength
50nm ,the calculate of protein
mount happen by:

The
cinnamic
acid
extract
concentration (5.6mg/kg) showed
that
different
significantly
(594U/mg protein) comparison with
positive treatment and comparative
group while there is no significant
with negative treatment. So, the
cinnamic acid extract concentration
(2.8mg/kg) showed no significant
comparison with comparative group
(0.965 and 0.91U/mg protein)
respectively

Statistical analysis
The statistical analysis is done to get
the means ±SE and test the different
significant among the means by using
Duncan test [24] then differences
among the means in interaction
experiments were compared between
the Vit. C, cinnamic extract and the
cyclophosphamide by using T- test
[25].

Specific
activity
of
Glutathione
Reductase
enzyme (CR).

Results and
Discussion

Treating with positive group as
cyclophosphamide component led to
low value of specific activity with
significant for Glutathione Reductase
(3.755U/mg protein), The comparative
group gave significant differences of

Select the perfect concentrate
from the pure cinnamic acid in
Antioxidant activity.
Specific activity to Catalase enzyme
(CAT).
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enzyme activity comparison with
negative and positive treatment (7.096,
4.132
and
3.75U/mg
protein)
respectively. Results of gulping the
mice with concentrate (2.8mg/kg) of
cinnamic
acid
extract
showed
significant
(5.126U/mg
protein)
comparing with other treatment, while
gulping the mice with concentrate
(2.8mg/kg) of cinnamic acid showed
elevating in significantly (7.77U/ mg
protein) and no significant when
compared with the comparative group
(p≤0.05) (Table 1).
The pure cinnamic acid dose 5.6 mg
/Kg showed increasing and with
significant in antioxidant activity by
increasing the liver Glutathione and
Catalase enzyme which caused lowing
in oxidant pressure that confirmed with
the results of [26].The oxidant and
damaging cells happened because the
Cyclophosphamide[22]attaches
the
guanine base in the 7 nitrogen at one of
the imidazole ring and stopping the cell
divided , The main effect of it by
metabolize the phosphoramide mustard
and this formed only in cell that have
low of aldehyde -dehydrogen (ALDH).
Phospharamide mustard forms DNA
crosslinks
between
(interstrand
crosslinkages) and within (intrastrand
crosslinkages) DAN strands at guanine
N-7 position that is irreversible and
leads to cell dead. Dead cell by cell
caused ―hyper acute Liver Failure ―if
the failure happen in 7 days and with
decreased production of protein [27].
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Interaction
between
the
cyclophosphamide and the
pure
cinnamic acid dose2.8 mg /kg.
After make sure from no oxidative
effects to the perfect concentrate of the
pure cinnamic acid which depended in
this study ,the interaction between the
pure
cinnamic
acid
and
cyclophosphamide
which
caused
toxicity and mutation influences
because it prevent the cell from divided
by damaging the DNA itself and the
interaction contain giving the pure
cinnamic acid with dose2.8 mg /kg
after the mutation factor.
Specific activity to Catalase
enzyme (CAT).
Table (2) showed that treating with Vit.
C after cyclophosphamide treatment
increasing
in
specific
activity
(0.434)U/mg protein comparison with
control treatment (0.193)U/mg protein.
When gulping with concentration
(2.8mg /kg) of cinnamic acid after
cyclophosphamide treatment showed
increasing in
Specific
activity
of
Glutathione
Reductase
enzyme (CR).
Table (2) showed that treating with Vit.
C after cyclophosphamide treatment
increasing in specific activity of
glutathione reductase (2.905)U/mg
protein comparison with control
treatment (0.903)U/mg protein. When
gulping with (2.8 mg/kg) of cinnamic
44
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acid
after the cyclophosphamide
treatment showed increasing in specific
activity (5.085)U/ mg protein when
compared with both control and Vit.C
treatment with p value (p≤0.05).
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4. Antioxidant capacity of phenolic
compounds is also attributed to
ability chelate metal ions involved
in production of free radicals [33].
However, phenolic compounds can
acts as pro-oxidants by chelating
metals in manner that maintains or
increases their catalytic activity or
by reducing metals, thus increasing
their ability to form free radicals
[34].

The results revealed that the pure
cinnamic acid able to act as antioxidant
[26] in a number of ways:
1. Phenolic hydroxyl groups
in
cinnamic acid are a good hydrogen
donors[27], hydrogen donating
antioxidants can react with react
oxygen and reactive nitrogen
species [28, 29] and breaks the
cycle of generation of new radicals
[30].

Hydrophobic benzenoid rings and
hydrogen bonding potential of phenolic
hydroxyl groups interact with protein
and gave cinnamic acid capacity to
inhibit some enzymes involved in
radical generation [32;33 ]

2. Following interaction with the
initial reactive species, a radical
form of the antioxidant was
produced and had a greater
chemical stability than the initial
radical [30,31] .

The above results showed that the
pure cinnamic acid dose(2.8 mg/kg)
have antioxidant activity and with
activity mire than the vitamin C and
Can consider the pure cinnamic acid
from Bioantimutagen because it work
to remove the toxicity influence of
mutation factor ,so we recommendated
to study the effect of pH on the
antioxidant activity and study other
sides such as the Antimutagenic
activity of pure cinnamic acid and the
anticancer activity and the ability of
cinnamic acid to protect the
immunology and mutation system from
the Mutants damage that caused.

3. Interaction of phenol hydroxyl
groups with π-electrons of benzene
ring gave molecules with special
properties, the ability to generate
free radicals where stabilized by
delocalization [28]. Formation of
these long-lived free radicals is able
to
modify
radical-mediated
oxidation processes [30].
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Table (1): The average of Antioxidant enzymes results for 7 days.
Treat

Negative
treat
(PBS)

Test
Catalase
Glutathion
e
Reductase

0.53±0.13
b
4.132±0.24
c

*Probability( p≤ 0.05).

Comparative Positive treat
Cinnamic
Cinnamic
groups
Cyclophosph acid (5.6 mg acid(2.8 mg
Vit. C.
amide
/Kg)
/Kg)
(180mg/Kg)
(50mg/Kg)
Mean ±SE (U/ mg protein)
0.91±0.31
0.162±0.13
0.594±0.18 0.965±0.21
a
c
b
a
7.096±0.52
3.75±0.21
5.126±0.22 7.77±0.10
a
c
b
a

* Values are presented as means ±SE (n= 8 mice /group).

* The means within any column with different letters are of significant differences.

Table (2): The average of Antioxidant enzymes results after the
Cyclophasphamide treated for 7 days.

Treatment
Test

Catalase
Glutathione
reductase

Cyclophosphamide and
phosphate buffer
solution

Cyclophosphamide
and Vit. C

Mean ±SE (U/ mg protein)
0.193±0.25
c
0.434 ± 0.34 b
0.903 ± 0.32

*Probability( p≤ 0.05).

c

2.905 ± 0.81 b

Cyclophosphamid
e and Perfect
concentrate of
Cinnamic acid (2.8
mg/kg)
0.746 ± 0.33
a
5.085 ± 0.85
a

* Values are presented as means ±SE (n= 8 mice /group).

* The means within any column with different letters are of significant differences.
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رقٍٍـــٌ فعبىٍــخ اىسٍَخ اىَؤمسذح ىحبٍض اىسٍْـــبٍٍل اىْقـً فً
اىفئـشاُ اىجٍض
*ّجـــبه خيٍــو ٍ٘ســـى*,ىجٍت احَذ اىضثٍذي **,إششاق عجذ األٍٍش عيً
*دائشح رنْ٘ى٘خٍب ٗثح٘س اىجٍئخ ٗاىٍَبٓٗ -صاسح اىعـــــــيً٘ ٗاىزنـــــــْ٘ى٘خٍب.ثغذاد-اىعشاق

**اىَشمض اى٘طًْ ىيشقبثخ ٗاىجح٘س اىذٗائٍخٗ,صاسح اىظحخ.ثغذاد-اىعشاق.

اىخالطــخ
أعش٠ذ اٌذساعخ ٌٍىشف ػٓ اٌزأص١ش اٌغّ ٟاٌّؤوغذ ٚاٌّؼبد ٌألوغذح حبِغ اٌغٕ١بِ١ه إٌمٟ
ِٚ cinnamic acidمبسٔزٗ ثف١زبِ C ٓ١رغبٖ اٌغب٠ىٍٛفٛعفِٛب٠ذ ٚ Cyclophosphamideاٌز٠ ٞؼذ
ِشوت وّ١بئ٠ ٟغجت رٍف خال٠ب اٌىجذ ٚرّزٍه رأص١شا عِّ ٟؤوغذ ٚ,ثبعزخذاَ ٔظبَ اٌٍجبئٓ فin vivo ٟ
ٚثبالػزّبد ػٍ ٝرم ُ١١اٌفؼبٌ١خ اإلٔض١ّ٠خ ٌٍّؼبدٌ ٓ٠ألوغذح :اٌىبرٍ١ض ٚوٍٛربصب ْٛ٠اٌّخزضي ٌّغبٔظ خال٠ب
اٌىجذ.
اعزخذَ رشو١ضٌٍ ٓ٠غٕ١بِ١ه اعذ إٌمٍِ(2.8, 5.6(ٟغُ /وغُ ٚوً ػٍ ٝأفشاد الخزجبس فؼٍٙب اٌّؤوغذ
ٚاٌّؼبد ٌالوغذح ف ٟاٌفئشاْ اٌج١غ ٚ,رُ أزخبة اٌزشو١ض االِضً ٌٍّشوت ٚاٌز ٞاػطٔ ٝزبئظ افؼً ِٓ
اٌحبٌخ اٌطج١ؼ١خ اٌغ١طشح اٌغبٌجخ,ثؼذ رٌه اعش ٞاٌزذاخً ِبث ٓ١اٌزشو١ض االِضً ٚاٌّؤوغذاٌغب٠ىٍٛفٛعفِٛب٠ذ
ٚثشىً ِؼبٍِزبْ فجً ٚثؼذ اٌؼبًِ اٌّؤوغذٌّؼشفخ االٌ١خاٌز٠ ٟؼًّ ثٙب ٘زا اٌّشوت فِٕ ٟغ ا ٚرمٍ ً١االصش
اٌزبوغذ ٞاٌغب٠ىٍٛفٛعفِٛب٠ذ فمذ ػًّ ػٍ ٝسفغ لّ١خ أض ّٟ٠اٌّبربٌ١ض ٚاٌىٍٛربصب ْٛ٠اٌّخزضي اٌّؼبدٓ٠
ٌالوغذح ٚلذ وبْ اٌفؼً االوضش ا٠غبث١خ ػٕذ اعزؼّبي حبِغ اٌغٕ١بِ١ه إٌم ٟثغشػخ ٍِ 2.8غُ /وغُ لجً
اٌؼبًِ اٌّؤوغذ ٚثذسعخ الً ػٕذ ِؼبٍِخ اٌحٛ١أبد ثحبِغ ااٌغٕ١بِ١ه إٌم ٟثؼذ اٌؼبًِ اٌّؤوغذ ٚثبٌزبٌٟ
ّ٠ىٓ رظٕ١ف فؼً ٘زا اٌّشوت فٔ ٟظبَ اٌٍجبئٓ وِ ٗٔٛؼبد ٌالوغذح ِٚضجؾ ِجبشش Desmutagens
ثبٌذسعخ االِٚ ٌٝٚضجطبد ح٠ٛ١خ  Bioantimutagensثبٌذسعخ اٌضبٔ١خ.
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Biochemical, Hepatoprotcetive
Effects of Pure Cinnamic acid Against
Cyclophosphamide in White Mice.
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* Environment ,Water Technology and Research Directorate , Ministry of Science and
Technology.
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Abstract
The study was carried out to determine hepatotoxicity and
hepatoprotcetive effects for Cinnamic acid in comparison with vitamin C against
the mutagenic influence of cyclophosphamide ,which is a chemical compound
that damage hepatic cells and has mutagenic effects .The effect was studied in
mammalian system invivo depended on evaluating the enzymatic activity of
three hepatic enzymes: Alanine Transaminase(ALT),Aspartate Transaminase
(AST),Alkaline Phosphate (ALP).
Two concentration of pure cinnamic acid (5.6 , 2.8) mg/kg were evaluated
to chose the suitable concentration which remembered the negative control. In
order to used in the interaction experiments, included two types to treatments
pre-cyclophosphamide and post- cyclophosphamide in order to determine the
mechanisms of the pure cinnamic acid showed no toxic and hepatotoxicity
influence in biological system and instead it showed highly performance in
preventing or reducing the hepatotoxicity of cyclophosphamide.

Cinnamic acid increased the ALT,AST and ALP especially in dose 2.8
mg/kg .The positive effect was higher were pure cinnamic acid was used as
post- cyclophosphamide treatments and to less extent in pre- cyclophosphamide
treatments, therefore , cinnamic acid can be considered as a cure hepatocytes
from acute liver damage at first degree and responsible at the second degree as
a cardiac ,skeletal muscle and placental tissue protective.
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useful in differentiating between causes
of liver damage .Elevated AST levels
are not specific for liver damage and
AST has also been used as a cardiac
marker[4,5].

Introduction
Hepatotoxicity is a general term for
liver damage [1].The symptoms of
hepatotoxicity can be sign in damage of
the liver which reflected in liver
enzyme levels in the blood ,when the
liver is damaged, there enzymes are
released in to the blood stream ,where
the levels can be measured by blood
tests, these are called Liver Function
Tests
enzymes(LFTs)[2]that
are
routinely checked as part of LFTs
include:

_Alkaline Phosphatase (ALP)is an
enzyme in the cells lining the billary
ducts of the liver .ALP levels in plasma
will rise with large bile duct
obstruction ,intrahepatic cholestasis or
infiltrative diseases of the liver .ALP is
also present in bone and placental
tissue[5].

_Alanine Transaminase (ALT) also
called Serum Glutamic Pyruvate
Transaminase
(SGPT)or
Alanine
aminotransferase (ALAT),is an enzyme
present
in
hepatocytes
(liver
cells).When a cell is damage ,it releases
this enzyme into the blood ,where it is
measured ALT rises dramatically in
acute liver damage ,such as viral
hepatitis or paracetamol overdose
.Elevations are often measured in
multiple of the upper limit of normal
(ULM)[3,4].

Most liver diseases cause only mild
symptoms initially but it is vital that
these diseases be detected early.
Hepatic (liver)involvement in some
diseases can be of crucial importance
.The tasting AST,ALT and ALP are
liver function tests (LFTs)is performed
by a medical technologist on a patient
serum or plasma sample obtained by
phlebotomy. Some tests are associated
with functionality (e.g., albumin),some
with
cellular
integrity
(e.g.,
transaminase)and some with conditions
linked to the billary tract (ALP)[6].

_Aspartate Transaminase (AST)also
called Serum Glutamic Oxaloacetic
Transaminas e(SGOT)or Aspartate
aminotransferase(ASAT)is similar to
ALT in that it is another enzyme
associated with liver parenchmal cells.
Its raised in acute liver damage ,but is
also present in red blood cells and
cardiac and skeletal muscle and is
therefore, not specific to liver .The
ratio of AST to ALT is sometimes

Liver plays a central role in
transforming and clearing chemicals
and is susceptible to the toxicity from
these agents [7].Certain medicinal
agents ,when taken in overdoses and
sometimes even when introduced
within therapeutic ranges ,may injure
the organ[8].Other chemicals agents
,such as those used in laboratories and
industries ,natural chemicals and herbal
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can
also
induced
hepatotoxicity chemicals that cause
liver injury are called hepatotoxins[9].
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nutrition yields that made us to focus
our immediately study to evaluated the
antioxidant effect of pure cinnamic
acid in one of the biosystem the white
mice [14].

The bioaviabilities of Polyphenols in
plants such as cinnamic acid in
cinnamon bark(with all kinds),grape
fruit and other and their ability to
inhibition and prevent tumor formation
after entering blood circulation and
absorbing by bowel. They work
directly inhibitor by effect on protein or
control factors which operate in active
the system repairing cell[10]and also
because of motivate immune system
and increasing conformation natural
killer cells and effect in the enzymes
which responsible of process and
complete
the
cell
cycle
by
hyperexpression arrangement [11].The
pure cinnamic acid is a white
crystalline hydroxyl cinnamic acid
,slightly soluble in water, it's a part of
the biosynthetic shikimate and
phenylpropanoid pathways. It is
biosynthesis performed by action of the
enzyme phenylalnine aminanielyse
(PAL)on phenylalanine [12].

Material and Methods
Solution:
Phosphate Buffer Solution(PBS) [15].
NaOH(0.4N)prepared according to
[16].
Colchicine Solution : Colchicine1mg
(one tablet)and sterile distilled water
1ml .The solution was used
immediately after preparing 2.5 to 3
hours.[17].
Doses:
Two doses from the pure cinnamic acid
(Riedel-de Haën company)which are(
5.6,2.8) mg/ kg and vitamin C(180 mg/
kg )[18](as comparative groups and
cyclophosphamide compound in (50
mg/ kg )[19]as a positive control and
the PBS as a negative control.
Hepatoprotectivity effects:
To study the hepatotoxicity effect and
the hepatoprotcetive in laboratory
animals ,the gulping was orally by
syringe 1 ml size supplying with
gulping instrument as thin plastic tube
to turning shape and soft edge to avoid
harm the mice and inserted to the
digestive system of mouse ,but the
cyclophosphamide
was
injected
Intraperitonially because it lost after
(3-12)hours by urine[20].The white
mice was used in the experiments

The derivates of cinnamic acid such as
ferulic acid ,cinnamicaldehyde ,caffeic
acid ,chlorogenic acid and others
sowed
ability
to
cure
some
disease[13]such as antioxidant in vitro
and prevention of type 2-Diabetes
Mellitus and cardio vascular diseases
and because the scientific and locals
tends to use the natural products
specially the graces in medical and
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_1stgroup:(positive control): Mice
injected with
cyclophosphamide
compound 50 mg/ kg in the
Intraperitonial membrane in the first
day with dose 0.1 ml and then gulped
orally with the PBS for 7 days ,mice
dissected after24 h from the last dose.

which is Mus muscules(Balb/C)in age
(8-12)weeks that get from the National
Center for Drug Control and Research
.The mice put in plastic cages in groups
depend on the experimental need in
temperature room(25-32)Ċ and gave
the water and integrated animal fed
which manufacture locally.

_2nd group: Mice injected with
cyclophosphamide compound 50 mg/
kg in the Intraperitonial membrane in
the first day with dose 0.1 ml and then
gulped orally with the vitamin C (180
mg/ kg) for 7 days ,mice dissected
after24 h from the last dose.

The experiment:
Two concentration of from pure
cinnamic acid (5.6,2.8) mg/ Kg ,the
concentration a count depended on the
mouse weight .The experiment
contains 40 mice divided in to 5 groups
of 8 mice each (16 mice gulped with
the two cinnamic acid concentration
(5.6,2.8) mg/ Kg ,8 mice gulped with
PBS and depended as a negative
control ,8 mice injected with
cyclophosphamide compound and
depended as a positive control ,8 mice
gulped with vitamin C and depended as
a comparative groups and from the two
control) and the comparative groups
can gain primary idea about the
suitable concentrate to cinnamic acid .
Study the interaction between the
cinnamic acid and
cyclophosphamide.
After treated with cyclophosphamide
compound,24 mice were used in this
experiment ,8 gulped with the perfect
concentrate from the pure cinnamic
acid 5.6 mg/ kg, other 8 gulped with
vitamin C(180 mg/ kg) and the last 8
mice gulped with the PBS.

_3rd group: Mice injected with
cyclophosphamide compound 50 mg/
kg in the Intraperitonial membrane in
the first day with dose 0.1 ml and then
gulped orally with the perfect
concentrate of pure cinnamic acid (2.8
mg/ kg), mice dissected after24 h from
the last dose.
Preparing of tissue extract from
Liver mouse:
One gram from the mouse liver were
cutting in to very small pieces by sharp
knife in 1 ml from PBS and using in
the same time the pressure of hand
used to crush the liver tissue till be
sticky solution then move the attain to
the centrifuge with (5000 round/
second) speed for one hour .Remove
the upper layer and let the remainder in
the bottom of the test tubes,, keep in
freezer (-20) Ċ until evaluate or use
54

JOURNAL OF MADENT ALELEM COLLEGE

directly to measure the activity of
enzyme [21].

VOL 3

NO 2

YEAR 2011

Used the test instrument belonging to
measured the activity of AST enzyme
(Aspartate transaminase),ALT(Alanine
transaminase ) ,which imported from
SYRBIO company get the two test
tubes for all par ten, the first one
containing blank reagent and the other
the sample which need to measure the
enzyme activity [16].

Enzymatic assay:
-Measured the enzyme activity of
Alanine transaminase (ALT),
Aspartate transaminase (AST).

Reagent (blank)

Sample

--0.1 ml
Sample
0.5 ml
0.5 ml
Solution 1 (ALT or
AST)
0.1 ml
-Distilled Water
Shaken gently and keep Incubate 37 Ċ for 30 minute
0.5 ml
0.5 ml
Solution 2 (ALT or
AST)
Shaken gently and keep in 20 Ċ for 20 minute.
5 ml
5 ml
NaOH (0.4 N)
Shaken tubes ,read absorbance after 5-10 minutes at wavelength 530 – 550
(546) nm
-Measured the Enzyme activity of Alkaline Phosphatase (ALP):
Four test tubes prepared for all part ten ,the first containing the sample, The second is
the sample blank, The third containing the standard sample ,The fourth containing the
detection blank, [22].
Contains

Detection
reagent
Serum
Reagent 2
Reagent 3

First tube
(sample)
2 ml

Second tube
(sample
blank)
2 ml

Third tube
(standard
sample)
2 ml

Incubate for 5 minute in 37 Ċ
50 µl
___
___
-----50 µl
Incubate for 51 minute exacting in 37 Ċ
0.5 ml
0.5 ml
0.5 ml
55
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Shaken the tubes handily or by vortex
0.5 ml
0.5 ml
0.5 ml
0.5 ml
Reagent4
--50 µl
----Serum
------50 µl
D.W.
Shaken tubes ,read absorbance after 10 minutes ,in wavelength 520 nm
The absorbance measured = OD of sample serum – OD Serum blank
Standard absorbance

xn

released when liver cells are damaged
[25.26]

Statistical analysis
The statistical analysis is done to get
the means ±SE and test the different
significant among the means by using
Duncan test [23] then differences
among the means in interaction
experiments were compared between
the Vit. C, cinnamic extract and the
cyclophosphamide by using T- test
[24].

Aspartate
(AST).

Transaminase

Enzyme

Table (1) expressed that the position
treatment with cyclophosphamide
related to low value of AST enzyme in
the serum (27.2U/L) with significant
(p≤0.05) comparing with the negative
treatment
(30.75U/L),
while
comparative group showed high value
in enzyme level (40.2U/L) and
increasing with different significant
when compared with both the negative
and positive treatment. The gulping
with cinnamic acid (2.8mg/kg) showed
that the value reached to (30.77U/L)
when comparison with both negative
and positive treatment and no
significant with the comparative group
(p≤0.05), but when gulping with the
concentrate (2.8mg/kg) of cinnamic
acid
showed
significant
when
compared with the positive treatment
and high significant (40.69U/L) when
compare with both cinnamic acid (5.6
mg/kg) and also with the comparative

Results and Discussion
Select the perfect concentrate from
the pure cinnamic acid in
antioxidant activity.
The changes of liver function tests
(LFTs) in the serum of white mice
The liver carries out numerous
synthetic, excretion and detoxification
functions[25,26], however only a
minority of these can be measured by
levels of products in the blood. Liver
Function Testes (LFTs) measure the
concentration of various different
protein and enzyme in the blood that
are either produced by liver cell or
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group, there is no significant in
compared with the negative treatment .
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Alkaline phosphates Enzyme (ALP).

The result indicated that (2.8 mg/kg)
was the best concentration when
gulping for seven days, which showed
in the result of AST enzyme and
referred to caused heart attack,
infectious mononucleosis, liver disease
hepatitis and trauma when the level of
this enzyme was increasing [25,26].
Alanine
(ALT).

VOL 3

This enzyme is mainly implicated in
the diagnosis of billary abstraction and
was normally found in small bile tracts
in the liver, it is also found in the liver,
bone, placenta and the evaluated levels
may be due to a problem outside the
liver such as a malignancy (cancer)
[25,26].Mice
treatment
with
cyclophosphamide
was
showed
significantly elevated (256.6U/L),
comparison with negative treatment
(148.38U/L) and Vit.C with p value
(p≤0.05).
The
cinnamic
acid
concentration (5.6 mg/kg) showed
significantly elevated (438.7U/L) in
mice serum with p value (p≤0.05)
comparative with other treatment,
while
cinnamic
acid
extract
concentration (2.8mg/kg) showed
increased with significant reached
(395.7U/L) in mice serum with p value
(p≤0.05) comparative with other
treatment table(1).

Enzyme

Table (1) showed that the positive
treatment as a result by using
cyclophosphamide was lowing in ALA
concentration reached to (61.4U/L) and
this result indicated to different
significant in comparing with negative
treatment (63.6U/L) and comparative
group (70.36U/L) with p value
(p≤0.05).The
cinnamic
acid
(5.6mg/kg) showed (75.62U/L) when
compared with positive and negative
treatment and no significant when
compared with comparative group,
then the present study showed that the
mean of cinnamic acid (2.8mg/kg) and
comparative group significantly from
other treatment with p value (p≤0.05)
In comparison with other study, results
referred to increasing in significant
between them and the best result
related to concentrate (2.8 mg/kg) of
cinnamic acid in value of ALA
enzyme results which caused hepatitis,
cirrhosis and infectious mononucleosis
[25,26]

Interaction
between
the
cyclophosphamide and the pure
cinnamic acid dose 2.8 mg /kg.
After make sure from no hepatotoxicity
effects to the perfect concentrate of the
pure cinnamic acid which depended in
this study ,the interaction between the
pure
cinnamic
acid
and
cyclophosphamide
which
caused
toxicity and mutation influences
because it prevent the cell from divided
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by damaging the DNA itself and the
interaction contain giving the pure
cinnamic acid with dose2.8 mg /Kg
after the mutation factor.

Table (2) showed that treating with Vit.
C after cyclophosphamide increased
the rate of AST concentrated in the
serum of mice (33.01)U/L comparison
with control (28.05)U/L. When gulping
with (2.8mg/Kg) of cinnamic acid after
cyclophosphamide was showed no
significant (31.09) U/L when compared
with the Vit. C with p value (p≤0.05)
Transaminase

NO 2

YEAR 2011

Table (2) was appeared that Vit.C
treatment after the cyclophosphamide
increased in ALP concentrated in
serum of mice (478.09) U/L
comparison with control treatment
(456.32)U/L. When gulping with
(2.8mg/kg) of cinnamic acid after
cyclophosphamide showed lowing Lin
ALP concentrate (236.74) U/L when
compared with both control and Vit. C
treatment with p value (p≤0.05).

_ The changes of liver function tests
(LFTs) in the serum of white mice
after
the
cyclophasphamide
treatment.
Aspartate Transaminase Enzyme
(AST).

Alanine
(ALT).

VOL 3

The above results showed that the pure
cinnamic acid dose 2.8 mg/Kg have
hepatoprotcetive activity and with
activity more than the vitamin C ,
mechanisms of cinnamic acid to repair
hepatocytes were:
 Avoid and prevent hydroxyl radical
as a product of hydrogen peroxide
and gave the first spark for start the
chemical interaction such as lipid
peroxidation [27].
 Avoid or prevent or repair oxidation
of DNA and protein, which depend
on the hydroxyl groups of cinnamic
acid [28.29].
 Cinnamic acid was suppressed
hepatic fibrosis and protected liver
against damage [30].
 Cinnamic
acid
have
antihyperlipidemic action [31].
 Release of inflammatory mediators
such as cytokines, histamine,
prostaglandins and leukotrenes to
protect hepatocyte [31].
 The liver cytochrome p-450 system
converts cyclophosphamide to 4-

Enzyme

Results showed increasing in the rate of
ALT concentrated when treating with
Vit.C
after
cyclophosphamide
(59.89)U/L comparison with the
control treatment (52.52)U/L. When
gulping with (2.8mg/Kg) of cinnamic
acid extract after the cyclophosphamide
showed increasing in the rate of ALT
comparing with control and no
significant when it compared with the
Vit .C with p value (p≤0.05), as
showed in table (2).
Alkaline phosphates Enzyme (ALP).
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hydroxycyclophosphamide, which
is
a
equilibrium
with
aldophosphamide. phosphoramide
mustard and acrolien were yielded
from cleavage aldophosphamide.
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These two compounds are highly
cytotoxic .Cyclophosphamide is
uncommon hepatic toxin and its
effect was due to an idiosyncratic
reaction [32].

Table (1) Liver function tests (LFTs) in the serum of white mice.
Treat

Negative
treat
(PBS)

Test
AST
ALT
ALP

30.75±0.99
b
63.6± 0.11
b
148.30±0.85
a

Comparative Positive treatment
groups,
Cyclophosphamid
Vit.C
e
(180mg/Kg)
(50 mg /Kg)
Mean ±SE (U/L)
40.2±0.81
27.2± 0.96
a
c
70.36±0.34
52.5± 0.17
a
c
385.125±0.92
256.6± 0.34
b
c

Cinnamic
acid
(5.6 mg /Kg)

Cinnamic acid
(2.8 mg /Kg)

30.77±0.75
a
61.4±0.89
a
438.7±0.68
a

40.69±0.14
b
75.62±0.91
b
395.7±0.99
b

*Values are presented as means ±SE (n= 8 mice /group).

*Probability( p≤ 0.05).

* a, b, c within any column significant differences.
Table (2): Liver function tests (LFTs) in the serum of white mice after with the
Cyclophasphamide component treated(7 days).
Treat

Cyclophosphamide after
Phosphate Buffer solution

Cyclophosphamide
after Vit. C

Test
AST
ALA
ALP

Mean ±SE (U/L)
28.05 ± 0.91
33.01 ± 0.83
b
a
52.52 ± 0.93
59.89 ± 0.91
b
a
456.32 ± 0.62
478.09 ± 0.83
b
a

*Values are presented as means ±SE (n= 8 mice /group).
* a, b, c within any column significant differences.
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Cyclophosphamide
after perfect
concentrate of
Cinnamic acid
(2.8 mg/kg)
31.812±0.25
a
61.23± 0.93
a
236.74±0.48
b

*Probability( p≤ 0.05).
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اىزأثٍشاد اىنٍَ٘حٌٍ٘خ
ىحبٍض اىسٍْـــبٍٍـــل اىْقــــً ىحَبٌخ اىنجذ ضذ اىسبٌني٘ف٘سفٍ٘بٌذ فً
اىفئـــــــشاُ اىجٍض
*ّجـــبه خيٍــو ٍ٘ســـى*,ىجٍت احَذ اىضثٍذي *,إٌَبُ ْٕذي مبطع**,إششاق عجذ األٍٍش عيً
* دائشح رنْ٘ى٘خٍب ٗثح٘س اىجٍئخ ٗاىٍَبٓٗ -صاسح اىعـــــــيً٘ ٗاىزنـــــــْ٘ى٘خٍب.

** اىَشمض اى٘طًْ ىيشقبثخ ٗاىجح٘س اىذٗائٍخٗ,صاسح اىظحخ.

اىخالطـــــــخ
أخشٌذ اىذساسخ ىينشف عِ اىزأثٍش اىسًَ ىينجذ ىحبٍض اىسٍْبٍٍل اىْقً cinnamic acid
ٍٗقبسّزٔ ثفٍزبٍٍِ  Cردبٓ اىسبٌني٘ف٘سفٍ٘بٌذ ٗ Cyclophosphamideاىزي ٌعذ ٍشمت مٍَبئً
ٌسجت ريف خالٌب اىنجذ ٗثبسزخذاً ّظبً اىيجبئِ فً ٗ invivoثبالعزَبد عيى رقٌٍٍ ىثالس ٍِ إّضٌَبد
Alanine Transaminase(ALT),Aspartate Transaminase
ٗظبئف اىنجذ:
.(AST),Alkaline Phosphate (ALP).
اسزخذً رشمٍضٌٍِ ىحبٍض اىسٍْبٍٍل اىْقً(ٍ (2.8,5.6يغٌ /مغٌ ٗمو عيى اّفشاد الّزخبة اىزشمٍض
األٍثو ىيَشمت ٗاىزي أعطى ّزبئح أفضو ٍِ اىحبىخ اىطجٍعٍخ اىسٍطشح اىسبىجخ,ثعذ رىل اخشي اىزذاخو
ٍبثٍِ اىزشمٍض األٍثو اىسبٌني٘ف٘سفٍ٘بٌذ ٗثشنو ٍعبٍيزبُ فجو ٗثعذ ىَعشفخ اَىٍخ اىزً ٌعَو ثٖب
حبٍض اىسٍْبٍٍل فً ٍْع ٗ رقيٍو األثش اىسًَ ىينجذ ىيسبٌني٘ف٘سفٍ٘بٌذ فقذ عَو عيى سفع قٍَخ
ٗ) ALT,AST,ALP(LFTsقذ مبُ اىفعو األمثش اٌدبثٍخ عْذ اسزعَبه
إّضٌَبد ٗظبئف اىنجذ
حبٍض اىسٍْبٍٍل اىْقً ثدشعخ ٍ 2.8يغٌ /مغٌ ثعذ اىسبٌني٘ف٘سفٍ٘بٌذ ٗثذسخخ اقو عْذ ٍعبٍيخ
اىحٍ٘اّبد ثحبٍض اىسٍْبٍٍل اىْقً قجو اىسبٌني٘ف٘سفٍ٘بٌذ ٗثبىزبىً ٌَنِ رظٍْف فعو ٕزا اىَشمت
فً ّظبً اىيجبئِ مّ٘ٔ عالج ثبىذسخخ األٗىى ىحَبٌخ خالٌب اىنجذ ٍِ اىضشس اىحبد ٗثبىذسخخ اىثبٍّخ
ٗقبئٍب ىيعضالد اىٍٖنيٍخ ٗاىقيجٍخ ٗخالٌب اىَشٍَخ .
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Abstract
Information and Communication Technology (ICT) provides developing nations
with an unprecedented opportunity to meet vital development goals, such as
poverty reduction, basic healthcare, and education, far more effectively than before.
In this paper a general survey to ICT statistics in Iraq will be studded and an
analysis and a comparison between ICT statistics in Iraq, Arabian and Developing
countries will be performed. In add a statistical result from a USA and European
Countries will be performed for comparison purposes.
Suggestions will be presented to reach the required level of ICT in Iraq to enable
the process of Iraqi rebuilding. These suggestions include the requirements from
Educational, governmental and private sector activities.
Key Words: ICT, ICT In Education, ICT in Iraq, ICT and ITU

64

JOURNAL OF MADENT ALELEM COLLEGE

1. Introduction

VOL 3

NO 2

YEAR 2011

concerned with the way these different
uses can work with each other. Some
products for example, are personal
computers, digital television, email,
and robots.

Information and Communications
Technology 0r Technologies (ICTs)
have been identified by many
international development institutions
as a crucial element in developing the
worlds'
poorest
countries,
by
integrating them into the global
economy and by making global
markets more accessible. The World
Bank has collaborated with the
International Finance Corporation to
promote access to ICTs, an initiative
which it describes as one of its most
successful. In 2006 the United Nations
launched an initiative called the Global
Alliance
for
Information
and
Communication Technologies and
Development.[1]

In business, ICT is often categorized
into two broad types of product: 1- The traditional computer-based
technologies (things can be typically do
on a personal computer or using
computers at home or at work); and
2- The more recent and fast-growing
range of digital communication
technologies (which allow people and
organizations to communicate and
share information digitally). [2,3]
ICT is an umbrella term that includes
any
communication
device
or
application, encompassing: radio,
television, cellular phones, computer
and network hardware and software,
satellite systems and so on, as well as
the various services and applications
associated with them, such as
videoconferencing
and
distance
learning. ICTs are often spoken of in a
particular context, such as ICTs in
education, health care, or libraries.

The new information technologies are
the driving force behind the explosion
of information and the fragmentation of
knowledge that we witness today. All
available information doubles every
three years and yet, we are able to use
less than ten percent of the available
information.
The greatest challenge facing us today
is how to organize information into
structured knowledge. We must rise
above the obsession with the quantity
of information and the speed of
transmission, and focus on the fact that
the key issue for us is our ability to
organize the information once it has
been amassed, to assimilate it, to find
meaning in it and assure its survival.[2]

According
to
the
European
Commission, the importance of ICTs
lies less in the technology itself than in
its ability to create greater access to
information and communication in
underserved
populations.
Many
countries around the world have
established organizations for the
promotion of ICTs, because it is feared
that unless less technologically

ICT covers any product that will store,
retrieve, manipulate, transmit or
receive information electronically in a
digital form. Importantly, it is also
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advanced areas have a chance to catch
up, the increasing technological
advances in developed nations will
only serve to exacerbate the alreadyexisting economic gap between
technological "have" and "have not"
areas. Internationally, the United
Nations actively promotes ICTs for
Development (ICT4D) as a means of
bridging the digital divide. [4]
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Despite the international spread of
ICTs, the economic impacts have been
geographically uneven. They have
exacerbated pre-existing disparities
between developed countries, which
can afford to produce and consume the
latest technologies, and developing
countries, which cannot. This gap is
known as the digital divide.[2]
2.2 Social Impact

ICTs allow users to participate in a
rapidly changing world in which work
and other activities are increasingly
transformed by access to varied and
developing technologies.[2]

ICTs have impacted societies on many
levels. They have extended the reach of
public administration, leading to a
centralization of regional management
into urban centers.

2. Some ICT Impacts

They have led to new forms of
employment in innovation and
production of ICTs and a demand for
highly-skilled specialists. However,
ICTs have also enabled professionals in
certain industries to be replaced by
unskilled workers, or even made
entirely redundant. Proponents of ICTs
portray this as a ‗re-skilling‘ of the
workforce, while to detractors it is a
‗de-skilling‘ process.

2.1 Economic Impact
In the recent decades widespread
incorporation of ICTs into many tiers
of business, political processes and
structuring of the global economy has
occurred.
ICTs have
increased
international interconnectedness and
sped up the process of globalization.
They have been ICTs, in conjunction
with globalization and the information
revolution,
have
reshaped
the
workforce. By increasing the speed of
international communication, ICTs
have enabled corporations to outsource
jobs, both in the manufacturing as well
as white collar sectors. While this
lowers production costs and, as a result,
the cost of goods, it has also had
fundamental and often detrimental
impacts on labor conditions.

ICTs
facilitate
the
ease
of
communication, which has many
profound effects. In the business world,
deals can be made through emails and
video conferencing, and mobile phone
technology has made it possible for
people to check and send messages on
the go, allowing us to be connected.
Although this has greatly facilitated the
business world in general, many
negative implications to be considered
as well. Simple messages which used
to be delivered face-to-face are now
being sent through the cold impersonal
66
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means of email. This has effectively
reduced socialization within the office,
thus contributing to the weakening of
bonds within the workplace.
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Extended core
A11 Radio sets per 100 inhabitants
A12 Television sets per 100 inhabitants
3.2 Core Indicators on Access to, and
Use of, ICT by Households and
Individuals
Basic core examples (HH1 to HH10)
HH1 Proportion of households with a
radio
HH2 Proportion of households with a
TV
HH10 Internet activities undertaken by
individuals in the last 12 months
getting information: (a) about goods or
services; (b) related to health or health
services;
(c)
from
government
organizations / public authorities via
websites or email; and (d) other
information or general Web browsing
In addition there is a list of Extended
core (See [5] for details).

Despite these imbalances in power
relations,
many
social
justice
movements believe ICTs can be used to
promote equality and empower
marginalized groups. These groups
advocate ICTs as a means of providing
accessible and affordable information
and as a platform for voices that might
otherwise go unheard. [2]
3.
Core
Lists
of
ICT
Indicators
The core list of ICT1 indicators
presented was the outcome of an
intensive consultation process by the
Partnership on Measuring ICT for
Development with national statistics
offices (NSOs). This included a
stocktaking exercise through which
metadata on the status of official
information society statistics were
obtained from NSOs worldwide, as
well as a series of regional events on
core ICT indicators.[5]
3.1 Core Indicators on
Infrastructure and Access

VOL 3

3.3 Core Indicators on Use
of ICT by Businesses
Basic core examples (B1 to B8)
B1 Proportion of businesses using
computers
B2 Proportion of employees using
computers
B8 Proportion of businesses placing
orders over the Internet
In addition there is a list of Extended
core (See [5] for details).

ICT

Basic core examples (A1 to A12)
A1 Fixed telephone lines per 100
inhabitants
A2 Mobile cellular subscribers per 100
inhabitants
A3 Computers per 100 inhabitants
A4 Internet subscribers per 100
inhabitants
A10 Percentage of localities with
public Internet access centers (PIACs)
by number of inhabitants (rural/urban)

3.4 Core Indicators on the ICT
Sector and Trade in ICT Goods
Basic core
ICT1 Proportion of total business
sector workforce involved in the ICT
sector
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ICT2 Value added in the ICT sector (as
a percentage of total business sector
value added)
ICT3 ICT goods imports as a
percentage of total imports
ICT4 ICT goods exports as a
percentage of total exports
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Table (1) shows some statistical
indicators to compute the ICT
Development Indicator IDI for some
world countries including some Arabic
and
Developing
countries.
Unfortunately Iraq not included in
these international statistics.

Table (1) Statistical tables of indicators used to compute the IDI [6]
Fixed
Telephone lines
per 100 inhab

Country

2002

2007

Bahrain
Egypt
Jordan
Syria
Kuwait
China
UAE
UK
USA
Sweden

25.2
11.1
12.8
11.9
19.8
16.6
29.1
58.8
65.3
62.5

25.9
14.9
9.9
17.3
18.6
27.5
31.6
55.4
53.4
60.4

Mobile
cellular
subscriptions
per 100 inhab

International
Internet B W
per Internet
user(bit/s)

2002
2007
55.9 148.3
6.4 3 9.83
23.2
80.5
2.2
31.3
50.3
97.3
16.0
41.2
64.6 176.5
83.3 118.5
48.9
83.5
89.0 113.7

2002

2007

1’588
39
293
44
308
159
1’067
9’662
2’208
14‘96

7’660
1’023
831
304
2’577
1’735
5’380
55’281
15’341
62‘48

Proportion
of
Households
with
computer
2002
2007
35.0 50.7
3.0
16.1
16.4 25.1
20.0 35.0
29.0 34.1
10.2 39.1
33.0 43.3
57.9 75.0
59.0 70.2
75.0 83.0

Proportion of
Households
with Interne

2002 2007
19.0
1.4
5.0
20.0
24.0
5.0
30.0
50.0
52.0
66.0

34.1
9.1
10.5
30.0
29.1
16.4
40.4
67.0
61.7
79.0

necessary to prepare young people to
play full roles in modern society and to
contribute to a knowledge nation.
Maintaining a capacity to advise
national governments on the use of
technology in schools and, in
particular, on the optimal balance,
given local circumstances, between
ICT and older educational technologies
and assisting countries in developing
educational software and materials that
reflect their own national and regional
cultures are key components of the
Organization‘s strategy to achieve the
Education for All goals.

5. ICT IN EDUCATION
ICT has become, within a very short
time, one of the basic building blocks
of modern society. Many countries now
regard
understanding
ICT
and
mastering the basic skills and concepts
of ICT as part of the core of education,
alongside
reading, writing
and
numeracy.
One of UNESCO‘s overriding aims is
to ensure that all countries, both
developed and developing, have access
to the best educational facilities
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some schools. In high school, the ICT
is an optional subject.

The goal has two key purposes. The
first is to specify a curriculum in ICT
for secondary schools that is in line
with current international trends. The
second purpose is to outline a program
of professional development for
teachers necessary to implement the
specified
ICT
curriculum
successfully.[7]

In the United Kingdom, Information
and Communication Technology (ICT)
is a subject in education, and a part of
the National Curriculum. All students
must
study
Information
and
Communication Technology to GCSE
level.
Within Scotland and the North East of
England a pilot enterprise in education
initiative aims to use ICT as a vehicle
to encourage creative thinking within
the youth demographic. Tapping into
the 'unconstrained' minds of the
region's young people, the program
simulates the process of taking a new
innovative ICT idea through the
commercialization
process.
The
competition is sponsored by Microsoft
and BT and hopes to expand its reach
throughout the UK in 2009/10.[8]

The main purpose of ICT in Education
means is implementing of ICT
Equipments and Tools in TeachingLearning process as a media and
methodology. The purpose of ICT in
education is generally to familiarize
students with the use and workings of
computers, and related social and
ethical issues.
ICT has also enabled learning through
multiple intelligence as ICT has
introduced learning through simulation
games; this enables active learning
through all senses

For developing countries ICTs have the
potential for increasing access to and
improving the relevance and quality of
education. It thus represents a
potentially equalizing strategy for
developing countries.

ICT in education can be broadly
categorized in the following ways as
-ICT as a subject (i.e., computer
studies)

ICTs are a potentially powerful tool for
extending educational opportunities,
both formal and non-formal, to
previously
underserved
constituencies—scattered and rural
populations,
groups
traditionally
excluded from education due to
cultural or social reasons such as ethnic
minorities, girls and women, persons
with disabilities, and the elderly, as
well as all others who for reasons of

-ICT as a tool to support traditional
subjects
(i.e.,
computer-based
learning, presentation, research)
-ICT as an administrative tool (i.e.,
education management information
systems/EMIS).
As an example In Kenya, ICT is not
taught as a subject in primary school. It
is taught as an added advantage to
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cost or because of time constraints are
unable to enroll on campus. [7]
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Table (2) shows some statistical ICT
indicators for some Arab countries
included Iraq for years up to 2008(That
what is available in 2010 publications).
[9,10]

5. Challenges for the Uptake of ICT
In Arab States

Table (2 ) Statistical tables of indicators used to compute the IDI
Main(Fixed)
telephone
lines
per 100
inhab.
Country
Bahrain
Egypt
Jordan
Syria
Kuwait
China
UAE
UK
USA
Sweden

2007
2008
26.8
28.4
14.1
14.6
9.4
8.5
16.8
17.1
18.6 18.5
27.5
25.5
31.7
33.6
55.5
54.2
51.3
49.6
60.1
57.8

Mobile
cellular
subscriptions
per 100
inhab.
2007
2008
146.9 185.8
37.6
50.6
80.3
86.6
30.4
33.2
97.3
99.6
41.2
47.9
177.2 208.6
121.2 126.3
85.2
86.8
111.1 118.3

International
Internet B W
(bit/s) per
Internet user

2007

2008

7'660 11'020
1'262
1'995
788
2'893
304
589
2'577
3'390
1'735
2'149
8'718 13'333
55'259 77'179
15'341 21'403
62'174 109'928

Proportion of
Households
with
computer

Proportion
of
Households
with Interne

2007
2008
87.0 87.0
10.5
13.1
25.1
39.3
35.0
38.5
34.1
35.2
29.0
31.8
58.5
74.0
75.0
78.0
70.2
72.5
83.0
87.1

2007
2008
46.5 48.0
9.5
12.9
10.4 13.2
30.0 31.2
29.1 29.7
16.4 18.3
48.7
66.4
66.7
71.1
61.7
62.5
78.5
84.4

The Challenges for the Uptake of ICT In Arab States as;
highest software piracy rates in the
world.
2- Regulatory Framework Ignores the
Arab Citizen
3- No common plan: foregoing ICT
efficiency opportunities
4- Insufficient Funding for ICT
Research and Development
5- ―Digital Poverty:‖ mediocre
bandwidth and connectivity
6- Poor Interconnectivity of Arab IP
Systems
5.2 Obstacles Relating to Individual
Capabilities
and
Access
to
Technology

5.1 Obstacles Relating to the
Environment
Most challenges in ICT adoption and
usage lie in the political and regulatory
environment. With uneven records in
legal and regulatory issues, weak ICT
strategies, chronic R&D shortages,
excessive
reliance
on
foreign
technology, and
Ongoing
weaknesses
in
ICT
implementation, Arab states are
frequently lagging in their readiness for
the networked future.
1- High software piracy rates
jeopardize confidence with one of the
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Several of the obstacles faced by
individual countries are deeply
engrained. Such obstacles include
societal rigidity, weaknesses in
education, unfair income distribution,
and uneven access to technology.
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developing countries. In light of such
developments, the question remains as
to whether the global digital divide is
widening or narrowing, what the
contributing factors are, and what
progress has been made by individual
countries to close the digital divide.[9]
6. ICT in IRAQ

1- An Increasing Arab ―brain drain‖
2- Digital Divide Remains
3- Obstacles in Business and
Governmental Sectors
4- Weak Local ICT Capabilities
5- Marginal Local Language Content
5.3 Prescriptions
1- Create a Common Arab ICT
Strategy Aligned With National
Ambitions
2- Proceed Towards Technological
Sovereignty
3- Increase the Competitiveness of the
Telecommunications Industry
4- Reduce the Digital Divide
5- Stimulate Arabic Content
In the developing world, mobile phones
have revolutionized telecommunication
and have reached an estimated average
49.5 per cent penetration rate at the end
of 2008 – from close to zero only ten
years ago. This is not only faster than
any other technology in the past, but
the mobile phone is also the single
most widespread ICT today. The
number of Internet users, on the other
hand, has grown at a much slower rate,
in particular in the developing world,
where at the end of 2007 only 13 out of
100 inhabitants used the Internet. Fixed
Internet access in developing countries
is still limited, and, where available,
often slow and/or expensive. Highspeed (broadband) connections are rare
and
mobile
broadband,
while
increasing steeply in high-income
countries, is still insignificant in most

Despite Iraq's turmoil, successive
governments have been able to
improve the telecom sector and the
information society, as well as involve
the private sector through the creation
of the regulatory environment which is
represented by the Communications
and Media Commission, which resulted
in a boom in the mobile services
(GSM). Work is also underway to
restructure the sector and to plan its
policies by approving a package of
legislation
and
governmental
regulations.
In
2009,
the
Ministry
of
Communications, almost completed
several strategic projects, through
which modern technologies for the
NGN systems, optical, microwave, and
wireless communication services will
be introduced. Added to that is the step
taken to establish more international
space stations, more Internet services,
and more infrastructure projects for
electronic applications, notably the egovernment project.
There are also measures taken to
approve the five-year strategy for the
development of the sector which has
been laid down in collaboration with
ESCWA (Economic and Social
Commission for Western Asia).
Currently, consecutive meetings are
being held to study the strategy, yet its
implementation has not been approved.
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The Ministry of Communications will
be the body responsible for its
implementation starting from 2010
instead of 2009 as was decided earlier.
[11]
6.1 Iraqi Infrastructure
By The Ministry of Communications is
heading towards renewing its outdated
fixed phone networks and updating its
communication systems infrastructure
with the latest technologies. As evident
in the following projects:
- There is the seven rings optical
network which connects all Iraqi
governorates via an optical system
(DWDM) with a capacity of STM-64.
There are also other projects like the
Baghdad eight rings optical network
(DWDM) with a capacity of STM-64,
the optical links STM-1 project, and
other projects that link the Iraqi
governorates together and with
neighboring countries and with the rest
of the world;
- There is the national microwave
system with seven tracks, with
capacities of 7STM-1+ 1, and
5STM1+1;
- There is a new exchange system
(NGN)
with
720,000
numbers
distributed over 26 exchanges of
different capacities, work is also
carried out to expand the IP Backbone,
and update the aging ground network
in-order to operate all modern
exchanges, as well as establishing 3management domains which are
divided into three zones northern,
central and southern, work is also
carried out
to complete the optical system DWDM
access networks to overcome the fiber
to cabinet problems;
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- There are also the space
communications, where there are three
satellite stations operating in service
with a total expandable capacity of
74E1S. There is also a plan to create
more space stations, one of which is
Al-Kadhimiya station to the north of
Baghdad which is under construction
with an expandable capacity of 24E1S;
- There is also the IP project for the egovernment and to link ministries and
state institutions;
- Seeking to establish a management
center to control all communication
projects in Iraq, and the electronic
archiving project together with the
establishing of the LAN networks for
the center of the Ministry;
- The reliance of the Internet company
on the above mentioned infrastructure
to implement its plan using various
technologies as a means of network
access, including DSL, WiMAX, and
in some assemblies the Wi-Fi
technology. [11]
6.2 Initiatives and Projects For ICT
Infrastructure and Development of
New Service
In 2008, the sum of government
allocations for investment projects of
the Ministry of Communications
reached 378 billion Iraqi dinars
according to preliminary estimates for
this budget. In 2009, these allocations
exceeded 250 billion dinars.
Investments
in
communications
networks reached big sums, whereby
approximately 3.75 billion dollars
worth of mobile phone licenses were
invested in. That was in addition to the
revenue share of these companies,
which ranges between (15-18 per cent)
of
the
gross
revenue,
and
approximately 80 million dollars worth
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of fixed wireless phone licenses and a
revenue share ranging between (10-33
per cent) of the gross revenue. This
investment encouraged competition in
the telecommunications market in Iraq,
which resulted in better service at a
lower cost. [11]
6.3 ICT Connectivity
Based on a survey carried out by "The
Iraqi Mobile Bang", mobile phone
users did not face difficulties and they
were from both sexes and from all
social classes. They were also able to
call rural areas which suffer from
limited fixed telecommunications
networks, the public mobile telephone
service covered nearly all of Iraq, and
the rate of mobile phones reached 1.56
mobile phone per Iraqi family. The rate
of the Internet use by Iraqis amounted
to 3 per cent, where 39 per cent of
whom use it at home, 34 per cent in
internet cafés, and 26 per cent in
educational institutions, work and other
places. [11]
6.4 Internet Infrastructure
The Ministry of Communications
signed a partnership contract with a
Lebanese firm to supply the devices
necessary for the Internet service using
(Dial-up,
VoIP,
WiFi,
DSL)
technologies. The contract continued
until 31/12/2007. The Ministry is
planning to provide Internet service
using fiber optic cables network. It is
also planning to sign contracts for the
supply of a band between (50-100) MB
/ s via satellite, as well as to carry out
the management, maintenance and
expansion of the broadband in Baghdad
in-order to provide interconnection to
all ministries and some institutions and
universities via the micro technology
(PTP) and ( PMP). This would serve as
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the infrastructure for the e-government
project. Added to that is the
expansion of the project during 2008 to
cover all the city of Baghdad, using the
WiMAX technology, and targeting the
year 2012 to cover with this technology
all of Iraq in-order to serve all
government institutions.
In 2009, the building of the
international access portals of the
Internet in Iraq was completed and its
expansion to include all governorates
will be finished by 2011. This would
provide the possibility to integrate with
a very broadband of up to (10GB / s).
At
the
national
level,
the
Communications
and
Media
Commission granted licenses to
provide fixed service WiMAX
(802.16d) under the fixed wireless
phone licenses in the band of 3.5 GHz
whereby it granted every national
company a band of 4 * 3.5 MHz and
every local company a band of 3 *
3.5MHz in order to provide this
service. The Commission looks
forward to granting other mobile
licenses for this service (802.16e) one
of which is the license which will be
allocated to meet the requirements of
government institutions.[11]

6.5 ICT in Education and Training
The Iraqi Commission for Computer
and Informatics prepared a number of
projects to improve the ICT status in
Iraq. It also established in universities
about 110 computer centers and 37
centers for the Internet. The
Commission opened an academy for
networks to train employees from both
the public and private sectors, after
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which the participant is granted an
international certificate recognized by
the (Cisco) company.
Iraqi universities have more than (50)
departments in the disciplines of
computer
engineering,
computer
sciences, and IT. The number of
students in the preparatory studies for
these disciplines amounted to about
7,000 students. The number of
graduates in these specialties amounted
to 8,089 graduates and their ratio to the
total number of graduates is about 10.8
per cent (according to the reports of the
Central organization for Statistics and
IT). The universities benefit from
ESCWA project on Iraqi academic
networks. Refer to Box 2 for more
information. To give a general idea
about the number of employees
working in the ICT disciplines, the
General
Company
for
Telecommunications and Post is given
as an example, whereby in 2008 the
number of its engineering staff
amounted to about 1,150 engineers
from both sexes, and the number of its
technicians amounted to 7,100 in
addition to the various supporting staff
from other disciplines. [11]
7. Recommendations
The recommendations will be divided
to three parts due to the deep gap in
ICT requirements and infrastructure,
these parts are:
- Recommendations due to would
and
international
situations
needs.
- Recommendations due to Arab
state situation and needs.
- Recommendations for Iraqi
Educational process.
7.1 Recommendations due to would
and international situations needs
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The World Summit on the Information
Society (WSIS) held in Geneva (2003)
and Tunis (2005) brought together
governments, civil society and the
business sector to discuss a broad range
of subjects related to ICT for
development. In the end, governments
agreed on a set of commitments and
actions to foster the establishment of an
inclusive information society. In
particular, ten targets were identified in
the Geneva Plan of Action, along with
numerous recommendations based on
different action lines (Action Lines C1
– C11). The targets, to be achieved by
2015, as they are mentioned in the
ninth
edition
of
the
World
Telecommunication/ICT Development
Report is being published at the halfway point between the World Summit
on the Information Society (WSIS) in
2005 and the target date for the
Millennium
Development
Goals
(MDGs) in 2015 are:
1. To connect villages with ICTs and
establish community access points
2. To connect universities, colleges,
secondary schools and primary schools
with ICTs
3. To connect scientific and research
centers with ICTs
4. To connect public libraries, cultural
centers, museums, post offices and
archives with ICTs
5. To connect health centers and
hospitals with ICTs
6. To connect all local and central
government departments and establish
websites and e-mail addresses
7. To adapt all primary and secondary
school curricula to meet the challenges
of the information society, taking into
account national circumstances
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8. To ensure that all of the world‘s
population has access to television and
radio services
9. To encourage the development of
content and put in place technical
conditions in order to facilitate the
presence and use of all world languages
on the Internet
10. To ensure that more than half the
world‘s inhabitants have access to ICTs
within their reach. [12]
7.2 Recommendations due to Arab
state situation and needs
The Capacity-building Workshop on
Information Society Measurements,
Household and Business Surveys was
held in Cairo from 20 to 21 June 2007
under the patronage of the Ministry of
Communications and Information
Technology (MCIT) in Egypt, the
Information
Technology
Industry
Development Agency (ITIDA) and the
League of Arab States (LAS). It was
organized by the
Economic and Social Commission for
Western Asia (ESCWA), the United
Nations Conference on Trade and
Development (UNCTAD), the Arab
Regional Office of the International
Telecommunication Union (ITU-ARO)
and the Organization for Economic Cooperation and Development (OECD).
They recommend the following main
points:
1- Provide practical training to
National Statistical Offices (NSOs) and
statistics units in ICT establishments at
the national level in a number of Arab
countries. International organizations
and Arab countries advanced in ICT
indicators collection can help other
countries, particularly in designing
questionnaires, sampling, collecting,
validating and analyzing data;
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2-Follow international definitions,
measurements, methodologies and
classifications, such as the International
Standard Industrial Classification of all
Economic Activities (ISIC), when
collecting information technology (IT)
data in the whole Arab region;
3- Re-enforce cooperation between the
ministries of ICT and the NSOs in
Arab countries with respect to
measuring, collecting and analyzing
ICT indicators;
4- Stratify and represent the
community through the existing
statistical methodologies available in
statistical bodies;
5- Raise the awareness of policymakers
with regard to the need to emphasize
the collection and analysis of ICT
indicators in IT-related policies and
strategies;
6- Develop ICT gender-related
indicators for the Arab region while
taking into consideration women
equality and the existing differences
between women in rural and urban
areas;
7- Emphasize the need for NSOs and
ICT statistical units to participate in
follow-up workshops in order to ensure
continuity and effectiveness;
8- Unify the efforts related to the
development of statistical systems for
the collection and management of
indicators,
make
the
ESCWA
Statistical Information System (ESIS)
available to organizations in member
countries for their in-house usage in
managing indicators and provide the
necessary
training
for
set-up,
administration and efficient use;
(i) Create a database for existing
expertise in ICT indicators in the Arab
region to facilitate the exchange of
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knowledge
and
accelerate
the
implementation of work;
(j) Call upon international donors to
help Arab countries finance their own
initiatives on collecting and analyzing
IT indicators. [13]
7.3 Recommendations
Education process

for
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3- Activating the NSOs in Ministry of
planning.
4- Connecting the Universities,
research centers, colleges, secondary,
and primary schools with the ICT.
5- Put the digitizing polices to the
primary and secondary schools and
equips them with the computers and
networks.
6- The digitizing revolution should be
started from universities by planning
clear polices for digitizing and
networking the universities to cover
whole Iraq.
7- Unify and integrating the efforts of
MHESR and MoE.
8- Training the ICT groups in MHESR
and MoE

Iraqi

1Completing
building
the
infrastructure of the communication
backbones and connect Iraq with the
world through high band width (Fiber
optics and see cables).
2- Strengthen the connection with the
International and UN organizations and
follow up their recommendations
including the standardization.

 اىعشاقٍخ ٗرأثٍشٕب عيىICT ٗضع رنْ٘ى٘خٍب اىَعيٍ٘بد ٗاالرظبالد
دساسخ ٗرحيٍو ٍٗقزشحبد, إعبدح ثْبء اىعشاق

اىخالطخ
غ١رخف
ً ِض,خ٠ٛ١ اٌحٌّٕٛ أ٘ذاف اٌٝي إٛطٌٍٛ ً١ِض
بٌٙ غجك٠ ٌُ خ ثفشط ِخ١ِي إٌبٚ اٌذICT د اٌـٚض٠
ِ
ِ
. ً لجٞش ِِٓ ر١ثشىً فؼبي أوضش ثىضٚ ُ١ٍاٌزؼٚ خ١خ األعبع١خ اٌظح٠اٌشػبٚ اٌفبلخ
 ِمبسٔخٚ ً١ٍؼب رح٠ؼشع ٘زا اٌجحش أ٠ٚ  اٌؼشاقٟ فICTمذَ اٌجحش دساعخ ٌٍّغح اٌؼبَ إلحظبءاد اٌـ٠
ِٓ خ١ رٌه فأْ ٔزبئظ إحظبئٌٝ ثبإلػبفخ إ.خ١ِي ٔبٚدٚ خ١ي اٌؼشثٚاٌذٚ  اٌؼشاقٟ فICT بد اٌـ١ٓ إحظبئ١ث
مذَ ٘زا اٌجحش٠ وزٌهٚ .ألغشاع اٌّمبسٔخ
ٕغض١سح عٛخ ِزط١ثٚسٚثٍذاْ أٚ خ١ى٠بد اٌّزحذح األِش٠الٌٛا
ِ
خ إػبدح ثٕبء١ٍّ ػٟٓ ف١ اٌؼشاق ٌٍزّىٟ فICT ة ٌٍـٍٛ اٌّطٜٛ اٌّغزٌٝي إٛطٌٛالزشاحبد ٌغشع ا
.اٌمطبع اٌخبص
ٚ ٌخٚلطبع اٌذٚ ّٟ١ٍة ِٓ اٌمطبع اٌزؼٍٛ رزؼّٓ اٌّمزشحبد ِب ِط.اٌؼشاق
ِ
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Abstract
Population density of cucurbit flies Dacus ciliates and Dacus frontalis were studied
in Suwaira and Tuwaitha regions in addition to percentage of infestation by these
two species on three varieties of vegetables :Cucumber ,Snake Cucumber and
Squash.
The results showed that no significant differences in the number of eggs laid and
percent of its hatching for the wild and laboratory strains mated separately for each
species .
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proportion of many species in Palestine
. White showed that the host plant was
visited only by the females during
oviposition period while they mates
on rest plants included : maize and
sunflower . The first recording of D.
ciliatus Lowe as a pest of cucumber in
Iraq was by (10) . This research aim to
study the biology and distribution of
these two species which were
D.ciliatus in and D.frontalis in two
regions around Baghdad

The cucurbit fly regards as an
important species in family Tephritidae
,that they infect cucurbitaceous plants
that have large distribution in the
world and in the Iraq because they
are cultivated twice a year this
provided suitable conditions for insect
development moreover ,the natural
enemies were rarely found
this
resulted to serious economic damage
in various parts of Iraq by this pest .
The genus Dacus include large species
causing damage to vegetables and
fruits that often have puncture marks
made by the entry of the females
ovipositor ,while larvae hatched inside
the fruits , a sign of mould growth on
vegetables started to develop , larvae
usually do not obtain sufficient
nourishment that causing more
decompose to infested cucurbit , Some
species have become pest in regions far
removed from their native range . So
additional first record for the new
species D.frontalis in Iraq has been
reported for three years ago from which
it attacks cucurbit crops on large scale.
This pest is worldwide distributed , it
has been recorded in Australia from
snake gourd by (1,2) .In Africa it was
found with cultivated and wild cucurbit
(3,4), Heavy infestations of cucurbits
by Dacus ciliates have been reported in
Egypt (5) . There were confirmed
records from Middle and Eastern Asia
(6) . In India was described by (7) .
While (8) indicated a substantial

П.
MATERIALS
METHOD

AND

A.Sample collection
Infested cucurbits , including cucumber
, snake cucumber and squash from two
different regions Tuwaitha and Suwaira
were collected from May till October –
2010 , then kept in carton boxes and
coverd by smooth fabric mesh till the
emerging adults . flies were identified
in Iraqi Natural History Museum.
B. Preparation of Colony
In order to get laboratory strain the
collected and identified flies were kept
to inbreed for at least six generations
inside laboratory in cubic cages
3

(40×40×40cm) made from Perspex
glass with upper side open which
covered by smooth fabric mesh , a
fresh cucurbit was put inside the cage
every day for oviposition , a Petri –
dish contain cotton dipped in 5% sugar
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solution 20×20×20 for adult nutrition.
C. Mating cages
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Biological studies presented in Table
(1) which showed reproduction ability
of both species , the average number
of eggs were (26.7 and 22.2%) for D .
ciliatus and D. frontalis respectively ,
while the percent of egge hatching
were 88.69% for D . ciliatus and
88.68% for D. frontalis in wild type
mating (12). Heavy infestations of
cucurbits indicated by (5) in D . ciliates
that have been reported in Egypt and
South Africa , damage in some areas
was similar injury as caused by a
closely related species , D . longistylus

ar solution as mentioned above were
prepared to make multiple mating of
one virgin female with 2 males to
determine fecundity and percent of egg
hatching for both species ; D. ciliatus
and D. frontalis , each mating were
repeated for 25 times.
Ш . RESULTS AND DISUSSION
The distribution of cucurbit flies in
Suwaira and Tuwaitha regions were
illustrated in figs 1 , and 2 for D.
frontalis and figs 3 and 4 for D .
ciliatus respectively, the percent of
cucurbit infestation increased gradually
with cucurbit ripeness during May and
reaching the peak in August as a result
of increasing temperatures in the field,
after that the infestation descended
with the beginning of Autumn season
for the three varieties with the snake
cucumber appeared to be more
preferable than the others (11) .

Both cucurbit pests D . ciliatus and D.
frontalis they were very similar
probably difficult to differentiate
except of the two circular dark spot on
the dorsal abdomen segment in D .f
rontalis while the spot is dark and
appeared to be diffused in D. ciliatus
(3).
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Fig.1: Distribution of Dacus frontalis.in Swaria
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Fig.2: Distribution of Dacus frontalis.in Tawithia
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Fig.3: Distribution of Dacus ciliatus in Swaria
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Fig 4 Distribation of D.ciliatis in swaria
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TABL 1 : Mating Capacity for both two species D.ciliatus and D. frontalis
% hatch
Mean ± s.D.

Average No.
)of eggsfor (10
days
Mean ±S.D.
26.7± 6.0 a

Wild strain × wild strain

89.9± 13.1 a

25.0± 6.3 ab

Lab. strain × Lab strain

88.7± 3.9 a

22.2± 7.0 b

Wild strain × wild strain

89.0± 13.8 a

22.0± 8.9 b

Lab. strain × Lab strain

88.7± 4.8 a

Mating type

Cucurbit
pest

D.ciliatus
D. frontalis

دراسة الكثافة السكانية والحياتية لنوعين من ذباب القرعيات :

Dacus ciliates Loew , Dacus frontalis Beecker
,فبطَخ حسٍِ خبسٌ
شٖبة :اىْعًٍَ *
ٍٍسُ٘ عيً ش٘مذ*  ,ثبسٌ
(Diptera
)Tephritidae

ىقبء ٕبدي عٍذاُ

 ,عجذ اىشصاق ٍحَ٘د

*دائشح اىجح٘س اىضساعٍخ ٗ -صاسح اىعيً٘ ٗاىزنْ٘ى٘خٍب  -ثغذاد  -اىعشاق

الملخص

درست الكثافة السكانية لنوعين من ذباب القرعيات  Dacus ciliates ,Dacus frontalisفي
منطقتي الدراسة الصويرة والتويثة من خالل إصابتهما لثالث عوائل نباتية هي -:
قرع الكوسة وخيار القثاء وخيار الماء  .وأظهرت النتائج عدم وجود فروقات معنوية من حيث معدل عدد
البيض الممقى ونسبة فقسه عند المقارنة بين الساللة البرية والمختبرية لكل نوع .
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