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FORWARD

It is my pleasure to welcome you back and present you this issue, Volume 5 ,
No. 1 (2010), of International Journal for Sciences and Technology
(IJST). The members of Editorial Board, the ICAST and TSTC team work and
I hope you will find this collection of research articles useful and informative.
The journal is one of the scientific contributions offered by the International
Centre for Advancement of Sciences and Technology to the science and
technology community (Iraqi, Arab Region and International).
Finally, on behalf of the International centre, I would like to express my
gratitude and appreciation to the efforts of the Editorial Board, Researchers
and ICAST and TSTC Team Works for managing the scientific, design,
technical and administration aspects of the Journal and for preparing this
volume for final printing and publishing.

Editor-in-Chief
IJST
Abdul Jabbar Al- Shammari
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Relationship between blood group and H.pyloria
infection in Jordan
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Faculty of Pharmacy/Al-Isra University. P.O .Box 33 Amman 11622 Jordan
(1); Alghad University/Jeddah, KSA (2).
Email: shammari.icastjo@yahoo.com dr.wafiqhalasa@gmail.com

ABSTRACT

112 (56.8%) and 85 (43.2%) were

Helicobacter pylori infection occurs

found positive and negative for

worldwide,

H.pylori infection respectively.

but

the

prevalence

varies greatly among countries and

Group O was the most prevalent

among population groups studied.

blood group (54.3%) followed by A

People with blood group O have

(24.5 %), B (16.7%) and AB (4.5

been noted to be more susceptible

%). Further analysis on the ABO

to H. pylori infection.

blood

In Jordan there is no such study

seroprevalence

have been conducted. This study

demonstrated that seropositive rate

aimed to determine the relationship

of

between the ABO blood groups

group O, 52.2% in blood group A,

and H.pylori infection in adult's

43.8% in blood group

patients with and without dyspeptic

zero%

symptoms

Statistical

attending

General

hospital

medicine

private

and
clinic

Al-Zarka
Internal
inside

groupings
of

and
H.

pylori

H. pylori was 66.7% in blood

in

blood

B

group

significant

and
AB.

between

subject in blood group AB and
other groups.

Amman.

This study concludes that the

Out of 197 subject, 121 (65%) were

seroprevalence of H.pylori infection

males and 76 (36%) females with

in Jordan was 56.8%.

There was

mean range age of 32.7 years.

no

significant

Immunological analysis reveals that

association

statistically
between

H.

pylori
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infection and sex and ABO blood

Blood group specificities of the

groups.

ABO
H.pylori

Keywords:

infection,

ABO/blood group

system

are

determined,

genetically

stable

host

characteristics which have been
associated with susceptibility to
some

INTRODUCTION
The associations of ABO blood
groups and various disease were
studied before (1, 2, & 3), and the
ensuing

vitriolic

debates.

Helicobacter pylori infection is the
most common chronic bacterial
infection in the world.
Seroepidemiologic

studies

indicated that about 50% of adults
in the developed countries and
nearly 90% of adults in developing
countries
H.pylori

were
(4).

seropositive

Chronic

H.

for

pylori

infection may be associated with
chronic
disease

gastritis,

peptic

ulcer

(5)

, mucosal associated

lymphoid tissue (MALT) lymphoma
and gastric adenocarcinoma (6).
Although

a

epidemiological

number
studies

of
have

suggested a higher prevalence of
H. pylori infection in patients with
dyspepsia, only few high quality
therapeutic trials have specifically
investigated

whether

H.

infection causes dyspepsia(7).

pylori

infectious

diseases.

The

prevalence of blood group O is
increased in patients with typhoid
,paratyphoid and cholera; group B
is

increased

gonorrhea,

in

patients

Chlamydia

with

infection,

urinary tract infection caused by
E.coli and in the children with gram
negative

enteric

infection;

and

there are reports of an increased
prevalence of group A among
patients

with

meningitis

meningococcal

(8,9,10).A

second

genetically

controlled

characteristic

which

host

has

been

associated with the susceptibility to
infection in the inability to secret
the

water

soluble

glycoprotein

forms of ABO blood group antigens
(11).
Linden

et

observations

al.,

has

suggest

a
that

novel
the

individual ABO blood group and
secretor phenotype are part of
human and non-human primate
innate immunity against infectious
disease (12). These phenotypes

International Journal for Sciences and Technology
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the
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infections, and those of AB blood

susceptibility to infection in the

group were less prone (25).

inability to secret the water soluble

This study aimed to determine the

glycoprotein forms of ABO blood

relationship

group antigens (13). They related

blood groups and H.pylori infection

the ABO antigens in to three

in adult's patients with and without

phenotypes;

dyspeptic symptoms in Jordan.

secretors

between

the

ABO

(representative by AB
blood

group

antigens),

weak-

MATERIALS AND METHODS

secretors (group A & B) and nonsecretors (group O) (14, 15).

Subject of study: One hundred and

The prevalence patients of non-

ninety seven individual, 110 were

secretors

among

suffering from dyspepsia , peptic

patients with cholera (16), urinary

and gastric ulcer included 65 adults

tract infection caused by E.coli (8),

male and 45 femal, while the other

candidasis

(17),

meningococcal

86 health individuals does not

meningitis

and

pneumococcal

suffered from these symptoms; 55

infections (10), but not among

adult males and the other were

those with tuberculosis, leprosy

female. The patients were visit the

and

Al-Zarka

is

increased

gonorrhea(18).

Focus

to

general

hospital

and

association between ABO blood

private clinic in Amman, Jordan.

group

Samples collection: Five ml venous

and

Tadege
statistical

et

H.pylori
al.,

infection,

reported

significant

no

association

blood was collected from each
informed

and

consenting

between H.pylori infection and ABO

dyspeptic

patients

blood group in Ethiopian patients

dyspeptic

(healthy

(19). Several studies in Iran (20,21)

ABO/Rh

,Turkey (22,23) and Greece (24),

performed using commercial kit

reported

(Arab

the

same

finding.

In

blood

diagnostic

and

adult
non-

individual).

grouping
Kit

were

Company,

contrast, Kanbay et al. observe red

Amman, Jordan). The sera were

that individuals with blood group A

obtained

& O were more prone to H.pylori

from

blood

after

International Journal for Sciences and Technology
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centrifugation (300 rpm for 10

Statistical

minutes).

programmed

Detection of H.pylori: All the 197

2000 (CDC, Atlanta, Georgia, USA)

sera collected from patients were

with

examined for the presences of

pearson Chi-square were applied

antibodies against H.pylori. H.pylori

and

kit (ACON Laboratories, Inc), a one

considered

step

significant.

test

device

is

rapid

analysis:

7

EPI-INFO

Yates's
P

Ready
version

correction

values

^

and

0.05

as

were

statistically

chromatographic immunoassay for
qualitative detection of antibodies

RESULTS

to H.pylori in serum (26). Briefly,
the test device was placed on the

The most prevalent blood group in

clean and level surface. Transfer 3

Jordanian individual tested was

drops of serum (approx. 100µl) to

type O (54.3%) followed by A (24.5

the specimen well (s) of test

%), B (16.7%) and AB (4.5 %) as

device.

shown in Table1. Further analysis

Test

was

minutes.

observed
Results

after

10

interpretation

on the ABO blood groupings and
seroprevalence

of

H.

pylori

done by formation of two distinct

demonstrated that seropositive rate

red lines, one line representative

of

the control region and the other line

group O, 52.2% in blood group A,

representative the test region. In

43.8% in blood group

case of negative test, only one red

zero%

line appeared in the control region,

(Tables 1 & 2). Rh positively was

no

red or pink line

also higher in patients than in

appeared in the test region. Low

controls (P ~ 0. 05) (Table 1).

levels H.pylori antibodies result in a

H. pylori

positivity

faint line appeared in the test

between

blood

region, we extended time and read

patients.

apparent

it after 30 minutes.

H. pylori was 66.7% in blood

in

blood

B

and

group

AB

was

similar

groups

among

International Journal for Sciences and Technology
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Table1. Relationship between ABO blood groups and seropositivity to H.pylori
infection.
Blood group

Total tested

O

107

A

B

AB

Total

Sub blood

48

33

9

197

Results

group

Positive

Negative

H.pylori

H.pylori

O+

90

61

29

O-

17

11

6

A+

40

21

19

A-

8

4

4

B+

27

13

14

B-

6

2

4

AB+

9

Zero

9

AB-

Zero

Zero

Zero

----------

197

112

85

Table 2. Percentage of individuals subjected to study

Blood group

Total tested

HP Positive

HP Negative

No. (%)

No. (%)

No. (%)

O

107(54.3%)

72(66.7%)

35(33.3%)

A

48(24.5 %)

25 (52.2%)

23(47.8%)

B

33(16.7%)

15(43.8%)

18(56.2%)

AB

9(4.5 %)

Zero (0%)

9(100%)

Total

197(100%)

112(56.8 %)

85(43.2 %)

There was statistically significant

3). This study reveals that the

difference in seroprevalence of

incidence of H.pylori infection in

H.pylori infection between healthy

male (64.2%) superior than female

and dyspeptic patients (P`0.05)

(35.8%). No statistical significant

(data not shown). On other hands,

association between individuals in

there was statistically significant

ABO blood group A, B, and O with

difference in H.pylori seropositivity

H.pylori infection in both male and

between male and females (table

female (table 3).

International Journal for Sciences and Technology
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Table3. Relationship of ABO blood groups and H. pylori infection dependent
on sex.
Male (121)
Blood group

Female (76)

Positive

negative

Positive

H.pylori

H.pylori

H.pylori

negative H.pylori

O

46

23

25

13

A

16

12

9

11

B

9

8

6

10

AB

Zero

7

Zero

2

Total

71 (64.2%)

50 (58.5%)

40 (35.8%)

36 (41.5%)

121 (61.7%)

76 (38.3%)

DISCUSSION

the ABO blood groups and H.pylori

Since 1950's and 1960's, several

infections, either in healthy (23,

reports mention that individuals of

29), or in symptomatic subjects (30,

blood group O and these who are

31, 32.). Though only few studies

non-secretors of the glycoprotein

have been reported, a pattern is

form of their ABO blood group

emerging

antigens

over-represented

between non-secretion of blood

among patients with gastric or

group antigens and susceptibility to

duodenal ulcer (18,27,28).

infections of mucosal surface (33,

are

of

an

association

34, 35, 36).
In our study, we found that there is
no statistical significant association

Several

between ABO blood group and

relationship between the secretors

seroprevelance of H.pylori. H.pylori

and

positivity

between

from ABO groups (8, 11, 37, 38),

blood group among individuals in

and still the biological function of

study. Blood group AB was differs

the ABO blood group antigens has

and shows high resistant to H.pylori

remained an enigma. Linden et al.

infection.

have

shows that the great majority of

revealed no association between

Rhesus monkeys are of blood

was

Most

similar

studies

reports

discussed

non-secretors

the

glycoprotein

International Journal for Sciences and Technology
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group B and weak-secretors (12).

diseases in general, and H.pylori

This observation suggests that an

infection in special concern. Other

evolutionary adaptation in digestive

facts

tract

carbohydrate

significant role in this association.

patterns to local environmental

For example, since the majority of

selection has occurred. Also they

Caucasians (80%) are secretors,

demonstrate

whereas 20% of them are non-

mucosal

infection

that

by

the

bacterium”
induces

long-term
“peptic

Helicobacter
mucosal

that

the

races

a

ulcer

secretors

pylori

individuals are rare or not yet

carbohydrate

and

play

discovered.

In

weak-secretor
contrast,

weak-

patterns that change according to

secretor individuals are common

the individual secretor phenotype

among

(13,

weak-

Polynesians, Australian aborigines,

secretor monkeys were apparently

and African-Americans (37). These

“protected,” as they had stable

displinces between races brought

glycosylation, lower inflammation,

our attention to conduct this study

and lower bacterial infection load,

for

whereas the less common secretor

though we need further studies to

animals had increased levels of

approach

inflammation-associated

mucosal

seems that the Mediterranean and

carbohydrate

and

a

south west Asia are alike for

transient decrease in the ABO

susceptibility to H.pylori infections

blood

(20, 21, 22, 23, 24, 25). The

14).

The

common

patterns

group

carbohydrates

system
(38,

type

39).

of

These

Chinese,

Jordanian

skewed

Japanese,

individuals,

such

even

concussion.

prevalence

in

It

secretor

novel observations suggest that the

phenotypes suggests selection in

individual ABO blood group and

response

secretor phenotype are part of

infections or other environmental

human and non-human primate

conditions.

to

specific

types

of

innate immunity against infectious
disease (12, 40, 41, and 42). It
seems

that

reasonable

explanations to the relationships
between ABO blood group and
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Enhancement
of
secondary
metabolites
production in in- vitro cultures of Salvia
officinalis
Israa A. Salman (1) Kadhim M. Ibrahim (2)
(1) (2) Biotechnology Dept., College of Science- Al-Nahrain Univ., Baghdad,
Iraq
ABSTRACT

apigenin and linalool production

In an attempt to increase the

more

production

secondary

increased up to 2.5 times in cell

metabolites in tissue cultures of

suspension cultures initiated form

Salvia officinalis in comparison with

stem explants. Other compounds

the

such as geraniol, quercetin and

of

intact

some

plant,

several

than

three

folds.

Rutin

out.

coumarin increased at different

Callus was induced and maintained

ratios using tissue culture systems.

on MS medium supplemented with

Alkaloids and steroids were not

0.5mg/l kinetin and 0.05mg/l 2,4-D

detected neither in intact plant nor

from leaf and stem explants. NaCl

tissue cultures.

experiments

were

carried

was added to the culture medium
Salvia

at concentrations (50 or 100)mM as

Keywords:

a stress agent for elicitation.

secondary

Gas

cultures, elicitors.

chromatography

technique

officinallis,

metabolites,

tissue

was used to identify and quantify
the compounds. Results showed

INTRODUCTION

that α-pinene increased more than
four folds in callus cultures initiated

Plants have been an important

from leaf and grown on a medium

source of medicine for thousands

containing 100mM NaCl compared

of years and are also the source of

with the same explant excised from

many modern medicines (32). It is

the

above

estimated that approximately one

mentioned medium also increased

quarter of prescribed drugs contain

intact

plant.

The
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plant extracts or active ingredients

the production of high-quality plant

obtained from plant substances

based medicines (21). This can be

(16). The most popular analgesic,

achieved through different methods

aspirin and some of the most

including micropropagation of cell

valuable anti-cancer agents such

lines capable of producing high

as paclitaxel and vinblastine are

yield of secondary compounds in

derived solely from plant sources

cell suspension cultures (37). The

(35).

accumulation

Garden sage, Salvia officinalis, is a

products in

medicinal herb that has long been

depends on many factors including

used in popular medicine (34). The

the composition of the culture

majority of sage is related to its

medium

content of an important active

conditions (29). The addition of

constituents mainly volatile oils,

stress

that composed of monoterpenes

medium

(e.g. linalool, geraniol, pinen and

formation of secondary metabolites

thujone)

in cultured cells (26).

and

sesquiterpenes,

of

secondary

plant cell cultures

and
agents
may

environmental
to

the

culture

increase

the

as

As a result of the importance of this

phenylpropanoids (e.g. coumarins),

locally grown plant as a potential

flavonols

and

source

quercetin,

apigenin,

phenolic

compounds
flavons
rutin

(e.g.
and

of

phytochemicals,

this

research work was aiming to:

luteolin), glycosides, tannins, and

Detection

and

quantification

many other important compounds

some essential oil compounds (α-

that have value as pharmaceuticals

pinene, geraniol and linalool) and

(36; 19).

phenolic

compounds

of

(apigenin,

chromotography

rutin, coumarins and quercetin)

methods are used for separation,

which have a medicinal value in

identification and quantification of

intact plant using GC technique,

the extracted compounds (5).

initiation of tissue cultures from the

The

secondary

plant, then examination of the

metabolites in vitro is possible

cultures for the existence of these

through plant tissue culture (4; 8).

metabolites, inclusion of NaCl to

In vitro study holds a potential for

culture

Gas

liquid

production

of

medium

as

a

stress
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stimulus agent in an attempt to

media

increase the production of such

autoclaving

secondary

(1.04Kg/cm²) pressure, for 15min.

metabolites

and

were

sterilized

18

at

121°C

glassware

by
under

comparison between productivity of

while

and

other

such compounds between intact

instruments either by autoclaving or

plant parts and tissue cultures after

using electric oven (180-200) °C for

and before NaCl addition.

2hrs (6).
Surface sterilized explants 1cm
long

MATERIALS AND METHODS

were

culture
Sage

plants,

inoculated

vessels

into

under

the

aseptic

officinalis

conditions, placed in the incubator

(Labiatae) were purchased from

(Sanyo Electric Co., Ltd.) at 25°C

local nurseries in 12cm clay pots.

for 16/8hrs light/dark photoperiod

MS (20) medium was prepared and

using day light inflorescent and

used. Leaf disks and stem explants

light intensity of 1000lux was used.

were

using

Different combinations of 2,4-D and

a

kinetin were examined to determine

concentration of 3% for 3min., then

the most effective one for callus

rinsed with sterilized distilled water

induction. Cultures were placed in

for 3 times. Sucrose 30000mg/l,

the incubator. The response of

myoinositol 100mg/l and the plant

these explants was evaluated after

growth

21day in culture to determine the

sodium

surface

Salvia

sterilized

hypochlorite

regulators

at

(2,4-D

and

kinetin) at different concentrations

proper

combination

were added. The pH was adjusted

induction.

to 5.8, then 7g/l of the agar type

The initiated callus was removed

(Agar-Agar) was added to the

from the explants using forceps

medium, placed on a hot plate

and scalpel, then pieces weighting

magnetic stirrer till boiling, then

50mg were subcultured onto fresh

aliquots of 10ml were dispensed

medium supplemented with the

into (8 ×2.5) cm culture vessels.

same combinations of 2,4-D and

The medium was left at room

kinetin. Callus fresh weight was

temperature to cool and become

determined

ready to culture explants. Culture

balance, and then oven dried at

using

for

callus

sensitive
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40°C for 24hrs (3) for callus dry

then

weight

extraction.

measurements

and

for

subjected

to

19

ethanolic

extraction to be used in Gas

Gas chromatography method was

Chromatography (GC) work .

used

Cell

suspension

cultures

were

for

identification

compounds.

The

of

analysis

was

initiated by placing 5g callus pieces

performed using GC-9A Shimadzu

from stem or leaf explants origin

column supele Co wax 10 (15ft × ⅛

into 100ml of maintenance medium

1n)

in 250cm³ flasks which placed on a

diameter 2.1mm, oven temperature

rotary shaker at 100rpm/min for

was programmed on 50°C for

21day.

2min., then increased to 200°C at a

Suspension cultures were filtered

rate of 2°C/min., helium flow rate

and the pellet was oven dried at

50cm/sec., with flame ionization

40°C for 24hrs to be ready for use

detector

in GC work.

manufacturer.

Ten callus pieces (400mg) each

Standards

were placed on the surface of

flavonoides were obtained from

callus

Aldrich

maintenance

medium

stainless

as

internal

specified
of

Co.

steel,

by

terpenes
U.S.A.,

as

the
and
pure

supplemented with (50 or 100) mM

standards. A sample of 0.1mg of

NaCl for 21day, then dried at 40°C

each

for

and

thoroughly with 0.5ml ethanol. The

secondary

supernatant was separated and

24hrs.

analysis

for

of

extraction

the

of

dry

weight

was

mixed

10µl was injected into the GC

metabolites.
intact

column and the retention time was

plant taken from stems and leaves,

determined. The area for each

from callus and cell suspension

peak was calculated and compared

cultures initiated from both stems

with the known concentration of the

and leaves, placed on a medium

prepared

supplemented

without

concentration of each compound

elicitor (NaCl 50 or 100)mM. All

was calculated using the equation

these samples were oven dried at

(14):

40°C for 24hrs. (3), ground into a

Conc. (mg/g) = area of sample × conc. of standard

Samples

harvested

with

from

or

powder using a pestle and mortar,

samples

(13).

area of standard

The
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A completely randomized design

RESULTS AND DISCUSSION

(CRD) was used with 12 replicates.

The

Least significant differences (LSD)

concentrations of kin and 2,4-D on

were obtained to compare means

the percentage of leaf and stem

at

explants

probability

secondary

of

≤0.05.

For

metabolite

quantification,

means

were

calculated

standard

errors

and

effect

of

responded

different

to

callus

induction is shown in pictures (1
and 2) respectively.

were computed for three sample
replicates (12).

Picture 1: Callus induction on leaf explants grown on
MS medium containing a combination of
0.5mg/l kin and 0.05mg/l 2,4-D, 21day after culture.

Picture 2: Callus induction on stem explants grown on
MS medium containing a combination of 0.5
mg/l kin and 0.05mg/l 2,4-D, 21day after culture.
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There was a significant increase in

Inclusion of kin at the concentration

the (%) response with increasing

of 0.5mg/l gave significantly higher

kin concentrations up to 0.5mg/l.

callus fresh

Maximum

reached

than other concentrations, while the

41.68% with explants treated with

lowest was in the treatment where

0.5mg/l,

significantly

no kin was added to the culture

different from the level 1.0mg/l.

medium. The highest callus fresh

Minimum

response

weight obtained in 2,4-D treated

induction

was

response
which

not

percentage

recorded

in

a

weight (324.58mg)

callus cultures (464.84mg) was at

medium deficient of kin (13.32 %).

the concentration 0.05mg/l (Picture

Callus cultures induced on leaf

3).

explants from the best combination

significantly

of kin and 2,4-D (0.5 and 0.05)mg/l

treatments.

This

fresh
higher

weight

was

than

other

respectively, were inoculated into
the same combinations of plant
growth regulators used for callus
induction

to

determine

the

appropriate concentration for callus
maintenance (Table 1).
Table (1): Effect of different concentrations of 2,4-D and kinetin on callus fresh
weight (mg) initiated on leaf explants of S. officinalis grown on a maintenance
medium. Initial weight was 50mg.
(n= 12).

2,4-D
(mg/l)

Kinetin (mg/l)
0.0

Mean

0.1

0.5

1.0

0.0

0.00

514.62

335.83

234.17

271.16

0.05

151.19

171.25

915.07

621.85

464.84

0.1

132.70

180.15

117.50

245.22

168.89

0.5

115.13

160.02

148.57

301.20

181.23

1.0

103.95

112.22

105.93

0.00

80.53

Mean

100.59

227.65

324.58

280.49

LSD 0.05

kin =40.6

2,4-D= 36.8

kin× 2,4-D= 74.7
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The interaction between the two

higher than all other interactions.

growth

in

Callus tissues showed a reduced

production

growth when inoculated into media

reached (915.07mg) at the levels of

lacking or containing 1.0mg/l kin

(0.5 and 0.05)mg/l kin and 2,4-D

and 1.0mg/l 2,4-D.

regulators

maximum

resulted

callus

respectively. This was significantly

Picture 3: Callus cultures originated from leaf explants grown on a
maintenance medium containing0.5mg/l kin and 0.05mg/l 2,4-D. Cultures were
continuously cultured on fresh medium at 21day intervals.

Table (2) indicates that the trend

of 0.5mg/l kin and 0.05mg/l 2,4-D

was

(Picture 4). This fresh weight was

similar

in

callus

cultures

initiated on stem explants since the

significantly

highest fresh weight (836.67mg)

combinations.

higher

than

other

was obtained from the combination
Table (2): Effect of different concentrations of 2,4-D and kinetin on callus fresh
weight (mg) initiated on stem explants of S. officinalis grown on maintenance
medium. Initial weight was 50mg. (n = 12)
2,4-D
(mg/l
)

Kinetin (mg/l)
0.0

Mean

0.1

0.5

1.0

0.0

0.00

392.33

218.28

180.48

197.77

0.05

123.08

114.48

836.67

552.05

406.57

0.1

133.20

124.25

90.32

209.87

139.41

0.5

97.18

118.77

130.72

199.65

136.58

1.0

96.43

102.17

0.00

0.00

49.649

Mean

89.98

170.40

255.20

228.41

LSD
0.05

kin= 37.2

2,4-D= 42.6

kin× 2,4-D= 78.7
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Picture 4: Callus cultures originated from stem explants grown on maintenance
medium containing 0.5mg/l kin and 0.05mg/l 2,4-D. Cultures were continuously
cultured on fresh medium at 21day intervals.

Dry weights of callus cultures initiated from both leaf and stem explants are
shown in tables 3 and 4 respectively.
Table (3): Effect of different concentrations of 2,4-D and kinetin on callus dry
weight (mg) initiated on leaf explants of S. officinalis and grown on
maintenance medium (n= 12).

2,4-D
(mg/l)

Kinetin (mg/l)
0.0

0.1

Mean

0.5

1.0

0.0

0.00

82.86

71.09

28.72

45.66

0.05

53.63

21.00

107.95

92.80

68.85

0.1

16.63

24.59

15.33

35.88

23.11

0.5

12.80

25.96

23.83

39.63

25.56

1.0

10.64

15.25

13.97

0.00

9.97

Mean

18.74

33.93

46.43

39.41

LSD 0.05

kin= 6.3

2,4-D= 6.8

kin× 2,4-D= 10.6
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Table (4): Effect of different concentrations of 2,4-D and kinetin on callus dry
weight (mg) initiated on stem explants of S. officinalis and grown on
maintenance medium (n= 12).
Kinetin (mg/l)

2,4-D
(mg/l)

0.0

0.1

Mean

0.5

1.0

0.0

0.00

49.33

32.58

24.22

26.53

0.05

15.28

17.92

115.67

73.61

55.62

0.1

18.17

17.97

14.91

30.90

20.49

0.5

14.11

17.14

18.90

25.61

18.94

1.0

12.54

13.36

0.00

0.00

6.48

Mean

12.02

23.14

36.41

30.87

LSD 0.05

kin= 5.4

2,4-D= 8.3

kin× 2,4-D= 12.3

The combination of 0.5mg/l kin and

secondary metabolites since they

0.05mg/l 2,4-D showed the highest

are proportionally related (25). It

dry

of

would be convenient from the

weights

practical point of view to induce

(107.95mg) and (115.67mg) were

and maintain callus on the same

significantly higher than all other

growth nutrients and plant growth

treatments. According to the results

regulators requirements. Induction

stated above, callus was induced

of callus on both types of explants

on leaf and stem explants then

using

maintained for many subcultures

components

on MS medium containing 0.5mg/l

advantage

kin

biotechnologists.

weights

explants.

in

both

These

and

0.05mg/l

types

2,4-D

for

the

same

medium

an

additional

is

for

plant

subsequent experiments. Induction

The addition of 100mM NaCl to MS

and maintenance of callus cultures

medium caused browning to callus

in S. officinalis seem to favor low

culture, while callus weight was not

levels of 2,4-D and rather higher

much

levels of kin Increasing the levels of

concentrations (50 and 100)mM of

the two plant growth regulators

NaCl. The callus browning may

suppressed

The

relate to the increase in secondary

is

products secretion especially the

important for the production of

phenolic compounds. Callus growth

increase

of

callus

growth.

callus

mass

affected

for

both
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initiated from leaf explants and

(0.448mg/g) followed by cell

grown on the maintenance medium

suspension

containing 100mM NaCl was more

from

clumpy, unfriable and tended to be

(0.418mg/g), while the lowest

yellowish (Picture 5). While callus

value was in stem explants of

cultures

the intact plant and in the

initiated

from

stem

culture
stem

initiated
explants

explants tended to be friable and

sample

brown (Picture 6).

initiated from stem explants an

GC methods were used for

grown

detection

supplemented with 50mM NaCl

and

quantification

of

callus

on

a

culture
medium

analysis of (rutin, α-pinene,

(0.162

linalool,

respectively. α-pinene showed

geraniol,

quercetin

and

apigenin,
coumarin).

the

and
highest

0.166)mg/g
concentrations

Quantities of the investigated

(1.390mg/g) in callus cultures

secondary

are

initiated from leaf and grown on

presented in table (5). The

a medium supplemented with

quantities varied depending on

100mM

the type of plant tissue and the

concentrations of α-pinene

metabolites

NaCl.

25

The

lowest

type of culture. Rutin showed
the highest concentration in
callus culture that initiated from
leaf and grown on a medium
supplemented
NaCl

as

with

elicitor

100mM
reaching

Picture 5: Appearance of callus
cultures initiated originally on leaf
explants and maintained on
maintenance medium containing
100mM NaCl as elicitor.
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Picture 6: Appearance of callus cultures initiated originally on stem explants
and maintained on maintenance medium containing 100mM NaCl as elicitor.

were shown in samples of cell

explants of the intact plant with a

suspension culture initiated from

value of (0.330mg/g). Linalool was

stem (0.141mg/g) followed by the

not detected in callus cultures

samples of intact plant from leaf

initiated

from

source (0.298mg/g). α-pinene was

Geraniol

was

not detected in callus cultures that

samples

achieving

initiated

stem

level in callus cultures initiated

explants and grown on a medium

from leaf and grown on a medium

supplemented with 50mM NaCl

supplemented with 100mM NaCl

and in the sample of callus culture

(0.547mg/g) and in cell suspension

initiated from stem and grown on a

cultures initiated from leaf explants

medium

(0.524mg/g).

from

leaf

and

supplemented

with

stem

explants.

detected

in

the

highest

The

lowest

100mM NaCl as elicitor. Maximum

concentration

concentration of linalool appeared

callus cultures initiated from stem

in callus cultures initiated from leaf

and

and stem explants grown on a

supplemented with 100mM NaCl

medium

with

(0.076mg/g) and in callus cultures

(1.170

and

initiated from stem (0.093mg/g).

respectively.

The

Apigenin

100mM

supplemented
NaCl

1.137)mg/g

grown

was

was

all

on

detected
a

found

in

medium

at

high

lowest concentrations were found

concentration in callus cultures

in callus samples initiated from leaf

initiated from leaf and grown on a

and

medium

grown

on

a

medium

supplemented

with

supplemented with 50mM NaCl

100mM NaCl (0.825mg/g) followed

(0.230mg/g)

by (0.758mg/g) in cell suspension

followed

by

leaf
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cultures of stem explants. Callus

and

cultures

initiated

from

stem

supplemented with 100mM NaCl

explants

recorded

the

lowest

followed by (0.440mg/g) in callus

concentration (0.050mg/g) also the

cultures initiated from stem and

sample of the intact plant from

grown on a medium supplemented

stem

apigenin

with 100mM NaCl. Coumarin was

Quercetin

not detected in cell suspension

maximum

cultures

recorded

content

low

(0.098mg/g).

recorded

the

grown

on

a

initiated

medium

from

stem

concentration in the sample of

explants.

callus cultures initiated from leaf

It is clear that α-pinene was

explants and grown on a medium

abundant at high concentration

supplemented

compared

with

100mM

with

other

studied

the

compounds. The table also shows

lowest level was detected in callus

that among all the samples under

cultures initiated from stems and

investigation, the callus culture

grown

initiated from leaf and grown on a

NaCl(0.768mg/g),

on

a

whereas

on

a

medium

supplemented with 50mM NaCl.

medium

supplemented

Quercetin was not detected in cell

100mM NaCl as elicitor gave the

suspension cultures initiated from

highest

leaf explants. Coumarin highest

tested essential oils and phenolic

level (0.590mg/g) was found in

compounds.

concentrations

with
for

all

callus cultures initiated from leaf
Fried and Sherma (11) and Culea
et

(7)

al.,

separation

reported
and

that

purification

the
of

proteins (2). This may lead to the
synthesis of secondary metabolites
that

plant

tissue

utilized

carried

Although the undifferentiated cells

using

gas

chromatography and TLC methods.
Exposure of cultured plant cells

of

plant

including

expression

that

secondary

formation

of

the

to

the

secondary

tissue

tolerance.

cultures

are

generally totipotent, many genes

to an elicitor result in some genes
leads

stress

are

secondary products are usually
out

for

cultures

those

involved

metabolism

in
are

repressed with the consequence

metabolites which are found in

that

entire plant. Additionally, inclusion

compounds in cultures are low.

of NaCl in culture medium may

However,

induce

increasingly apparent that a large

the

synthesis

of

new

the

yields
it

of
is

desired
becoming

International Journal for Sciences and Technology

Vol.5, No. 1, January 2010

28

number of secondary metabolites

Stojakowska (30) reported that

belong to a class of substances

various types of phenolics and

termed phytoalexins. These are

polyphenols are constituents of

stress-

plant tissue cultures.

related

compounds

produced in the normal plant as a

Vanisree et al., (33) referred to

result of damaging stimuli from

the major advantages of a cell

physical,

culture

chemical

or

system

over

the

microbiological factors. When cell

conventional cultivation of whole

cultures are subjected to such

plants

elicitors,

are

compounds can be produced under

the

controlled conditions independent

some

depressed,
formation

genes

resulting
of

the

in

secondary

of

which

climatic

are:

changes

Useful

or

soil

metabolites which are found in the

conditions, cultured cells would be

entire plant.

free of microbes and insects, cells

The results agree with Taniguchi

of, tropical or alpine, plants could

(31) who stated that terpenoid

easily be multiplied to yield specific

synthesis

by

metabolites, automated control of

Phatak (24) who

cell growth and rational regulation

can

elicitors and

be

induced

reported that the hydrocarbons

of

(terpenes) can be detected in

reduce labor cost and improve

tissue cultures. Wide variety of

productivity

chemicals can be produced from

substances are extractable from

plant tissue cultures, some produce

callus

medicines,

essential

oils

various other biochemicals.

and

metabolite

processes
and

cultures

would
organic
easily.
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Table (5): Quantification of secondary metabolites (mg/g) detected in intact
plant and different cultures initiated in vitro

Source

Explant Rutin
Leaf

Intact plant
Stem

Callus
culture

Leaf
Stem

Cell
suspension
culture
Callus
culture +
50mM
NaCl
Callus
culture
+100

Leaf
Stem
Leaf
Stem
Leaf
Stem

Linalool Geraniol Apigenin Quercetin Coumarin

0.338

αpinene
0.298

0.329

0.309

0.225

0.420

0.411

0.019

±0.009

±0.018

±0.007

±0.013

±0.006

±0.009

0.162

1.347

0.755

0.153

0.098

0.138

0.298

±0.017 ±0.067

±0.008

±0.016

±0.001

±0.002

±0.022

0.410

0.307

0.906

0.110

0.146

0.269

0.313

±0.024

0.032

±0.003

±0.003

±0.002

±0.131

±0.066

0.357

0.330

0.000

0.093

0.050

0.163

0.33

0.049± ±0.052
0.390
0.414

0.000
0.707

0.020±
0.524

0.001±
0.669

0.015±
0.000

±0.040
0.134

±0.012 ±0.008

±0.014

±0.007

±0.026

0.000

±0.013

0.418
0.141
±0.023 0.017
0.287
0.000
±0.006 0.000

0.531
±0.011
0.230
±0.012

0.155
±0.003
0.171
±0.130

0.758
±0.056
0.128
±0.012

0.304
±0.045
0.091
±0.005

0.000
0.000
0.143
±0.002

0.166

0.000

0.507

0.233

0.153

0.004

0.311

0.005

0.000

±0.023

±0.024

±0.005

±0.001

±0.031

0.448

1.390

1.170

0.547

0.825

0.768

0.590

±0.002 ±0.075

±0.003

±0.033

±0.003

±0.002

±0.015

0.286

1.137

0.076

0.109

0.167

0.440

±0.005

±0.034

±0.006

±0.026

±0.046

0.000

±0.001 0.000

Table (6) shows a comparison

in callus cultures initiated from leaf

between tissue culture systems

explants (1.030), cell suspension

and the intact plant in increased or

culture initiated from leaf (1.390)

decreased ratios of the secondary

and increased to more than four

metabolites

Rutin

folds (4.670) in callus cultures

showed an increase in all tissue

initiated from leaf and grown on a

culture systems except when NaCl

medium containing 100mM NaCl.

was added at 50mM to callus

Tissue cultures initiated from stem

cultures initiated from leaf. This

explants

increment was more than doubled

reduced levels of α-pinene or not

(2.578) in cell suspension cultures

detected.

initiated from stem explants. α-

about 3 folds in callus cultures

pinene showed an increased ratios

initiated from leaf explants grown

investigation.

mostly

showed

either

Linalool increased

to
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on a medium containing 100mM

ratio of quercetin (2.200) was

NaCl. It is more than doubled in

noticed in cell suspension cultures

callus and cell suspension cultures

initiated from stem and callus

initiated from leaf (2.750 and 2.147)

cultures of leaf explants grown on a

respectively.

callus

medium supplemented with 100mM

cultures initiated from stem and

NaCl (1.829). This followed by

grown on a medium containing

(1.208 and 1.184) for the callus

100mM NaCl showed an increased

cultures

ratio reaching (1.506). High ratios

explants and grown on a medium

of geraniol were recorded in callus

supplemented with 100mM NaCl

cultures initiated from leaf explants

and callus cultures initiated from

grown on a medium supplemented

stem

with 100mM NaCl, cell suspension

Coumarin in the callus cultures

cultures initiated from leaf explants,

initiated from stem and grown on a

callus cultures initiated from stem

medium supplemented with 100mM

explants and grown on a medium

NaCl showed an increased ratio

supplemented with 50mM NaCl

reached to approximately 1.5 fold

and in cell suspension cultures

(1.477). Similar ratio (1.435) in leaf

initiated from stem explants, these

explants of the same sample was

ratios were (1.769, 1.697, 1.523

recorded. Callus cultures initiated

and 1.009) respectively. Apigenin

from stem and callus cultures

recorded an increase to more than

initiated from stem explants and

seven

cell

grown on a medium supplemented

suspension culture initiated from

with 50mM NaCl showed ratios

stem explants followed by callus

(1.109 and 1.046) respectively.

cultures of leaf explants that grown

The amount of the product may

on a medium supplemented with

vary depending on the amount of

100mM NaCl that increased to

specific supplements such as NaCl

more than 3 folds (3.668), to a

in the medium. One benefit of using

lesser extent in cell suspension

tissue cultured cells is that they

cultures initiated from leaf (2.973),

may

followed

by

concentrations per

cultures

grown

Additionally

folds

(7.735)

(1.561)
on

in

in
a

callus
medium

initiated

explants

offer

higher

from

stem

respectively.

metabolites
cell and

synthesis rate than whole plants.

supplemented with 50mM NaCl

Scott and Dougall (28) reported

initiated from stem explants. High

that the mechanisms by which

International Journal for Sciences and Technology

31

Vol.5, No. 1, January 2010

these compounds increase may be

synthesized (9). Ramawat, (25)

associated with the amounts of

reported that the secondary plant

essential

products are genetically controlled

enzymes

in

the

biosynthesized pathway or it may

phenomenon.

be

biotic and abiotic factors influence

associated

with

supply

of

However,

various

enzyme synthesized precursors.

secondary metabolites production

Dix and Pearce (10), showed the

via

phytochemical effects of nutrient

stimulating

stress in cultured plant cells by the

processes leading to enhanced

addition of NaCl that caused an

accumulation of such products.

increase in secondary metabolites,

Furthermore, the synthesis of most

accumulation of amino acids and

of the secondary metabolites is a

other substances in N. tabacum.

several steps reaction involving

The results disagree with Scott and

several enzymes (several genes)

Dougall (28) who indicated that the

which means that the synthesis

plant tissue culture system may

may be stimulated at any step to

produce

lower

enhance their production.

metabolites

compared

secondary
with

the

gene

Table

7

activation
the

or

by

physiological

represents

concentration

reported that suspension cultures

essential oils (α-pinene, geraniol

are ideal for the production of

and

secondary metabolites which are of

compounds

therapeutic value. His study also

quercetin and coumarin). This table

confirmed by (27).

shows that S. officinalis essential

affects

secondary

oils

the

total

intact plant, while Jogdand (15)

Stress

of

the

linalool)

and

phenolic

(rutin,

concentration

studied

apigenin,

increased

in

metabolism of cultured plant cells.

most of tissue cultured systems

One of the features of cultured cells

compared with intact plant. The

is the activation of genes coding for

samples

compounds not usually produced at

concentrations than intact plant

the

since: callus culture initiated from

whole

plant

level.

This

recorded

response can occur through the

leaves

stress

suspension culture initiated from

mediated

induction

of

gave

higher

(1.323mg/g),

(1.645mg/g)

specific mRNA. Alternatively, some

leaves

compounds that are characteristic

cultures initiated from leaf and stem

of the intact plant may not be

explants

grown

on

and

cell

a

callus
medium
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supplemented with 100mM NaCl as

The sample of callus cultures

an elicitor (3.107 and 1.213)mg/g

grown on a medium supplemented

respectively. Phenolic compounds

with 50mM NaCl initiated from both

also

explants showed no increase in

showed

concentrations

increased

in

the

in

vitro

essential

oils

or

phenolic

systems. They increased in callus

compounds. This table indicates

cultures

that S. officinalis contains active

initiated

explants

from

stem

(0.900mg/g),

cell

compounds

in

leaf

explants

stem explants (1.480mg/g). The

concentrations.

sample of callus cultures initiated

Abu-Shanab et al.,

from both explants and grown on a

(1) and Naghibi et al., (22) used

medium supplemented with 100mM

leaf explants of S. officinalis for

NaCl recorded 2.631mg/g for leaf

extraction of active compounds

explants and 1.002mg/g for stem

whereas; Kavvadias et al., (17)

explants.

stated that the medicinal parts of S.

It was found that in all studied

officinalis are leaves and stems.

samples, leaf explants showed an

Various stress factors impact on

increase in essential oils, whereas

the

stem explants showed an increase

accumulation

in

only,

secondary products in nature. Lila,

except for the sample of callus

(18) indicated that elicitors from

grown on a medium containing

biotic and abiotic sources can be

100mM

added to culture media to stimulate

increased
essential

compounds

NaCl

which

showed

concentrations
oils

and

of

phenolic

compounds in both stem and leaf
explants.

qualitative

at

stem

suspension culture initiated from

phenolic

but

and

different

Nakiboglu

(23),

and

quantitative

of

valuable

secondary metabolites production.
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Table (6): Ratios represent the studied secondary metabolites in tissue
cultures to the original intac plant.
Source

Explants

Callus culture :
Intact plant

Leaf

1.216

Stem

Cell suspension
culture : Intact
plant
Callus culture
+ 50mM NaCl :
Intact plant
Callus culture
+100mM NaCl :
Intact plant

Rutin α-pinene

Geraniol

Apigenin

Quercetin

Coumarin

1.030

linaloo
l
2.750

0.357

0.649

0.640

0.762

2.202

0.245

0.000

0.607

0.510

1.184

1.109

Leaf

1.156

1.390

2.147

1.697

2.973

0.000

0.325

Stem

2.578

0.104

0.703

1.009

7.735

2.200

0.000

Leaf

0.859

0.000

0.698

0.552

0.569

0.217

0.348

Stem

1.023

0.000

0.671

1.523

1.561

0.029

1.046

Leaf

1.326

4.670

3.553

1.769

3.668

1.829

1.435

Stem

1.763

0.000

1.506

0.496

1.112

1.208

1.477

Table (7): Total concentrations of the studied essential oils and phenolic
compounds detected in intact plant and different cultures initiated in vitro.

Source

Essential oil (mg/g)

Phenolic compounds
(mg/g)

Intact plant

Leaf

Stem

Leaf

Stem

0.936

2.255

1.394

0.696

Callus culture

1.323

0.423

1.138

0.900

Cell suspension culture

1.645

0.827

1.186

1.480

Callus culture + 50mM NaCl

0.401

0.740

0.649

0.634

Callus culture + 100mM NaCl

3.107

1.213

2.631

1.002
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CONCLUSION
1. Callus

cultures

of

S.

5. Geraniol

increased

to

officinalis can be induced

(1.769) times using callus

and

MS

cultures initiated from leaf

medium supplemented with

explants grown on a medium

0.5mg/l kin and 0.05mg/l

supplemented with 100mM

2,4-D using stem and leaf

NaCl.

maintained

on

6. Apigenin production can be

explants.
2. Plant

tissue

techniques

are

culture

increased to more than three

potential

folds (3.668) using callus

source for increasing the

cultures

of

leaf

explants

production

grown

on

a

medium

of

metabolites.
increased
culture

secondary
Rutin

in

all

systems

is

supplemented with 100mM

tissue

NaCl.

except

7. Quercetin

production

is

when NaCl was added at

increased by (2.2) times in

50mM

cell

to

callus

cultures

suspension

initiated

initiated from leaf.
3. α-pinene production can be

callus

from
cultures

cultures

stem

and

of

leaf

increased to more than four

explants grown on a medium

folds

supplemented with 100mM

(4.670)

by

callus

culture initiated from leaf

NaCl (1.829).

and grown on a medium

8. Coumarin production can be

containing 100mM NaCl, cell

increased in approximately

suspension culture initiated

1.5 times in callus cultures

from leaf (1.930).

initiated

from

grown

on

4. Linalool production can be

stem
a

and

medium

increased to about 3 folds in

supplemented with 100mM

callus cultures initiated from

NaCl.

leaf explants grown on a

9. Essential

medium containing 100mM

produced

NaCl.

concentrations using plant

oils
at

can

be

higher
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Ellis,

B.

(1981). Potential of plant

than whole plant.
10. Phenolic compounds can be
increased

Vol.5, No. 1, January 2010

using

cell

cultures

for

vitro

pharmaceutical production.

callus

In: Beal, J.L, Reinhard, E.

cultures initiated from leaf

(eds.) Natural Products as

and stem explants grown on

Medicinal Agents. Stuttgart,

a

Hippokrates, pp.471-507.

systems

in

medium

in

the

supplemented

with 100mM NaCl.

5. Budhiraja, R. P. (2004).
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Detection of Cholera toxin producing isolate of
Vibrio cholerae by Radial Immune diffusion
method
Khlood, A. Al-Khafaji (1) and Amina, N. Al- Thwani (2)
(1), (2) Genetic engineering Center, Agricultural Director, Ministry of Science
and Technology; Genetic Engineering and Biotechnology Institute, Baghdad
University.
ABSTRACT

relation ship between different CT

Cholera toxin was produced and

concentration and antiserum.

purified

from

the

local

clinical

isolate of V. cholerae gained from
Central

Health

INTRODUCTION

Laboratories/

Baghdad/Ministry of Health . Few

Vibrio cholerae is the type species

steps was employed for purification

of the genus Vibrio, a membere of

of CT including concentration of the

the

protein, back extraction, and gel

species cause the more mortality

filtration.

and morbidity disease, the cholera.

Antiserum prepared from Rabbit

A major concern early cholera

immunized with CT conjugated with

investigator was the differentiated

tween 80-ferrous dextran as a first

the epidemic associated strains

dose and alum-precipitate as a

from other atypical vibrios or non

booster dose and the antibody

cholera

vibrios

concentration revealed that CT-

regarded

primarily

Tween 80- ferrous dextran gave

pathogenic environmental isolates.

high antibody concentration. Radial

Non-O1 strains are part of normal,

Immune

Diffusion

(RID)

free living autochthonous bacterial

showed

one

ring

flora in estuarine areas and have

CT

and

not been associated with epidemics

gave

linear

but can cause sporadic diarrhea

test

precipitate

between

purified

antiserum.

Also

it

family

Vibrionaceae.

which
as

This

were
a

non
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which had been found to be hypo-

Despite all the fear in hearing the

toxigenic or non- toxigenic and are

name cholera toxin, it appeared as

ubiquitously distributed in aquatic

a potentially tool for investigating at

environment (1,2). Microbiologists

many researches fields.

have

isolation

Because of the difficulties of CT

techniques, refined the taxonomy

detection by using animal models

and subtyping of vibrios using both

and tissue culture. This study came

the traditional ways based on the

in order to evaluate the immune

phenotypic characters, or the more

stimulation of purified CT from local

recent genetics based techniques

clinical

isolate

(3).

through

the

Many emerging and reemerging

antiserum by new trial and using

bacterial

the antiserum in CT detection and

toxins

developed

pathogens

that

virulence

serve

factors

synthesize
as

primary

and

epidemic

of

V.

cholerae

preparation

of

quantification by Radial Immune
Diffusion method (RID).

cholera caused by O1 and O139
which both produce and secrete

MATERIALS AND METHODS

cholera toxin (CT). Many methods

Bacterial isolates

adopted

the

Clinical isolate of V. cholerae O1

presence of CT depending either

belong to ElTor biotype Ogawa was

on the enzymatic activity of CT or

gained from the Central Health

its bioactivity saw in animal model,

Laboratory/

and other methods based on the

identified and characterized again

immunological properties of CT

in present study following Elliot

protein. While nucleic acid- based

(2001) and Otawa (2004).

for

screening

of

Ministry

of

Health,

methods appeared to provide more
specific,

sensitive

and

speed

Production and Extraction of CT

so

The capability of the isolate of V.

emergence of PCR, multiplex PCR,

cholerae O1 to produce Cholera

DNA probes, and DNA sequencing

toxin

(3).

quantitavely as described by Al-

characterization

of

CT,

(CT)

was

measured

Khafaji (2007). Briefly, overnight
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culture of V. cholerae grown on 20

method

ml of production medium (AKI pH

Albumin for preparing the standard

8.5 supplemented with 0.2% of

curve (10)Bradford, 1976).

using

Bovine

Serum

Asparagine and Glucose ) was
centrifuged at 5000 rpm for 15

Purification of CT

minute to prepare free cell extract.

purification of CT was achieved

Concentration

after

at

80

%

salt

extraction,

concentration,

saturation was done for free cell

back extraction between 80% -

extract using Ammonium sulfate

20% of salt saturation and gel

salt.

filtration through Sephadex G100 to

Finally

desalting

of

concentrated extract was achieved

obtain

purify

protein

following

by Sephadex G25.

Stellwagen ( 1990) and Al-Khafaji
(2007).

Measuring of CT
Quantitative measurement of CT

Cholera

was determined by measuring the

preparation from Rabbits

erythemal activity EA using Guinea

Antitoxin against CT was prepared

pig (8,9).

by injecting the Rabbit with purified

Toxin

Units

was

calculated

CT

toxin

conjugated

antitoxin

with

ferrous

(depends on its definition) in that

dextran-tween80;

booster

each

was

as

5-8 mm of EA is equivalent

prepared

dose

aluminium

to 1 Toxin Unit (TU) of enterotoxin.

precipitate of CT and given to

TU/ml= (EA mm ÷ 5) ×10

animals; blood was with drown and

Specific

toxin

activity

was

calculated as the ratio of TU/ml
divided

by

the

serum was obtained and stored at 20°C.

protein

concentration.

The CT conjugates preparation
CT Ferrous Dextran-Tween mixture

Determination

of

protein

purified CT solution of 200 µg/ ml

concentration
Protein

concentration

was prepared as followed:

was

measured by dye binding Bradford

was heated by boiling water bath
for

10 minute. Equal volume
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of CT solution and Ferrous Dextran

and left for 15 min with stirring.

– Tween was mixed together and

Finally mixture was spun at 1500

used for rabbit injection.

rpm for 15 min, washed for three
times with PBS and the formed

Booster Dose preparation

precipitate was suspended with 5

To prepare Aluminium precipitate –

ml of PBS (12).

CT

each

2.25

ml

of

sodium

bicarbonate solution was added to

Immunization schedule

each 5 ml of purified CT then 2.25

The immunization time and the

ml of aluminium potassium sulfate

location of injection was done

was added slowly with stirring to

following

CT- sodium bicarbonate mixture

(1998) as presented in table (1)

Green

and

Manson

Table (1) The immunization schedule of Rabbits by purified CT
Dose
1 st dose
2nd dose
3rd dose

Material
Ferrous dextran-Tween-CT
Ferrous dextran-Tween-CT
Al-CT precipitate

Injected
vol/ml

Injection location

1
1
0.25

I.m , thigh muscle
I.m , thigh muscle
Marginal ear vein

One week was left between doses

Blood was collected by heart

for both conjugated method and

puncher, left at room temperature

the first blood collection was done

for 1 hour, and at refrigerator for 2-

a week after third dose. Another

3 hours. Clotted blood was spun at

booster doses as Al-CT precipitate

1500

(0.25 ml of precipitate suspension)

precipitate was collected, stored at

was given via the marginal ear vein

-20°C and heated at 56°C for 30

and blood was collected 10 day

min

later.

experiment (12).

Serum preparation:

Agarose preparation:

rpm,

before

serum

being

above

used

in
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Agarose

was

prepared

by

weighting and dissolving one gram
of agarose on 100 ml of Tris buffer
pH 8.8 and sterilized for 5 min (14).

V. cholerae according to Elliot
(2001) and Otawa (2004).
Overnight

cultures

of

the

isolate, grown on TCBS medium
with yellow color, gave 3-4 mm

Radial Immune Diffusion agar

diameter

Radial immune diffusion was done

glistening and slightly flattened

as shown below:

appearance of colonies. Whereas,

Ten milliliter of agarose prepared

it appeared as pale or slightly pink

above were mixed with 100, 200,

often resembling colonies of late or

300 µl of serum prepared above,

slow lactose fermenting organisms,

mixtures were mixed well without

with

bubble formation and poured in

MacConkey agar. They appeared

petridish.

as offwhite colour with a dot in their

Dilutions of CT were prepared in

center on the TSA.

PBS to give 240, 210, 180, 120,

The isolate gave positive reaction

90, 60, 30 µg/ ml.

with oxidase test , positive to string

Holes with 3 mm diameter were

test and cholera red reaction.

made in solidified agarose and 50

Fermented glucose not lactose

µl of dilutions were added to holes;

appeared

plates

at

yellow bottom of KIA slant with no

refrigerator for a week and the

gas and H2S formation. The further

diameter of precipitate ring was

biochemical tests which must be

measured.

drown

carried out to confirm the complete

ring

characterization as presented in

between

were

incubated

Blot
the

was

precipitated

diameter and the concentrations
(12).

RESULTS AND DISCUSSION
The clinical isolate used in the
production of CT was confirmed as

1-3

table(2).

of

circular,

mm

smooth,

diameter

on

as red surface and
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Table (2) Biochemical tests for V. cholerae isolate identification

Characters test

The isolate

Growth at pH 5.5
Growth at:

-

0 NaCl
3% NaCl
6% NaCl
10%NaCl
Motility
Production of:
Amylase

+
+
+
+

Gelatinase

+

Hemolycin
Lipase
Protease
MR

+
+
+
+

VP

+

Sensitivity to:
Polymexin B 50 IU
Polymexin B 100 IU

R
R

+

+ = Positive results; - -= Negative results; R= Resistant

The recent purification scheme

of Sephadex G25 led also to

used in CT purification proved that

increase both specific activity and

specific activity increased through

purification

the purification steps in that salt

however,

fractionation by back extraction

reach about only 12% because of

method led to increasing specific

the sample dilution that reached to

activity from only 62.5 to 117.2 and

2.5 fold of dilution factor. The most

purification field reached to 1.4.

important advantage was that the

This is due to the exclude of the

specific

contaminants

crude

increased with gel filtration step on

extract. Desalting of the crude

Sephadex G100 to reach 613.4

concentrated extract with the use

corresponding approximately 100-

from

the

field
highly

activity

but

CT

yield

decreased

of

CT

to

highly
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fold the increase in specific activity.

reached to 9.8 fold (table 3).

The estimation of purification field
Table ( 3) The purification table of CT
Purification Volume Protein
Total
step
(ml)
concentration
protein
(mg/ ml)
(mg)

EA
(mm)

(TU/ml) Specific Purification Yield %
toxicity field
(unit/mg)

Culture
extract
20%-80%
saturation
Desalting

500

0.16

80

5

10

62.5

1

100

20

3.4

68

30*

300

88.2

1.4

30

45

0.8

36

12*

120

150

2.4

12

Gel filtration

30

0.326

9.78

20*

200

613.4

9.8

20

*Sample diluted 1:5

The

results

presented

in

the

blood fraction which contain the

purification table (3) showed that

antibodies of interest.

CT could be purified with high

Several

specific activity by only few steps.

considered with respect to the final

Other

gel

use to which the antibody will be

filtration chromatography as a step

put including, the specificity of the

in CT purification from V. cholerae

antibodies

and its related LT enterotoxin was

distinguish

produced by E. coli and enterotoxin

antigens, the avidity, and the titer

from

of antibodies which determines the

researchers

Clostridium

used

perifringens

(

parameters

in

their
between

must

abilities

be

to

different

optimal dilution of the antibody in

7,15,16,17)

the assay system. Thus we tried in
Antiserum preparation against

this

cholera toxin

producing

Polyclonal

antibodies

are

raised by injecting an immunogen
into an animal and, after an
appropriate

time

collecting

the

study

the

possibility

antiserum

with

of
high

affinity and titer by injecting rabbits
with purified whole CT.
The first step in raising the
antiserum

prepared

at

the

International Journal for Sciences and Technology
Vol.5, No.1, January2010 46
----------------------------------------------------------------------------------------------------------------

laboratory is the use of a suitable

serves

adjuvant. Dextran-CT-tween tend

polysaccharide conjugate protein

to serve the adjuvancity of mixtures

(dextran-CT

replacing

and

based on the description of the

usage,

conjugation of CT-B subunit to

more

dextran employed by Bergquist et

the

incomplete
because

complete

adjuvant
antigens

are

as

(1995)

hydrophilic

conjugate).

as

a

This

model

of

immunogenic when presented in

al.

an insoluble form or with an

polysaccharide antigen.

adjuvant into which soluble antigen

The Radial immune diffusion agar

is combined and the mode of

were employed to determine the

action

be

specificity of antiserum for CT

attributed to the slow release of the

prepared . The results obtained by

antigen from the mixture (12,14).

this study revealed that serum

This treatment employed the use of

obtained from Dextran- CT- Tween

tween 80 which acts as a lipid

conjugate

droplet because of its chemical

gave a linearity reaction between

nature, it contain hydrophilic and

the

hydrophobic

may

concentration and the diameter in

structure

mm of precipitation ring in single

which encounters the CT as a

radial immune diffusion reaction

center and the ferrous dextran

(RID).

forming

of

adjuvant

ends.

micelles-

may

Thus
like

log

treatment
of

experiment

antigen

(Ag)

Figure (1) Precipitating ring between purified CT and antiserum in Radial
Immune Diffusion test
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Each concentration showed only

Moreover, the Many methods were

one precipitation ring around well

adopted to make standardization of

which determine the identity of the

antitoxin preparation as titration of

preparation of

antitoxin

Ag solution as

neutralization

of

skin

presented in figure (1). Our results

permeability factor, loop test ,

in accordance with Finklestein and

Chinese hamster ovary cell assay

Lopsolloto (1970) how, used RID

(CHO)

in measuring the CT quantity

estimation of vibrocidal titer in

through the purification steps of

which all need either laboratory

CT.

animals or sophisticated facilities

The emergence of using a purified

and equipment (19). Thus the

CT in preparing antiserum from

precipitation in gel by RID is an

different animals to overcome the

easy

unspecific is related to different

specificity of the test sera against

antigenic determinant which are

CT

cell

assay

and

the

technique to examine the

possibly there with the antigen of
interest. On the other hand, the
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ABSTRACT

corresponding controls. This was

The extent of lipid peroxidation as

accompanied

evidenced by the formation of

elevation in both enzymic and non-

thiobarbituric
substances

acid
(TBARS)

react

ive

enzymic

and

the

findings

by

a

significant

antioxidants.
indicate

the

These
significant

antioxidants superoxide dismutase

increase in lipid peroxidation as

(SOD), catalase (CAT), reduced

evidenced by the level of TBARS

glutathione

glutathione

and antioxidant status such as

peroxidase (GPx) and glutathione

elevated SOD, CAT, GPx, GSH

Stransferase

(GST)

samples

53

of

(GSH),

in

serum

and GST in samples from breast

breast

cancer

cancer

patients in and around Santa Maria

patients

compared

to

controls.

Rs, Brasil , were studied. Controls
consisted of members of the public

Keywords : antioxidants , breast

with no previous history of breast

cancer,

cancer

lipid peroxidation

or

other

cancer-related

diseases. The plasma samples of
the breast cancer patients showed
enhanced level of lipid peroxidation
when

compared

to

the

glutathione

peroxidase,
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were males (50.5%) and 31652

INTRODUCTION

patients

were

females

Breast carcinoma is one of the

(49.5%).Breast was by far the most

most

in

common site of cancer accounted

women and is a leading cause of

for 16% of all Iraqi patients(3) The

cancer-related deaths world wide.

common

The aetiology of breast cancer is

development of breast cancer is

multifactorial.

the increased lifetime exposure to

common

neoplasms

Significant

breast

risk

factor

the

cancer risk factors include age,

endogenous

early age at menarche, late age of

estrogens. A number of genes,

menopause,

first

including

oral

HER-2/neu and p53, have been

late

pregnancy,

age

at

obesity,

contraception,

hormone

linked

or

in

BRCA1
to

exogenous
and

BRCA2,

breast

cancer

replacement therapy, diet, family

susceptibility and development.(4)

history, lactation and prior history of

Oxygen-free

benign breast disease.(1) In the

generated

by

a

United States, breast cancer is one

processes

in

vivo

of the most common malignant

reactive and toxic.(4) However,

tumours in women. The American

biological systems have evolved an

Cancer

that

array of enzymic and non-enzymic

new

antioxidant defense mechanisms to

patients would be diagnosed with

combat the deleterious effects of

breast cancer and 40,000 women

OFR. Superoxide dismutase (SOD)

would die from this disease in

and catalase (CAT) play a key role

2004.(2). During five-year period

in the detoxification of superoxide

(2000-2004) 63923 Iraqi patients,

anion

with

Society

approximately

estimated
210,000

(OFR)

number
are

of

highly

hydrogen

peroxide

(H2O2),

respectively,

thereby

diagnosed cancer were registered

protecting

against

by the Iraqi Ministry of Health from

damage.

Reduced

all Iraqi provinces with exception of

(GSH)

3 Northern provinces (Sulaimanyia,

glutathione peroxidase (GPx) and

Erbil, and Dohouk). 32281 patients

glutathione

various

types

of

newly

and

radicals

in

OFR-induced
glutathione

conjunction
S-transferase

with
(GST)
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plays a central role in the defense

METHODS

against free radicals, peroxides and

53 newly-diagnosed breast cancer

a wide range of xenobiotics and

patients from Santa Maria , Brazil,

carcinogens.(5,6) Oxidative stress

with a mean age of 46.71 ± 3.85

arises when there is an imbalance

years, and who had not undergone

between

and

any previous treatment for their

scavenging by antioxidants. Excess

tumors, were chosen for the study.

generation of OFR can cause

The

oxidative damage to biomolecules

categorized

resulting

peroxidation,

patients) and stage III (28 patients)

mutagenesis and carcinogenesis.

infiltrative ductal carcinoma of the

OFR-induced lipid peroxidation has

breast. The patients were not using

been

hormones, oral contraceptives and

OFR

in

formation

lipid

implicated

in

neoplastic

patients
as

were

clinically

stage

II

(25

a

were nonsmokers. None of them

number of studies have un reveled

had concomitant diseases such as

the role of estrogens as well as the

diabetes mellitus, liver disease and

imbalance in oncogenic and tumor

rheumatoid

suppressor genes in breast cancer,

Informed consent was obtained

the involvement of oxidative stress

from

in breast carcinogenesis has not

all the participants. The Human

been extensively documented. We

Ethics Committee, Brazil approved

therefore examined the extent of

the study. Controls consisted of

lipid peroxidation, as evidenced by

members of the public with no

the formation of thiobarbituric acid

previous history of breast cancer

reactive substances (TBARS) and

and other cancer-related diseases.

the status of the antioxidants SOD,

Blood was collected by venous arm

CAT, GSH, GPx and GST in the

puncture in patients and controls.

plasma of patients with carcinoma

The collected blood was injected

of the breast.

into EDTA vaccutainets and the

transformation.(7)

Although

plasma

arthritis

was

centrifuging

at

(Table

separated
1,000

minutes. All the chemicals

g

I).

by
for15
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and reagents used in the study

estimated at 532 nm. GSH was

were

determined

of

analytical

grade

and

by

the

method

of

Hi-Media

Ellman.(11) GSH estimation was

Laboratories (Brazil) and Sigma (St

based on the development of a

Louis,

Lipid

yellow color when 5,5-dithio (2-

hydroperoxides were estimated by

nitrobenzoic acid) was added to

the method of Jiang et al.(8) The

compounds containing sulfhydryl

reaction mixture in a total volume of

groups. GPx activity was assayed

2.0 ml containing 0.2 ml of plasma

by the method of Rotruck et al(12)

and 1.8 ml of Fox reagent, was

with modification. A known amount

incubated

of

purchased

in
MO,

USA).

for

30

minutes.

enzyme

was

H2O2

the

Hydroperoxides are detected by

incubated

their ability to oxidize ferrous iron,

presence of GSH for a specified

leading to the formation of a

time period. The amount of H2O2

chromophore with an absorbance

utilized was determined by the

maximum

method of Ellman.(11) The activity

at

560

nm.

Lipid

with

preparation
in

by

of GST was estimated by the

measurement of thiobarbituric acid

method of Habig et al,(13) by

reactive substances (TBARS) in

following

plasma by the method of Yagi.(9)

absorbance at 340 nm using 1-

The pink chromogen produced by

chloro-2,4-dinitrobenze

the reaction of thiobarbituric acid

substrate. SOD was assayed by

with malondialdehyde, a secondary

the method of Kakkar et al(14)

peroxidation

was

estimated

the

increase

product of lipid peroxidation was
Table I. General characteristics of breast cancer patients.
General characteristics

Breast cancer patients

Total number of subjects

53

Age range (years)

20–70

Menopausal status
Premenopausal

28

Postmenopausal

25

Cancer site

in
as

International Journal for Sciences and Technology
Vol.5, No.1, January2010 54
----------------------------------------------------------------------------------------------------------------

Left breast

20

Right breast

33

Clinical status
Infiltrative ductal carcinoma

53

Clinical stage
Stage II T2N1M0

28

Stage III T3N1M0

25

T: tumor size; T1: < 2 cm, T2: 2–4 cm, T3: > 4 cm.
N: nodal metastasis, N0: no regional lymph node metastasis,
N1: metastasis in a single ipsilateral node of < 3 cm diameter,
M: distant metastasis, M0: no distant metastasis.
Based on the 50% inhibition of the

Student’s t-test using the Statistical

formation of nicotinamide, adenine

Package

dinucleotide

version 10.0 (SPSS Inc, Chicago,

(NADH)-phenazine

methosulfate-nitroblue tetrazolium

for

Social

Sciences

IL, USA).

formazan at 520 nm, Hemoglobin
in the haemolysate was measured

RESULTS

according to the method of Drabkin
and Austin.(15). Blood was diluted

The extent of lipid peroxidation in

in an alkaline medium containing

the breast cancer samples as

potassium cyanide and potassium

evidenced by the formation of

ferricyanide. Haemoglobin

TBARS, and lipid hydro peroxides,

oxidized

is represented in Table II.

to

methaemoglobin

combines with cyanide to form

The concentration of TBARS in the

cyanmethaemoglobin which was

cancer samples was significantly

measured at 540 nm. The data for

higher (p < 0.05) when compared

biochemical

to

analyses

are

the

corresponding

expressed as mean and standard

samples.

deviation

Statistical

hydroperoxides showed a similar

comparisons were performed by

but significantly greater response

(SD).

Values

and

control
lipid
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(p < 0.05) in cancer samples

control samples.

compared to the corresponding
Table II. Lipid peroxidation in breast cancer patients (mean ± SD, n = 53).

Parameters

Controls

Breast cancer patients

TBARS
(nmol/100 mg protein)

118.58 ± 10.42

142.26 ± 11.44*

LOOH
(nmol/100 mg protein)

0.35 ± 0.06

0.63 ± 0.04*

*As compared with breast cancer controls, p < 0.05.
Table III. Antioxidant status in breast cancer patients (mean ± SD, n = 53).

Parameters

Controls

Breast cancer patients

SODa

18.13 ± 1.40

31.14 ± 1.35*

CATb

7.51 ± 0.65

12.35 ± 0.75*

GSHc

8.95 ± 0.39

19.35 ± 0.16*

GPxd

14.71 ± 0.91

28.20 ± 1.31*

a. Amount of enzymes required to give 50% inhibition of NBT reduction/ mg
protein.
b. µmol H2O2 utilised/s/ mg protein.
c mg/di plasma
d µmol GSH utilised/min/mg protein.
.
*As compared with breast cancer control. p < 0 .05.
Table III indicates the antioxidant

samples.

profile

GSH and the activities of SOD,

in

the

cancer

plasma

The

concentration

of
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CAT, GPx and GST in the cancer

breast cancer seen in the present

samples

study

showed

a

marked

was

associated

with

elevation compared to the controls.

enhanced antioxidant capacities.

The respective concentrations of

Increased generation of OFR, such

SOD and CAT were significantly

as O2 and H2O2, can induce SOD

increased compared to the controls

and CAT. An increase in total and

(p < 0.05). The activity of GPx was

mitochondrial SOD activities due to

1.50 - fold higher in breast tumours

over

compared to the controls. GSH and

reported.(20)

GST exhibited nearly a 2–3-fold

mRNA expression was observed in

increase (p < 0.05) in the patient

cancer samples from patients with

plasma samples compared to the

carcinoma of the breast.(21) Higher

corresponding controls.

activity

expression

of

has

been

Increased

SOD

CAT

has

been

documented in tumor cell lines
compared

DISCUSSION

to

controls.(22)

Our

results lend credence to these
Damage to the breast epithelium by

reports. Glutathione, an important

OFR

substrate for GPx and GST, has

can

lead

to

fibroblast

proliferation, epithelial hyperplasia,

been

cellular atypia and breast cancer.

regulatory

Studies have shown increased lipid

proliferation.(23) Over expression

peroxidation in solid tumors.(16,17)

of GSH has been reported in both

Tamoxifen

animal and human tumors by us as

therapy

in

post

documented

to

effects

on

cell

menopausal women with breast

well

cancer reduced the increase in lipid

workers.(17,24,25).

peroxidation.

increase in the activity of GPx, the

Damage

to

the

as

have

A

significant

first

oxygen

to

against H2O2 and other hydro

epithelial

peroxides, has been reported in

hyperplasia, cellular atypia and

tumors.(26,27) The higher activity

breast cancer.(18,19) The increase

of GPx in breast cancer cell lines

in plasma lipid peroxidation in

was suggested to result from an

fibroblast

can

proliferation

lead

of

other

mammary epithelium by reactive
species

step

by

enzyme

defense
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increased expression of genomic

antioxidants. Exercise-trained mice

DNA.(28) GST, which is involved in

showed increased levels of hepatic

the detoxification of electrophilic

SOD

toxins

is

researchers reported decreases in

increased in most of the human

the antioxidant level and increases

tumors

High

in the lipid peroxidation level.(1,2)

concentrations of GST may rapidly

Over expression of antioxidants

detoxify anticancer agents, thereby

has been documented in a wide

preventing their cytotoxic action.

variety

Enhanced GST activity in breast

including breast cancer.(17,27,29)

cancer

Cancer

and

carcinogens,
studied.

samples

supports

in

our

study

ubiquitously-reported

and

of

iso-enzyme

recognition

cancer

tissues

lines.(29,30)
OFR

various

with

increased

presumed

to
by

escape
cytotoxic

cell

lymphocytes.(34) From the results

of

of the present study, we suggest

antioxidant

that increased lipid peroxidation

and

Overproduction

coupled

with

tumors,

activities of antioxidant enzymes
are

in

Several

malignant

cells

induction of GST, especially the
GST-P

CAT.(32,33)

depletion is recognized to result in

and

oxidative stress.(5,6) The increase

associated with the development of

in

breast

breast cancer may offer a selective

cancer patients in the present study

growth advantage to tumor cells

was counter balanced by enhanced

over

host antioxidant defense systems

counter parts.

lipid

peroxidation

in

host

antioxidant

their

defenses

surrounding

normal

protecting against oxidative stress.
Recent

reports

suggest

that
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Detection of Hepatitis B Virus in a Group of Iraqi
Pregnant Women
Saja Jehad Al-Khalidi
Medical Laboratory Technology
Institute of Medical Technology
College of Health and Medical Technology – Iraq
infection among pregnant women is

ABSTRACT
This

is

cross-section

study

conducted in Iraq for pregnant
women

during

the

period

September-November 2007.

of
The

main objective of the present study
is to estimate the prevalence and
identify the risk factors of the
hepatitis

B

infection

pregnant

among
women.

The study population includes a
hundred pregnant women aged
from 15-41 years. They came from
different parts of rural and urban
areas.

An

enzyme-linked

immunosorbent assay (ELISA) was
used for estimation of Hepatitis B
surface antigen (HBsAg), while
MiniVidas was used for estimation
of Hepatitis B core Antibody (IgG &

was 2 (2%) giving an overall
prevalence of HBV infection of
5(5%). Hepatitis B markers showed
HBsAg was positive in 3 (3%),
HBcAb (IgG) was positive in 5 (5%)
while HBcAb (IgM) was absent in
the population of the study.
Those with HBV infection tended to
be older age range between 30-39
years.

findings

prevalence

of

included
chronic

the
HBV

Also

we

found

that

prevalence of HBV infection is
2(4.4%) for HBsAg, 4(8.9%) for
each of HBc IgG.
In

present

study,

the

most

important risk factors for pregnant
women

are

intravenous

blood
drug

transfusion,

injecting,

and

husband hepatitis.
Also

IgM).
Our

3(3%) and previous HBV infection

we

detected

the

most

occurrence of HBV infection was in
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unvaccinated pregnant women with

evidence

of

immune

system

HBV vaccine.

activity, but on rare occasions,
acute hepatitis can cause severe,
even life-threatening, liver damage

INTRODUCTION

(2)

.

Hepatitis is an ancient disease

Prolonged

•

descried as a disorder in which

hepatitis):

viruses

The

or

other

mechanisms

(chronic

chronic

forms

of

produce inflammation in the liver

hepatitis persist for a prolonged

cells, resulting in their injury or

period. Experts usually categorize

destruction. In most cases, this

chronic

inflammatory process is triggered

chronic persistent or (2) chronic

when the immune system fights off

active

infection caused by viruses. It can

indications

also be caused, however, by an

persistent hepatitis is usually mild

overactive immune system that

and non- progressive or slowly

attacks

progressive,

its

own

liver

cells.

hepatitis
hepatitis,
of

as

either
which

severity.

causing

(1)
are

Chronic

limited

Inflammation of the liver can also

damage to the liver. If damage to

occur

from

the liver is extensive and cell injury

drugs,

alcohol,

medical

environmental

problems,

chemicals,
toxins.

and

occurs beyond the portal tract,

Hepatitis

chronic active hepatitis can develop

varies in severity ranged from a
self-limited

condition

with

(1)

.

The term viral hepatitis is

or

often thought to be synonymous

Hepatitis is

with disease caused by the known

one of two ways:
•

hepatotropic

Short-term (acute hepatic):

Acute

hepatic

.

total

recovery to a life threatening
life-long disease

(2)

can

viruses,

including

hepatitis.

begin

Viruses A, B, C, D, E, and G

suddenly or gradually, but it has a

.However, the term hepatotropic

limited course and lasts beyond

are itself a misnomer. Infections

one or two months. Usually, there

with hepatitis viruses, especially

is only spotty liver cell damage and

hepatitis viruses B and C, have
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been associated with a wide variety

is about 2.7-3.5 million cases world

of

widely (5, 13, 14, 15 ), chronicity occurs

extra

hepatic

manifestation.

Infrequent causes of viral hepatic

in

include

patients( 5, 16, 17 ). HBV kills about 1

adenovirus,

cytomegalovirus,

Epstein-Barr

80-85%

of

the

infected

million persons each year

(18),

and

(13, 17)

virus, and rarely, herpes simplex

15-25% die prematurely

virus infection (3, 4).

it was estimated that hepatitis

Viral

hepatitis represents an

viruses'

infections

, also

have

high

important health hazard, since the

prevalence in East Asia (19).

earlier age at which the infection

In the United States, viral hepatic,

is acquired, the greater risk to

in general, ranks third among

( 5,

reportable communicable diseases.

.Viral hepatic is common on

Every year more than 600 000

worldwide ( 7 ) . It causes millions of

Americans become newly infected

death among the population of

with some form of viral hepatitis,

develop a serious consequence
6 )

the

world

yearly

(

8)

.It

is

yet only 10% of these cases are

estimated that more than 1/3 of

reported to the health authorities.

the total population of the world has

(20,21)

.

been exposed to hepatitis viruses
( 9,10 )

. Worldwide about 350 million

persons are

suffering

chronic hepatitis B infection

Viral hepatitis and pregnancy

from
( 11 )

Viral hepatitis is the most common
(22,

.The risk for them to develop

cause of jaundice in pregnancy

hepatocellular carcinoma is about

23).

100-200 times higher than that for

hepatitis infections is unaltered by

non-chronic

pregnancy

carriers .Chronicity

The

course
(23,

of

24)

.

most

viral

However,

a

occurs in 90% of the patients

severe course of viral hepatitis in

with parental transmission and 5-

pregnancy has been

10% when HBV acquired during

patients

adulthood(12).

disseminated herpes simplex virus

While for HCV the

number of infected persons , who
are considered as chronic carriers

with

hepatitis

( HSV ) infections ( 23, 24 ) .

noted
E

in
and
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In the United States, 15 000

gestation that maternal infection

pregnant women who are hepatitis

occurs

B

virus infection is rare if maternal

surface

positively

antigen
deliver

(HBsAg)

–
(24)

annually

(27)

. Neonatal hepatitis B

.

infection takes place in the first

Universal screening of pregnant

trimester. The infection occurs in

women

for

HBsAg

is

now

6% of neonates of women infected

performed

to

reduce

parental

in the second trimester, in 67% of

( 25

those infected in the third trimester

)

.The risk of hepatitis B virus

and in virtually all of those infected

vertical transmission is 10% in

in the immediate postpartum period

mother with negative HBeAg and

(25)

transmission of hepatitis B virus

positive HBeAb and

90 %

in

those with positive HBeAg

(24, 25,

.

MATERIALS AND METHODS

26 )

. The risk of chronic hepatitis

virus's infection in neonate who

The study population includes 100

does

receive

pregnant women aged from 15-41

and

years. These women belong to

not

immunoprophylaxis

vaccination for hepatitis B virus is

rural and urban areas.

40 % (25).

After completing the interview, a

Infants of HBsAg positive mother

blood sample was drawn from each

should receive hepatitis B immune

subject included in the study. About

globulin immunoprophylaxis at birth

5 ml of blood was obtained by vein

and hepatitis B vaccine at one

puncture under septic conditions.

week, one month and six months

The blood was collected in plain

after birth

(24,

25)

. This regimen

tubes without anticoagulant. Each

reduces the incidence of hepatitis B

tube

virus vertical transmission to 0-3%

number. Sera were separated and

(24)

stored at -20 Cо until tested for

.

In case of acute hepatitis B virus

was

labeled

by a

code

HBV.

infection complicating pregnancy,
the prevalence of neonatal infection
depends

on

the

time

during

Three serological tests were done
for each blood sample as follows:
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1. Qualitative
Hepatitis

of

positive control in each micro

Antigen

plate (pipette the controls after

determination

B

surface

(HBs Ag) by ELISA, using
commercial kits obtained from
Hepanostica

HBsAg

ultra

(bioMerieux. Netherlands). 1922. MiniVidas for detection of HBc
(VIDAS

HBc

IgM

11).

adhesive seal & incubated for
60 minutes, (+ or -) 5 minutes.

3. MiniVidas for detection of HBc
(VIDAS

HBc

aspirated and filled completely
(approximately 100 µl) with the
diluted

BioMerieux-France.
IgG

3. Plates were covered with an

4. The content of the wells was

test kit.
IgM

the samples).

IgG

11),

washing

(phosphate buffer).
Note:

the

phosphate

concentrate

bioMerieux-France.

solution

was

buffer

diluted

25

times with distilled water, and

Instruments

the

contents

of

concentrate

are listed in bellow:

poured in a flask and filled up to

1- Centrifuge, K24, 12x10 ml (

2500 ml with D.W. It was mixed

Janetzki , Germany ) .

well

2- Micro well system reader 2305

buffer is stable for two weeks at

(Organon Teknika, Austria) .

2-8 Cо.

A, France) .

before

5. The

use.

ml)

buffer

Instruments used during the study

3- MiniVidas system (BioMerieux S

(100

the

were

Phosphate

aspiration-washing

procedure was repeated three
more times, after the last

For HBsAg :

wash was plated, the micro
well plate was blotted on

1. A 25 µl specimen diluents was

absorbent tissue to remove

Pipette into the assigned well.

any excess liquid from the

2. A 100 µl (undiluted) sample or
control

was

Pipette

wells.

into

6. A 50 µl conjugate solution was

assigned wells which include

pipette into each well except

three negative controls and one

those used for

blank.
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7. The plate was covered with an

stopping

solution ) 1N

adhesive seal and incubated at

sulphuric acid .

37 Cо for 60 minutes (+ or -) 5

11. The reader was blanked (the
spectrophotometer) at 450 nm

minutes.

with the

8. During the last 5-10 minutes of
second

incubation

absorbance was read for each

period,

Tetramethyl benzidine (TMB)
substrate

prepared

blank well & the

well within 15 minutes.

by

combined the required amount

For HBcAb ( IgM & IgG ) :

of TMB solution with an equal
volume

of

urea

peroxide

1-

Before

each

new

is

used,

lot

of

solution in a new disposable

reagents

vial depending on the number

master calibration curve date

of wells being run. Mixed well.

was

TMB substrate must be almost

MiniVidas using the master lot

colorless when used.

entry Master lot entry (MLE)

9. The adhesive plate cover was
removed and discarded. The
micro

well

plate

entered

factory

into

the

card included in each kit.
2-

For

IgM,

we

used

one

was

Hepatitis B core IgM (HBcM)

washed with phosphate buffer

strip and one HBcM Solid

as in step 4.

Phase Receptacle (SPR) for

10. A 100 µl of TMB substrate was
Pipette

into

each

each

sample,

control

or

well.

calibrator to be tested. While

Prevented mix or shake. Any

for IgG, we used one Hepatitis

TMB substrate that has been

B core IgG (HBcG) strip and

stored beyond the indicated

one HBcG SPR.

period of use was discarded.

3-

From menu of instrument (

The micro well plates were

MiniVidas ), we selected the

incubated at 15-30°C for 30

HBcM or HBcG to enter the

minutes in the dark.

test code and indicate the

The reaction was stopped

number of determinations to

by

be performed. The calibrator

adding 100 µl

of (
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must be identified by Standard
1(S1) ,

Standard

2

Cut-off = NCx + 0.040

(S2),

positive control by C1, and

DISCUSSION

negative control by C2.
4-

5-

6-

7All

The calibrator, controls and

* A negative result indicates that

samples were mixed by using

the sample tested does not

a vortex type mixer.

contain HBsAg.

Pipette 100 µl of calibrator,

* A positive result indicates that the

control, and sample into the

sample tested contain HBsAg.

sample wells.

* Specimens that initially show a

In the next step, we inserted

positive result should be retested in

the Solid phase Receptacle

duplicate.

(SPRs) and strips into the

positive in one or both retests,

instrument.

additional

Initiated the assay as directed

confirmatory testing,

in the operator's manual.

performed

the

assays

steps

were

If

the

specimen

testing
before

is

including
should

be

specimen

is

considered positive for HBsAg .

performed automatically by the
instrument.

The

assay

was

The characteristics of the study

completed within approximately 55

population

minutes.

The

whole

number

of

the

population study is 100 pregnant
Determination

of

HBsAg

by

women aged from 15-41 years
(mean

ELISA

=26.59,

std.

deviation

=5.343). The majority 59(59%) of
The

presence

or

absence

of

pregnant women are between 20

HBsAg in the samples analyzed

-29 years of age, 30(30%) were

was determined

between

by relating

the

the

age

of

30-39

absorbance value of each sample

years,8(8%) were less than 20

to the cut-off value of the mean

years old, while only 3(3%) were

absorbance value of the negative

more

control ( NCx ) plus 0.040 .

than half, 61% are living in urban

than 39 years old . More
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areas while 39(39%) were living in
rural areas. Table (1).

Table 1: Characteristics of population study ( pregnant women )
Including Age, Place of residence, and Educational
Variable

No.

%

< 20

8

8

20-29

59

59

30-39

30

30

> 39

3

3

Total

100

100

Rural

39

39

Urban

61

61

Total

100

100

Age

Place of residence

The prevalence of hepatitis B

Table (2). Hepatitis B markers

infection among pregnant women

:HBsAg was positive in 3 (3%) ,
HBcAb (IgG) was

The overall serological profile of
hepatitis

B

infection

among

pregnant women is presented in

5(5%) while

positive in

HBcAb (IgM)

absent in population study .

was
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Table 2: The results of the prevalence of hepatitis B markers
among
Pregnant women
Pregnant women(n=100)
Markers

Result

Number

percent

HBsAg

Positive

3

3

Negative

97

97

Positive

0

0

Negative

100

100

Positive

5

5

Negative

95

95

HBcAb(IgM)

HBcAb(IgG)

The prevalence of HBV infection

age of 20-29 years old, 2 (3.4%)of

among pregnant women according

them had positive serology for

to age.

HBsAg while about 30 (30%) of
total number of population study

As shown

in

Table (3),

the

had age 30-39 years old, 1(3.3%)of

prevalence

of

HBsAg infection

them had positive serology for

was higher among those between

HBsAg.

20-29 and 30- 39 years

age

HBsAg infection among those less

the total

than 20 years and more than 39

.About

59

(59%) of

of

number of pregnant women had

While

years of age.

no

prevalence
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Table 3: The prevalence of HBsAg among pregnant women according to
age
HBsAg
Age

Positive serology

(Years)

Negative

Total

serology
Number

Percent

Numb

Percent

er

Numb

Perce

er

nt

<20

0

0

8

100

8

100

20-29

2

3.4

57

96.6

59

100

30-39

1

3.3

29

96.7

30

100

>39

0

0

3

100

3

100

Total

3

3

97

97

100

100

Table ( 4 ), shows the prevalence

about 30 (30%) of total number of

of

HBc IgG infection was higher

population study had age 30-39

among those between 20-29 and

years old, 2(6.7%)of them had

30- 39 years

age .About 59

positive serology for HBc IgG.

(59%) of the total number of

While no prevalence HBc IgG

pregnant women had age of 20-29

infection among those less than 20

years old,3 (5.1%) of them had

years and more than 39 years of

positive serology for HBc IgG while

age.

of
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Table 4: The prevalence of HBc IgG among pregnant women
according to age
HBc IgG
Age

Positive serology

(Years)

Negative

Total

serology
Numb

Percent

er

Numbe

Percen

Numb

Perce

r

t

er

nt

<20

0

0

8

100

8

100

20-29

3

5.1

56

94.9

59

100

30-39

2

6.7

28

93.3

30

100

>39

0

0

3

100

3

100

Total

5

5

95

95

100

100

significant

who were living in rural areas had

differences in the prevalence of

positive serology for HBsAg, and

HBV and

among

3(7.7%) of the pregnant women

pregnant women of different age

were showed positive serology for

groups (p < 0.05) .

each of HBc IgG . While 2(3.3%) of

There

were

a

HCV infection

those living in urban areas had
The prevalence of HBV infection
by place of residence:

positive

serology

HBsAg,

HBcAb

for

each

(IgG).

of
The

difference, however, did not reach
Tables (5, 6) demonstrate that

the statistical level of significance

1(2.6%) of the pregnant women

(p value > 0.05).
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Table 5: The prevalence of HBsAg among pregnant women according
place of residence
HBsAg
Place of Positive serology
residence
Number Percent

Negative serology

Total

Number

Percent

Number Percent

ٌRural

1

2.6

38

97.4

39

100

Urban

2

3.3

59

96.7

61

100

Total

3

3

97

97

97

100

Table 6: The prevalence of HBc IgG among pregnant women according
place of
residence
HBc IgG
Place of

Positive serology

residence

Negative

Total

serology
Number Percent Number Percent Number Percent

Rural

3

7.7

36

92.3

39

100

Urban

2

3.3

59

96.7

61

100

Total

5

5

95

95

100

100

The prevalence of HBV infection in

transfusion

relation to selected risk factors:

serology for each of HBsAg & HBc

1- The history of previous blood

IgG

transfusion

significant

A total of 10 (10%) of pregnant

between previous blood transfusion

women had a history of blood

and HBc IgG (p<0.05), but this

transfusion, 2 (20%) of them were

association

found to be positive for HBcAb

between such a history & each of

(IgG). While

HBsAg (p > 0.05).

only 3 (3.3 %) of

those without a history of blood

had

a

.Table (7).

There is a

statistical

was

positive

not

association

detected
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Table 7: The Prevalence of HBV infection among pregnant women in
relation to previous blood transfusion
Blood transfusion
Serological

Result

test

HBsAg

1

HBc IgG

2

Yes

Total p.value

No

No.

%

No.

%

Positive

0

0

3

3.3

3

Negative

10

100 87

96.7

97

Total

10

100 90

100

100

Positive

2

20

3

3.3

5

Negative

8

80

87

96.7

95

Total

10

100 90

100

100

(1) x2 = 0.344 , df = 1 , p value = 0.727

> 0.05

< 0.05

(2) x2 = 5.263 , df = 1 , p value =

0.049

2-The history of intravenous drug

HBc IgG . While positive serology

injecting

was absent among those with no

A total of 53 (53%) of the total

such a history. The HBc IgG Ab

population study has a history of

positive

previous intravenous drug injecting

significant

, 3 (5.7%) of them had positive

previous intravenous drug injection

serology for HBsAg , 5 (9.4 %) for

(p < 0.05) Table (8).

serology

showed

association

with

Table 8: The Prevalence of HBV infection among pregnant
women in relation to intravenous drug injecting
intravenous drug injecting
Serological test

result

positive
HBsAg

1

Yes

Total p.value

No

No.

%

No. %

3

5.7

0

0

3

negative 50

94.3 47

100 97

Total

53

100

47

100 100

positive

5

9.4

0

0

5

> 0.05

a
the
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HBc IgG2

negative 48

90.6 47

100 95

Total

100

100 100

53

47

(1) x2 = 2.743 , df = 1 , p value = 0.145

< 0.05

(2) x2 = 4.667 , df = 1 , p

value =0.038

pregnant women has no previous
3- The history of husband hepatitis

history

A total of 4 (4%) of pregnant

showed positive HBsAg, 3(3.1%)

women have a history of husband

for HBc IgG. There is a significant

hepatitis, 2 (50%) of them show a

statistical

positive

such history and each of HBsAg &

serology

for

HBsAg,

2(50%) were positive for HBc IgG.

of

husband

association

hepatitis

between

HBcAb IgG ( p < 0.05 ) Table (9).

On the other sites, 1(1%) of

Table 9: The Prevalence of HBV infection among pregnant
women in relation with husband hepatitis
Husband hepatitis
Serological

Result

No

No. %

No. %

2

50

1

1

3

Negative 2

50

95

99

97

Total

4

100 96

100

100

positive

2

50

3

3.1

5

negative

2

50

93

96.9 95

Total

4

100 96

test
Positive
HBsAg1

HBc IgG2

Total p.value

Yes

(1) x2 = 31.629 , df = 1 , p value = 0.004

100

< 0.05

< 0.05

100

( 2) x2 = 17.763 , df = 1 , p value

= .011

The prevalence of hepatitis B

women with no history of HBV

infection in relation to history of

vaccination. Table (10) showed that

vaccination:

0(0%)

of

vaccinated

pregnant

women were positive for HBsAg
The prevalence of hepatitis B

and HBc IgG, while 3(5.4%) &

infection is higher among pregnant

5(8.9%) of pregnant women with no
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history
positive

of

vaccination

serology

for

showed
each

and

of

non

vaccinated

pregnant

women (p < 0.05).

HBsAg and HBc IgG respectively.
There

is

significant

statistical

association between HBV infection
Table 10: The Prevalence of HBV infection among pregnant in relation
with history of vaccination
history of vaccination
Serological test

result

positive
HBsAg1

HBc IgG

2

Yes

No

Total

No.

%

No.

%

0

0

3

5.4

3

negative 44

100 53

94.6 97

Total

44

100 56

100

100

positive

0

0

8.9

5

5

negative 44

100 51

91.1 95

Total

100 56

100

44

(1) x2 = 3.552 , df = 1 , p value = 0.049

p.value

< 0.05

< 0.05

100

(2) x2 = 4.135 , df = 1 , p value =

0.046

HBcAb ( IgM )

study, it is difficult to find any

Because there is no case of

association

HBcAb (IgM) among population

variables.

with

independent
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which include: Anti hepatitis B

CONCLUSION

surface antibody, HBe antigen and
Viral

hepatitis

important

is

one

the

antibody

were

not

included

diseases ,

because the kits for these markers

an important

were not available in Iraq at the

infectious

which represent

of

health hazard worldwide . HBV is

time of the study.

among the world's most wide-

ELISA

spread infectious agent causing

detection of hepatitis B surface

million

antigen. ELISA is the most useful

of

deaths

hepatitis

each

cases

year

(8)

.

and
Large

and

was

sensitive

percents of the infected individuals

detection

develop chronic sequels (28,

MiniVidas

29, 30).

adopted

of

for

method

(31)

HBsAg

was

for

used

the

the
while

for

the

Comprehensive understanding of

detection of HBcAb ( IgM & IgG ).

the epidemiology & ecology of viral

The appearance of HBsAg is the

hepatitis is important for devising

first evidence of HBV infection,

successful control measures of the

appearing

disease (28, 29).

evidence of liver disease and it

Thus, this cross sectional study

persists

was

carried

determine
hepatitis

out

the
B

in

before
throughout

clinical

to

illness. Persistence of HBsAg after

prevalence

of

the

among

pregnant

acute

illness

associated
laboratory

with

the

screening

may

be

clinical

and

evidence

hepatitis for
of

the

order

women.

Limitation

biochemical

of

variable

chronic
period of

time, its detection establish the

methods

infection

This study was carried out over a

infectivity, i.e. detection of HBsAg

period of three months in which,

indicates both a recent (acute) or

100

four

persistence (chronic) infection. It is

HBsAg,

positive in the following situations :

subjects

underwent

investigations

namely

HBcAb

HBcAb

(IgM),

(IgG),

.

However other hepatitis B markers

Acute

with

HBV

hepatitis B ,

&

implies

Chronic

hepatitis B with viral replication
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and chronic hepatitis B with low

for

viral replication( 31).

Papaevangelon,

HBsAg

in

Greece
et

by

al.2006(38),

(1.7%) for HBsAg & (4.2%)for
HBcAb

in Brazil by Bertolini, et
(39)

The prevalence of hepatitis B

al.2006

infection

USA by Gary, et al. 2003 (40) , (2.44

In this study, the prevalence of

%) for HBsAg in Saudi pregnant

sero-positive for HBsAg is (3%),

women by Khalil, et al.2005(41) &

HBcAb (IgM) is (0 %), and HBcAb

AL-Mazrou, et al. 2004(42

(IgG) is (5%). Total seropositivity

%)for HBV in Zambia by Gilbert

{i.e. HBsAg + HBcAb (IgM & IgG)

S.2006(43) ,(13%)

}rate for HBV infection obtained

Taiwan

from

2003(44).

this

study

are (5%),

, (0.60 %) for HBsAg in

by

),

(9.3

for HBsAg in

Ho-Hsiung,

et

al.

indicating that up to (3%) of the

In our study, we found that the

population has chronic infection

highly prevalence of hepatitis B

and (2%) of the pregnant women

infection may be partly due to:

under investigation are found to be

1- Previous economic blockade.

previously infected with HBV.

2-

In other studies, for prevalence of

equipment.

HBV infection among pregnant

3- Unavailability of the vaccine.

women was reported as (3.8%) for

5- Poor environmental condition of

HBsAg in Romania by Geza,et
(32)

al.2004

, (9.3%) for HBsAg in

Nigeria by Christy, et al. 2004
,(3.8%) for

HBsAg & (13%) for

(34)

, (2 %) for HBsAg & (4

%) for HCV in Pakistan by Chotani,
(35)

people

and

infections

preventive measures.

(33)

HBcAb in Venezuela by Pujol, et
al. 1994

Poor supplement of the health

The prevalence of HBV infection
among

pregnant

women

in

association with age.
The prevalence of HBV infection

, (1%) for HBsAg &

was slightly higher among pregnant

(1.9%) in Italy by Vencenzo, et al.

women between 20-29 year and

et al. 2004
(36)

,(2%) for HBsAg in North

30-39 years of age because this

Jordan by Kkoloud.1995(37), (2.8%)

period of age is the reproductive

2000
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age for married women. Most

Papaevangelon, et al. 2006(38) in

results were obtained in Nigeria by

Brazil by Bertolini, et al. 2006

Christy,et al.2004(33), in Brazil by

in USA by Gary, et al. 2003 (40)

(39)

,

Bertolini,et al. 2006(39), in Saudi
Arabia by Khalil, et al.2005(41) and

The

in Taiwan by Ho-Hsiung, et al.

infection

2003(44) , they found the prevalence

women in relation with history of

of

blood transfusion

HBV

infection in pregnant

prevalence

of

among

HBV
pregnant

women with age group 20-29 year

The blood and blood products play

and 30-39 years .Our findings are

a

similar to other studies done by

transfusion

Stevens, et al.1990 in USA

(45)

,

good

rule

as

of

a

mode

hepatitis

of

B&C

infection. In this study, there is a

Deseda, et al.1990 in Puerto Rico

significant

(46),

(112

between previous blood transfusion

, Ashok, et al, 2007 in India (48)

and HBcAb (IgG) p < 0.05 but there

)47

Paba, et al.1999 in Nigeria

and Prasad, et al. 2007

in

(49)

Switzerland

is

non

statistical

significant

association

association

between blood transfusion and

.

HBsAg (p > 0.05).
The prevalence of HBV infection
among

pregnant

association

with

Studies

done

by

Blankson,

et

women

in

al.2005 in Ghana(50), Adwuji, et

place

of

al.1996 in Nigeria(51) & Tess, et
al.2000 in Tanzania(52) found that a

residence
In the present study, there is no

history of blood transfusion was not

significant statistically association

always significant among HBsAg

between place of residence and the

carriers.

prevalence of hepatitis B infection
(p>0.05).

This

finding

is

in

The prevalence of HBV infection

agreement with those recorded in

among pregnant women by

Pakistan by Chotani, et al.2004

(35)

,

history of intravenous injecting

in Italy by Vencenzo, et al.2000

(36 )

,

The highest prevalence of HBV

by

infection is found among those who

by

have

in

North

Jordan

Kkoloud.1995(99)37,in

Greece

a

history

of

intravenous
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injecting

statistical

Association for the study of liver

association). This may be due to

disease . Hepatology. 2004;1302–

exposure to contaminated needles

1307.

or

(significant

syringe.

This

finding

is

in

agreement with those recorded in

2-Jenifer

Saudi Arabia by AL-Kuwari, et al.

Foundation

2007(53), in Pakistan by Khan, et

Department of Gastroenterology.

al.2000(54) & in China by Ting, et

2007;181-185.

K.

Lehrer.

Hepatitis

International.

al.2006(55).
3- Heathcote EJ, Shiffman ML,
The prevalence of HBV infection

Cooksley GM . The incidence of

among

pregnant

in

viral

relation

with

of

Journal of Medicine. 2007;11-17.

women
history

hepatitis.

New

England

vaccination
In the present study, there is

4- Ryder SD, Beckingham IJ. ABC
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of diseases of liver, pancreas, and

statistical

association

observe between non vaccination
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with HBV vaccine and prevalence

BMJ. 2001; 322:151-3.

system:

Acute

hepatitis.

of HBV infection. Similar findings
was

detected

unvaccination

between

personal

&

the
HBV

infection in USA by Charles, et al.
1999

(56)

and in Palestine by Rola,

et al. 2005
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. Our findings indicate

5- Jones MS, Kapoor A, Lukashov
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Detection Of The Local Isolates Of Burkholderia
cepacia and their Virulence Factors
Shrooq Al-rubaei (1) ,Samira yousif (2) ,Mohammed AbdulLatif
(1) Dept.Medical Microbiology & Biotechnology,College of Pharmacy ,AlMustansiriyah University. (2) Dep. Biotechnology & Genetic Engineering
,college of Science ,Baghdad University

ABSTRACT
This study was carried on seven

INTRODUCTION

clinical isolates of B. cepacia to
detect

some

virulence

(hemolysin,urease
,gelatinase

,lipase,

factors
,protease

sidrophore

B. cepacia Infections are always
associated

with

cystic

fibrosis

disease [1 ]& immunocopromised

production & exotoxic complex) .

patients which received a special

The results showed that all the

care [ 2] .This bacterium was

isolates were capable to produce

considered

protease & sidrophore ,while71.5%

microorganism & a causative agent

of these isolates produce urease

of

,28.5% produce hemolysin & non

&,surgical wound

was capable to produce lipase

[3,4,5

.Exotoxic complex (ETC) detection

virulence factors that enable it to

experiments were carried on B.

spread to blood stream [6] ,one of

cepacia S3 & results showed that

these

300µl of the crude ( ETC) cause

sidrophore which

death of the laboratory mice .

iron & introduce it to the bacterial

sepsis
]

as

a

opportunistic

,contaminated

& pericarditis

.B.cepacia

virulence

burns

produces

factors

is

strongly binds

cells [7,8,9 ] . This bacterium has
Key Words: Burkholderia cepacia

the ability to produce extracellular

,Hemolysin,Protease,Lipase,Ureas

enzymes like protease that digests

e,Exotoxic complex& Sidrophore

collagen & gelatin [10,11 ],lipase,
phospholipase & urease [12,13 ]
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.Other studies mentioned that this

rpm/min.).Bacterial

bacteria is capable to

precipitated by centrifugation (8000

extracellular

toxins

produce

,named

as

rpm/min.)

for

cells

20

min.

The

exotoxic complex (ETC) ,which

supernatant

cause pathogenicity & death of

ultrafiltration & concentrated with

human .Infection with B.cepacia

glucose

are associated with fever ,damage

buffer at 4C◦ for 12 h. ,buffer was

of

changed

respiratory

system

cells

&

was

were

filtrated

by

& dialyzed with Tris-HCl
twice.

.The

dialyzed

hypercytopenia [14 ] .

solution was sterilized using

(.22

.

µ) Millipore filters &stored at (-

MATERIALS AND METHODS

20C◦) .
Characterization of (ETC) :

Bacterial strains : seven clinical

Thermal treatment : 1 ml of ETC

isolates of B.cepacia [15] & a

extract was incubated at 100C◦ for

standard strain of Pseudomonas

15 min. & then injected in

aeruginosa(ATCC

27853)

as

a

a

laboratory mice .

control .

Chemical treatment: 100 µl of

Laboratory animals: mice (weigh

10N NaOH was added to 900µl of

20 gm) .

ETC extract & incubated at 66C◦

Detection of virulence factors:

for 18 h. . pH of the solution was

Hemolysin

neutralized by addition of 10N HCl

,urease

,gelatinase,lipase,

&

Tween-80

& injected in a laboratory mice .

tests were carried according to

Injected laboratory mice monitored

[16,17] .Sidrophore production test

for 2 days & both results were

was carried out as described by [18

recorded .

].

Determination of lethal dose of

Production of exotoxic complex

(ETC):

four

aliquots

:

(100,200,300,&

Production medium was prepared

injected

according to [19], inoculated with B.

laboratory

cepacia S3 & incubated at 37C◦ for

volumes

72

h.

(shaking

speed

150

400µl

intraperitoneal
mice.
of

The

dialyzed

of

ETC
)were
in

a

same
growth
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medium were also injected into

result of B. cepacia growth .All the

laboratory mice as control.

isolates were lipase negative. Only
two of the isolates were capable to
produce hemolysin on blood agar

RESULTS

medium ,while all isolates were
The results in table (1) showed that

able

only five isolates were urease

production medium better than the

positive ,& all isolates

standard

produced

to

grow

on

strain
.

sidrophore

Pseudomonas

The

lethal

dose

protease & melted the gelatin agar

aeruginosa

within 48 h.

of(ETC) for mice was 300µl ,& the

Isolates were able to lyse milk

crude (ETC)was heat stable & its

protein & produce translucent zone

lethal effect was inhibited by NaOH

around bacterial growth within 48
h., on the egg-yolk agar medium ,a
pearly zone was produced as a
TABLE (1): :Virulence factors produced by B.cepacia
Isolate

Gelatinae

Hemolysin

Lipase

Phospholipase(mm)*

Protease(mm)*

sidrophore

Urease

S1

+

-

-

10

12

+

+

S2

+

+

-

10

14

+

+

S3

+

+

-

9

8.5

+

-

S4

+

-

-

10

10

+

+

S5

+

-

-

9

12

+

-

S6

+

-

-

10

12

+

+

S7

+

-

-

12

12

+

+

*Diameter of zone

DISCUSSION

converts urea to ammonia which

As shown in table (1) ,five isolates

binds to mucous

out of seven were urease positive

bacteria to colonize [21] .B. cepacia

,so this result indicate the ability of

can be considered as a virulent

bacteria to cause urinary tract

opportunistic bacteria because of

infections

its

,because

urease

ability

to

& enables

produce

many
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protease

determined in the extract. Other

,gelatinase & phospholipase [22 ]

studies mentioned the absence of

.Five of the isolates were unable to

high toxicity of cell wall or bacterial

produce hemolysin ,& this result

lysate injected in mice [ 14].

virulence

factors

,like

could be referred to the presence
of cholesterol in blood cell which
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inhibits blood cells lysis . [23 ] .
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ﺍﻝﺯﻴﺎﺩﺓ ﺍﻝﺤﺎﺼﻠﺔ ﻓﻲ ﺍﻷﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴﺔ ﻝﻠﺩﻫﻭﻥ ﻭﻋﻼﻗﺘﻬـﺎ ﺒﻔﻴﺘـﺎﻤﻴﻥ ﺃ
. ﻭﺍﻝﺴﻴﻠﻴﻨﻴﻭﻡ ﻨﺘﻴﺠﺔ ﺍﻝﺘﻠﻭﺙ ﺒﺎﻝﺭﺼﺎﺹ
ﻋﺼﺎﻡ ﺸﺎﻜﺭ ﺤﻤﺯﺓ،  ﺤﻨﺎﻥ ﻓﺎﻀل ﻋﺒﺎﺱ، ﺤﻠﻴﻤﺔ ﺠﺎﺒﺭ ﻤﺤﻤﺩ،ﺠﻌﻔﺭ ﻫﺎﺸﻡ ﻤﺤﺴﻥ
 ﺠﻤﻬﻭﺭﻴﺔ ﺍﻝﻌﺭﺍﻕ/ ﻭﺯﺍﺭﺓ ﺍﻝﻌﻠﻭﻡ ﻭﺍﻝﺘﻜﻨﻭﻝﻭﺠﻴﺎ

ABSTRACT

Vit-A, and selenium, where the

Discussed the increase of the

totals of these results showed a

chemical evidence of life to the

marked increase in the proportion

process of oxidative meta-fat (

of lead, (MDA) in the proportion of

MDA)

mechanical

Onqassan and Vit-A, and selenium

damage of free radicals have been

in the blood serum of workers and

linked to tissue factor exposure to

duration of exposure as compared

lead.

with

Were selected (40) of workers

Results were discussed in the light

exposed to lead through their daily

of modern scientific theories that

work and divided into two groups

explain

according to duration of exposure

Metadata

was selected as the control group

Method is used (Fong) to measure

(10) of healthy volunteers to lead

the

exposure

estimated as a shot using the

through

the

of

others.

the

control

these

products

Shetty
fat.

neutral

level

Measured by the proportion of lead

atomic

and bilateral

WAHBI (Ass-GF)

(MDA), as well as

group.

absorption

(MDA)

of

was

Others

ﻭﺘﻡ ﺭﺒﻁ ﻫﺫﺍ ﺍﻝﻌﺎﻤل ﺒﺎﻝﺘﻌﺭﺽ ﻝﻠﺭﺼﺎﺹ

ﺍﻝﻤﻠﺨﺹ ﺒﺎﻝﻠﻐﺔ ﺍﻝﻌﺭﺒﻴﺔ

.

ﺘﻨﺎﻭل ﺍﻝﺒﺤﺙ ﺯﻴﺎﺩﺓ ﺍﻝﺩﻝﻴل ﺍﻝﻜﻴﻤﻴﺎﺌﻲ ﺍﻝﺤﻴﺎﺘﻲ

 ( ﻤﻥ ﺍﻝﻌﺎﻤﻠﻴﻥ ﺍﻝﻤﺘﻌﺭﻀﻴﻥ40) ﺘﻡ ﺍﺨﺘﻴﺎﺭ

ﻝﻌﻤﻠﻴﺔ ﺍﻷﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴﺔ ﻝﻠﺩﻫﻭﻥ )ﺍﻝﻤـﺎﻝﻭﻥ

ﻝﻠﺭﺼﺎﺹ ﻤﻥ ﺨـﻼل ﻋﻤﻠﻬـﻡ ﺍﻝﻴـﻭﻤﻲ

ـﻼل
ـﻥ ﺨـ
( ﻤـMDA ـﺩ
ـﺎﺌﻲ ﺍﻻﻝﺩﻴﻬﺎﻴـ
ﺜﻨـ

ﻭﻗﺴﻤﻭﺍ ﺇﻝـﻰ ﻤﺠﻤـﻭﻋﺘﻴﻥ ﺤـﺴﺏ ﻓﺘـﺭﺓ

ﻤﻴﻜﺎﻨﻴﻜﻴﺔ ﺍﻝﺠﺫﻭﺭ ﺍﻝﺤﺭﺓ ﻋﻠﻰ ﺘﻠﻑ ﺍﻷﻨﺴﺠﺔ
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ﺍﻝﺘﻌﺭﺽ ﻜﻤﺎ ﺍﺨﺘﻴﺭ ﻜﻤﺠﻤﻭﻋـﺔ ﺴـﻴﻁﺭﺓ

ﺤﺎﻻﺕ ﺍﻝﺘﻌﺭﺽ ﺍﻝﻤـﺯﻤﻥ ﻓـﻲ ﺍﻝﺠﻬـﺎﺯ

) (10ﻤﻥ ﺍﻝﻤﺘﻁـﻭﻋﻴﻥ ﺍﻷﺼـﺤﺎﺀ ﺍﻝﻐﻴـﺭ

ﺍﻝﻌـــﺼﺒﻲ ﻭﺍﻝﺠﻬـــﺎﺯ ﺍﻝﻭﻋـــﺎﺌﻲ –

ﻤﺘﻌﺭﻀﻴﻥ ﻝﻠﺭﺼﺎﺹ .

ﺍﻝﻘﻠﺒــﻲ Gardio-vascular system

ﻗﻴﺴﺕ ﻨﺴﺒﺔ ﺍﻝﺭﺼﺎﺹ ﻭﺍﻝﻤـﺎﻝﻭﻥ ﺜﻨـﺎﺌﻲ

ﻭﺍﻝﺠﻬﺎﺯ ﺍﻝﻤﻨﺎﻋﻲ ﻭﺠﻬﺎﺯ ﺘﺨﻠﻴـﻕ ﺍﻝﻬـﻴﻡ

ﺍﻻﻝﺩﻴﻬﺎﻴـﺩ)  ,(MDAﻭﻜـﺫﻝﻙ

Vit-A,

 Heme biosyuthesis systemﻓﻀﻼ
)(12-10

ﻭﺍﻝﺴﻴﻠﻴﻨﻴﻭﻡ ﻝﻬﺫﻩ ﺍﻝﻤﺠﺎﻤﻴﻊ ﺤﻴﺙ ﺃﻅﻬـﺭﺕ

ﻋﻥ ﺍﻝﻜﻠﻰ ﻭﺍﻝﺠﻬﺎﺯ ﺍﻝﺘﻨﺎﺴﻠﻲ

ﺍﻝﻨﺘﺎﺌﺞ ﺯﻴﺎﺩﺓ ﻤﻠﺤﻭﻅﺔ ﻓﻲ ﻨﺴﺒﺔ ﺍﻝﺭﺼﺎﺹ

ﻴﺴﺒﺏ ﺍﻝﺭﺼﺎﺹ ﺘﺄﺜﻴﺭﺍﺕ ﻤﺭﻀﻴﺔ ﻝﻠﺭﺌـﺔ

ﻭ )  (MDAﻭﻨﻘﺼﺎﻥ ﻓﻲ ﻨﺴﺒﺔ Vit-A,

ﻭﺨﺎﺼﺔ ﻋﻨﺩ ﺍﻝﺘﻌﺭﺽ ﻝـﺩﺨﺎﻥ ﺃﻭ ﻏﺒـﺎﺭ

ﻭﺍﻝﺴﻴﻠﻴﻨﻴﻭﻡ ﻓﻲ ﻤﺼل ﺩﻡ ﺍﻝﻌﺎﻤﻠﻴﻥ ﻭﺤﺴﺏ

ﻤﻠﻭﺙ ﺒﻤﺭﻜﺒﺎﺘـﻪ ﻓﻘـﺩ ﺃﻅﻬـﺭﺕ ﺇﺤـﺩﻯ

ﻓﺘﺭﺓ ﺍﻝﺘﻌﺭﺽ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ

ﺍﻝﺩﺭﺍﺴﺎﺕ ﺃﻥ ﺍﻝﺘﻌﺭﺽ ﻝﻠﺭﺼﺎﺹ ﻴـﺅﺩﻱ

.

ﺇﻝﻰ ﺤﺩﻭﺙ ﺘﻠﻑ ﺒـﺄﻜﺜﺭ ﻤـﻥ  %90ﻤـﻥ

ﻨﻭﻗﺸﺕ ﺍﻝﻨﺘﺎﺌﺞ ﻋﻠﻰ ﻀـﻭﺀ ﺍﻝﻨﻅﺭﻴـﺎﺕ

ـﻲ
ـﺔ Macrophagesﻓـ
ـﺎ ﺍﻝﺒﻠﻌﻤﻴـ
ﺍﻝﺨﻼﻴـ

ﺍﻝﻌﻠﻤﻴﺔ ﺍﻝﺤﺩﻴﺜﺔ ﻭﺍﻝﺘﻲ ﺘﻔﺴﺭ ﺘﻜـﻭﻥ ﻫـﺫﻩ

ﺍﻝﺤﻭﻴﺼﻼﺕ ﺍﻝﺭﺌﻭﻴﺔ ﻓﻲ ﺨﻨﺎﺯﻴﺭ ﻏﻴﻨﻴﺎ ﺒﻌﺩ

.

ﺍﻝﻨﻭﺍﺘﺞ ﺍﻝﺜﺎﻨﻭﻴﺔ ﻝﻸﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴﺔ ﻝﻠﺩﻫﻭﻥ .

ﻤﺭﻭﺭ  20ﺴﺎﻋﺔ ﻤﻥ ﻓﺘﺭﺓ ﺍﻝﺘﻌﺭﺽ

ﺍﺴﺘﺨﺩﻤﺕ ﻁﺭﻴﻘﺔ )  (Fongﺍﻝﻠﻭﻨﻴﺔ ﻝﻘﻴﺎﺱ

ﺃﻥ ﺍﻝﺘﻠﻭﺙ ﺒﻤﺭﻜﺒﺎﺕ ﺍﻝﺭﺼﺎﺹ ﺍﻝﻼﻋﻀﻭﻱ

ﻤﺴﺘﻭﻯ )  (MDAﻜﻤﺎ ﺘﻡ ﺘﻘﺩﻴﺭ ﻋﻨـﺼﺭ

ﻴﻨﺘﺞ ﻤﻥ ﺍﺴﺘﻨﺸﺎﻕ ﻜﻤﻴﺎﺕ ﻜﺒﻴﺭﺓ ﻤﻥ ﺃﻜﺴﻴﺩ

ﺍﻝﺭﺼﺎﺹ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺠﻬـﺎﺯ ﺍﻻﻤﺘـﺼﺎﺹ

ﺍﻝﺭﺼﺎﺹ ﺨﻼل ﻤـﺩﺓ ﺍﻝﻌﻤـل ﻤـﻥ ﻗﺒـل

ﺍﻝﺫﺭﻱ ﺍﻝﻐﻴﺭ ﻝﻬﺒﻲ )(Ass-G.F

ﺍﻝﻌﺎﻤﻠﻴﻥ ﻓﻲ ﻤﻌﺎﻤـل ﺍﻝﺒﻁﺎﺭﻴـﺎﺕ ﻭﺤﻘـل

)( 19

.

ﺍﻝﻔﺨﺎﺭ ﻭﺍﻝﻤﻁﺎﺒﻊ ﻭﺼﻨﺎﻋﺔ ﺍﻷﺼﺒﺎﻍ ﻭﺃﺤﻴﺎﻨﺎ
ﺍﻝﻤﻘﺩﻤﺔ

ﻓﻲ ﺃﻭﻋﻴﺔ ﺤﻔﻅ ﺍﻷﻁﻌﻤﺔ ﻭﻜﻤـﺎﺩﺓ ﻤﺎﻨﻌـﺔ

ﻴﻌﺘﻘﺩ ﺒﺎﻥ ﺍﻝﺭﺼﺎﺹ ﻤﻥ ﺍﻝﻌﻨﺎﺼـﺭ ﻏﻴـﺭ

ﻝﻔﺭﻗﻌﺔ ﺍﺤﺘﺭﺍﻕ ﺍﻝﺒﻨﺯﻴﻥ ﻓﻲ ﻤﻜﺎﺌﻥ ﺍﻻﺤﺘﺭﺍﻕ

ﺍﻝﻀﺭﻭﺭﻴﺔ ﻝﻠﻜﺎﺌﻨﺎﺕ ﺍﻝﺤﻴﺔ ﻭﻻﺴﻴﻤﺎ ﺍﻝﻠﺒـﺎﺌﻥ

ﺍﻝﺩﺍﺨﻠﻲ ﺤﻴﺙ ﻴﻀﺎﻑ ﺒﺸﻜل ﻤﺭﻜﺏ ﺭﺍﺒـﻊ

)\(1

ﻭﻝﻘﺩ ﺃﻅﻬﺭﺕ ﺍﻝﺩﺭﺍﺴﺎﺕ ﺃﻥ ﺍﻷﻋـﻀﺎﺀ

ﺍﺜﻴل ﺍﻝﺭﺼﺎﺹ

) (5

ﺍﻝﺭﺌﻴﺴﻴﺔ ﺍﻝﺘﻲ ﺘﻜﻭﻥ ﻫﺩﻓﺎ ﻝﺘﺄﺜﻴﺭ ﺍﻝﺭﺼﺎﺹ

ﻓﺎﻝﺭﺼﺎﺹ ﻓﻠﺯ ﺜﻘﻴل ﻭﻴﻌﺩ ﻤـﻥ ﺍﻝﻔﻠـﺯﺍﺕ

ﻫﻲ ﺍﻷﻨﺴﺠﺔ ﺍﻝﺭﺨﻭﺓ ﻤﺜل ﺍﻝﻘﻨﺎﺓ ﺍﻝﻤﻌﺩﻴـﺔ –

ﺍﻝﺜﺎﺒﺘﺔ ﻓﻲ ﺍﻝﻬﻭﺍﺀ ﺍﻝﺠﺎﻑ ﺃﻤﺎ ﻋﻨـﺩ ﻭﺠـﻭﺩ

ﺍﻝﻤﻌﻭﻴﺔ ) (Gastro intestinalﻭﺍﻝﺭﺌـﺔ

ﺍﻝﺭﻁﻭﺒﺔ ﻓﻲ ﺍﻝﺠﻭ ﻓﺎﻨﻪ ﺴﺭﻋﺎﻥ ﻤﺎ ﻴﻜـﻭﻥ

ﻭﺍﻝﻜﺒﺩ  .ﻜﻤﺎ ﻴﻤﻜﻥ ﺃﻥ ﻴﺅﺜﺭ ﺍﻝﺭﺼﺎﺹ ﻓﻲ
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ﺃﺤﺎﺩﻱ ﺃﻜﺴﻴﺩ ﺍﻝﺭﺼﺎﺹ ﺜﻡ ﻴﻜﻭﻥ ﻜﺎﺭﺒﻭﻨﺎﺕ

ﺝ70% -

ﺍﻝﺭﺼﺎﺹ ﻤﻊ ﺜﺎﻨﻲ ﺃﻜﺴﻴﺩ ﺍﻝﻜﺭﺒﻭﻥ ).(1,2,3

ﺍﻝﺨﻠﻴﻙ TCA

ﺍﻥ ﻭﺠﻭﺩ ﺍﻝﺭﺼﺎﺹ ﻜﻔﻠﺯ ﻓﺎﻨﻪ ﻴﻭﺠﺩ ﻋﻠـﻰ

ﺩ-ﻜﻠﻭﺭﻭ ﻓﻭﺭﻡ

ﺜﻼﺜﻲ ﻜﻠـﻭﺭﻭ ﺤـﺎﻤﺽ

ﺸﻜل ﻤﺭﻜﺒﺎﺕ ﻋﻀﻭﻴﺔ ﺃﻭ ﻻ ﻋﻀﻭﻴﺔ ﻭﺍﻨﻪ

-2ﻗﻴﺎﺱ ﻜﻤﻴﺔ ﻓﻴﺘﺎﻤﻴﻥ  Aﻓﻲ ﻤﺼل ﺍﻝـﺩﻡ

ﺍﻝﺸﻜل ﺍﻷﻜﺜﺭ ﺸﻴﻭﻋﺎ ﺤﻴـﺙ ﺘﺒﻠـﻎ ﻨـﺴﺒﺔ

ـﻭﺭ
ـﺘﺨﺩﺍﻡ ﺍﻝﻁـ
ـﺔ ﺍل HPLCﺒﺎﺴـ
ﺒﺘﻘﻨﻴـ

ﺍﻷﻤﻼﺡ ﺍﺍﻝﻼﻋﻀﻭﻴﺔ ﻝﻠﻨﺤﺎﺱ ﺍﻜﺜـﺭ%95

ﺍﻝﻤﺘﺤﺭﻙ)( 99 %ﻤﻴﺜـﺎﻨﻭل ) (1%ﻤـﺎﺀ

ﻤﻥ ﺍﻝﺭﺼﺎﺹ ﺍﻝﻜﻠﻲ ﻓﻲ ﺍﻝﺒﻴﺌﺔ

) (4

.

ﻤﻘﻁﺭ ﺒﻁﻭل ﻤﻭﺠﻲ330 nm
ﻨﻭﻉ ﺍﻝﻌﻤﻭﺩ ).(16) C-18 (ODS

ﻁﺭﻴﻘﺔ ﺍﻝﻌﻤل :

 -3ﻗﻴﺎﺱ ﻋﻨﺼﺭ ﺍﻝﺴﻠﻴﻨﻴﻭﻡ

 -1ﻁﺭﻴﻘﺔ ﺘﻘﺩﻴﺭ ﻤﺴﺘﻭﻯ ﺍﻷﻜﺴﺩﺓ ﻓـﻲ

ﺤﻀﺭﺕ ﻤﺤﺎﻝﻴل ﻗﻴﺎﺴﻴﺔ ﻤﺨﺘﻠﻔﺔ ﻝﻠﻌﻨﺼﺭ

ﻤﺼل ﺍﻝﺩﻡ ﺒﻤﻘﺩﺍﺭ ﻤﺎ ﻴﺘﻜﻭﻥ ﻤـﻥ

 Seﻝﻐﺭﺽ ﻋﻤل ﻤﻨﺤﻨﻲ ﻗﻴﺎﺴﻲ ﻝﻠﻌﻨﺼﺭ

 MDAﺍﻥ ﺍﻝﻤﺎﻝﻭﻥ ﺜﻨﺎﺌﻲ ﺍﻻﻝﺩﻴﻬﺎﻴﺩ

ﻭﺫﻝﻙ ﺒﺴﺒﺏ ﻜﻤﻴﺎﺕ ﻤﺨﺘﻠﻔﺔ ﻤﻥ ﺍﻝﻌﻨـﺼﺭ

ﻫﻭ ﻤﻥ ﺍﻝﻨﻭﺍﺘﺞ ﺍﻝﺜﺎﻨﻭﻴﺔ ﻝﻸﻜـﺴﺩﺓ

ﻓﻲ ﻗﻨﺎﻨﻲ ﺤﺠﻤﻴﻪ ﻭﺇﻜﻤﺎﻝﻬﺎ ﻝﻠﻌﻼﻤﺔ ﺒﺎﻝﻤﺎﺀ

ﺍﻝﻔﻭﻗﻴﺔ ﻝﻠﺩﻫﻭﻥ ﻓﺎﻥ ﻗﻴـﺎﺱ ﻫـﺫﻩ

ﺍﻷﻴﻭﻨﻲ.

ﺍﻝﻤﺎﺩﺓ ﻴﻌﻁﻲ ﺍﻨﻁﺒﺎﻋﺎ ﻋﻥ ﻤﺴﺘﻭﻯ

ﺃ-

ﺍﻷﻜﺴﺩﺓ ﻭﺍﺴﺘﺨﺩﻤﺕ ﻁﺭﻴﻘﺔ ﻝﻭﻨﻴـﺔ

ﺍﻝﻨﺘﺎﺌﺞ ﻭﺍﻝﻤﻨﺎﻗﺸﺔ

ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﺍﻝﺘﻔﺎﻋل ﺒـﻴﻥ ﻤﺭﻜـﺏ

ﻨﻼﺤﻅ ﻤﻥ ﺍﻝﺠﺩﻭل ﺭﻗﻡ ) (1ﺍﻝﺯﻴـﺎﺩﺓ ﻓـﻲ

ـﻭﺭﻙ
ـﺎﺭ ﺒﺘﻴـ
ـﺎﻴﻭ ﺒـ
ـﺎﻤﺽ ﺍﻝﺜـ
ﺤـ

ﻤﻌﺩل ﻤﺴﺘﻭﻯ ﺍﻝﺭﺼﺎﺹ ﻝﻤﺠﺎﻤﻴﻊ ﺍﻝﻌﻤـﺎل

ﻭﺍﻝﻤﺎﻝﻭﻥ ﺜﻨﺎﺌﻲ ﺍﻻﻝﺩﻴﻬﺎﻴﺩ ﻝﻴﻐﻁـﻲ

ﻤﻘﺎﺭﻨﺔ ﺒﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻭﺍﻥ ﻫﺫﻩ ﺍﻝﺯﻴﺎﺩﺓ

ﻤﺭﻜﺒﺎ ﻝﻭﻨﻴﺎﺍﻋﻠﻰ ﺍﻤﺘﺼﺎﺼﻴﺔ ﻝﻪ ﻓﻲ

ﺘﺘﻨﺎﺴﺏ ﻁﺭﺩﻴﺎ ﻤﻊ ﻁﻭل ﺍﻝﻔﺘـﺭﺓ ﺍﻝﺯﻤﻨﻴـﺔ

532ﻨــﺎﻨﻭﻤﺘﺭ) (5ﻭﺍﺴــﺘﺨﺩﻤﺕ

ﺘﺘﻌﺭﺽ ﻝﻤﻠﻭﺜﺎﺕ ﺍﻝﺭﺼﺎﺹ .

ﺍﻝﻤﺤﺎﻝﻴل ﺍﻝﺘﺎﻝﻴﺔ

ﻜﺫﻝﻙ ﻨﻼﺤﻅ ﻤﻥ ﺠﺩﻭل ﺭﻗﻡ ) (2ﺍﻝﺯﻴﺎﺩﺓ ﻓﻲ

)0.5%ﻭﺯﻥ-ﺤﺠــﻡ(ﺜﻼﺜــﻲ

ﻤﻌﺩل ﻤﺴﺘﻭﻴﺎﺕ ﺍﻷﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴـﺔ ﻝﻠـﺩﻫﻭﻥ

ﻜﻠﻭﺭﻭ ﺤﺎﻤﺽ ﺍﻝﺨﻠﻴﻙ)(TCA

ﻝﻤﺠﺎﻤﻴﻊ ﺍﻝﻌﻤﺎل ﻤﻘﺎﺭﻨﺔ ﺒﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ
ﺤﻴﺙ ﻨﻠﺤﻅ ﻫﺫﻩ ﺍﻝﺯﻴﺎﺩﺓ ﻤﻊ ﺍﻝﻔﺘﺭﺓ ﺍﻝﺯﻤﻨﻴـﺔ

ﺏ-

0 .5%

)ﻭﺯﻥ-ﺤﺠــﻡ(

ﺤﺎﻤﺽ ﺍﻝﺜﺎﻴﻭ ﺒﺎﺭﺘﻴﻙ ) (TBA

ﻝﻠﺘﻌﺭﺽ  .ﻭﻴﺒﻴﻥ ﺠﺩﻭل ﺭﻗﻡ ) (3ﺍﻨﺨﻔﺎﺽ

International Journal for Sciences and Technology
Vol.5, No.1, January2010 94
----------------------------------------------------------------------------------------------------------------

ﻓﻲ ﻤﺴﺘﻭﻯ ﺘﺭﻜﻴﺯ ﻓﻴﺘﺎﻤﻴﻥ ) (Aﺒﺎﻝﻨﺴﺒﺔ ﺇﻝﻰ

ﺍﻨﺨﻔﺎﻀﺎ ﻓﻲ ﻤﺴﺘﻭﻯ ﻓﻴﺘﺎﻤﻴﻥ ) (Aﻤﻊ ﻁﻭل

ﺍﻝﻌﺎﻤﻠﻴﻥ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻗﻴﻡ ﺍﻝـﺴﻴﻁﺭﺓ ﻭﻨﺠـﺩ

ﻤـــــــﺩﺓ ﺍﻝﺘﻌـــــــﺭﺽ .

ﺠﺩﻭل )( 1
ﺒﻴﻥ ﻤﻌﺩل ﻤﺴﺘﻭﻯ ﺍﻝﺩﻻﻝﺔ ﺍل ) (pbﻋﻨﺩ ﻤﺠﻤﻭﻋﻪ ﺍﻝﻌﺎﻤﻠﻴﻥ
ﺍﻝﻤﺠﺎﻤﻴﻊ

ﺍﻝﻌﺩﺩ

 ±S.Dﻤﻌﺩل ﺍﻝـ (µg/dL) pb

Mean

T

7.6

20.1

---

9.1

149.22

21.3

200.24

10 Control
C
A
B

20
20

<P
<0.05
P<0.001

 = Aﻤﺠﻤﻭﻋﺔ ﺍﻝﻌﻤﺎل )ﻤﻥ ﺴﻨﺔ ﺇﻝﻰ  10ﺴﻨﻭﺍﺕ(.
 = Bﻤﺠﻤﻭﻋﺔ ﺍﻝﻌﻤﺎل )ﻤﻥ  11ﺴﻨﺔ ﻓﻤﺎ ﻓﻭﻕ(.
 = Cﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ
ﺠﺩﻭل ﺭﻗﻡ )(2
ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﺍﻝﺩﻻﻝﺔ )(MDA
ﻋﻨﺩ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻭﻤﺠﺎﻤﻴﻊ ﺍﻝﻌﻤﺎل.
ﺍﻝﻤﺠﺎﻤﻴﻊ

ﺍﻝﻌﺩﺩ

 ±S.Dﻤﻌﺩل )(n mol/dL) (MDA

Mean

T

5.6

26.5

---

3.1

86.8

8.2

120.2

10 Control
C
A
B

20
20

A,B,Cﻜﻤﺎ ﻓﻲ ﺠﺩﻭل ﺭﻗﻡ )(1

<P
<0.05
P<0.001
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ﺠﺩﻭل ﺭﻗﻡ )(3
ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﺍﻝﺩﻻﻝﺔ ﻝﻔﻴﺘﺎﻤﻴﻥ
Aﻋﻨﺩ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻭﻤﺠﺎﻤﻴﻊ ﺍﻝﻌﻤﺎل.
ﺍﻝﻤﺠﺎﻤﻴﻊ

ﺍﻝﻌﺩﺩ

 ±S.Dﻤﻌﺩل )(mg/dL) (Vit-A

Mean

T

10.2

69.8

---

14.2

44.6

<P
<0.05

16.7

35.05

10 Control
C
A
B

20
20

P<0.001

A,B,Cﻜﻤﺎ ﻓﻲ ﺠﺩﻭل ﺭﻗﻡ )(1
ﻴﻌﺩ ﻓﻴﺘﺎﻤﻴﻥ  Aﻤﻥ ﻤﺭﻜﺒﺎﺕ ﺍﻝﻜﺎﺭﻭﺘﻴﻨـﺎﺕ

ﺍﻝﺠﺴﻤﻴﺔ ﻤﺜل ﺍﻝﻘﻨﻭﺍﺕ ﺍﻝﺘﻨﻔـﺴﻴﺔ ﻭﺍﻝﺒﻭﻝﻴـﺔ

ـﺴﺩﺓ
ـﻀﺎﺩﺓ ﻝﻸﻜـ
ـﺔ ﻜﻤـ
ـﺎ ﻓﻌﺎﻝﻴـ
ـﻲ ﻝﻬـ
ﺍﻝﺘـ

ﻭﺍﻝﺘﻨﺎﺴﻠﻴﺔ ﻭﻜﺫﻝﻙ ﻤﻠﺘﺤﻤﺔ ﺍﻝﻌﻴﻥ ﻭﺍﻝﻘﺭﻨﻴـﺔ

) (118,119ﻭﺍﻥ ﻓﻌﺎﻝﻴﺘﻪ ﺍﻝﻜﻴﻤﻴﺎﺌﻴﺔ ﺘـﺄﺘﻲ

ﻭﺍﻝﻠﺜﺔ.

ﻤﻥ ﺍﻝﺴﻠﺴﻠﺔ ﺍﻝﻁﻭﻴﻠﺔ ﺍﻝﺤﺎﻭﻴﺔ ﻋﻠﻰ ﺃﻭﺍﺼـﺭ

ﻜﺫﻝﻙ ﻝﻠﻔﻴﺘﺎﻤﻴﻥ ﺩﻭﺭ ﻓﻲ ﺘﻜﻭﻴﻥ ﻋـﺩﺩ ﻤـﻥ

ﻤﺯﺩﻭﺠﺔ ﻤﺘﻌﺎﻗﺒﺔ ﺍﻝﺘـﻲ ﺘﻜـﻭﻥ ﻤﻌﻭﻀـﺔ

ﺍﻝﻬﺭﻤﻭﻨﺎﺕ ﻤﺜل ﺍﻝﻜـﻭﺭﺘﺯﻭﻥ)(cortisone

ﺒﻤﺨﺘﻠﻑ ﺍﻝﻤﺠﺎﻤﻴﻊ ﺃﻥ ﺍل  Rosﺍﻝﺘﻲ ﻴﻤﻜـﻥ

ﻭﺍﻝﺫﻱ ﺘﻔﺭﺯﻩ ﻏﺩﺓ ﺍﻷﺩﺭﻨﺎﻝﻴﻥ ﻭﺍﻝﺘﻲ ﻝﻬﺎ ﺩﻭﺭ

ﺃﻥ ﻴﻜﺘﺴﺒﻬﺎ ﻓﻴﺘﺎﻤﻴﻥ  Aﻫـﻲ  O2ﻭﺠـﺫﺭ

ﻓﻲ ﺘﻤﺜﻴل ﺍﻝﺩﻫﻭﻥ ﻭﺍﻝﻜﺎﺭﺒﻭﻫﻴﺩﺭﺍﺕ ﻭ) vit

ﺍﻝﺒﻴﺭﻭﻜﺴﻲ )(12) (peroxy radical

 (.aﺃﻫﻤﻴﺔ ﻓﻲ ﺘﻘﻠﻴل ﻤﺴﺘﻭﻯ ﺍﻷﻜﺴﺩﺓ ﻭﻴﻌـﺩ

ﻭﻝﻔﻴﺘﺎﻤﻴﻥ  Aﻋﺩﺓ ﻭﻅﺎﺌﻑ ﻤﻨﻬﺎ ﺍﻝﻤـﺸﺎﺭﻜﺔ

ﻤﻥ ﺍﻝﻔﻴﺘﺎﻤﻴﻨﺎﺕ ﺍﻝﻤﻀﺎﺩﺓ ﻝﻸﻜﺴﺩﺓ ﻭﻜﻤﺎ ﻫﻭ

ﻓﻲ ﻋﻤﻠﻴﺔ ﺍﻹﺒﺼﺎﺭ ﺒﺎﻝﺘﻔﺎﻋل ﻤﻊ ﺒـﺭﻭﺘﻴﻥ

ﻤﻌﻠﻭﻡ ﻓﺎﻥ ﺒﻴﺘﺎ -ﻜـﺎﺭﺘﻭﻴﻥ)(B-carotene

) (obsinﻤﻜﻭﻨﺎ ﺍﻷﺭﺠﻭﺍﻥ ﺍﻝﺒﺼﺭﻱ ﻜﻤـﺎ

ﻴﻌﺘﺒﺭ ﺍﻝﻤﻭﻝﺩ ﻝﻠﻔﻴﺘﺎﻤﻴﻥ) (Aﻭﻫﻭ ﺃﻴﻀﺎ ﻤـﻥ

ﻴﻌﺩ ﻀﺭﻭﺭﻴﺎ ﻓﻲ ﺘﻜﻭﻴﻥ ﺍﻝﻜﺎﺭﺒﻭﻫﻴـﺩﺭﺍﺕ

ﺍﻝﻤﻭﺍﺩ ﺍﻝﻤﻀﺎﺩﺓ ﻝﻸﻜﺴﺩﺓ ﻭﻴﻭﺠـﺩ ﺒﻴﺘـﺎ –

ﺍﻝﻤﺨﺎﻁﻴﺔ ﺍﻝﻤﻜﻭﻨﺔ ﻝﻤﺎﺩﺓ ﻤﺨﺎﻁﻴـﺔ ﻹﻓـﺭﺍﺯ

ﻜﺎﺭﻭﺘﻴﻥ ﻓﻲ) (LDLCﻤـﻊ ﻓﻴﺘـﺎﻤﻴﻥ) (E

ﺍﻝﻁﺒﻘﺔ ﺍﻝﻁﻼﺌﻴﺔ ﺍﻝﺘﻲ ﺘﻭﻓﺭ ﺍﻝﺤﻤﺎﻴﺔ ﻝﻠﻘﻨﻭﺍﺕ

ﻭﺒﺫﻝﻙ ﻴﻤﻨﻊ ﺃﻜﺴﺩﺓ ). (LDLC
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ﻜﻤﺎ ﻴﻭﺼﻲ ﺒﺘﻨﺎﻭل ﻓﻴﺘﺎﻤﻴﻥ)  (Aﻝﻤـﺎ ﻝـﻪ

ﺍﻝﺤﻴﺔ ﻭﺍﻥ ﻫﺫﻩ ﺍﻝﻨﺘﺎﺌﺞ ﺘﺘﻔﻕ ﻤـﻊ ﺒﺤـﻭﺙ

ﺃﻫﻤﻴﺔ ﻓﻲ ﺍﻝﺤﻔﻅ ﻋﻠﻰ ﺸﺒﻜﺔ ﺍﻝﻌـﻴﻥ ﻭﻤـﺎ

ﺃﺨﺭﻯ ﻭﻋﻨﺩ ﺯﻴﺎﺩﺓ ﻫﺫﻩ ﺍﻷﻜﺴﺩﺓ ﻓﺎﻥ ﺍﻝﺠﺫﻭﺭ

ﺘﺤﻤﻴﻪ ﺍﻝﻌﻴﻥ ﻭﺍﻝﻘﺭﻨﻴﺔ ﻤﻥ ﺍﻷﻀﺭﺍﺭ ﺍﻝﺘـﻲ

ﺍﻝﺤﺭﺓ ﺍﻝﻤﺘﻭﻝﺩﺓ ﻭﺍﻝﻤﺘﺯﺍﻴﺩﺓ ﺘﻭﺩﻱ ﺇﻝﻰ ﺍﻝﺘﻠﻑ

ﺘﻠﺤﻕ ﺒﺎﻝﻌﻴﻥ ﻭﻜﺫﻝﻙ ﻝﻔﻴﺘﺎﻤﻴﻥ ) (Aﺩﻭﺭ ﻓﻲ

ﻝﻜﺜﻴﺭ ﻤﻥ ﺍﻷﻏـﺸﻴﺔ ﺍﻝﺨﻠﻭﻴـﺔ ﻭﺍﻝﻨﻬﺎﻴـﺎﺕ

ﺭﻓﻊ ﻤﺴﺘﻭﻯ) ( apo-Aﻭﻤـﻥ ﺜـﻡ ﺭﻓـﻊ

ﺍﻝﻌﺼﺒﻴﺔ ﻓﻲ ﺍﻝﺩﻤﺎﻍ).(18-17

) (HDLCﻓﻲ ﺍﻝﺩﻡ ).(16

ﺘﺒﻴﻥ ﻤﻥ ﺠﺩﻭل ﺭﻗﻡ ) (4ﺍﻨﺨﻔﺎﺽ ﻤﺴﺘﻭﻯ

ﺇﺫ ﺍﺴﺘﻁﺎﻉ ﺍﻝﺒـﺎﺤﺜﻭﻥ ﺘﻔـﺴﻴﺭ ﻤﻴﻜﺎﻨﻴﻜﻴـﺔ

ـﺭﺽ
ـﺩﺓ ﺍﻝﺘﻌـ
ـﺎﺩﺓ ﻤـ
ـﻊ ﺯﻴـ
ـﺴﻴﻠﻴﻨﻴﻭﻡ ﻤـ
ﺍﻝـ

ﺍﻝﺯﻴﺎﺩﺓ ﻓﻲ ﻤﻌﺩل ﺍﻷﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴـﺔ ﺒـﺴﺒﺏ

ﻝﻠﺭﺼﺎﺹ ﻭﻴﻌﻠﻡ ﺩﻭﺭﻫﻤﺎ ﺯﻴﺎﺩﺓ ﺍﺴـﺘﻬﻼﻙ

ﺍﺭﺘﻔﺎﻉ ﻤﺴﺘﻭﻴﺎﺕ )(Rosﻭﻫـﻲ ﻤﻭﻝـﺩﺍﺕ

ﺍﻝﺴﻠﻴﻨﻴﻭﻡ ﺍﻝﺫﻱ ﻴﻠﻌﺏ ﺩﻭﺭﺍ ﻤﻬﻤـﺎ ﻭﻜﻤـﺎﺩﺓ

ﻝﻠﺠﺫﻭﺭ ﺍﻝﺤﺭﺓ ﻭﺴﻭﻑ ﻴﺤﺼل ﺯﻴﺎﺩﺓ ﻓـﻲ

ﺃﺴﺎﺱ ﻓـﻲ ﻋﻤـل ﺇﻨـﺯﻴﻡ ﺍﻝﻜﻠﻭﺘﺎﺜـﺎﻴﻭﻥ

ﺍﻝﺘﻠﻑ ﺍﻝﺤﺎﺼل ﻓﻲ ﺍﻝﺨﻼﻴﺎ ﻭﻴـﺴﺭﻉ ﻤـﻥ

ﺒﻴﺭﻭﻜﺴﻴﺩﻴﺯ ﺤﻴﺙ ﻴﻌﺘﺒﺭ ﻫﺫﺍ ﺍﻹﻨﺯﻴﻡ ﻤـﻥ

ﻋﻤﻠﻴﺔ ﺍﻨﺘﻘﺎل ﺍﻻﻝﻜﺘﺭﻭﻨﺎﺕ ﻭﺍﻷﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴﺔ

ﺍﻹﻨﺯﻴﻤﺎﺕ ﺍﻝﻤﻀﺎﺩﺓ ﻝﻸﻜﺴﺩﺓ ﻭﻴﺘﻭﺍﺠﺩ ﻓـﻲ

ﻝﻠﺩﻫﻭﻥ ﻓﻲ ﺍﻷﻨﺴﺠﺔ ﺍﻝﺒﻴﻭﻝﻭﺠﻴﺔ ﺩﺍﺨل ﺍﻝﺨﻠﻴﺔ

ﻤﻌﻅﻡ ﺃﻋﻀﺎﺀ ﺍﻝﺠﺴﻡ .

ﺠﺩﻭل ﺭﻗﻡ )(4
ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﺩﻻﻝﺔ ﺘﺭﻜﻴﺯ ﺍﻝﺴﻴﻠﻴﻨﻴﻭﻡ
ﻋﻨﺩ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻭﻤﺠﺎﻤﻴﻊ ﺍﻝﻌﻤﺎل.
ﺍﻝﻤﺠﺎﻤﻴﻊ

ﺍﻝﻌﺩﺩ

 ±S.Dﻤﻌﺩل ﺍﻝـ (µg/dL) Se

Mean

T

0.92

9.2

---

A

20

0.81

8.3

<P
<0.01

B

20

0.72

6.1

Control
C

10

P<0.001
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(Glutathion 1.6.4.1) ﻫﻴﺩﻜﻨﻴﺯ,ﺜﺎﻴﻭﻥ

ﻭﻫﻨﺎﻙ ﺃﻨﻭﺍﻋﺎ ﻤﺨﺘﻠﻔﺔ ﻤﻥ ﺃﻨـﺯﻴﻡ ﺍﻝﻜﻠﻭﺘـﺎ

(10)reductase) Ec

ﺜﺎﻴﻭﻥ ﺒﻴﺭﻭﻜﺴﺩﻴﺯ ﺍﻝﺘﻲ ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﻋﻨﺼﺭ

ﻜﻤﺎ ﻴﻌﺘﺒﺭ ﺍﻝـﺴﻠﻴﻨﻴﻭﻡ ﻀـﺭﻭﺭﻱ ﻝﻨﻅـﺎﻡ

 ﻭﻅﻴﻔﺔ ﻫﺫﻩ ﺍﻹﻨﺯﻴﻤﺎﺕ. ﺍﻝﺴﻠﻴﻨﻴﻭﻡ ﻓﻲ ﻋﻤﻠﻬﺎ

ﺍﻝﻤﻨﺎﻋﺔ ﻭﺍﻝﻐﺩﺓ ﺍﻝﺩﺭﻗﻴﺔ

ﻜﻤﻀﺎﺩﺍﺕ ﻝﻸﻜﺴﺩﺓ ﻫﻲ ﺍﻻﺤﺘﻔﺎﻅ ﺒﻤﺴﺘﻭﻴﺎﺕ

ﺇﻥ ﻤﻥ ﺃﻫﻡ ﻭﻅﺎﺌﻑ ﻫﺫﺍ ﺍﻝﻤﻌﺩﻥ ﻭﺃﻜﺜﺭﻫـﺎ

ﻤﻀﺎﺩﺍﺕ ﺍﻷﻜﺴﺩﺓ ﺍﻝﺩﺍﺨﻠﻴﺔ ﻤﺜل ﻤـﺴﺘﻭﻴﺎﺕ

ﺸﻬﺭﺓ ﺩﻭﺭﻩ ﻜﻤﻀﺎﺩ ﻝﻸﻜﺴﺩﺓ ﻭﻝﻠـﺴﺭﻁﺎﻥ

ـﺫﻱ
 ( ﺍﻝـGSH) ـﺯل
ـﺎﻴﻭﻥ ﺍﻝﻤﺨﺘـ
ﺍﻝﻜﻠﻭﺘﺎﺜـ

(12)

ﺘﺤﺼل ﻋﻠﻴﻪ ﻤﻥ ﺍﺨﺘﺯﺍل ﺍﻝﻜﻠﻭﺘـﺎ ﺜـﺎﻴﻭﻥ

.

(11)

( ﺒﻔﻌل ﺇﻨـﺯﻴﻡ ﺍﻝﻜﻠﻭﺘـﺎGSSG) ﺍﻝﻤﺅﻜﺴﺩ
ﺍﻝﻤﺼﺎﺩﺭ
1-. Khalid, B. Y. & Salih, B. M.,
(1981) Iraq. Bull. Environ. Contam.
Toxicol.,
27:634.
2 - Jacquet, p., Leonard, A. &
Cerber, G. B., (1975) Experiential.,
31:1312.
.
3- . Bryson, P. D., Wholers, M. D.,
(1996) “Comprehensive Review in
Toxicology
for
Emergency
Clinicians”, 3rd ed., New York, San
Francisco.,
pp.
600-13.
.
4- Burtis, C. A. & Ashood, E. R.,
(1999)”Lead, TextBook of Clinical
Chemistry”, New York., pp. 989-91.
5-Jones, D. P., Ekiow, L., Thor, H.
& Orrenius, S., (1981) “Arch.
Biochem. Bip0hys”., 210:505.

Review article
mercury

vapor

patnoi-int

Mar

“acutein

organic

inhalation
50

(3)

.“

169-74

9-Burtis, C.A. & Ashwood, E. R.,
(1996) “Fundamentals of Clinical
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Chemistry”
Philadephia,
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 ﻭ ﺘﺭﻜﻴﺯ ﺒﻌﺽ ﺍﻝﻌﻨﺎﺼﺭ ﺍﻷﺴﺎﺴﻴﺔ ﻭﺍﻝﺤﻴﻭﻴـﺔE ﺩﺭﺍﺴﺔ ﺘﺄﺜﻴﺭ ﻓﻴﺘﺎﻤﻴﻥ
ﻝﻠﺠﺴﻡ ﻝﻤﺭﻀﻰ ﺩﺍﺀ ﺍﻝﺴﻜﺭﻱ
ﻋﺼﺎﻡ ﺸﺎﻜﺭ،  ﺤﻨﺎﻥ ﻓﺎﻀل ﻋﺒﺎﺱ،  ﺠﻌﻔﺭﻫﺎﺸﻡ ﻤﺤﺴﻥ، ﺤﻠﻴﻤﻪ ﺠﺎﺒﺭ ﻤﺤﻤﺩ
ﻋﻤﺎﺭ ﻤﻭﻝﻰ

 ﺠﻤﻬﻭﺭﻴﺔ ﺍﻝﻌﺭﺍﻕ/ ﻭﺯﺍﺭﻩ ﺍﻝﻌﻠﻭﻡ ﻭﺍﻝﺘﻜﻨﻭﻝﻭﺠﻴﺎ
ABSTRACT

The study involved measuring the

In this research was to study the

level of vitamin E in patients in

impact

basic

addition to the elements selenium.

elements and vitality of the body,

Iron, magnesium,. And found there

and

was

of

the

some

of

relationship

the

of

these

a

rise

in

the

level

of

elements and vitamin E for patients

magnesium, iron, compared with

with diabetes, patients were divided

the control group with a different

on the different periods of time, into

time period of the patients.

two groups, in addition to a third

decline in the level of selenium and

control group of non-pation.

vitamin

Include the first set (20 a) for a
period of time 5 to 20 years old)

E

compared

with

the

control group with a different time
period

for

patient

The second group also includes
(20 patients.) for a period of time
(20 years And over). The control
group included (20 people) of the
non-patients.

ﺇﻝﻰ ﻤﺠﻤﻭﻋﺔ ﺜﺎﻝﺜﻪ ﻫﻲ ﻤﺠﻤﻭﻋﺔ ﺍﻝـﺴﻴﻁﺭﺓ

ﺍﻝﻤﻠﺨﺹ

. ﻤﻥ ﻏﻴﺭ ﺍﻝﻤﺭﻀﻰ

ﺘﻡ ﻓﻲ ﻫﺫﺍ ﺍﻝﺒﺤﺙ ﺩﺭﺍﺴـﺔ ﺘـﺄﺜﻴﺭ ﺒﻌـﺽ

(  ﻤﺭﻴﺽ20) ﺘﺸﻤل ﺍﻝﻤﺠﻤﻭﻋﺔ ﺍﻷﻭﻝﻰ

ﺍﻝﻌﻨﺎﺼﺭ ﺍﻷﺴﺎﺴﻴﺔ ﻭﺍﻝﺤﻴﻭﻴﺔ ﻝﻠﺠﺴﻡ ﻭﻋﻼﻗﺔ

 ﺴـﻨﻪ (ﺃﻤـﺎ20  ﺇﻝـﻰ5) ﻝﻔﺘﺭﺓ ﺯﻤﻨﻴﺔ ﻤﻥ

 ﻝﻤﺭﻀـﻰ ﺩﺍﺀEﻫﺫﻩ ﺍﻝﻌﻨﺎﺼﺭ ﻭ ﻓﻴﺘـﺎﻤﻴﻥ

( ﻤﺭﻴﺽ20) ﺍﻝﻤﺠﻤﻭﻋﺔ ﺍﻝﺜﺎﻨﻴﺔ ﺘﺸﻤل ﺃﻴﻀﺎ

 ﺘﻡ ﺘﻘﺴﻴﻡ ﺍﻝﻤﺭﻀﻰ ﻋﻠﻰ ﻓﺘـﺭﺍﺕ،ﺍﻝﺴﻜﺭﻱ
 ﺇﻝﻰ ﻤﺠﻤﻭﻋﺘﻴﻥ ﺒﺎﻹﻀـﺎﻓﺔ,ﺯﻤﻨﻴﺔ ﻤﺨﺘﻠﻔﺔ
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ﻝﻔﺘﺭﺓ ﺯﻤﻨﻴﺔ ﻤﻥ )  20ﺴﻨﺔ ﻓﻤـﺎ ﻓـﻭﻕ(.

ﻜﺜﺭﺓ ﺍﻝﺘﺒﻭل ﻭﺍﻝﺸﻌﻭﺭ ﺒـﺎﻝﻌﻁﺵ  .ﻴﺤـﺩﺙ

ﻭﻜﺎﻨﺕ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﺘﺸﺘﻤل ﻋﻠﻰ) 20

ﻤﺭﺽ ﺍﻝﺴﻜﺭ ﻨﺘﻴﺠﺔ ﻨﻘﺹ ﺃﻭ ﻋﺩﻡ ﻓﻌﺎﻝﻴـﺔ

ﺸﺨﺹ( ﻤﻥ ﻏﻴﺭ ﺍﻝﻤﺭﻀﻰ .

ﻫﺭﻤﻭﻥ ﺍﻷﻨـﺴﻭﻝﻴﻥ ﺍﻝـﺫﻱ ﺘﻔـﺭﺯﻩ ﻏـﺩﺓ

ﻝﻘﺩ ﺸﻤﻠﺕ ﺍﻝﺩﺭﺍﺴﺔ ﻗﻴﺎﺱ ﻤﺴﺘﻭﻯ ﻓﻴﺘﺎﻤﻴﻥE

ﺍﻝﺒﻨﻜﺭﻴﺎﺱ ﻭﻏﺎﻝﺒﺎ ﻤﺎ ﻴﻜﻭﻥ ﻤﺯﻤﻨـﺎ  ،ﻭﻗـﺩ

ﻝﺩﻯ ﺍﻝﻤﺭﻀﻰ ﺒﺎﻹﻀـﺎﻓﺔ ﺇﻝـﻰ ﻋﻨﺎﺼـﺭ

ﻴﻜﻭﻥ ﻭﺭﺍﺜﻴﺎ ﺃﻭ ﻤﻜﺘﺴﺒﺎ ﻋﻨﺩ ﻭﺠﻭﺩ ﺍﻝﻌﻭﺍﻤل

ﺍﻝﺴﻴﻠﻴﻨﻴﻭﻡ .ﺍﻝﺤﺩﻴﺩ  ,ﻭﺍﻝﻤﻐﻨـﺴﻴﻭﻡ .,ﻓﻭﺠـﺩ

ﺍﻝﻤﺴﺎﻋﺩﺓ ﻋﻠﻰ ﺍﻹﺼﺎﺒﺔ ﺒﻪ  ،ﻤﻥ ﺍﻝﻌﻭﺍﻤـل

ﻫﻨﺎﻝﻙ ﺍﺭﺘﻔﺎﻉ ﻓﻲ ﻤـﺴﺘﻭﻯ ﺍﻝﻤﻐﻨﻴـﺴﻴﻭﻡ ,

ﺍﻝﻤﺴﺎﻋﺩﺓ ﻝﻺﺼﺎﺒﺔ ﺒﺩﺍﺀ ﺍﻝﺴﻜﺭﻱ  :ﺍﻝﺴﻤﻨﺔ ﺃﻭ

ﻭﺍﻝﺤﺩﻴﺩ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻤـﻊ

ﺍﻝﺒﺩﺍﻨﺔ .ﺍﻝﻭﺭﺍﺜﺔ .ﺍﻝﻤﻨﺎﻋﺔ ،ﺍﻝﺤﻤل  ،ﺍﻻﻝﺘﻬﺎﺒﺎﺕ

ﺍﺨﺘﻼﻑ ﺍﻝﻔﺘﺭﺓ ﺍﻝﺯﻤﻨﻴﺔ ﻝﻠﻤﺭﻀـﻰ  .ﻜﻤـﺎ

،ﺍﻷﺩﻭﻴﺔ ﺍﻝﻬﺭﻤﻭﻨﺎﺕ ،ﺃﻤﺭﺍﺽ ﺍﻝﺒﻨﻜﺭﻴﺎﺱ ،

ﻝﻭﺤﻅ ﺍﻨﺨﻔﺎﺽ ﻓﻲ ﻤـﺴﺘﻭﻯ ﺍﻝـﺴﻴﻠﻴﻨﻴﻭﻡ

ﺍﻝﺼﺩﻤﺔ ﺃﻭ ﺍﻝﺨﻭﻑ .

ﻭﻓﻴﺘﺎﻤﻴﻥ  Eﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺠﻤﻭﻋﺔ ﺍﻝـﺴﻴﻁﺭﺓ

ﻭﻗﺩ ﺃﻅﻬﺭﺕ ﺍﻝﺒﺤﻭﺙ ﺍﻝﺤﺩﻴﺜﺔ ﺃﻥ ﻋﻨـﺼﺭ

ﻤﻊ ﺍﺨﺘﻼﻑ ﺍﻝﻔﺘﺭﺓ ﺍﻝﺯﻤﻨﻴﺔ ﻝﻠﻤﺭﻀﻰ .

ﺍﻝﻤﻐﻨﻴﺴﻴﻭﻡ ﻴﺘﻤﺘﻊ ﺒﺨﺼﺎﺌﺹ ﻭﻗﺎﺌﻴﺔ ﻗﻭﻴـﺔ
ﻀﺩ ﻤﺭﺽ ﺍﻝﺴﻜﺭﻱ ،ﻓﻴﻘﻠـل ﻤـﻥ ﺨﻁـﺭ
،

ﺍﻹﺼﺎﺒﺔ ﺒﻪ ﻤﻥ ﺨﻼل ﺘﺄﺜﻴﺭﻩ ﻋﻠﻰ ﻫﺭﻤﻭﻥ

ﻓﻴﺘﺎﻤﻴﻥ  .Eﺍﻝﺤﺩﻴﺩ ،ﺍﻝﺴﻴﻠﻴﻨﻴﻭﻡ  ،ﺍﻝﻤﻐﻨﻴﺴﻴﻭﻡ

ﺍﻷﻨﺴﻭﻝﻴﻥ ﻭﺯﻴـﺎﺩﺓ ﻓﻌﺎﻝﻴﺘـﻪ ﻓـﻲ ﺘﻨﻅـﻴﻡ

ﻤﻔﺎﺘﻴﺢ ﺩﺍﻝﺔ  :ﻤـﺭﺽ ﺩﺍﺀ ﺍﻝـﺴﻜﺭﻱ

ﻤﺴﺘﻭﻴﺎﺕ ﺍﻝﺴﻜﺭ ﻓﻲ ﺍﻝـﺩﻡ ﺤﻴـﺙ .ﻴﻠﻌـﺏ
ﺍﻝﻤﻘﺩﻤﺔ

ﺍﻝﻤﻐﻨﻴﺴﻭﻡ ﺩﻭﺭﺍ ﻤﻬﻤﺎ ﻓﻲ ﺍﻝﻌﺩﻴﺩ ﻤﻥ ﻭﻅﺎﺌﻑ

ﺴ ﹶﻜّﺭﻱ ﺃﻭ ﺍﻝـﺩﺍﺀ ﺍﻝـﺴﻜﺭﻱ ﺃﻭ ﺍﻝﻤـﺭﺽ
ﺍﻝ ّ

ﺍﻝﺠﺴﻡ ﺍﻝﺤﻴﻭﻴﺔ ﺇﺫ ﻴﺩﺨل ﻓﻲ ﻋﻤﻠﻴﺎﺕ ﺘﻤﺜﻴل

(

ﻭﺇﻁﻼﻕ ﺍﻝﻁﺎﻗﺔ ﻓﻲ ﺍﻝﺠﺴﻡ ،ﻭﻓﻲ ﻋﻤﻠﻴـﺎﺕ

)Diabetes mellitusﻫــﻭ ﻤﺘﻼﺯﻤــﺔ

ﺒﻨﺎﺀ ﺍﻝﺒﺭﻭﺘﻴﻥ ،ﻭﺘﻨﻅـﻴﻡ ﺩﺭﺠـﺔ ﺤـﺭﺍﺭﺓ

ﺘﺘﺼﻑ ﺒﺎﻀﻁﺭﺍﺏ ﻭﺍﺭﺘﻔﺎﻉ ﺸﺎﺫ ﻓﻲ ﺘﺭﻜﻴﺯ

ـل
ـﻀﻼﺕ ،ﻭﺘﻨﺎﻗـ
ـﺹ ﺍﻝﻌـ
ـﺴﻡ ،ﻭﺘﻘﻠـ
ﺍﻝﺠـ

ﺴﻜﺭ ﺍﻝﺩﻡ ﺍﻝﻨﺎﺠﻡ ﻋﻥ ﻨﻘﺹ ﺍﻷﻨﺴﻭﻝﻴﻥ  ،ﺃﻭ

ﺍﻝﺴﻴﻼﻨﺎﺕ ﺍﻝﻌـﺼﺒﻴﺔ ،ﻭﺼـﺤﺔ ﻭﺘﺜﺒﻴـﺕ

ﺍﻨﺨﻔﺎﺽ ﺤﺴﺎﺴﻴﺔ ﺍﻷﻨﺴﺠﺔ ﻝﻸﻨـﺴﻭﻝﻴﻥ ،ﺃﻭ

ﺍﻝﻌﻅﺎﻡ ،ﻭﻓﻲ ﺍﻝﺤﻔﺎﻅ ﻋﻠﻰ ﻀـﻐﻁ ﺍﻝـﺩﻡ.

ﻜﻼ ﺍﻷﻤﺭﻴﻥ].[1

ﻭﻴﺩﺨل ﻋﻨﺼﺭ ﺍﻝﻤﻐﻨﺒﻴﺴﻴﻭﻡ ﻓﻲ ﺃﻜﺜﺭ ﻤـﻥ

ﻴﺘﺼﻑ ﻤﺭﺽ ﺍﻝﺴﻜﺭﻱ ﺒﺎﺭﺘﻔﺎﻉ ﺴﻜﺭ ﺍﻝﺩﻡ )

 300ﺘﻔﺎﻋل ﻤﻥ ﺘﻔﺎﻋﻼﺕ ﺍﻝﺠﺴﻡ ،ﻭﺒﺎﻷﺨﺹ

ﺍﻝﺠﻠﻭﻜﻭﺯ(ﻋﻥ ﺍﻝﻤﺴﺘﻭﻯ ﺍﻝﻁﺒﻴﻌﻲ ﻤﻤﺎ ﻴﻨﺘﺞ

ﺘﻠﻙ ﺍﻝﻤﺘﻌﻠﻘﺔ ﺒﺘﻤﺜﻴـل ﺍﻷﺤﻤـﺎﺽ ﺍﻝﺩﻫﻨﻴـﺔ

ﻋﻨﻪ ﻁﺭﺡ ﺍﻝﺠﻠﻭﻜﻭﺯ ﻓﻲ ﺍﻝﺒﻭل ﻓﻴﺅﺩﻱ ﺇﻝﻰ

ـﺭﺘﺒﻁ
ـﺭﻭﺘﻴﻥ ،ﻭﻴـ
ـﺎﺀ ﺍﻝﺒـ
ـﻴﺔ ،ﻭﺒﻨـ
ﺍﻷﺴﺎﺴـ

ﺍﻝﺴﻜﺭﻱ ﻭﻏﻴﺭﻫﺎ ،ﻴﻁﻠﻕ ﻋﻠﻴﻪ ﺒﺎﻝﻼﺘﻴﻨﻴﺔ
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ﺒﺎﻷﻝﺒﻭﻤﻴﻥ ﺒﻨﺤﻭ  %22ﻤﻨـﻪ  %7ﻴـﺭﺘﺒﻁ

ﺍﻝﻤﻌﺎﺩﻥ ﺍﻻﻨﺘﻘﺎﻝﻴﺔ ﻓﻲ ﺍﻷﻨﻅﻤﺔ ﺍﻝﺒﻴﻭﻝﻭﺠﻴـﺔ

ﺒﺎﻝﻜﻠﻭﺒﻴﻭﻝﻴﻨﺎﺕ ﺃﻤﺎ ﺍﻝﻨﺴﺒﺔ ﺍﻝﺒﺎﻗﻴﺔ ﺍﻝﺘﻲ ﺘﺒﻠﻎ

ﺍﻝﺤﺩﻴﺩ ﻭﻫﻭ ﺃﺴﺎﺱ ﻝﻤﻌﻅﻡ ﺍﻝﻜﺎﺌﻨﺎﺕ ﺍﻝﺤﻴـﺔ

 %71ﺘﻘﺭﻴﺒﺎ ﻤﻥ ﺍﻝﻤﻐﻨﺴﻴﻭﻡ ﻜﻌﺎﻤل ﻤﺴﺎﻋﺩ

ﻭﻴﺴﻬﻡ ﻓﻲ ﻋﻤﻠﻴﺎﺕ ﺤﻴﻭﻴـﺔ ﻜﺜﻴـﺭﺓ ﻤﺜـل

ﻓﻲ ﻋﺩﺩ ﻤﻥ ﺍﻷﻨﺯﻴﻤﺎﺕ ﺍﻝﺘﻲ ﺘﺴﺘﺨﺩﻡ ﻤﺭﻜﺏ

ﻤﻴﻜﺎﻨﻴﻜﻴﺎﺕ ﺍﻷﻜﺴﺩﺓ ﺍﻝﺤﻴﻭﻴﺔ ﻓـﻲ ﺍﻝﺨﻠﻴـﺔ

ﺍل  ATPﻜﻤﺎﺩﺓ ﺃﺴﺎﺱ ﻴﻭﺠﺩ ﻓـﻲ ﺠﻤﻴـﻊ

ﻭﻜﺫﻝﻙ ﻨﻘل ﺍﻷﻭﻜﺴﺠﻴﻥ ﺇﻝﻰ ﺍﻷﻨـﺴﺠﺔ ][6

ﺍﻷﻨﺴﺠﺔ ﻭﺍﻝﻌﻅﺎﻡ ﻭﺍﻥ ﻨﺴﺒﺔ ﺘﻭﺯﻴﻌﻪ ﺘﻜـﻭﻥ

ﺤﻴﺙ ﻴﻤﺜل ﺍﻝﺤﺩﻴﺩ ﺍﻝﻌﻨﺼﺭ ﺍﻷﺴـﺎﺱ ﻓـﻲ

ﻤﺘﺴﺎﻭﻴﺔ ﺒﻴﻥ ﺍﻷﻨﺴﺠﺔ ﺍﻝﺭﺨـﻭﺓ ﻭﺍﻝﻌﻅـﺎﻡ

ﻫﻴﻤﻭﻏﻠﻭﺒﻴﻥ ﺍﻝـﺩﻡ ﻭﺍﻝﻤـﺎﻴﻭﻜﻠﻭﺒﻴﻥ ﻭﻓـﻲ

].[2

ﺃﻨﺯﻴﻤﺎﺕ ﻜﺜﻴﺭﺓ ﻤﺜل

ﻭﻤﻥ ﺍﻝﻤﻌﺎﺩﻥ ﺍﻷﺨﺭﻯ ﺍﻝﻀﺭﻭﺭﻴﺔ ﻓﻲ ﺠﺴ ﹺﻡ

Cytochrom Oxidase, Catalase,

ﺍﻹﻨﺴﺎﻥ ﻫﻭ ﺴﻴﻠﻴﻨﻴﻭﻡ, .ﻭﻫﻭ ﺠﺯ ﺀ ﻤﻬ ﻡ ﻤﻥ

Dismutase,

Superoxide,

ﺕ ﻤﺎﻨ ﹺﻊ ﺍﻝﺘﺄﻜﺴﺩ ﺍﻝﺫﻱ ﻴﺤﻤﻲ ﺍﻝﺨﻼﻴـﺎ
ﺇﻨﺯﻴﻤﺎ 

 Peroxidase,ﻭﻴﻤﺘﺹ ﺍﻝﺤﺩﻴﺩ ﻓﻲ ﺍﻷﻤﻌﺎﺀ

ﺞ ﺃﺜﻨﺎﺀ
ﺕ ﺍﻝﺠﺫﻭﺭ ﺍﻝﺤ ﺭ ﺓ ﺍﻝﺘﻲ ﺘﹸﻨﺘ 
ﻀ ﺩ ﺘﺄﺜﻴﺭﺍ 

ﻭﻴﻨﻘل ﺒﻭﺴﺎﻁﺔ ﺍﻝﺒﺭﻭﺘﻴﻥ ﺍﻝﻨﺎﻗل ﺍﻝﻤﻭﺠﻭﺩ ﻓﻲ

ﻥ .ﻫﻨﺎﻝﻙ ﺃﻨﻭﺍﻋﹰﺎ ﻤﺨﺘﻠﻔﺔ ﻤﻥ
ﺽ ﺃﻭﻜﺴﺠﻴ ﹺ
ﺃﻴ ﹺ

ﺍﻝﺒﻼﺯﻤﺎ ) (Trasferrinﺇﻝﻰ ﺃﻤﺎﻜﻥ ﺘﺨﺯﻴﻨﻪ

ﺃﻨﺯﻴﻡ ﺍﻝﻜﻠﻭﺘﺎﺜﺎﻴﻭﻥ ﺒﻴﺭﻭﻜﺴﻴﺩﻴﺯ ﺍﻝﺘﻲ ﺘﻌﺘﻤﺩ

ﻓﻲ ﻨﺨـﺎﻉ ﺍﻝﻌﻅـﻡ ﺤﻴـﺙ ﻴﺤـﻭﻯ ﻓـﻲ

ﻋﻠﻰ ﻋﻨﺼﺭ ﺍﻝﺴﻠﻴﻨﻴﻭﻡ ﻓﻲ ﻋﻤﻠﻬﺎ .ﻭﻅﻴﻔـﺔ

ﺍﻝﻬﻴﻤﻭﻏﻠﻭﺒﻴﻥ ﻭﻜﺫﻝﻙ ﻴﻨﻘـل ﺇﻝـﻰ ﺍﻝﻜﺒـﺩ

ﻫﺫﻩ ﺍﻷﻨﺯﻴﻤﺎﺕ ﻜﻤﻀﺎﺩﺍﺕ ﻝﻸﻜـﺴﺩﺓ ﻫـﻲ

ﻭﺍﻝﻁﺤﺎل .ﺇﻥ ﺍﻝﺤﺩﻴـﺩ ﺍﻝﻤﺨـﺯﻭﻥ ﻴـﺸﻜل

ﺍﻻﺤﺘﻔﺎﻅ ﺒﻤﺴﺘﻭﻴﺎﺕ ﻤـﻀﺎﺩﺍﺕ ﺍﻷﻜـﺴﺩﺓ

) (Ferritinﺘﺤﺼل ﻓﻴﻪ ﻋﻤﻠﻴﺔ ﺘﻭﺍﺯﻥ ﺘﻨﻅﻡ

ـﺎﻴﻭﻥ
ـﺴﺘﻭﻴﺎﺕ ﺍﻝﻜﻠﻭﺘﺎﺜـ
ـل ﻤـ
ـﺔ ﻤﺜـ
ﺍﻝﺩﺍﺨﻠﻴـ

ﺒﺸﻜل ﺃﻭﻝﻲ ﻋﻥ ﻁﺭﻴﻕ ﺍﻻﻤﺘﺼﺎﺹ ﻭﻝﻴﺱ

ﺍﻝﻤﺨﺘﺯل ) (GSHﺍﻝﺫﻱ ﺘﺤﺼل ﻋﻠﻴﻪ ﻤـﻥ

ﻋﻥ ﻁﺭﻴﻕ ﺍﻝﻁﺭﺡ ﺃﻥ ﻤﺴﺘﻭﻴﺎﺕ ﺍﻝﺤﺩﻴﺩ ﻓﻲ

ﺍﺨﺘﺯﺍل ﺍﻝﻜﻠﻭﺘﺎﺜﺎﻴﻭﻥ ﺍﻝﻤﺅﻜـﺴﺩ )(GSSG

ﺍﻝﺒﻼﺯﻤﺎ ﺘﺘﺭﺍﻭﺡ ﺒﻴﻥ )(60-150 µg / dL

ﺒﻔﻌل ﺃﻨﺯﻴﻡ ﻜﻠﻭﺘﺎﺜـﺎﻴﻭﻥ ﺭﻴـﺩﻜﺘﻴﻴﺯ (EC

][7ﺘﺅﺜﺭ ﺯﻴﺎﺩﺓ ﺍﻝﺤﺩﻴﺩ ﻓﻲ ﺒﻌﺽ ﺍﻷﻋـﻀﺎﺀ

(Glutathion

ﺍﻝﺩﺍﺨﻠﻴﺔ ﻓﻲ ﺍﻝﺠﺴﻡ ﻤﺜل ﻏـﺩﺓ ﺍﻝﺒﻨﻜﺭﻴـﺎﺱ

)reductase) 1.6.4.1
][3

ﻭﻋﻠﻰ ﺍﻝﺨﻼﻴﺎ ﺍﻝﺘﻲ ﺘﻔﺭﺯ ﻫﺭﻤﻭﻥ ﺍﻷﻨﺴﻭﻝﻴﻥ

ﻱ ﻝﻨﻅـﺎ ﹺﻡ
ﻭﻜﺫﺍﻝﻙ ﻴﻌﺘﺒﺭ ﺍﻝﺴﻴﻠﻴﻨﻴﻭﻡ ﻀﺭﻭﺭ 

)ﺠﺯﺭ ﻻﻨﺠﺭﻫﺎﻨﺱ( ﻤﻤﺎ ﻴﺅﺩﻱ ﺇﻝﻰ ﺘﻠﻔﻬـﺎ

ﺍﻝﻤﻨﺎﻋﺔ ﻭﺍﻝﻐ ﺩ ﺓ ﺍﻝﺩﺭﻗﹼﻴ ﺔ]، [4ﺇﻥ ﻤـﻥ ﺃﻫـﻡ

ﻭﻓﺸﻠﻬﺎ ﻓﻲ ﺇﻓﺭﺍﺯ ﻫﺫﺍ ﺍﻝﻬﺭﻤـﻭﻥ ﻭﺍﻝـﺫﻱ

ﻭﻅﺎﺌﻑ ﻫﺫﺍ ﺍﻝﻤﻌﺩﻥ ﻭﺃﻜﺜﺭﻫﺎ ﺸـﻬﺭﺓ ﺩﻭﺭﻩ

ﻴﺅﺩﻱ ﺇﻝﻰ ﻅﻬـﻭﺭ ﺩﺍﺀ ﺍﻝـﺴﻜﺭﻱ ﻴﻌﻤـل

ﻜﻤﻀﺎﺩ ﻝﻸﻜﺴﺩﺓ ﻭﻝﻠﺴﺭﻁﺎﻥ ].[5ﻤﻥ ﺃﻜﺜـﺭ

ﻓﻴﺘﺎﻤﻴﻥ )(Eﻓﻲ ﺍﻝﺴﻴﻁﺭﺓ ﻋﻠـﻰ ﻤـﺭﺽ
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ﺍﻝﺴﻜﺭ ﺤﻴﺙ ﻴﺨﻔﺽ ﺇﻝﻰ ﺤﺩ ﻜﺒﻴﺭ ﺍﻝـﻀﺭﺭ

ﺘﺤﻀﻴﺭﻩ ﺃﻤﺎ ﺍﻝﻌﻨﺎﺼﺭ ,Mg ,Feﻓﻴﺘﻡ ﻗﻴﺎﺱ

ﺍﻝﻭﻋﺎﺌﻲ ﺍﻝﻤﺩﻤﺭ ﺍﻝﺫﻱ ﻴﺭﺍﻓﻕ ﻤﺭﺽ ﺍﻝﺴﻜﺭ

ﺒﺎﺴﺘﻌﻤﺎل ﺍﻝﻤﻁﻴﺎﻑ ﺍﻝﺫﺭﻱ ﺍﻝﻠﻬﺒﻲ ﻭﻴﻜـﻭﻥ

].[8

ﺍﻝﺤﺠــﻡ ﺍﻝــﺩﺍﺨل ﺇﻝــﻰ ﺍﻝﺠﻬــﺎﺯ ﻫــﻭ
)(0.8mLﻝﻜل ﻤﺤﻠﻭل ﻗﻴﺎﺴﻲ ﻭﺒﻌﺩ ﺤﺼﻭﻝﻨﺎ

ﻁﺭﺍﺌﻕ ﺍﻝﻌﻤل

ﻋﻠﻰ ﺍﻝﻤﻨﺤﻨﻲ ﺍﻝﻘﻴﺎﺴﻲ ﻝﻜل ﻋﻨﺼﺭ ﻴﺘﻡ ﻗﻴﺎﺱ

ﺃﻭﻻ  :ﻗﻴﺎﺱ ﻓﻴﺘﺎﻤﻴﻥ) (,Eﻓﻲ ﻤﺼل ﺍﻝـﺩﻡ

ﻋﻴﻨﺎﺕ ﺍﻝﺩﻡ ﺒﺎﺴﺘﺨﺩﺍﻡ )ﻓﻨل ﺨﺎﺹ ( ﺒﺤﻘﻨـﺔ

ﺒﻭﺍﺴﻁﺔ ﺘﻘﻨﻴﺔ ﻜﺭﻭﻤﺎﺘﻭﻏﺭﺍﻓﻴﺎ ﺍﻝﺴﺎﺌل ﻋﺎﻝﻲ

ﻤﻘﺩﺍﺭﻫﺎ ) (0.25mLﻤﻥ ﺍﻝﻨﻤﻭﺫﺝ  .ﺘﺅﺨﺫ

ـﺎﻤﻴﻥ E
ـﺎﺱ ﻓﻴﺘـ
ـﻡ ﻗﻴـ
ﺍﻷﺩﺍﺀ  ، HPLCﺘـ

ﺍﻝﻘﺭﺍﺀﺓ ﺒﺠﻬﺎﺯ ﺍﻝﻤﻁﻴﺎﻑ ﺍﻝـﺫﺭﻱ ﺍﻝﻠﻬﺒـﻲ .

ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻝﻁﺭﻴﻘﺔ ﺍﻝﻤﺤﻭﺭﺓ ﻤﻥ ) Deleen

ﺍﻝﺠﻬﺎﺯ ﺍﻝﻤﻁﻴﺎﻑ ﺍﻝﺫﺭﻱ ﻏﻴﺭ ﺍﻝﻠﻬﺒﻲ ﻓﺎﻨـﻪ

) (heerﺤﻴﺙ ﺘﻡ ﺘﺤﻀﻴﺭ ﻤﺤﻠـﻭل ﻤـﺎﻨﻊ

ﻴﺘﻡ ﺴﺤﺏ ) (10µLﻝﻜل ﻨﻤـﻭﺫﺝ  ,ﻭﻴـﺘﻡ

ﺍﻷﻜﺴﺩﺓ ﻭﺍﻝﻤﺤﻠﻭل ﺍﻝﻘﻴﺎﺴﻲ ﺒﺎﺴﺘﺨﺩﺍﻡ ﻁﻭﺭ

ﺍﻝﻘﻴﺎﺱ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻷﻁﻭﺍل ﺍﻝﻤﻭﺠﻴﺔ ﺍﻝﺭﺌﻴﺴﺔ

ﻤﺘﺤﺭﻙ ) (99%ﻤﻴﺜـﺎﻨﻭل ) ( 1 %ﻤـﺎﺀ

ﻝﻠﻌﻨﺎﺼﺭ ﺃﻋﻼﻩ.

ﻤﻘﻁﺭ ﺒﻁـﻭل ﻤـﻭﺠﻲ  , 287nmﻨـﻭﻉ
ﺍﻝﻌﻤﻭﺩ ).[9] C-18 (ODS

ﺍﻝﻨﺘﺎﺌﺞ ﻭﺍﻝﻤﻨﺎﻗﺸﺔ

ﺜﺎﻨﻴﺎ :ﺤﻀﺭﺕ ﻤﺤﺎﻝﻴل ﻗﻴﺎﺴﻴﺔ ﻤﺨﺘﻠﻔـﺔ

ﻴﺒﻴﻥ ﻝﻨﺎ ﺍﻝﺠﺩﻭل ﺭﻗﻡ ) (1ﺍﻝﻨﻘﺹ ﺍﻝﺤﺎﺼل

ﻝﻠﻌﻨﺎﺼﺭ) (Mg,Fe,Seﻝﻐﺭﺽ ﺒﻨﺎﺀ ﻤﻨﺤﻨﻲ

ﻓﻲ ﻤﻌﺩل ﻓﻴﺘـﺎﻤﻴﻥ ) (Vit-Eﻫـﻭ ﺃﺤـﺩ

ﻗﻴﺎﺴﻲ ﻝﻜل ﻋﻨﺼﺭ ﻤﻥ ﺍﻝﻌﻨﺎﺼﺭ ﺃﻋـﻼﻩ ،

ﻤﻀﺎﺩﺍﺕ ﺍﻷﻜﺴﺩﺓ ﺍﻝﺫﺍﺌﺒﺔ ﻓﻲ ﺍﻝﺩﻫﻭﻥ ﻭﻴﻌﻤل

ﻭﺫﺍﻝﻙ ﺒﺴﺤﺏ ﻜﻤﻴﺎﺕ ﻤﺨﺘﻠﻔـﺔ ﻤـﻥ ﻜـل

ﻋﻠﻰ ﺤﻤﺎﻴﺔ ﺍﻝﺩﻫﻭﻥ ﺍﻝﻤﻭﺠﻭﺩﺓ ﻓﻲ ﺍﻷﻏﺸﻴﺔ

ﻋﻨﺼﺭ ﻓﻲ ﻗﻨﺎﺘﻲ ﺤﺠﻤﻴﺔ ﻭﺇﻜﻤﺎﻝﻬﺎ ﻝﻠﻌﻼﻤﺔ

ﺍﻝﺨﻠﻭﻴﺔ ﻤﻥ ﺍﻝﺘﻠﻑ ﺍﻝﺘﺄﻜﺴﺩﻱ ﻭﻜـﺫﻝﻙ ﻓـﺎﻥ

ﺒﺎﻝﻤﺎﺀ ﺍﻷﻴﻭﻨﻲ ،ﻭﻤﻥ ﺜﻡ ﻴـﺘﻡ ﻗﻴـﺎﺱ ﻜـل

ﻓﻴﺘﺎﻤﻴﻥ ) (Eﻝﻪ ﺘـﺄﺜﻴﺭ ﻋﻠـﻰ ﺍﻻﺴـﺘﺠﺎﺒﺔ

ﻤﺠﻤﻭﻋﺔ ﻤﺤﺎﻝﻴل ﺍﻝﻘﻴﺎﺴﻴﺔ ﺍﻝﺨﺎﺼـﺔ ﻝﻜـل

ﺍﻝﻤﻨﺎﻋﻴﺔ ﺍﻝﺨﻠﻭﻴـﺔ ) Cellular Immune

ﻋﻨﺼﺭ ﺒﺎﺴﺘﺨﺩﺍﻡ ﻤﻁﻴﺎﻓﻴـﻪ ﺍﻻﻤﺘـﺼﺎﺹ

 (Responseﺤﻴﺙ ﻴﻌﻤل ﻋﻠﻰ ﺘﻘﻭﻴﺔ ﺍﻝﺤﺎﻝﺔ

ﺍﻝﺫﺭﻱ ,ﻓﺒﺎﻝﻨﺴﺒﺔ ﻝﻠﻌﻨﺼﺭ .[10,11] Seﺘﻡ

ﺍﻝﻤﻨﺎﻋﻴﺔ] [12ﺃﻥ ﻓﻴﺘﺎﻤﻴﻥ  Eﻝﻪ ﺃﻫﻤﻴﺔ ﻜﺒﻴﺭﺓ

ﺍﺴﺘﻌﻤﺎل ﺍﻝﻤﻁﻴﺎﻑ ﺍﻝـﺫﺭﻱ ﻏﻴـﺭ ﺍﻝﻠﻬﺒـﻲ

ﻭﻫﻭ ﺍﻷﻓﻀل ﻤﻥ ﻤﻀﺎﺩﺍﺕ ﺍﻷﻜﺴﺩﺓ ﺍﻝﺫﺍﺌﺒﺔ

ﻭﻴﻜﻭﻥ ﻤﻘﺩﺍﺭ ﺍﻝﺤﺠﻡ ﺍﻝﺫﻱ ﻴﺩﺨل ﻝﻠﺠﻬﺎﺯ ﻫﻭ

ﻓﻲ ﺍﻝﺩﻫﻭﻥ ﻭﺍﻷﻫﻤﻴﺔ ﺍﻝﻌﻅﻤﻰ ﻝﻌﻤﻠﻪ ﻫـﻲ

) (10µLﻤﻥ ﻜـل ﻤﺤﻠـﻭل ﻗﻴﺎﺴـﻲ ﺘـﻡ

ﻓﻲ ﺘﺜﺒﻴﻁ ﺍﻷﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴﺔ ﻭﻜﺴﺢ ﺠﺫﺭ ﺩﻫﻥ
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ـﺴﻴﺩ
ـﻲ ﺍﻝﻬﻴﺩﺭﻭﺒﻴﺭﻭﻜـ
ـﺴﻴﺩ ﻝﻴﻌﻁـ
ﺍﻝﺒﻴﺭﻭﻜـ

ﻴﻤﺜل ﻓﻲ ﺘﺤﻔﻴﺯ ﺍﻝﺨﻼﻴﺎ ﺍﻝﻠﻤﻔﺎﻭﻴـﺔ ﺍﻝﺘﺎﺌﻴـﻪ

ﺍﻝﺩﻫﻨﻲ ﻭﺠﺫﺭ ﺍﻝﺘﻭﻜﻭﺒﻴﺭﻭﻜﺴﻴﺩ ﻭﺍﻷﺨﻴﺭ ﻫﻭ

ﺍﻝﻤﺴﺎﻋﺩﺓ )(T. Helper Lymphocytes

ﺍﻗل ﻓﻌﺎﻝﻴﺔ ﻤﻥ ﺠـﺫﺭ ﺍﻝﺒﻴﺭﻭﻜـﺴﻴﺩ ﺘﺠـﺎﻩ

ﻭﺍﻝﺘﻲ ﺘﻌﻤل ﻋﻠﻰ ﺘﺤﻭﻴل ﺇﻨﺘـﺎﺝ ﺍﻷﺠـﺴﺎﻡ

ﺍﻝﺤﻭﺍﻤﺽ ﺍﻝﺸﺤﻤﻴﺔ ﻏﻴﺭ ﺍﻝﻤﺸﺒﻌﺔ ﺍﻝﻤﺠﺎﻭﺭﺓ

ﺍﻝﻤﻀﺎﺩﺓ ﻤﻥ ﻨﻭﻉ ) IgMﺇﻝﻰ ﻨﻭﻉ (IgG

ﻭﺒﻬﺫﺍ ﻴﻌﻤل ﻜﻤﻀﺎﺩ ﻝﻸﻜﺴﺩﺓ ﻋﻥ ﻁﺭﻴـﻕ

][15ﺇﻥ ﺍﻝﻨﺘﺎﺌﺞ ﺍﻝﺘﻲ ﺘﻭﺼﻠﻨﺎ ﺇﻝﻴﻬﺎ ﻓﻲ ﺒﺤﺜﻨﺎ

ﻜﺴﺭ ﺴﻠﺴﻠﺔ ﺍﻷﻜﺴﺩﺓ ] ،[13ﻭﻋﻨﺩ ﻤﻘﺎﺭﻨـﺔ

ﻫﺫﺍ ﺘﺘﻔﻕ ﻤﻊ ﻤﺎ ﺠﺎﺀ ﻓﻲ ﻨﺘﺎﺌﺞ ﺍﻝﺒـﺎﺤﺜﻴﻥ .

ﻓﻴﺘﺎﻤﻴﻥ ) (Eﺒﺒـﺎﻗﻲ ﻤـﻀﺎﺩﺍﺕ ﺍﻷﻜـﺴﺩﺓ

] [16ﻓﻴﺘﺎﻤﻴﻥ ) (Eﻓﺈﻨﻪ ﻤﻀﺎﺩ ﻝﻸﻜـﺴﺩﺓ،

ﺍﻝﻜﺎﺭﻫﺔ ﻝﻠﻤﺎﺀ ﻓﺎﻨﻪ ﺃﻜﺜﺭ ﺘﺄﺜﻴﺭ ﻓﻲ ﺤﻤﺎﻴـﺔ

ﻭﻗﺩ ﻴﻔﻴﺩ ﻓﻲ ﺘﻘﻠﻴل ﻤﻀﺎﻋﻔﺎﺕ ﺍﻝﺴﻜﺭ ،ﺒﻌﺽ

ﺍﻝﺨﻠﻴﺔ ﻤﻥ ﺍﻷﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴﺔ ﻝﻠﺩﻫﻭﻥ ﻭﺇﻥ ﺍﻝﻘﻠﺔ

ﺍﻷﺒﺤﺎﺙ ﺘﺩل ﻋﻠﻰ ﺃﻥ ﺘﻨﺎﻭل ﺠﺭﻋﺎﺕ ﻤـﻥ

ﺍﻝﻤﻠﺤﻭﻅﺔ ﻓـﻲ ) (Vit-Eﻨﺘﻴﺠـﺔ ﺍﻝﺘﻠـﻑ

ﻓﻴﺘﺎﻤﻴﻥ  Eﻴﺴﺎﻋﺩ ﻋﻠﻰ ﺍﻝﻭﻗﺎﻴﺔ ﻤﻥ ﺍﻨـﺴﺩﺍﺩ

ﺍﻝﺤﺎﺼل ﻓﻴﻪ ﻭﺘﻘﻠﻴل ﺍﻻﺴـﺘﺠﺎﺒﺔ ﺍﻝﻤﻨـﺎﻋﻲ

ﺸﺭﺍﻴﻴﻥ ﺍﻝﻘﻠﺏ ﺍﻝﺘﺎﺠﻴﺔ ﻭﺭﺒﻤﺎ ﻜﺎﻥ ﺫﻝﻙ ﻤﻔﻴﺩﹰﺍ

][14ﻝﻠﻌﺎﻤﻠﻴﻥ ﻜﻤﺎ ﺇﻥ ﺘﺄﺜﻴﺭ ﻓﻴﺘـﺎﻤﻴﻥ ) (E

ﻝﻤﺭﻀﻰ ﺍﻝﺴﻜﺭﻱ.

ﺠﺩﻭل ﺭﻗﻡ )(1
ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﺍﻝﺩﻻﻝﺔ ﻝﺘﺭﻜﻴﺯ ﻓﻴﺘﺎﻤﻴﻥ )(E
ﻋﻨﺩ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻭﻤﺠﺎﻤﻴﻊ ﺍﻝﻤﺭﻀﻰ.

ﺍﻝﻤﺠﺎﻤﻴﻊ

ﺍﻝﻌﺩﺩ

 ±S.Dﻤﻌــــﺩل )(Vit-E

T Mean

)(mg/dL
Control

20

0.16

1.24

---

A

20

0.20

0.910

P<0.05

B

20

0.24

0.812

P<0.001

C

Aﻤﺠﻤﻭﻋﺔ ﺍﻝﻤﺭﻀﻰ ) 5ﺍﻝﻰ  20ﺴﻨﺔ ( .
 = Bﻤﺠﻤﻭﻋﺔ ﺍﻝﻤﺭﻀﻰ )ﻤﻥ  20ﺴﻨﺔ ﻓﻤﺎ ﻓﻭﻕ (.
 = Cﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ
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ﻴﺒﻴﻥ ﺠﺩﻭل ﺭﻗﻡ ) (2ﺃﻥ ﻤﻌـﺩل ﻤـﺴﺘﻭﻯ

ﺍﻝﺤﺎﺼل ﻝﻠﺨﻼﻴﺎ ﻭﻤﻥ ﺯﻴـﺎﺩﺓ ﻨـﺴﺒﺘﻪ ﻓـﻲ

ﺍﻝﻤﻐﻨﺴﻴﻭﻡ ﻴﺯﺩﺍﺩ ﺯﻴـﺎﺩﺓ ﻭﺍﻀـﺤﺔ ﻝـﺩﻯ

ﻤﺼل ﺍﻝﺩﻡ  .ﻝﻠﻤﻐﻨﻴﺴﻴﻭﻡ ﺩﻭﺭ ﻫﺎﻡ ﻓﻲ ﺇﻨﺘﺎﺝ

ﻤﺠﺎﻤﻴﻊ ﺍﻝﻤﺭﻀﻰ ﻤﻘﺎﺭﻨﺔ ﻤـﻊ ﻤﺠﻤﻭﻋـﺔ

ﺍﻝﻁﺎﻗﺔ ﺒﺎﻝﺠـﺴﻡ ﻭﺘﺠﺩﻴـﺩ ﺍﻝﺨﻼﻴـﺎ ﻭﻨﻘـل

ﺍﻝﺴﻴﻁﺭﺓ ،ﻭﺍﻥ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﻁﺭﺩﻴـﺔ ﺒـﻴﻥ

ﺍﻹﺸﺎﺭﺍﺕ ﺍﻝﻌﺼﺒﻴﺔ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻝـﻰ ﻜﻭﻨـﻪ

ﻤــﺴﺘﻭﻯ ﺇﻨــﺯﻴﻡ ﺍل  SODﻭﻋﻨــﺼﺭ

ﻤﻨﺸﻁ ﻝﺒﻌﺽ ﺇﻨﺯﻴﻤﺎﺕ ﺍﻝﺨﻼﻴﺎ .ﺭﺒﻤﺎ ﺘﻜﻭﻥ

ﺍﻝﻤﻐﻨﺴﻴﻭﻡ ﻓﻲ ﻤـﺼل ﺩﻡ ﺍﻝﻤﺭﻀـﻰ  .ﺇﻥ

ﻫﻨﺎﻙ ﺤﺎﺠﺔ ﻹﻀﺎﻓﺔ ﺍﻝﻤﻐﻨﻴـﺴﻴﻭﻡ ﻝـﺒﻌﺽ

ﻭﺠﻭﺩ ﺍﻝﻤﻐﻨﺴﻴﻭﻡ ﻓﻲ ﺍﻝﺴﻭﺍﺌل ﺩﺍﺨل ﺍﻝﺨﻠﻴـﺔ

ﻤﺭﻀﻰ ﺍﻝﺴﻜﺭﻱ ﺍﻝﻔﺎﻗﺩﻴﻥ ﻝﻠـﺴﻴﻁﺭﺓ ﻋﻠـﻰ

ﻴﻜﻭﻥ ﺒﺘﺭﻜﻴﺯ ﻋﺎﻝﻲ ﺠﺩﺍ ﻋﻨﻪ ﻓﻲ ﺍﻝـﺴﻭﺍﺌل

ﻨﺴﺒﺔ ﺍﻝﺴﻜﺭ ﺒﺎﻝﺩﻡ ﺤﻴﺙ ﺃﻥ ﻨﻘـﺼﻪ ﻴـﺅﺩﻱ

ﺨﺎﺭﺝ ﺍﻝﺨﻠﻴﺔ ﻭﻴﻤﻜﻥ ﺃﻥ ﻴﻌﺯﻯ ﺴﺒﺏ ﺍﻝﺯﻴﺎﺩﺓ

ﻝﻨﻘﺹ ﻓﻌﺎﻝﻴﺔ ﺍﻷﻨﺴﻭﻝﻴﻥ ﻭﺒﺎﻝﺘـﺎﻝﻲ ﺍﺭﺘﻔـﺎﻉ

ﻓﻲ ﺍﻝﺘﺭﺍﻜﻡ ﺨـﺎﺭﺝ ﺍﻝﺨﻠﻴـﺔ ﺇﻝـﻰ ﺍﻝﺘﻠـﻑ

ﻨﺴﺒﺔ ﺍﻝﺴﻜﺭ ﺒﺎﻝﺩﻡ.

ﺠﺩﻭل ﺭﻗﻡ )(2
ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﺍﻝﺩﻻﻝﺔ ﻝﻠﻤﻐﻨﻴﺴﻴﻭﻡ

ﺍﻝﻤﺠﺎﻤﻴﻊ

ﺍﻝﻌﺩﺩ

ــMg
ـﺩل ﺍﻝــ
 ±S.Dﻤﻌــ

Mean

T

(µ
)µg/dL
103.28

1690.70

--

20 ControC
A

20

602.6

2050.18

P<0.001

B

20

843.9

2532.62

P<0.001

 C,B,Aﻜﻤﺎ ﻓﻲ ﺠﺩﻭل ﺭﻗﻡ 1
ﻴﺒﻴﻥ ﺠﺩﻭل ﺭﻗﻡ )(3ﺍﻨﺨﻔﺎﺽ ﻓﻲ ﻤـﺴﺘﻭﻱ

ﻋﻤل ﺇﻨﺯﻴﻡ ﺍﻝﻜﻠﻭﺘﺎﺜﺎﻴﻭﻥ ﺒﻴﺭﻭﻜﺴﻴﺩﻴﺯ ﺤﻴﺙ

ﺍﻝﺴﻴﻠﻴﻨﻴﻭﻡ ﻤﻊ ﻁﻭل ﺍﻝﻔﺘﺭﺓ ﺍﻝﺯﻤﻨﻴﺔ ﻝﻠﻤﺭﺽ

ﻴﻌﺘﺒﺭ ﺇﻨﺯﻴﻡ ﺍﻝﻜﻠﻭﺘﺎﺜﺎﻴﻭﻥ ﺒﻴﺭﻭﻜﺴﻴﺩﻴﺯ ﻤـﻥ

ﻭﻴﻌﻠل ﺩﻭﺭﺍﻫﻤﺎ ﺯﻴﺎﺩﺓ ﺍﺴﺘﻬﻼﻙ ﺍﻝـﺴﻠﻴﻨﻴﻭﻡ

ﺍﻹﻨﺯﻴﻤﺎﺕ ﺍﻝﻤﻀﺎﺩﺓ ﻝﻸﻜﺴﺩﺓ ﻭﻴﺘﻭﺍﺠﺩ ﻓـﻲ

ﺍﻝﺫﻱ ﻴﻠﻌﺏ ﺩﻭﺭﺍ ﻤﻬﻤﺎ ﻭﻜﻤﺎﺩﺓ ﺃﺴﺎﺱ ﻓـﻲ

ﻤﻌﻅﻡ ﺃﻋﻀﺎﺀ ﺍﻝﺠﺴﻡ.
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ﺠﺩﻭل ﺭﻗﻡ )(3
ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﺍﻝﺩﻻﻝﺔ ﻝﻠﺴﻴﻠﻴﻨﻴﻭﻡ

ﺍﻝﻤﺠﺎﻤﻴﻊ

ﺍﻝﻌﺩﺩ

 ±S.Dﻤﻌـــﺩل ﺍﻝــــSe

Mean

T

(µ
)µg/dL
20 Control

0.93

0.14

--

C
A

20

0.94

0.82

P<0.001

B

20

0.36

0.75

P<0.001

=C,B,Aﻜﻤﺎ ﻓﻲ ﺠﺩﻭل ﺭﻗﻡ 1
ﻴﺒﻴﻥ ﻝﻨﺎ ﺍﻝﺠﺩﻭل ﺭﻗﻡ ) (4ﺇﻥ ﻤـﺴﺘﻭﻯ
ﺍﻝﺤﺩﻴﺩ ﺍﻝﺤﺭ ﻓﻲ ﺍﻝﻤﺼل ﻴﺯﺩﺍﺩ ﻓﻲ ﻤﺠﺎﻤﻴﻊ
ﺍﻝﻤﺭﻀﻰ ﻤﻘﺎﺭﻨـﺔ ﺒﻤﺠﻤﻭﻋـﺔ ﺍﻝـﺴﻴﻁﺭﺓ.
ﻭﻴﻤﻜﻥ ﺘﻔﺴﻴﺭ ﺫﻝﻙ ﺒـﺎﻥ ﺍﻝﺤﺩﻴـﺩ ﻤﺤﻔـﺯﹰﺍ
ﻝﻸﻜﺴﺩﺓ ﺍﻝﻔﻭﻗﻴﺔ ﻝﻠﺩﻫﻭﻥ ﻤﻥ ﺨﻼل ﺘﻔﺎﻋـل
)ﻓﻨﺘﻭﻥ(.
ﺇﻥ ﺃﻴﻭﻨﺎﺕ ﺍﻝﺤﺩﻴﺩ ﺘﻌﻤـل ﻋﻠـﻰ ﺍﺨﺘـﺯﺍل
) (H2O2ﻤﻥ ﺨﻼل ﺘﻔﺎﻋل ﻓﻨﺘـﻭﻥ ﻭﻫـﻲ
ﺒﺫﻝﻙ ﺘﻭﻝﺩ ﻨﻭﻋﹰﺎ ﻤﻥ ﺃﻨـﻭﺍﻉ ﺍﻝــ )(ROS
ﺍﻝﺘﻲ ﺘﻜﻭﻥ ﺍﺨﻁﺭ ﻤﻥ ) (H2O2ﻨﻔﺴﻪ ﻤﺜـل
ﺠﺫﺭ ) (O•Hﺩﺍﺨل ﺍﻝﺠﺴﻡ ) (Invivoﺤﻴﺙ
ﺇﻥ ﺘﻔﺎﻋل ﻓﻨﺘﻭﻥ ﻴﺘﺒﻊ ﺍﻝﻤﻌﺎﺩﻝﺔ ﺍﻝﺘﺎﻝﻴﺔ- :

•

M + n + H 2 O 2 → M + (n +1) + O H + OH −

ﻭﺇﻥ ) (M+nﺤﺩﻴﺩ ﺃﻭ ﻨﺤﺎﺱ[17].
ﺇﻥ ﺍﻝﺘﻔﺎﻋل ﺍﻝﺫﻱ ﻴﻘﻭﻡ ﺒﻪ ﺍﻝﺤﺩﻴﺩ ﻤﻌﺭﻭﻑ
ﻭﻴﻤﻜﻥ ﺘﻤﺜﻴﻠـﻪ ﺒﺎﻝﻤﻌﺎﺩﻝـﺔ ﻭﺍﻝﻤﻴﻜﺎﻨﻴﻜﻴـﺎﺕ
ﺍﻝﻤﻘﺘﺭﺤﺔ
Fe+3 + O•H

Fe+2 + H2O2

+ OH−
ﺇﻥ ﺍﻝﻨﺎﺘﺞ ﺍﻷﻭﻝﻲ ﻝﺘﻔﺎﻋل ﻓﻨﺘﻭﻥ ﻗـﺩ
ﻴﻜﻭﻥ ﻤﻌﻘﺩ ﺤﺩﻴﺩ ﺃﻭﻜﺴﺠﻴﻥ ) Oxo-iron
 (complexﺒﺎﺤﺘﻤــﺎل ﺘﻜــﻭﻥ ﺍﻝﻔﻴﺭﻴــل
) (Ferrylﻭﺍﻝﺫﻱ ﻴﺘﺤﻠـل ﻝﻴﻌﻁـﻲ ﺠـﺫﺭ
ﺍﻝﻬﺎﻴﺩﺭﻭﻜﺴﻴل ﻭﻓﻕ ﺍﻝﻤﻌﺎﺩﻝﺔ ﺍﻝﺘﺎﻝﻴﺔ.
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•

−

−

•

+3

+2
+3
+2
+3
O −2 + H 2 O 2  Fe

→ O H + Fe
O H+ H
O 22O 2 → [FeOH] or[FeO] → O H + Fe + O H

ﺇﻥ ﺘﻜﻭﻥ ﺠﺫﺭ ﺍﻝﻔﻴﺭﻴل ﺍﻝـﺫﻱ ﻓﻴـﻪ

ﺇﻥ ﻫﺫﺍ ﺍﻝﺘﻔﺎﻋل ﻴﺅﺩﻱ ﺇﻝﻰ ﺠﺯﺀ ﻤـﻥ

ﻴﻜﻭﻥ ﺍﻝﻌﺩ ﺍﻝﺘﺎﻜﺴﺩﻱ ﻝﻠﺤﺩﻴﺩ ) (+4ﻗﺩ ﺍﻗﺘﺭﺡ

ﺍﻝﺘﻠﻑ ﺍﻝﺤﺎﺼل ﻓﻲ ﺍﻝﺨﻼﻴﺎ ﺍﻝﺤﻴﺔ ﻭﺫﻝﻙ ﻋﻥ

ﻤﻥ ﻗﺒل ﺍﻝﻌﺎﻝﻡ ) ،[18] (Walling, Cﻜﻤﺎ

ـﺸﺩ
ــ ) .(ROSﺇﻥ ﺍﻝـ
ـﺩ ﺍﻝـ
ـﻕ ﺘﻭﻝـ
ﻁﺭﻴـ

ﺇﻥ ﺠﺫﺭ ﺍﻝﻔﻴﺭﻴل ) (Ferryl radicalﻴﻜﻭﻥ

ﺍﻝﺘﺎﻜـﺴﺩﻱ ) (Oxidative Stressﻴﻌﻤـل

ﻻ ﻓــﻲ ﺒﻌــﺽ ﺃﻨﺯﻴﻤــﺎﺕ
ﺠــﺫﺭﹰﺍ ﻓﻌــﺎ ﹰ

ﻋﻠﻰ ﺘﺤﺭﻴﺭ ﺍﻷﻴﻭﻨـﺎﺕ ﻤـﻥ ﺍﻝﺒﺭﻭﺘﻴﻨـﺎﺕ

ﺍﻝﺒﻴﺭﻭﻜﺴﻴﺩﻴﺯ.

ﺍﻝﻤﺭﺘﺒﻁﺔ ﺒﻬﺎ ﻭﺒﻬﺫﺍ ﺘﺠﻬﺯ ﻫـﺫﻩ ﺍﻷﻴﻭﻨـﺎﺕ

ﺃﻤﺎ ﺍﻝﺘﻔﺎﻋل ﺒﻴﻥ ﺠﺫﺭ ) (•O−2ﻭﺍﻝـ

ﻼ ) (O2ﻴﻤﻜﻥ
ﻝﺘﻔﺎﻋﻼﺕ ﺍﻝﺠﺫﻭﺭ ﺍﻝﺤﺭﺓ ﻤﻤﺜ ﹰ

) (H2O2ﺒﻭﺠﻭﺩ ﺃﻴﻭﻨﺎﺕ ﺍﻝﺤﺩﻴﺩﻴﻙ )(Fe+3

ﺃﻥ ﻴﺤﺭﺭ ﺍﻝﺤﺩﻴﺩ ﻤﻥ ﺍﻝﻔﺭﺘﻴﻥ )(Ferrittin

ﻗﺩ ﻁﻠﻕ ﻋﻠﻴﻪ ﺘﻔﺎﻋل ﻫﺎﺒﺭ -ﻭﻴﺒﺱ ﺍﻝﻤﺤﻔـﺯ

ﻝﺫﺍ ﺴﻭﻑ ﻴﺭﺘﻔﻊ ﻤﺴﺘﻭﻯ ﺍﻝﺤﺩﻴﺩ ﻓﻲ ﺍﻝﻤﺼل

ﺒﺎﻝﺤﺩﻴــﺩ ) Iron-Catalyzed Haber

] ، [19ﻋﻨﺩ ﺍﻝﻨﺘﺎﺌﺞ ﺍﻷﻭﻝﻴﺔ ﺘـﺴﺘﺩل ﻋﻠـﻰ

(Weiss reactions

ﻭﺠﻭﺩ ﺘﻠﻑ ﺠﺯﺉ ﺤﺎﺼل ﻓﻲ ﺍﻝﺨﻼﻴﺎ ﺍﻝﺤﻴﺔ

ﺍﻝﺫﻱ ﻴﻁﻠﻕ ﻋﻠﻴﻪ ﻓﻲ ﺒﻌﺽ ﺍﻷﺤﻴﺎﻥ ﺍﻝﺴﻭﺒﺭ

ﻭﺫﺍﻝﻙ ﻴﺅﺩﻱ ﺇﻝﻰ ﺘﺤﺭﻴـﺭ ﺍﻻﻴﻭﻨـﺎﺕ ﻤـﻥ

ﺍﻭﻜﺴﺎﻴﺩ ﺍﻝﻤﺅﺩﻱ ﺇﻝﻰ ﺘﻔﺎﻋل ﻓﻨﺘﻭﻥ

ﺍﻝﺒﺭﻭﺘﻴﻨﺎﺕ ﺍﻝﻤﺭﺘﺒﻁﺔ ﺒﻬﺎ

Fenton

driven

Oxide

(Super

)Reaction
ﺠﺩﻭل ﺭﻗﻡ )(4
ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﺍﻝﺩﻻﻝﺔ ﻝﻠـﺤﺩﻴﺩ

ﺍﻝﻤﺠﺎﻤﻴﻊ

ﺍﻝﻌﺩﺩ

 ±S.Dﻤﻌـــﺩل ﺍﻝــــ Fe

T Mean

(µ
)µg/dL
Control

20

14.25

--- 193.9

A

20

40.31

P<0.01 253.3

B

20

51.12

P<0.01 341.5

C

•
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ﺩﺭﺍﺴﺔ ﺨﻭﺍﺹ ﻝﺤﺎﻡ ﺴﺒﻴﻜﺔ )ﻜﻭﺒﻠﺕ _ﻜﺭﻭﻡ ( ﺒﺎﺴﺘﺨﺩﺍﻡ ﺘﻘﻨﻴﺔ ﺍﻝﻠﻴﺯﺭ
ﺤﻠﻴﻤﺔ ﺠﺎﺒﺭ ﻤﺤﻤﺩ )(1
ﺤﻨﺎﻥ ﻓﺎﻀل ﻋﺒﺎﺱ)(4

ﺩ .ﺍﺜﻴﺭ ﻋﺒﺩ ﺍﻝﺭﺯﺍﻕ )(2
ﺃﻁﻴﺎﻑ ﺨﺎﻝﺩ)(5

ﺠﻌﻔﺭ ﻫﺎﺸﻡ ﻤﺤﺴﻥ)(3

) (5) ،(4) ،(3) ،(1ﻭﺯﺍﺭﻩ ﺍﻝﻌﻠﻭﻡ ﻭﺍﻝﺘﻜﻨﻭﻝﻭﺠﻴﺎ  /ﺠﻤﻬﻭﺭﻴﺔ ﺍﻝﻌﺭﺍﻕ
) (2ﻭﺯﺍﺭﻩ ﺍﻝﺼﻨﺎﻋﺔ ﻭﺍﻝﻤﻌﺎﺩﻥ  /ﺠﻤﻬﻭﺭﻴﺔ ﺍﻝﻌﺭﺍﻕ
ﺍﻝﻤﻠﺨﺹ
ﺇﻥ ﺍﻝﻬﺩﻑ ﻤﻥ ﻫﺫﻩ ﺩﺭﺍﺴﺔ ﺨﻭﺍﺹ ﺍﻝﺴﺒﻴﻜﺔ
ﺍﻝﻤﻠﺤﻭﻤﺔ ﻗﺒل ﻭﺒﻌﺩ ﻤﻌﺎﻤﻠﺘﻬﺎ ﺒﺄﺸﻌﺔ ﺍﻝﻠﻴﺯﺭ
،ﻭﺒﻴﺎﻥ ﻨﻭﻋﻴﺔ ﺍﻝﻤﻭﺍﺼﻔﺎﺕ ﺍﻝﻤﻌﺘﻤـﺩﺓ ﻓـﻲ
ﺘﻘﻴﻴﻡ ﺍﻝﺴﺒﻴﻜﺔ ﺍﻝﻤﻠﺤﻭﻤﺔ ﺘﻡ ﺇﺠﺭﺍﺀ ﺍﻝﻠﺤـﺎﻡ)
ﻨﻭﻉ ﺍﻝﺘﻭﺼﻴل ﺍﻝﻤﺤﺩﻭﺩ( ،ﺒﺎﺴﺘﺨﺩﺍﻡ ﻝﻴـﺯﺭ
ﺍﻝﻨﻴﺩﻴﻤﻴﻭﻡ -ﻴﺎﻙ ﻝﺴﺒﻴﻜﺔ ) ﻜﻭﺒﻠﺕ_ ﻜﺭﻭﻡ (
ﺍﻝﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﻁـﺏ ﺍﻷﺴـﻨﺎﻥ ,ﻓﺘـﻀﻤﻥ
ﺍﻝﺒﺤﺙ ﺩﺭﺍﺴﺔ ﻤﻭﺍﺼﻔﺎﺕ ﻤﻨﻁﻘـﺔ ﺍﻝﻠﺤـﺎﻡ
ﻭﺍﻝﺘﻲ ﻤﻨﻬﺎ ﺘﻡ ﻗﻴـﺎﺱ ﻋـﺭﺽ ﺍﻝﻤﻨﻁﻘـﺔ
ﺍﻝﻤﺘﺄﺜﺭﺓ ،ﻋﻤﻕ ﺍﻝﻠﺤﺎﻡ ،ﻗﻁﺭ ﺍﻝﺘﻔﺎﻋـل ﻤـﻊ
ﺍﻝﻁﺎﻗﺔ.ﺒﺎﻹﻀﺎﻓﺔ ﻝﻔﺤﻭﺼـﺎﺕ ﺍﻝﻤﻴﻜﺎﻨﻴﻜﻴـﺔ
ﻜﺎﻝﺸﺩ ﻭﺍﻝﺼﻼﺩﺓ ﻤـﻥ ﺨـﻼل ﺍﻝﻨﺘـﺎﺌﺞ ﺃﻥ
ﺍﺴﺘﺨﺩﺍﻡ ﺘﻘﻨﻴﺔ ﺍﻝﻠﻴﺯﺭ ﻓﻲ ﺍﻝﻠﺤﺎﻡ ﻴﻜﻭﻥ ﺴﺒﺒﺎ
ﻓﻲ ﺍﻝﺤﺼﻭل ﻋﻠﻰ ﻤﻭﺍﺼﻔﺎﺕ ﺃﻓﻀل ﻤﻥ ﻤﺎ

ﺍﻨﻌﻜﺎﺴﺎ ﻝﺘﺠﺎﻨﺱ ﺍﻝﺴﺒﻴﻜﺔ  ،ﻭﺨﺎﻝﻴـﺎ ﻤـﻥ
ﺍﻝﺸﺭﻭﺥ ﺒﻌﺩ ﻤﻌﺎﻤﻠﺘﻬﺎ ﺒﺘﻘﻨﻴﺔ ﺍﻝﻠﻴﺯﺭ .
ﺍﻝﻤﻔﺎﺘﻴﺢ ﺍﻝﺩﺍﻝﺔ :
ﻝﺤﺎﻡ ﺍﻝﻠﻴـﺯﺭ  .ﺴـﺒﻴﻜﺔ ﻜﻭﺒﻠـﺕ ﻜـﺭﻭﻡ
،ﺍﻝﺘﺭﻜﻴﺏ ﺍﻝﻤﺠﻬﺭﻱ  .ﺍﻝﺼﻼﺩﺓ  .ﺍﺨﺘﺒـﺎﺭ
ﺍﻝﺸﺩ
ﺍﻝﻤﻘﺩﻤﺔ
ﻓﻲ ﺍﻝﻠﺤﺎﻡ ﺍﺨﺫ ﺍﻝﻠﻴﺯﺭ ﻤﻜﺎﻨﺔ ﻻ ﻴﺴﺘﻬﺎﻥ ﺒﻬﺎ
ﻤﻥ ﺤﻴﺙ ﺍﻻﺴﺘﺨﺩﺍﻡ ﺒﺎﻝﻤﻘﺎﺭﻨﺔ ﻤـﻊ ﺒـﺎﻗﻲ
ﺍﻝﻤﺼﺎﺩﺭ ﺍﻷﺨـﺭﻯ ﻜـﺎﻝﻘﻭﺱ ﺍﻝﻜﻬﺭﺒـﺎﺌﻲ
ﻭﺍﻝﺤﺯﻤﺔ ﺍﻻﻝﻜﺘﺭﻭﻨﻴـﺔ  ،ﻭﺫﻝـﻙ ﺒـﺴﺒﺏ
ﺍﻹﻤﻜﺎﻨﻴﺎﺕ ﺍﻝﻜﺒﻴﺭﺓ ﺍﻝﺘﻲ ﺘﺘﻤﻴﺯ ﺒﻬﺎ ﻝﻴﺯﺭﺍﺕ
ﺍﻝﻨﻴﺩﻴﻤﻴﻭﻡ ﻭﺜﺎﻨﻲ ﺃﻜﺴﻴﺩ ﺍﻝﻜﺭﺒﻭﻥ ،ﺘﺤﻘﻘﺕ
ﺃﻭل ﻋﻤﻠﻴﺔ ﻝﺤﺎﻡ ﻓﻲ ﻋـﺎﻡ 1963ﻭﺫﻝـﻙ
ﺒﻭﺍﺴﻁﺔ ﻝﻴﺯﺭ ﺍﻝﻴـﺎﻗﻭﺕ )(Ruby laser

ﻫﻭ ﻋﻠﻴﻪ ﻓﻲ ﺤﺎﻝﺔ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻝﻁﺭﻴﻘﺔ ﺍﻝﺘﻘﻠﻴﺩﻴﺔ

ﻭﻜـــﺫﻝﻙ ﺘﻤﻜـــﻥ )$ Anderson

ﻭﺫﺍﻝﻙ ﺒﺴﺒﺏ ﻓﺎﻋﻠﻴﺔ ﺍﻝﻠﻴﺯﺭ ﻓـﻲ ﺍﻝﺘـﺴﺨﻴﻥ

(Jachsonﻋﺎﻡ 1965ﻤﻥ ﺇﺠﺭﺍﺀ ﻋﻤﻠﻴﺔ

ﺍﻝﺴﺭﻴﻊ ﻹﺤﺩﺍﺙ ﺍﻝﺘﻔﺎﻋﻼﺕ ﺍﻝﻤﻁﻠﻭﺒﺔ ،ﻭﻗـﺩ

ﻝﺤﺎﻡ ﻋﻠﻰ ﺍﻝﻨﺤﺎﺱ ﻭﺍﻝﻨﻴﻜل ] .[1ﺒﻌﺩ ﺫﻝـﻙ

ﺍﻤﺘﻠﻜﺕ ﻤﻨﻁﻘﺔ ﺍﻝﻠﺤﺎﻡ ﻤﻘﺎﻭﻤﺔ ﺸـﺩ ﻋﺎﻝﻴـﻪ

ﺍﺴﺘﻤﺭﺕ ﺍﻷﺒﺤﺎﺙ ﺒﻬﺫﺍ ﺍﻝﻤﺠـﺎل ﺤﻴـﺙ

ﻤﻘﺎﺭﻨﺔ ﺒﺎﻝﻁﺭﻴﻘﺔ ﺍﻝﺘﻘﻠﻴﺩﻴﺔ ،ﻭﻜـﺫﻝﻙ ﺍﻅﻬـﺭ

ﺒﺩﺃﺕ ﻋﻤﻠﻴﺔ ﺍﻝﻠﺤﺎﻡ ﻓﻲ ﺍﻝﺘﻘﺩﻡ ﺒﺨﻁـﻭﺍﺕ

ﺍﻝﻔﺤﺹ ﺍﻝﻤﺠﻬﺭﻱ ﺘﺤﺴﻴﻥ ﻨﻌﻭﻤﺔ ﺍﻝﺴﻁﻭﺡ

ﺴﺭﻴﻌﺔ ﺠﺩﺍ ﻤﻊ ﺘﻁﻭﺭ ﺍﻝﺘﻜﻨﻭﻝﻭﺠﻴﺎ ﺍﻝﺤﺩﻴﺜﺔ
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ﺨﻼل ﺍﻝﻨﺼﻑ ﺍﻷﻭل ﻤﻥ ﺍﻝﻘﺭﻥ ﺍﻝﻌـﺸﺭﻴﻥ

ﺍﻝﺴﺒﺎﺌﻙ ﺍﻝﻐﻴﺭ ﺜﻤﻴﻨﺔ ﺤﻴﺙ ﺘﻡ ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﻓﻲ

ﻭﻤﻌﻪ ﺘﺘﺎﺒﻊ ﻅﻬﻭﺭ ﺍﻷﺴﺎﻝﻴﺏ ﺍﻝﻤﺨﺘﻠﻔﺔ ﻝﻠﺤﺎﻡ

ﺍﻝﺜﻼﺜﻴﻨﻴﺎﺕ ﻓﻲ ﻁﺏ ﺍﻷﺴﻨﺎﻥ][8ﺘـﺴﺘﻌﻤل

ﺍﻝﻤﻌﺎﺩﻥ ﻭﺴﺒﺎﺌﻜﻪ ،ﻓﻔﻲ ﻨﻬﺎﻴـﺔ ﺍﻝﺜﻤﺎﻨﻴﻨـﺎﺕ

ﺒﻜﺜﺭﺓ ﻝﺼﺏ ﺍﻷﺠﻬﺯﺓ ﺍﻝﺴﻨﻴﺔ ﻤﺜل ﻗﻭﺍﻋـﺩ

ﻗﺩﻤﺕ ﻋﻤﻠﻴﺔ ﺍﻝﻠﺤﺎﻡ ﺒﺎﺴﺘﻌﻤﺎل ﺍﻝﻠﻴﺯ ﹺﺭ ﺩﻓﻌﺔ

ﺍﻝﻁﻘﻭﻡ ،ﺘﺭﺍﻜﻴﺏ ﺍﻝﻁﻘﻡ ﺍﻝﺠﺯﺌﻲ ﻭﺃﺤﻴﺎﻨﺎ ﻓﻲ

ﻜﺒﻴﺭﺓ ﻓﻲ ﻤﺠﺎل ﻁـﺏ ﺍﻷﺴـﻨﺎﻥ ﻭﺫﻝـﻙ

ﺼﻨﻊ ﺃﻨﻭﺍﻉ ﻤﻌﻴﻨﺔ ﻤﻥ ﺃﻋﻤـﺎل ﺍﻝﺠـﺴﻭﺭ

ﺹ ﺜﻤﻨﺎ ﻭﺍﻷﺼﻐ ﹺﺭ
ﺒﺘﻁﻭﻴ ﹺﺭ ﺍﻷﺠﻬﺯ ﺓ ﺍﻷﺭﺨ ﹺ

ﺍﻝﺜﺎﺒﺘﺔ ،ﻜﻤﺎ ﻭﺘﺴﺘﺨﺩﻡ ﻜﻔﺭﺯ ﺴـﻨﻲ ﻭﻓـﻲ

ﺤﺠﻤﺎ ﻭﺫﻝﻙ ﻝﻼﻤـﺘﻼﻙ ﺸـﻌﺎﻉ ﺍﻝﻠﻴـﺯﺭ

ﺍﻝﺠﺭﺍﺤﺔ ﺍﻝﺘﻘﻭﻴﻤﻴﺔ ﺸﻜل ﺼﻔﺎﺌﺢ ﺍﻭ ﻝﻭﺍﻝـﺏ

ﺍﻝﺨﺎﺼﻴﺔ ﺍﻝﺘﻲ ﺘﺠﻌﻠﻪ ﻴﺩﺨل ﻓـﻲ ﺘـﺸﻜﻴﻠﺔ

ﺒﺴﺒﺏ ﻤﻠﻜﻴﺎﺘﻬﻡ ﺍﻝﻤﻴﻜﺎﻨﻴﻜﻴ ﺔ ﺍﻝﻘﻭﻴﺔ ،ﻤﻘﺎﻭﻤﺔ

ﻭﺍﺴﻌﺔ ﻤﻥ ﺍﻝﺘﻁﺒﻴﻘﺎﺕ ﺍﻝﻌﻠﻤﻴﺔ ﻭﺍﻝـﺼﻨﺎﻋﻴﺔ

ل ﻋﺎﻝﻴ ﺔ ﻭﻜﻠﻔ ﺔ ﻤﻨﺨﻔﻀ ﺔ ][9,10
ﺘﺂﻜ ِ

ﻭﺍﻝﻁﺒﻴﺔ] .[2,3ﻭﻤﻥ ﺍﻝﻠﻴﺯﺭﺍﺕ ﺍﻝﺘﻲ ﺘﺴﺘﺨﺩﻡ
ﻓﻲ ﺍﻝﺘﻁﺒﻴﻘﺎﺕ ﺍﻝﻤﺨﺘﻠﻔﺔ ﻭﺨﺎﺼﺔ ﻋﻠﻡ ﺍﻝﻤﻭﺍﺩ

ﺍﻝﻤﻭﺍﺩ ﻭﻁﺭﻕ ﺍﻝﻌﻤل

ﻫﻭ ﻝﻴﺯﺭﺍﺕ )ﺍﻝﺤﺎﻝﺔ ﺍﻝﺼﻠﺒﺔ( ,ﻭﺍﻥ ﻝﻜل ﻨﻭﻉ

ﺃ -ﺍﻝﺠﺎﻨﺏ ﺍﻝﻌﻤﻠﻲ

ﻤﻥ ﻫﺫﻩ ﺍﻝﻠﻴﺯﺭﺍﺕ ﻤﻭﺍﺼﻔﺎﺘﻪ ﺍﻝﺨﺎﺼﺔ ﺒـﻪ

ﺃﻭﻻ  :ﺍﺴﺘﺨﺩﻤﺕ ﺍﻝﻁﺭﻴﻘﺔ ﺍﻝﺘﻘﻠﻴﺩﻴﺔ ﺒﻁﺭﻴﻘﻪ

ﺍﻝﺘﻲ ﺘﺤﺩﺩ ﻤﺠﺎﻻﺕ ﺍﺴـﺘﺨﺩﺍﻤﻪ .ﺍﺴـﺘﺨﺩﻡ

ﻝﺤﺎﻡ ﺍﻝﺴﺒﻴﻜﺔ ﺍﻝﻤﻜﻭﻨﺔ ﻤﻥ ﻜﻭﺒﻠﺕ – ﻜـﺭﻭﻡ

ﻝﻴﺯﺭ ﺍﻝﻨﻴـﺩﻴﻤﻴﻭﻡ -ﺯﺠـﺎﺝ ﻓـﻲ ﺍﻝﻠﺤـﺎﻡ

ﻭﻀﻌﺕ ﺍﻝﻤﻭﺍﺩ ﻤﺨﻠﻭﻁﺔ ﻓﻲ ﺒﻭﺘﻘـﺔ ﻤﻌـﺩﺓ

ﻭﺍﻝﺘﺼﻠﺏ ﺍﻝﺴﻁﺤﻲ ﻝﻁﺎﻗﺔ ﻨﺒـﻀﺘﻪ ﻋﺎﻝﻴـ ﺔ

ﻝﺫﻝﻙ ﺩﺍﺨل ﺨﻠﻴﺔ ﻤﻔﺭﻏﺔ ﻝﺘﻜﻭﻥ ﻤﻌﺯﻭﻝﺔ ﻋﻥ

ﻭﻴﻌﻭﺩ ﻫﺫﺍ ﺇﻝﻰ ﺴﻬﻭﻝﺔ ﺘﺭﻜﻴﺯ ﺃﺸﻌﺔ ﺍﻝﻠﻴﺯﺭ

ﺍﻝﻬﻭﺍﺀ ,ﺴﻤﻙ ﺍﻝﺴﺒﻴﻜﺔ

) (3mmﻭﻗﺩ ﺘﻡ

ﻜﺤﺯﻤﺔ ﻀﻭﺌﻴﺔ ﻓﻲ ﻨﻘﻁﺔ ﺃﻭ ﺘﺸﺘﻴﺘﻬﺎ ﺇﻝـﻰ

ﺍﻝﻠﺤﺎﻡ ﻋﻠﻰ ﺴﻁﺢ ﺍﻝﺴﺒﻴﻜﺔ ،ﻭﺴﻭﻑ ﻨﺭﻤـﺯ

ﻤﺴﺎﺤﺎﺕ ﻜﺒﻴﺭﺓ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻝﻌﺩﺴﺎﺕ ﺍﻝﺒﺼﺭﻴﺔ

ﻝﻬﺎ ﺒﺎﻝﺠﺩﺍﻭل ﺒﺭﻤﺯ .A

ﻭﻻ ﺘﺘﺄﺜﺭ ﺃﺸﻌﺔ ﺍﻝﻠﻴﺯﺭ ﺒﺎﻝﻤﺠﺎل ﺍﻝﻤﻐﻨﺎﻁﻴﺴﻲ

ﺜﺎﻨﻴﺎ :ﺃﺠﺭﻴﺕ ﻋﻤﻠﻴﺔ ﻝﺤﺎﻡ ﺴﺒﻴﻜﺔ )ﻜﻭﺒﻠﺕ _

ﻝﻠﻌﻴﻨﺔ ﺍﻝﻤﺭﺍﺩ ﻝﺤﺎﻤﻬﺎ ﻭﻜﻤـﺎ ﻴﻤﻜـﻥ ﻝﺤـﺎﻡ

ﻜﺭﻭﻡ ( ﺒﺎﻝﻔﺭﺍﻍ ﺘﺤﺕ ﻀﻐﻁ ﺠﻭﻱ

10-2

ﺍﻝﻤﻭﺍﺩ ﺍﻝﺘـﻲ ﻴـﺼﻌﺏ ﻝﺤﺎﻤﻬـﺎ ﺒـﺎﻝﻁﺭﻕ

) ( mbarﺒﻁﺎﻗﺎﺕ ﻝﻴـﺯﺭ ﻤﺨﺘﻠﻔـﺔ ﻭﺘـﻡ

ﺍﻻﻋﺘﻴﺎﺩﻴﺔ ﻤﺜل ﺍﻝﺘﻴﺘﺎﻨﻴﻭﻡ ﻭﺍﻝﻜﻭﺍﺭﺘﺯ][4,5

ﺩﺭﺍﺴﺔ ﺘﻐﻴﺭ ﺍﻝﻌﻤﻕ ﻤﻊ ﺍﻝﻁﺎﻗﺔ ﻭﺍﻥ ﻤﻨﻅﻭﻤﺔ

ﻙ
ﻥ ﻭﺍﻝـﺴﺒﺎﺌ 
ﻫﻨﺎﻝﻙ ﻋﺩﺓ ﻁﺭﻕ ﻝﻠﺤﺎﻡ ﺍﻝﻤﻌﺎﺩ ﹺ

ﺍﻝﻠﺤﺎﻡ ﺘﺘﺄﻝﻑ ﻤﻥ ﺤﺎﻭﻴﺔ ﻤﻥ ﺍﻝﺒﺭﺍﺹ ﻝﻭﻀﻊ

ﺘﹶﺴﺘﻌﻤل ﺤﺎﻝﻴﹰﺎ ﻓﻲ ﻁﺏ ﺍﻷﺴﻨﺎﻥ ﻭﻤﻥ ﻫـﺫﻩ

ﺍﻝﻌﻴﻨﺔ ﺍﻝﻤﺭﺍﺩ ﻝﺤﺎﻤﻬﺎ ﺒﺩﺍﺨﻠﻬﺎ ﻭﻏﻁﺎﺀ ﻋﻠﻭﻱ

ﺍﻝﺴﺒﺎﺌﻙ) ﻨﻴﻜـل – ﻜـﺭﻭﻡ -ﺘﻴﺘـﺎﻨﻴﻭﻡ( ،

ﻤﻥ ﺍﻝﺯﺠﺎﺝ ﻝﻐﺭﺽ ﻨﻔﻭﺫ ﺃﺸﻌﺔ ﺍﻝﻠﻴﺯﺭ ﺇﻝﻰ

)ﻜﻭﺒﻠﺕ  -ﻜﺭﻭﻡ( ])،[6ﻓﻀﺔ – ﺒﻼﺩﻴـﻭﻡ(

ﺍﻝﻌﻴﻨﺔ ﻭﺘﺤﻭﻱ ﻜﺫﻝﻙ ﻋﻠﻰ ﻤﻀﺨﺔ ﺘﻔﺭﻴﻎ .

ﺕ ﻤـﻥ
ﻥ ﻜﺭﻭﻡ ﻜﻭﺒﺎﻝ 
] ،[7ﺘﻌﺩ ﺴﺒﺎﺌﻙ ﻤﻌﺩ ﹺ

ﻭﺍﺴﺘﺨﺩﻡ ﻝﻴﺯﺭ ﻨﺒﻀﻲ ﻤـﻥ ﻨـﻭﻉ Nd-
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YAGﺒﺯﻤﻥ ﻨﺒﻀﺔ ﺜﺎﺒﺕ ﻗﺩﺭ)(8 msec

ﺘﻤﺕ ﻋﻤﻠﻴﺔ ﺍﺨﺘﺒﺎﺭ ﺍﻝﺸﺩ ﻝﻠﻌﻴﻨﺔ ﺍﻝﺘـﻲ

ﻭﻁﻭل ﻤﻭﺠﻲ  ،(1.06) µmﻓﺎﻥ ﻁﺎﻗـﺔ

ﺃﺒﻌﺎﺩﻫــــــــﺎ)0.5mmx3mmx

ﺃﺸﻌﺔ ﺍﻝﻠﻴﺯﺭ ﺍﻝﻤﻨﺒﻌﺜﺔ ﻤﻥ ﻫـﺫﻩ ﺍﻝﻤﻨﻅﻭﻤـﺔ

(20mmﺍﻝﻤﻠﺤﻭﻤﺔ ﻭﺍﻷﺴـﺎﺱ ﺒﻭﺍﺴـﻁﺔ

ﺒﺎﻹﻤﻜﺎﻥ ﺘﻌﻴﻴﺭﻫﺎ ﺒﻭﺍﺴﻁﺔ ﺘﻐﻴـﺭ ﺍﻝﻁﺎﻗـﺔ

ﺠﻬﺎﺯ ﺍﺨﺘﺒﺎﺭ ﺍﻝﺸﺩ ﻭﻴﻤﻜﻥ ﺘﻌﺭﻴـﻑ ﻫـﺫﺍ

ﺍﻝﺩﺍﺨﻠﺔ  ،ﻭﺒﺎﻝﺠﺩﺍﻭل ﻨﺭﻤﺯ ﻝﻬﺎ . B

ﺍﻝﻘﻴﺎﺱ ﺒﺄﻨﻪ ﻗﻭﺓ ﺍﻝﺸﺩ ﺍﻝﻤﺴﻠﻁﺔ ﻝﺴﺤﺏ ﺍﻝﻌﻴﻨﺔ

ﺏ -ﺘﺤﻀﻴﺭ ﻋﻴﻨﺎﺕ ﺍﻝﺴﺒﻴﻜﺔ ﻝﻠﻔﺤﻭﺼﺎﺕ

ﻁﻭﻝﻴﺎ ﻭﺇﺤﺩﺍﺙ ﺍﻝﻘﻁـﻊ  ،ﻭﺘﺠـﺭﻱ ﻫـﺫﻩ

ﺒﻌﺩ ﺘﺤﻀﻴﺭ ﻋﻴﻨﺎﺕ ﻗﻴﺎﺴـﻴﻪ ﻭﺫﺍﻝـﻙ

ﺍﻝﻁﺭﻴﻘﺔ ﺒﺘﺜﺒﻴﺕ ﺍﻝﻌﻴﻨﺔ ﺒﻤﻘﻁـﻊ ﻋﺭﻀـﻲ

ﻹﺠﺭﺍﺀ ﺍﺨﺘﺒﺎﺭﺍﺕ ﻋﻠﻴﻬﺎ ﺒﻌﺩ ﻋﻤﻠﻴﻪ ﺍﻝﻠﺤﺎﻡ ،

ﻤﻨﺘﻅﻡ ﻤﻥ ﻁﺭﻓﻴﻬﺎ ﻭﻴﺘﻡ ﺘﺴﻠﻴﻁ ﻗﻭﺓ ﻝﻠﺴﺤﺏ

ﺤﻴﺙ ﺘﺅﺨﺫ ﺍﻝﻌﻴﻨﺔ ﺍﻝﻤﻠﺤﻭﻤﺔ،ﻭﻴﻘﻁﻊ ﺠـﺯﺀ

ﺒﺎﻝﺘﺩﺭﻴﺞ ﻭﺒﺎﻻﺘﺠﺎﻩ ﺍﻝﻁﻭﻝﻲ ﻝﺤﻴﻥ ﺤـﺩﻭﺙ

ﺼﻐﻴﺭ ﻤﻨﻬﺎ ﻴﺸﻤل ﻤﻨﻁﻘﺔ ﺍﻝﻠﺤﺎﻡ ﻭﺠﺯﺌـﻲ

ﺍﻝﻘﻁﻊ  ،ﻋﻨﺩﻫﺎ ﻴﺘﻡ ﺤﺴﺎﺏ ﻤﻘﺎﻭﻤـﺔ ﺍﻝـﺸﺩ

ﻤﻨﻁﻘﺔ ﺍﻷﺴﺎﺱ ﻭﺘﻡ ﻭﻀﻌﻬﺎ ﻓﻲ ﻗﺎﻝﺏ ﻤﻥ

ﻭﻴﺅﺨﺫ ﺒﻨﻅﺭ ﺍﻻﻋﺘﺒـﺎﺭ ﻤـﺴﺎﺤﺔ ﺍﻝﻤﻘﻁـﻊ

ﺭﺍﺘﻨﺞ ﺍﻻﻴﺒﻭﻜﺴﻲ )  ،(Epoxy resinﺜﻡ

ﺍﻝﻌﺭﻀﻲ ﻝﻠﻌﻴﻨﺔ.

ﺠﺭﻯ ﻋﻠﻴﻬﺎ ﻋﻤﻠﻴﺔ ﺍﻝﺘﻨﻌﻴﻡ ﻤﻊ ﺍﻝﺘﺒﻠﻴل ﺒﺎﻝﻤﺎﺀ

ﻴﻭﻀﺢ ﺍﻝﺠﺩﻭل) (1ﻨﺘﺎﺌﺞ ﻗﻴﻡ ﺇﺠﻬﺎﺩ ﺍﻝﺸﺩ

ﻝﻤﻨﻊ ﺍﺭﺘﻔﺎﻉ ﺩﺭﺠﺔ ﺤﺭﺍﺭﺓ ﺍﻝﻌﻴﻨﺎﺕ  ،ﻭﺒﻌﺩ

ﻝﻠﻌﻴﻨﺎﺕ ،ﻴﻌﺩ ﺍﺨﺘﺒﺎﺭ ﺍﻝﺸﺩ ﻤﻥ ﺍﻻﺨﺘﺒـﺎﺭﺍﺕ

ﺫﺍﻝﻙ ﻏﺴﻠﺕ ﺍﻝﻌﻴﻨﺔ ﺒﺎﻝﻤـﺎﺀ ﺍﻝﻤﻘﻁـﺭ ﺜـﻡ

ﺍﻹﺘﻼﻓﻴﺔ ) (Destructive testingﺍﻝﺘﻲ

ﺍﻝﻜﺤﻭل ﺍﻝﻤﺜﻠﻲ ﻭﺃﺨﻴـﺭﺍ ﺠﻔﻔـﺕ ﻝﺘـﺼﺒﺢ

ﺘﺘﻌﺭﺽ ﻝﻬﺎ ﺍﻝﻌﻴﻨﺎﺕ  ،ﻓﻴﺘﺒﻴﻥ ﺃﻥ ﻗﻴﻤﺔ ﺍﻝﺸﺩ

ﺠﺎﻫﺯﺓ ﻝﻠﻔﺤﺹ .

ﻝﺴﺒﻴﻜﺔ  Bﺃﻋﻠﻰ ﻤﻥ ﺍﻝﺴﺒﻴﻜﺔ  ،Aﺤﻴـﺙ
ﺇﻥ ﺍﻝﻠﺤﺎﻡ ﺒﻁﺭﻴﻘﺔ ﺍﻝﻠﻴﺯﺭ ﺒـﺴﺏ ﺍﻝﺘﺒﺭﻴـﺩ

ﺝ -ﻗﻴﺎﺱ ﻋﻤﻕ ﻭﻗﻁﺭ ﺍﻝﻠﺤﺎﻡ

ﺍﻝﺴﺭﻴﻊ ﻭﻜﺫﺍﻝﻙ ﻋﻨﺩ ﺇﺠﺭﺍﺀ ﺍﻝﺸﺩ ﻋﻠﻰ ﺍﻝﻌﻴﻨﺔ

ﺒﻌﺩ ﺇﺠﺭﺍﺀ ﻋﻤﻠﻴﺔ ﺍﻝﻠﺤﺎﻡ ﺤﻴﺙ ﻴـﺘﻡ

ﺍﻝﻤﻠﺤﻭﻤﺔ ﻜﺎﻥ ﺍﻝﻜﺴﺭ ﻓﻲ ﻤﻨﻁﻘﺔ ﺍﻷﺴـﺎﺱ

ﻗﻴﺎﺱ ﻋﻤﻕ ﺍﻝﻠﺤﺎﻡ ،ﻭﻜﺫﺍﻝﻙ ﻴﺘﻡ ﻗﻴﺎﺱ ﻗﻁﺭ

ﻭﻫﺫﺍ ﻴﻌﻁﻲ ﺩﻻﻝﻪ ﻋﻠﻰ ﺃﻥ ﻗـﻭﺓ ﺘﻤﺎﺴـﻙ

ﺍﻝﺘﻔﺎﻋل ﺒﺎﺴﺘﻌﻤﺎل ﺍﻝﻤﺎﻴﻜﺭﻭﻤﻴﺘﺭ ﺍﻝﻤﺭﺒـﻭﻁ

ﺠﺯﺌﻴﺎﺕ ﻤﻨﻁﻘﺔ ﺍﻝﻠﺤﺎﻡ ﺃﻗﻭﻯ ﻤﻥ ﺠﺯﺌﻴـﺎﺕ

ﻤﻊ ﺍﻝﻤﺠﻬﺭ ﺍﻝﻀﻭﺌﻲ.

ﻤﻨﻁﻘﺔ ﺍﻷﺴﺎﺱ ،ﺒﺎﺨﺘﻴﺎﺭ ﺯﻤـﻥ ﺍﻝﻨﺒـﻀﺔ
ﺍﻷﻤﺜل , (8)msecﻝﻐـﺭﺽ ﺍﻝﺤـﺼﻭل

ﺍﻝﻨﺘﺎﺌﺞ ﻭﺍﻝﻤﻨﺎﻗﺸﺔ

ﻋﻠﻰ ﻋﻤﻠﻴﺔ ﺼﻬﺭ ﺩﻭﻥ ﺤـﺩﻭﺙ ﺘﺒﺨـﺭ
ﻭﻝﺤﺎﻡ ﺒﻜﻔﺎﺀﺓ ﻋﺎﻝﻴﺔ  ،ﻝﺫﺍﻝﻙ ﺍﻤﺘﻠﻜﺕ ﻤﻨﻁﻘﺔ

ﺃ -ﻨﺘﺎﺌﺞ ﺍﺨﺘﺒﺎﺭ ﺍﻝﺸﺩ:

ﺍﻝﻠﺤﺎﻡ ﻤﻘﺎﻭﻤﺔ ﺸﺩ ﻋﺎﻝﻴـﻪ .ﺃﻤـﺎ ﺍﻝﻠﺤـﺎﻡ
ﺒﻁﺭﻴﻘﺔ ﺍﻝﺘﻘﻠﻴﺩﻴﺔ ،ﻓﺈﻨﻬﺎ ﺘﺄﺨﺫ ﻓﺘﺭﻩ ﻁﻭﻴﻠـﺔ
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ﻝﻜﻲ ﺘﺘﺠﻤﺩ ﻓﻴﻜﻭﻥ ﺍﻝﺘﺒﺭﻴﺩ ﻏﻴﺭ ﺘﻠﻘﺎﺌﻲ ﻴﺅﺩﻱ

ﺍﺨﺘﺒﺎﺭ ﺍﻝﺸﺩ ﻋﻠﻰ ﺍﻝﻌﻴﻨﺎﺕ ﻜﺎﻥ ﺍﻝﻜﺴﺭ ﻓـﻲ

ﺇﻝﻰ ﺘﺸﻘﻕ ﺴـﻁﺢ ﻨﻘﻁـﺔ ﺍﻝﻠﺤـﺎﻡ ﻭﺇﻝـﻰ

ﻤﻨﻁﻘﺔ ﺍﻝﻠﺤﺎﻡ ،ﻤﻤﺎ ﻴﺩل ﻋﻠﻰ ﻗﻭﺓ ﺘﻤﺎﺴـﻙ

ﻀﻌﻔﻬﺎ .ﻤﻥ ﺜﻡ ﺤﺩﻭﺙ ﺘﺭﻜﻴـﺏ ﻤـﺴﺎﻤﻲ

ﺠﺯﻴﺌﺎﺕ ﻤﻨﻁﻘﺔ ﺍﻷﺴﺎﺱ ﺃﻗﻭﻯ ﻤﻥ ﺘﻤﺎﺴـﻙ

ﻭﺍﻝﺫﻱ ﻴﻀﻌﻑ ﻤﻥ ﺍﻝﻠﺤـﺎﻡ ﻓﺒﻌـﺩ ﺇﺠـﺭﺍﺀ

ﺠﺯﻴﺌــــﺎﺕ ﻤﻨﻁﻘــــﺔ ﺍﻝﻠﺤــــﺎﻡ,

ﺠﺩﻭل ) :(1ﻨﺘﺎﺌﺞ ﻤﻘﺎﻭﻤﺔ ﺍﻝﺸﺩ
ﺍﻝﺴﺒﺎﺌﻙ

)(N/mm2

ﺍﻝﺴﺒﻴﻜﺔ A

132.4

ﺍﻝﺴﺒﻴﻜﺔ B

151.08

ﺏ -ﻨﺘﺎﺌﺞ ﺍﻝﺼﻼﺩﺓ
ﻝﻘﺩ ﺠﺭﻯ ﻓﺤﺹ ﺍﻝﺼﻼﺩﺓ ﺍﻝـﺴﻁﺤﻴﺔ
ﺒﺎﺴﺘﺨﺩﺍﻡ ﻤﺎﺴﺔ ﻓﻴﻜﺭﺯ ﻝﺠﻬﺎﺯ) Vickers
 (Hardnessﻭﺘﺒﺩﺃ ﻋﻤﻠﻴﺔ ﺍﻝﻘﻴـﺎﺱ ﻤـﻥ
ﻤﺭﻜﺯ ﻤﻨﻁﻘﻪ ﺍﻝﻠﺤﺎﻡ ,ﺘﺘﻀﻤﻨﻬﺎ ﺍﻝﻤﻨﻁﻘـﺔ
ﺍﻝﻤﺘﺄﺜﺭﺓ ﺤﺭﺍﺭﻴـﺎ  .ﻓﻘـﻁ ﻜـﺎﻥ ﺍﻝـﻭﺯﻥ
ﺍﻝﻤﺴﺘﺨﺩﻡ ﻝﻠﻌﻴﻨﺔ )  ( 60gmﻭﺯﻤـﻥ
ﺍﻝﺘﺴﻠﻴﻁ )  . ( 10sﻭﺍﺠﺭﻱ ﺍﻻﺨﺘﺒـﺎﺭ
ﻝﻸﺭﻜﺎﻥ ﺍﻷﺭﺒﻌﺔ ﻝﻠﻌﻴﻨﺔ ﻋﻨﺩ ﻤﺴﺎﻓﺔ )  m
 ( 50ﻤﻥ ﻜل ﺤﺎﻓﺔ ﻭﺘﻡ ﺤﺴﺎﺏ ﻤﻌـﺩل
ﺍﻝﻘﻴﻤﺔ ﻭﻋﺩﺩ ﻓﻴﻜﺭﺯ ﻝﻠـﺼﻼﺩﺓ ﺒﺎﺴـﺘﺨﺩﺍﻡ
ﺍﻝﻌﻼﻗﺔ ﺍﻝﺘﺎﻝﻴﺔ :
)--- (1

ﻤﻘﺎﻭﻤﺔ ﺍﻝﺸﺩ

HVN= (2F Sin φ)/ D2

 :Fﺍﻝﺤﻤل ﺍﻝﻤﺴﻠﻁ )(Kg/mm2
ـﻭﺠﻬﻴﻥ
ـﻴﻥ ﺍﻝـ
ـﻴﺔ ﺒـ
ـﺔ ﺍﻝﺭﺍﺴـ
 : Φﺍﻝﺯﺍﻭﻴـ
ﺍﻝﻤﺘﻘﺎﺒﻠﻴﻥ ﻝﻠﻘﺎﻋﺩﺓ ﺍﻝﺭﺒﺎﻋﻴﺔ ﻝﻠﻬﺭﻡ ﻭﺘﺴﺎﻭﻱ
)(136/2
 :Dﺍﻝﻤﻌﺩل ﺍﻝﺤﺴﺎﺒﻲ ﻝﻘﻁـﺭﻱ ﺍﻝﻤـﻀﻠﻊ
ﺍﻝﺭﺒﺎﻋﻲ

)[5], ( mm

ﻴﻭﻀﺢ ﺍﻝﺠﺩﻭل ) (2ﻗـﻴﻡ ﺍﻝـﺼﻼﺩﺓ ﻋﻨـﺩ
ﻤﺭﻜﺯ ﻤﻨﻁﻘـﺔ ﺍﻝﻠﺤـﺎﻡ ﻭﻋـﺭﺽ ﺍﻝﻠﺤـﺎﻡ
ﻭﻋﺭﺽ ﺍﻝﻤﻨﻁﻘﺔ ﺍﻝﻤﺘﺄﺜﺭﺓ ﺤﺭﺍﺭﻴﺎ ﻅﻬﺭﺕ
ﺍﻝﻨﺘﺎﺌﺞ ﺍﻝﺴﺒﻴﻜﺔ  Bﺃﻋﻠـﻰ ﻤـﻥ ﺼـﻼﺩﺓ
A،ﻴﻌﺯﻯ ﺍﻝﺴﺒﺏ ﻓﻲ ﺫﻝﻙ ﺇﻝﻰ ﻤﻌﺩل ﺍﻝﺘﺒﺭﻴﺩ
ﻭﺴﺭﻋﺔ ﺍﻝﻠﺤﺎﻡ  ،ﻭﺃﻴﻀﺎ ﺇﻥ ﺘﺒﺭﻴﺩ ﺍﻝـﺴﺭﻴﻊ
ﺍﻝﺫﻱ ﺃﺩﻯ ﺇﻝﻰ ﺘﻜﻭﻴﻥ ﺤﺒﻴﺒﺎﺕ ﻁﻭﻝﻴـﺔ ﻭﺍﻥ
ﺍﻨﺯﻻﻕ ﺍﻝﺤﺒﻴﺒﺎﺕ ﻤﻘﻴﺩﺍ ﻭﻫـﺫﺍ ﻴﺯﻴـﺩ ﻤـﻥ

ـﺭﺯ
ـﺩﺩ ﻓﻴﻜـ
ـﺙ ﺘﻤﺜـل  : HVN :ﻋـ
ﺤﻴـ

ﺍﻝﺼﻼﺩﺓ.ﻭﺍﻝﻰ ﺍﻝﺘﻭﺯﻴﻊ ﺍﻝﻤﺘﺠـﺎﻨﺱ ﻝﻁﺎﻗـﺔ

ﻝﻠﺼﻼﺩﺓ

ﺸﻌﺎﻉ ﺍﻝﻠﻴﺯﺭ ﻋﻤﺎ ﻫﻭ ﺒﺎﻝﻁﺭﻴﻘﺔ ﺍﻝﺘﻘﻠﻴﺩﻴﺔ.
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ﺠﺩﻭل ) :(2ﻨﺘﺎﺌﺞ ﺍﻝﺼﻼﺩﺓ ﻭﺨﺼﺎﺌﺹ ﺍﻝﻠﺤﺎﻡ ﻝﺴﺒﻴﻜﺔ ) . ( Aﻭ )( B

ﺍﻝﺴﺒﻴﻜﺔ
ﺴﺒﻴﻜﺔ ﻤﻌﺎﻤﻠﺔ ﺒﺎﻝﻁﺭﻴﻘﺔ
ﺍﻻﻋﺘﻴﺎﺩﻴﺔ)( A
ﺴﺒﻴﻜﺔ ﻤﻌﺎﻤﻠﺔ ﺒﻠﻠﻴﺯﺭ)(B

ﻋﺭﺽ ﺍﻝﻠﺤﺎﻡ
)(mm

ﻋﺭﺽ )HAZ (mm

ﺼﻼﺩﺓ ﻤﺭﻜﺯ ﻤﻨﻁﻘﺔ
ﺍﻝﻠﺤﺎﻡ H.V

201.91

0.86

0.28

182.4

0.63

0.34

ﺝ -ﻨﺘﺎﺌﺞ ﻋﻤﻕ ﺍﻝﻠﺤﺎﻡ ﻭﻗﻁﺭ ﺍﻝﺘﻔﺎﻋل :
ﻨﻼﺤﻅ ﻤﻥ ﺍﻝﺠﺩﺍﻭل ) (4 ),( 3ﻨﺘـﺎﺌﺞ

ﻓﻲ ﻫﻴﺌﺔ ﺒﻘﻌﺔ ﻝﺤﺎﻡ ﻤﺘﺼﻠﺒﺔ ﻭﺫﺍﻝﻙ ﺒـﺴﺒﺏ
ﺍﻝﺨﺼﺎﺌﺹ ﺍﻝﺤﺭﺍﺭﻴﺔ ﻝﻠﻤﺎﺩﺓ ﻭﻤﻥ ﺍﻝﺠﺩﺍﻭل

ﻋﻤﻕ ﺍﻝﻠﺤﺎﻡ ﻝﻌﺩﺓ ﻗﻴﻡ ﻁﺎﻗﻴﺔ ﻝﻠﺴﺒﻴﻜﺔ A,B

ﻨﻼﺤﻅ ﺃﻥ ﺯﻴﺎﺩﺓ ﺍﻝﻁﺎﻗﺔ ﺘﺅﺩﻱ ﺇﻝﻰ ﺯﻴـﺎﺩﺓ

 ،ﻓﺎﻥ ﺯﻴﺎﺩﺓ ﺍﻝﻁﺎﻗﺔ ﺘﺅﺩﻱ ﺇﻝﻰ ﺯﻴﺎﺩﺓ ﻋﻤـﻕ

ﻗﻁﺭ ﺍﻝﺘﻔﺎﻋل ﻭﺍﻝﺴﺒﺏ ﻓﻲ ﺫﺍﻝﻙ ﻫﻭ ﺯﻴـﺎﺩﺓ

ﺍﻝﻠﺤﺎﻡ ﻤﻥ ﺨﻼل ﺍﻝﻨﺘﺎﺌﺞ ﻋﻤﻕ ﺍﻝﻠﺤﺎﻡ ﻴﻌﺘﻤﺩ

ﺍﻨﻔﺭﺍﺠﻴﺔ ﺍﻝﺤﺯﻤﺔ ﺤﻴﺙ ﺇﻥ ﺘﻭﺯﻴﻊ ﺍﻝﻤﺠـﺎل

ﻋﻠﻰ ﻋﺩﺓ ﻋﻭﺍﻤـل ﺃﻫﻤﻬـﺎ  ،ﺍﻻﻨﺘـﺸﺎﺭﻴﺔ

ﺍﻝﻜﻬﺭﻭﻤﻐﻨﺎﻁﻴﺴﻲ ﻋﻨﺩ ﺍﻝﻁﺎﻗـﺎﺕ ﺍﻝﻘﻠﻴﻠـﺔ

ﺍﻝﺤﺭﺍﺭﻴﺔ ﻭﺍﻨﻌﻜﺎﺴﻴﺔ ﺍﻝﺴﻁﺢ]. [11ﺃﻤﺎ ﻗﻁﺭ

ﻴﻜﻭﻥ ﺒﺎﻝﻨﻤﻁ ﺍﻝﻤﺴﺘﻌﺭﺽ ﺍﻝﻜﺎﻭﺴﻲ ﺤﻴـﺙ

ﺍﻝﺘﻔﺎﻋل ﺘﻭﻀﺤﻬﺎ ﺍﻝﺠﺩﻭل ) ( 5ﻭ ),(6ﻓﻌﻨﺩ

ﻴﻤﺘﺎﺯ ﺒﺄﻗل ﺍﻨﻔﺭﺍﺠﻴﺔ[3].

ﺴﻘﻭﻁ ﺤﺯﻤﺔ ﺍﻝﻠﻴﺯﺭ ﻋﻠﻰ ﺴﻁﺢ ﺍﻝﻤﻌﺩﻥ ﻤﺎ
ﺘﺤﺩﺙ ﻋﻤﻠﻴﺔ ﺍﻻﻨﺼﻬﺎﺭ ﻭﻤﻥ ﺜﻡ ﺍﻝﺘـﺼﻠﺏ
ﺠﺩﻭل ):(3ﻨﺘﺎﺌﺞ ﻋﻤﻕ ﺍﻝﻠﺤﺎﻡ ﻝﻠﺴﺒﻴﻜﺔ A
ﺍﻝﻌﻤﻕ )(mm

ﺍﻝﻁﺎﻗﺔ)(Joul

0.31

9.31

0.346

10.21

0.41

11.75

0.47

13.25

0.55

15.02
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ﺠﺩﻭل ) :(4ﻨﺘﺎﺌﺞ ﻋﻤﻕ ﺍﻝﻠﺤﺎﻡ ﻝﻠﺴﺒﻴﻜﺔB
ﺍﻝﻌﻤﻕ

ﺍﻝﻁﺎﻗﺔ )(Joul

)(mm
0.51

10.54

0.54

11.47

0.69

15.74

0.75

17.32

0.79

18.42

ﺩ-ﺍﻝﺘﺭﻜﻴﺏ ﺍﻝﻤﺠﻬﺭﻱ :

).(Bﺃﻥ ﺍﻝﻤﻨﻁﻘﺔ ﺍﻝﻤﺘﺄﺜﺭﺓ ﺒـﺎﻝﻠﻴﺯﺭ ﺘﻌﺘﻤـﺩ

ﺘﻡ ﺍﺴـﺘﺨﺩﺍﻡ ﺍﻝﻤﺠﻬـﺭ ﻤـﻥ ﻨـﻭﻉ)

ﺒﺼﻭﺭﺓ ﺭﺌﻴﺴﻴﻪ ﻋﻠﻰ ﺍﻝﺘﺒﺅﺭ ﺤﺯﻤﺔ ﺍﻝﻠﻴـﺯﺭ

 (OLYMPUSﻝﺘﺼﻭﻴﺭ ﺴﻁﺢ ﺍﻝﻌﻴﻨـﺎﺕ

ﻭﺍﻝﻁﺎﻗﺔ ﺍﻝﻜﻠﻴـﺔ ﺍﻝﻤﻤﺘـﺼﺔ ﻭﺍﻝﺘﻭﺼـﻴﻠﻴﺔ

ﺍﻝﻤﺨﺘﻠﻔﺔ ﺒﻘﻭﺓ ﺘﻜﺒﻴـﺭ),( X100ﻝﻐـﺭﺽ

ﺍﻝﺤﺭﺍﺭﻴﺔ ﻝﻠﻤﻌﺩﻥ].[3ﻻﻥ ﺍﻨﺘﻘـﺎل ﺍﻝﻁﺎﻗـﺔ

ﺩﺭﺍﺴﺔ ﺍﻝﺘﺭﻜﻴﺏ ﺍﻝﻤﺠﻬﺭﻱ ﻝﻠﺴﻁﺢ.

ﻴﻌﺘﻤﺩ ﺒﺼﻭﺭﺓ ﻜﺒﻴﺭﺓ ﻋﻠـﻰ ﺨﻠـﻭ ﺴـﻁﺢ

ﺘﻭﻀﺢ ﺍﻷﺸﻜﺎل ) (2)،(1ﺍﻝﺼﻭﺭ ﺍﻝﻨﺎﺘﺠـﺔ

ﺍﻝﻤﻌﺩﻥ ﻤﻥ ﻁﺒﻘﺎﺕ ﺍﻻﻭﻜﺴﻴﺩ ﻭﺍﻝﻤﻭﺍﺩ ﻏﻴـﺭ

ﻤﻥ ﻫﺫﺍ ﺍﻝﻔﺤﺹ ﻓﺎﻅﻬﺭ ﺍﻝﻔﺤﺹ ﺍﻝﻤﺠﻬﺭﻱ

ﺍﻝﻌﻀﻭﻴﺔ ]. [11

ﻝﻠﺴﺒﻴﻜﺔ ) (Aﺒﺎﻥ ﺴﺒﻴﻜﺔ ﺍﻝﻠﺤﺎﻡ ﻻ ﺘـﺭﺘﺒﻁ
ﺒﺸﺩﺓ ﻤﻊ ﺍﻷﺠﺯﺍﺀ ﺍﻝﻤﻠﺤﻭﻤﺔ .ﻋﻜﺱ ﺍﻝﺴﺒﻴﻜﺔ
ﺍﻝﻤﺼﺎﺩﺭ
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 ﻭﻤـﺎALP,GPT,GST ﺩﺍﺀ ﺍﻝﺘﺩﺨﻴﻥ ﻭﺘﺄﺜﻴﺭﻩ ﻋﻠﻰ ﻓﻌﺎﻝﻴﺔ ﺇﻨﺯﻴﻤـﺎﺕ
ﻴﺭﺍﻓﻘﻪ ﻓﻲ ﺇﺤﺩﺍﺙ ﺃﻤﺭﺍﺽ ﺍﻝﻜﺒﺩ ﺍﻝﻤﺨﺘﻠﻔﺔ

ﺤﻠﻴﻤﺔ ﺠﺎﺒﺭ ﻤﺤﻤﺩ

ﺤﻨﺎﻥ ﻓﺎﻀل ﻋﺒﺎﺱ

ﺤﻘﻲ ﺇﺴﻤﺎﻋﻴل

ﺠﻌﻔﺭ ﻫﺎﺸﻡ ﻤﺤﺴﻥ

ﻋﺼﺎﻡ ﺸﺎﻜﺭ ﺃﺴﻤﺎﺀ ﺴﻭﺭﻱ ﻤﺤﻤﺩ

 ﺠﻤﻬﻭﺭﻴﺔ ﺍﻝﻌﺭﺍﻕ/ ﻭﺯﺍﺭﺓ ﺍﻝﻌﻠﻭﻡ ﻭﺍﻝﺘﻜﻨﻭﻝﻭﺠﻴﺎ
ABSTRACT

group (C) representing a control

This research is designed to study

number (30) people from non-

the impact of smoking on the

smokers.

effectiveness

of

enzyme

GST

(Klotathaion - Ace - Transeveriz)
and

the

effectiveness

of

an

enzyme, GPT (Klotamet Baiarovi
Transeveriz) and the effectiveness
of

enzyme

phosphate

ALP

(enzyme

base) Smoking

has

been divided into three groups.
Group A ((A is a group of smokers
for a period of time (2-15) in
number (30) people,Group B ((B is
a group of smokers for a period of
time more than (15) years and over

We have found an increase in the
level of ALP, GPT, GST in direct
proportion to the length of time with
smokers

and

is

therefore

considered an indicator of damage
in some of the body especially the
liver through the high effectiveness
of

the

enzyme

GPT.

The

effectiveness of the high GST
enzyme is considered a sign of
increased toxicity in red blood cells
and liver cells.> vertauschen

number (30) people. The third

ﺍﻝﻤﻠﺨﺹ
ﺘﻤﺕ ﺩﺭﺍﺴﺔ ﺘﺄﺜﻴﺭ ﺍﻝﺘﺩﺨﻴﻥ ﻋﻠﻰ ﻓﻌﺎﻝﻴـﺔ
( ﺘﻤﺜـل ﻤﺠﻤﻭﻋـﺔA) ﺍﻝﻤﺠﻤﻭﻋﺔ ﺍﻷﻭﻝﻰ

(ﺘﺭﺍﻨﺴﻔﺭﻴﺯ-ﺍﺱ- )ﻜﻠﻭﺘﺎﺜﺎﻴﻭﻥGST ﺇﻨﺯﻴﻡ

( ﺴﻨﺔ ﺍﻝﻌﺩﺩ2-15) ﺍﻝﻤﺩﺨﻨﻴﻥ ﻝﻔﺘﺭﺓ ﺯﻤﻨﻴﻪ

 )ﻜﻠﻭﺘﺎﻤﻴﺕ ﺒﺎﻴﺭﻭﻓﻴﺕGPT ﻭﻓﻌﺎﻝﻴﺔ ﺇﻨﺯﻴﻡ

( ﺸﺨﺹ30)

 )ﺍﻹﻨـﺯﻴﻡALP ﺘﺭﺍﻨﺴﻔﺭﻴﺯ( ﻭﻓﻌﺎﻝﻴﺔ ﺇﻨﺯﻴﻡ
ﺍﻝﻔﻭﺴﻔﺎﺘﻲ ﺍﻝﻘﺎﻋﺩﻱ ( ﺘﻡ ﺘﻘـﺴﻴﻡ ﺍﻝﻤـﺩﺨﻨﻴﻥ
. ﻋﻠﻰ ﺜﻼﺜﺔ ﻤﺠﺎﻤﻴﻊ
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ﺍﻝﻤﺠﻤﻭﻋﺔ ﺍﻝﺜﺎﻨﻴـﺔ ) (Bﺘﻤﺜـل ﻤﺠﻤﻭﻋـﺔ

ﺃﻀﻌﺎﻑ ﻗﺩﺭﺓ ﺍﻝﻜﺒﺩ ﻋﻠﻰ ﺍﻝﺘﺨﻠﺹ ﻤﻥ ﺍﻝﻤﺎﺩﺓ

ﺍﻝﻤﺩﺨﻨﻴﻥ ﻝﻔﺘﺭﺓ ﺯﻤﻨﻴﻪ ﺃﻜﺜﺭ ﻤﻥ ) (15ﺴﻨﺔ

ﺍﻝﻀﺎﺭﺓ ﺍﻝﺘﻲ ﺘﺩﺨل ﺍﻝﺠﺴﻡ ﻭﻤﻥ ﺍﻝﻤﻤﻜﻥ ﺃﻥ

ﻓﻤﺎ ﻓﻭﻕ ﺍﻝﻌﺩﺩ ) (30ﺸﺨﺹ .

ﺘﺅﺜﺭ ﺃﻴﻀﺎ ﻓﻲ ﻤﺴﺘﻭﻯ ﺍﻷﺩﻭﻴﺔ ﺍﻝﺘﻲ ﻴﺘﻨﺎﻭﻝﻬﺎ

ﺍﻝﻤﺠﻤﻭﻋﺔ ﺍﻝﺜﺎﻝﺜﺔ )  ( Cﺘﻤﺜـل ﻤﺠﻤﻭﻋـﺔ

ﺍﻝﻤﺭﻴﺽ ﻝﻌﻼﺝ ﻤﺭﺽ ﺍﻝﻜﺒﺩ .ﻭﻜﺫﻝﻙ ﻭﺠﺩ

ﺍﻝﺴﻴﻁﺭﺓ ﺍﻝﻌﺩﺩ ) (30ﺸـﺨﺹ ﻤـﻥ ﻏﻴـﺭ

ﺍﺭﺘﺒﺎﻁ ﺒﻴﻥ ﺍﻝﺘﺩﺨﻴﻥ ﻭ ﺴﺭﻁﺎﻥ ﺍﻝﻜﺒﺩ.

ﺍﻝﻤﺩﺨﻨﻴﻥ .
ﻝﻘﺩ ﻭﺠﺩ ﺍﺭﺘﻔـﺎﻉ ﻓـﻲ ﻤـﺴﺘﻭﻯ ﻓﻌﺎﻝﻴـﺔ

ﻭﻴﺯﻴﺩ ﺍﻝﺘﺩﺨﻴﻥ ﺃﻴﻀﺎ ﻤﻥ ﺸﺩﺓ ﺍﻝﺘﻬﺎﺏ ﺍﻝﻜﺒﺩ
ﺍﻝﻨﺎﺘﺞ ﻋﻥ ﺍﻝﻔﻴﺭﻭﺴﺎﺕ ﻜﻤﺎ ﻓـﻲ ﻤﺭﻀـﻰ

ـﺏ
ـﺎﺕ  ALP,GPT,GS Tﻴﺘﻨﺎﺴـ
ﺇﻨﺯﻴﻤـ

ﺍﻻﻝﺘﻬﺎﺏ ﺍﻝﻔﻴﺭﻭﺴﻲ ﺍﻝﻤﺯﻤﻥ ﻨﺘﻴﺠﺔ ﻝﻔﻴﺭﻭﺱ

ﻁﺭﺩﻴﺎ ﻤﻊ ﻁﻭل ﺍﻝﻔﺘﺭﺓ ﺍﻝﺯﻤﻨﻴﺔ ﺍﻝﻤـﺩﺨﻨﻴﻥ

"ﺴﻰ" ﻭ ﻴﻨﻌﻜﺱ ﺫﻝﻙ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺇﻨﺯﻴﻤﺎﺕ

ﻭﺫﻝﻙ ﻴﻌﺘﺒﺭ ﻤﺅﺸﺭﺍ ﻝﺤﺩﻭﺙ ﺃﻀـﺭﺍﺭ ﻓـﻲ

ﺍﻝﻜﺒﺩ ﻓﻨﺠﺩﻫﺎ ﺃﻋﻠﻰ ﻝﺩﻯ ﺍﻝﻤﺭﻀﻰ ﺍﻝﻤﺩﺨﻨﻴﻥ

ﺒﻌﺽ ﺃﻋﻀﺎﺀ ﺍﻝﺠﺴﻡ ﻭﺨﺎﺼﺔ ﺍﻝﻜﺒﺩ ﻤـﻥ

ﻤﻘﺎﺭﻨﺔ ﺒﻐﻴﺭﻫﻡ ﻤﻥ ﻏﻴﺭ ﺍﻝﻤـﺩﺨﻨﻴﻥ .ﻭﻗـﺩ

ﺨﻼل ﺍﺭﺘﻔﺎﻉ ﻓﻌﺎﻝﻴﺔ ﺃﻨـﺯﻴﻡ  . GPTﺃﻤـﺎ

ﻭﺠﺩ ﺃﻥ ﺩﺭﺠﺔ ﺍﻻﻝﺘﻬﺎﺏ ﻭ ﻤﺭﺤﻠﺔ ﺍﻝﺘﻠﻴـﻑ

ﺍﺭﺘﻔﺎﻉ ﻓﻌﺎﻝﻴﺔ ﺇﻨﺯﻴﻡ  GSTﻓﻴﻌﺘﺒـﺭ ﺩﻻﻝـﺔ

ﺍﻝﻨﺎﺘﺞ ﻋﻥ ﺍﻝﻔﻴﺭﻭﺱ ﺍﻝﻜﺒﺩ ﻯ "ﺴﻰ" ﺃﺸﺩ ﻓﻲ

ﻋﻠﻰ ﺯﻴﺎﺩﺓ ﺍﻝﺴﻤﻴﺔ ﻓﻲ ﻜﺭﻴﺎﺕ ﺍﻝﺩﻡ ﺍﻝﺤﻤﺭﺍﺀ

ﺍﻝﻤﺩﺨﻨﻴﻥ ﻋﻥ ﻏﻴﺭﻫﻡ  .ﻭﻤﻥ ﺍﻝﻤﻌﺭﻭﻑ ﺃﻥ

ﻭﺍﻝﺨﻼﻴﺎ ﺍﻝﻜﺒﺩﻴﺔ .

ﺍﻝﻤﺩﺨﻨﻴﻥ ﻻ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﻨﻘﺹ ﺍﻝﻬﻴﻤﻭﺠﻠﻭﺒﻴﻥ

ﺍﻝﻤﻘﺩﻤﺔ

ﻭ ﺫﻝﻙ ﻻﺴﺘﻤﺭﺍﺭ ﺇﻨﺘﺎﺠﻪ ﻓﻲ ﺍﻝﻨﺨﺎﻉ ﺒـﺴﺒﺏ
ﺇﺤﺴﺎﺱ ﺍﻷﻨﺴﺠﺔ ﺒﻨﻘﺹ ﻓﻲ ﺍﻷﻭﻜـﺴﺠﻴﻥ,

ـﺸﺎﻜل
ـﻥ ﺍﻝﻤـ
ـﺩﺨﻴﻥ ﻤـ
ـﺩ ﺩﺍﺀ ﺍﻝﺘـ
ﻴﻌـ

ﺏ ﻀﺭﺭ ﺒـﺎﻝﻎ ﺒـﺸﻜل
ﺍﻝﻤﻌﺎﺩﻥ ﺍﻝﺜﻘﻴﻠﺔ ﺘﹸﺴ ﺒ 

ﺍﻻﻗﺘﺼﺎﺩﻴﺔ ﻭﺍﻝﺼﺤﻴﺔ ﻝﻺﻨﺴﺎﻥ ،ﻭ ﺨﺎﺼـﺔ

ﻤﻠﺤﻭﻅ ﻋﻠﻰ ﺍﻝﺼﺤ ﺔ ﺍﻹﻨﺴﺎﻨﻴ ﺔ ﻓﻲ ﺍﻝﺤﻘﻴﻘﺔ،

ﺃﻤﺭﺍﺽ ﺴﺭﻁﺎﻥ ﺍﻝﺭﺌﺔ ][1ﻭ ﺃﻤﺭﺍﺽ ﺍﻝﻘﻠﺏ

ﻥ ﻤﺤﺘﻭﻴﺎﺕ
ﻭﻀﺤﺕﹾ ﺒﻌﺽ ﺍﻻﺴﺘﻁﻼﻋﺎﺕ ﺒﺄ 

ﻭﺃﻤﺭﺍﺽ ﺍﻝﻜﺒﺩ ﻭﺘﺸﻴﺭ ﻤﻨﻅﻤـﺔ ﺍﻝـﺼﺤﺔ

ﻥ ﺍﻝﺜﻘﻴﻠـ ﺔ ﺍﻝـﺴﺎ ﻤﺔ[2,3] ،
ﺒﻌﺽ ﺍﻝﻤﻌـﺎﺩ ﹺ

ﺍﻝﻌﺎﻝﻤﻴﺔ ﺒﻤﻭﺕ ﺸﺨﺹ ﻜـل ﺴـﺕ ﺜـﻭﺍﻥ

ﻭﻴﺩﺨل ﺍﻝﺤﺩﻴﺩ ﻓﻲ ﺘﺭﻜﻴﺏ ﺍﻝﻬﻴﻤﻭﺠﻠﻭﺒﻴﻥ ﻝﺫﺍ

ﻭﻨﺼﻑ ﺒﺴﺒﺏ ﺍﻝﺘﺩﺨﻴﻥ[2]،

ﻓﺎﻥ ﻤﺴﺘﻭﻯ ﺍﻝﺤﺩﻴﺩ ﺒﺎﻝﺩﻡ ﻴﻜﻭﻥ ﻤﺭﺘﻔﻌﺎ ﻝﺩﻯ

ﻓﻘﺩ ﻭﺠﺩ ﺃﻥ ﺍﻝﺘﺩﺨﻴﻥ ﻴﺘﺴﺒﺏ ﻓـﻲ ﺯﻴـﺎﺩﺓ
ﺍﻝﺴﻤﻴﺔ ﻝﻜﺜﻴﺭ ﻤﻥ ﺍﻷﺩﻭﻴﺔ ﺒـﺴﺒﺏ ﺘﺤﻔﻴـﺯﻩ
ﻝﺒﻌﺽ ﺍﻹﻨﺯﻴﻤﺎﺕ ﺍﻝﺘﻲ ﺘﺘﻌﺎﻤل ﻤـﻊ ﻫـﺫﻩ
ﺍﻷﺩﻭﻴﺔ ﺒﺎﻝﻜﺒﺩ ﻭ ﻴﺘﺴﺒﺏ ﺃﻴﻀﺎ ﺍﻝﺘﺩﺨﻴﻥ ﻓـﻲ

ﺍﻝﻤﺩﺨﻨﻴﻥ .ﻭﻤﻥ ﺍﻝﻤﻌﺭﻭﻑ ﺃﻴﻀﺎ ﺃﻥ ﺍﻝﺤﺩﻴﺩ
ﺴﺎﻡ ﻝﻠﻜﺒـﺩ ﺇﺫﺍ ﺍﺭﺘﻔﻌـﺕ ﻤـﺴﺘﻭﻴﺎﺘﻪ ﻓـﻲ
ـﻰ"
ـﺭﻭﺱ "ﺴـ
ـﻰ ﺍﻝﻔﻴـ
ـﺴﺠﺔ .ﻭﻤﺭﻀـ
ﺍﻷﻨـ

International Journal for Sciences and Technology
Vol.5, No.1, January2010
118
----------------------------------------------------------------------------------------------------------------

ﺍﻝﻤﺩﺨﻨﻴﻥ ﻴﺴﺘﺠﻴﺒﻭﻥ ﺃﻗل ﻝﻠﻌﻼﺝ ﺒﻤﻀﺎﺩﺍﺕ
ﺍﻝﻔﻴﺭﻭﺱ.
ﻝﺫﺍ ﻋﻠﻰ ﻤﺭﻴﺽ ﺍﻝﻜﺒﺩ

ﺘﻌﺘﻤﺩ ﻫـﺫﻩ ﺍﻝﻁﺭﻴﻘـﺔ ﻋﻠـﻰ
ﺘﻔﺎﻋل ﺍﻝﻜﻠﻭﺘﺎﺜﺎﻴﻭﻥ ﻤﻊ  -1ﻜﻠـﻭﺭﻭ-

ﺍﻥ ﻴﺘﻭﻗـﻑ ﻋـﻥ

 -4 -2ﺩﺍﻱ ﻨﺎﻴﺘﺭﻭ ﺒﻨـﺯﻴﻥ ﻝﻴﻜـﻭﻥ

ﺍﻝﺘﺩﺨﻴﻥ ﻭﻴﻌﺘﺒﺭ ﻤﻥ ﺍﻝﺨﻁﻭﺍﺕ ﺍﻝﻌﻼﺠﻴـﺔ

 -4 -2ﺩﺍﻱ ﻨﺎﻴﺘﺭﻭ ﻓﻨﻴل ﻜﻠﻭﺘﺎﺜـﺎﻴﻭﻥ

ﺍﻝﻬﺎﻤﺔ ﺍﻝﺘﻲ ﻻ ﺘﻜﻠﻑ ﻭﺭﺒﻤﺎ ﺘﻘﻠل ﻤﻥ ﺍﻝﺤﺎﺠﺔ

ﻭﻴﻘﺎﺱ ﻋﻠﻰ ﻁﻭل ﻤﻭﺠﻲ ) 340 nm

ﺇﻝﻰ ﺒﻌﺽ ﺍﻷﺩﻭﻴﺔ ﺍﻷﺨﺭﻯ ﻭﺃﻴـﻀﺎ ﻓـﺎﻥ

(

ﺍﻝﺘﻭﻗﻑ ﻋﻥ ﺍﻝﺘﺩﺨﻴﻥ ﻴﺯﻴﺩ ﻤﻥ ﻨﺴﺏ ﻨﺠـﺎﺡ

 -2ﻗﻴﺎﺱ ﻓﻌﺎﻝﻴـﻪ ﺇﻨـﺯﻴﻡ  GPTﻓـﻲ

ﺍﻝﻌــﻼﺝ ﺒﻤــﻀﺎﺩﺍﺕ ﺍﻝﻔﻴــﺭﻭﺱ ﻤﺜــل

ﻤﺼل ﺍﻝﺩﻡ ][8

ﺍﻻﻨﺘﺭﻓﻴﺭﻭﻥ

ﺘﻌﺘﻤﺩ ﻫﺫﻩ ﺍﻝﻁﺭﻴﻘﺔ ﻋﻠﻰ ﺘﻔﺎﻋل ﺒﻴﻥ

ﻴﺤﺘﻭﻱ ﺩﺨﺎﻥ ﺍﻝﺴﺠﺎﺌﺭ ﺨﻠﻴﻁـﺎ Mixture

 L-alaninﻤﻊ α-oxoglutarate

ﻜﻴﻤﻴﺎﺌﻴﺎ ﻤﻌﻘﺩﺍ ﻝﻠﻐﺎﻴﺔ ﻭﺨﻁﻴﺭﺍ ﻋﻠﻰ ﺼـﺤﺔ
ﺍﻹﻨﺴﺎﻥ ﻭﻋﻠﻰ ﻜﺎﻓﺔ ﻋﻨﺎﺼﺭ ﺍﻝﺒﻴﺌﺔ  ،ﻓﻬـﻭ
ﻴﺤﺘﻭﻱ ﻋﻠﻰ ﺃﻜﺜﺭ ﻤﻥ  3800ﻤﺎﺩﺓ ﻜﻴﻤﻴﺎﺌﻴﺔ
ﺴﺎﻤﺔ  ،ﻭﻤﻥ ﺃﻫﻤﻬـﺎ ﻨـﺫﻜﺭ ﺃﻭل ﺃﻜـﺴﻴﺩ
ﺍﻝﻜﺭﺒﻭﻥ  COﻭﻜﺒﺭﻴﺘﻴﺩ ﺍﻝﻬﻴﺩﺭﻭﺠﻴﻥ H2S
ﻭﺍﻷﻤﻭﻨﻴﺎ  NH3ﻭﺍﻝﻔﻭﺭﻤﺎﻝﺩﻫﺎﻴﺩ HCHO
ﻭﺍﻷﺴــﻴﺘﺎﻝﺩﻫﺎﻴﺩ  CH3CHOﻭﺴــﻴﺎﻨﻴﺩ

ﻝﻴﻨـــــﺘﺞ + L-glutamate
ﺒﺎﻴﺭﻭﻓﻴﺕ ﻭﻴﺘﻔﺎﻋل ﺍﻝﺒﺎﻴﺭﻭﻓﻴﺕ ﻤﻊ
 -4 - 2ﺩﺍﻱ ﻨــﺎﻴﺘﺭﻭ ﻓﻨﻴــل –
ﻫﺎﻴﺩﺭﺍﺯﻴﻥ ﻴﻜﻭﻥ ﻤﻌﻘﺩ ﻝﻭﻨﻲ ﻴﻘـﺭﺃ
ﻋﻠﻰ ﻁﻭل ﻤﻭﺠﻲ ). (546nm
 -3ﻗﻴﺎﺱ ﻓﻌﺎﻝﻴﺔ ﺇﻨﺯﻴﻡ ALPﻓﻲ ﻤﺼل
ﺍﻝﺩﻡ]. [9,10

ﺍﻝﻬﻴﺩﺭﻭﺠﻴﻥ  ،[4] HCNﺒﺎﻹﻀﺎﻓﺔ ﺇﻝـﻰ

ﺘﻌﺘﻤﺩ ﻫﺫﻩ ﺍﻝﻁﺭﻴﻘﺔ ﻋﻠـﻰ ﺘﺤﻠـل

ﻁﺎﺌﻔﺔ ﻜﺒﻴﺭﺓ ﻤﻥ ﺍﻷﺤﻤﺎﺽ ﺍﻝﻤﺨﺘﻠﻔﺔ  ،ﻤـﻥ

ﻓﻨﻴل ﻓﻭﺴﻔﻴﺕ ﺇﻝﻰ ﻓﻴﻨﻭل  +ﻓﻭﺴـﻔﻴﺕ

ـﻙ H2CO3
ـﺎﻤﺽ ﺍﻝﻜﺭﺒﻭﻨﻴـ
ـﺎ ﺤـ
ﺃﻫﻤﻬـ

ﻭﻴﺘﻔﺎﻋل ﺍﻝﻔﻴﻨﻭل ﻤﻊ ﺍﻤﻴﻨـﻭ-4-ﺍﻨﺘـﻲ

ﻭﺤﺎﻤﺽ ﺍﻝﻨﻴﺘﺭﻴـﻙ  HNO3ﻭﺤـﺎﻤﺽ

ﺒﺎﻴﺭﻴﻥ ﺒﻭﺠـﻭﺩ Potassium ferro

ﺍﻝﺨﻠﻴﻙ  CH3COOHﻭﺤﺎﻤﺽ ﺍﻝﻔﻭﺭﻤﻴﻙ

 cyaniteﻭﻗﺭﺃ ﻋﻨـﺩ ﻁـﻭل ﻤـﻭﺠﻲ

.[5] HCOOH

). (510nm
 -4ﺘﻘــﺩﻴﺭ ﺘﺭﻜﻴــﺯ ﺍﻝﻬﻴﻤﻭﻜﻠــﻭﺒﻴﻥ

ﻁﺭﻴﻘﺔ ﺍﻝﻌﻤل

][11ﻁﺭﻴﻘﺔ ﺴﻴﺎﻨﻭ ﻤﻴﺜﻭﻫﻴﻤﻭﻜﻠﻭﺒﻴﻥ
.

 -1ﻗﻴﺎﺱ ﻓﻌﺎﻝﻴﺔ ﺇﻨـﺯﻴﻡ  GSTﻓـﻲ
ﻜﺭﻴﺎﺕ ﺍﻝﺩﻡ ﺍﻝﺤﻤﺭﺍﺀ][6,7
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ﺍﻝﻨﺘﺎﺌﺞ ﻭﺍﻝﻤﻨﺎﻗﺸﺔ

ﻫﺫﺍ ﺍﻹﻨﺯﻴﻡ ﻭﻋﻨﺩﻤﺎ ﺘﺯﺩﺍﺩ ﺍﻷﺠﺴﺎﻡ ﺍﻝﻐﺭﻴﺒﺔ
) (Xanthobioticsﻭﺍﻝﺘﻲ ﺘﺸﻤل ﺍﻝﻤﻠﻭﺜﺎﺕ

ﻨﻼﺤﻅ ﻓﻲ ﺍﻝﺠﺩﻭل ﺭﻗﻡ ) (1ﺍﺭﺘﻔﺎﻉ ﻓـﻲ

ﺍﻝﺼﻨﺎﻋﻴﺔ  ,ﺍﻝﺠﺫﻭﺭ ﺍﻝﺤﺭﺓ  .ﺘﺯﺩﺍﺩ ﻓﻌﺎﻝﻴـﺔ

ﻤﺴﺘﻭﻯ ﺍﻝﻔﻌﺎﻝﻴﺔ ﺍﻝﻨﻭﻋﻴﺔ ﻹﻨﺯﻴﻡ  GSTﻤـﻊ

ﺇﻨﺯﻴﻡ  GSTﻝﻠﺘﺨﻠﺹ ﻤﻥ ﺘﻠـﻙ ﺍﻷﺠـﺴﺎﻡ

ﻁﻭل ﺍﻝﻔﺘﺭﺓ ﺍﻝﺯﻤﻨﻴﺔ ﻝﻠﻤـﺩﺨﻨﻴﻥ  .ﺇﻨـﺯﻴﻡ

ﺍﻝﻐﺭﻴﺒﺔ ﻭﻴﻭﺠﺩ ﻫﺫﺍ ﺍﻹﻨﺯﻴﻡ ﺒﺸﻜل ﻜﺒﻴﺭ ﻓﻲ

 GSTﻴﻠﻌﺏ ﺩﻭﺭﺍ ﺃﺴﺎﺴـﻴﺎ ﻓـﻲ ﺘﺨﻔﻴـﻑ

ﺍﻝﻜﺒﺩ][12.13

ﺍﻝﺨﺼﺎﺌﺹ ﺍﻝﺴﺎﻤﺔ ﻝﻠﻤﺭﻜﺒﺎﺕ ﺍﻝﻐﺭﻴﺒﺔ ﺤﻴﺙ
ﻴﺭﺘﺒﻁ  GSHﻤﻊ ﺍﻷﺠﺴﺎﻡ ﺍﻝﻐﺭﻴﺒﺔ ﺒﻭﺍﺴﻁﺔ
ﺠﺩﻭل ﺭﻗﻡ ) (1ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ
ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﻓﻌﺎﻝﻴﻪ ﺇﻨﺯﻴﻡ GSTﻋﻨﺩ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻭﻤﺠﺎﻤﻴﻊ ﺍﻝﻤﺩﺨﻨﻴﻥ

ﺍﻝﻤﺠﺎﻤﻴﻊ

GST(U\gHb
T

Mean

±S.D

ﺍﻝﻌﺩﺩ

_

0.79

0.05

30

C

P<0.05

0.91

0.08

30

A

P<0.001

1.25

0.99

30

B

) (Aﺘﻤﺜل ﻤﺠﻤﻭﻋﺔ ﺍﻝﻤﺩﺨﻨﻴﻥ ﻝﻔﺘﺭﺓ ﺯﻤﻨﻴﻪ ) (2-15ﺴﻨﺔ
) (Bﺘﻤﺜل ﻤﺠﻤﻭﻋﺔ ﺍﻝﻤﺩﺨﻨﻴﻥ ﻝﻔﺘﺭﺓ ﺯﻤﻨﻴﻪ ﺍﻜﺜﺭ ﻤﻥ ) (15ﺴﻨﺔ ﻓﻤﺎ ﻓﻭﻕ.
)  ( Cﺘﻤﺜل ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻤﻥ ﻏﻴﺭ ﺍﻝﻤﺩﺨﻨﻴﻥ

ﻨﻼﺤﻅ ﻓﻲ ﺠﺩﻭل ﺭﻗﻡ ) (2ﺍﺭﺘﻔـﺎﻉ ﻓـﻲ

ﻭﺍﻝﺫﻱ ﻴﻭﺠﺩ ﺒﻨﺴﺒﺔ ﻜﺒﻴﺭﺓ ﻓﻲ ﺃﻨﺴﺠﺔ ﺍﻝﻜﺒـﺩ

ﻤﺴﺘﻭﻯ ﻓﻌﺎﻝﻴﺔ ﺍﻹﻨﺯﻴﻡ  GPTﻤـﻊ ﻁـﻭل

ﻝﻬﺫﺍ ﻴﻌﺘﺒﺭ ﻜﺩﻝﻴل ﻤﻬﻡ ﻓﻲ ﺍﻝﻜﺸﻑ ﻋـﻥ ﺃﻱ

ﺍﻝﻔﺘﺭﺓ ﺍﻝﺯﻤﻨﻴﺔ ﻝﻠﻤﺩﺨﻨﻴﻥ  .ﺘـﺯﺩﺍﺩ ﻓﻌﺎﻝﻴـﺔ

ﻀﺭﺭ ﻴﺼﻴﺏ ﺍﻝﻜﺒﺩ ][14

ﺇﻨﺯﻴﻡ  GPTﻜﻠﻭﺘﺎﻤﻴﻙ ﺒﺎﻴﺭﻭﻓﻴﺕ ﺍﻝﻨﺎﻗـل
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ﺠﺩﻭل ﺭﻗﻡ ) (2ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ
ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﻓﻌﺎﻝﻴﻪ ﺇﻨﺯﻴﻡ GpTﻋﻨﺩ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻭﻤﺠﺎﻤﻴﻊ ﺍﻝﻤﺩﺨﻨﻴﻥ

ﺍﻝﻤﺠﺎﻤﻴﻊ

GpT(U\L
T

Mean

±S.D

ﺍﻝﻌﺩﺩ

-

10.1

1.3

30

C

P<0.05

17.8

3.2

30

A

P<0.001

37.2

5.7

30

B

A,B.Cﻜﻤﺎ ﻓﻲ ﺠﺩﻭل 1

ﻨﻼﺤﻅ ﻤﻥ ﺠﺩﻭل ﺭﻗﻡ ) (3ﺍﺭﺘﻔـﺎﻉ ﻓـﻲ

ﻜﺩﻝﻴل ﻤﻬﻡ ﻓﻲ ﺍﻝﻜﺸﻑ ﻋﻥ ﺍﻷﻀﺭﺍﺭ ﺍﻝﺘـﻲ

ﻤﺴﺘﻭﻯ ﻓﻌﺎﻝﻴﺔ ﺇﻨﺯﻴﻡ  ALPﻤﻊ ﻁﻭل ﺍﻝﻔﺘﺭﺓ

ﺘﺘﻌﺭﺽ ﻝﻬﺎ ﺃﻨﺴﺠﺔ ﺍﻝﻌﻅﺎﻡ ﻭﻻﺴـﻴﻤﺎ ﻓـﻲ

ﺍﻝﺯﻤﻨﻴﺔ ﻝﻠﻤﺩﺨﻨﻴﻥ ﺤﻴﺙ ﻴﻌﺘﺒﺭ ﺇﻨﺯﻴﻡ ALP

ﺍﺤﺘﻤﺎل ﺘﺭﺴﺏ ﻓﻲ ﻨﺨﺎﻉ ﺍﻝﻌﻅﻡ ][15

ﺠﺩﻭل ﺭﻗﻡ ) (3ﻴﺤﺩﺩ ﻤﻌﺩل ﺍﻻﻨﺤﺭﺍﻑ ﺍﻝﻘﻴﺎﺴﻲ
ﻭﺍﻝﻤﻌﺩل ﻭﻤﺴﺘﻭﻯ ﻓﻌﺎﻝﻴﻪ ﺇﻨﺯﻴﻡ ALPﻋﻨﺩ ﻤﺠﻤﻭﻋﺔ ﺍﻝﺴﻴﻁﺭﺓ ﻭﻤﺠﺎﻤﻴﻊ ﺍﻝﻤﺩﺨﻨﻴﻥ
ﺍﻝﻤﺠﺎﻤﻴﻊ

)ALP (kingU\DL
T

Mean

±S.D

ﺍﻝﻌﺩﺩ

-

10.2

1.25

30

C

P<0.05

19.4

3.9

30

A

6.3

30

B

P<0.001

A,B.Cﻜﻤﺎ ﻓﻲ ﺠﺩﻭل 1

35.6
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INSTRUCTIONS FOR AUTHORS
INTERNATIONAL JOURNAL of Science and Technology (IJST)

Aims and Scope
International Journal of Sciences and Technology (IJST) is an
international scope journal. The journals are edited by an internationally
recognized Editorial Board. It is published online and printing hard copies
every three months.
IJST publishes original research papers on all aspects of science and
technology including scientific disciplines of Microbiology, biotechnology, cell
biology, ecology, entomology, environmental science, forestry, genomics,
horticulture, animal science, plant sciences, proteomics, agricultural and food
science, biostatistics, biological sciences and bioengineering, computer
science and engineering and water resources.
Authors are required to sign a Copyright Form granting the publishing rights
for all papers accepted for publication. Production will not start until we have
received of a signed Copyright Form available at http://www.icast-jo.com
General Instructions
IJST will publish original full papers, short research communications, and
letters to the editor. Full papers should be concise without compromising
clarity and completeness, and should generally occupy no more than 10
published pages. Short research communications should not be more than 5
printed pages (excluding references and abstract). Results and Discussion
section should be combined followed by conclusion. Materials and Methods
will remain as a separate section.
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Submission of Manuscripts
Authors are required to submit their articles to IJST online for quick and more
efficient processing at http://www.icast-jo.com
Prior to submission, Authors may contact the editors to inquire about the
suitability of their work.

Preparation of Manuscripts
Language
Papers must be written in English and in Arabic, in both cases abstract in
second language require. Authors whose native language is not English are
strongly advised to have their manuscripts checked by an English-speaking
colleague prior to submission. Manuscripts that are deficient in this respect
may be returned to the author for revision before scientific review.
Presentation of Manuscripts
* Title
* Author names and addresses
* Abstracts (Not more than 250 words)
* Key words
* Introduction
* Materials and Methods
* Results and Discussions
* References (Use numbering in the text instead of full references.
Give full references at the end of the manuscript
* The photographs should be of high quality
* Graphs should be in clearly visible form so that it may become easy to
redraw
The manuscript should be prepared using Microsoft Word with the following
layout.
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1. Manuscript should contain title page, abstract, main body, and references.
2. Tables should be added after references and each new table should be on
a separate page.
3. Figures should follow the tables, putting each figure on a separate page
ensuring that the figure is at least the size it will be in the final printed
document. Number each figure outside the boundary of figure. Resolution of
the figures should be at least 400 pixels/cm (1000 pixels/in).
4. Number manuscript pages consecutively and activate line numbering.
5. The manuscript should be double-spaced. The beginning of each new
paragraph must be clearly indicated by indentation. Left-justify the text and
turn off automatic hyphenation. Use carriage returns only to end headings and
paragraphs. Artificial word breaks at the end of lines must be avoided. Do not
insert spaces before punctuation.
6. Please use standard fonts such as Normal Arial. Use consistent notations
and spellings
7. Please follow internationally accepted rules and conventions for gene and
protein names, units, for symbols, and for capitalization in text, tables, and
figures.
Title Page
The title page should include a concise and informative title, author names in
full, and affiliations. The name of the corresponding author as well as his/her
mailing address, telephone and fax numbers, and e-mail address should be
provided in a footnote.
Abstract
The abstract should be one paragraph, no longer than 250 words. No
references should be cited in the abstract. Abbreviations should be avoided,
but if they have to be used, they must be defined the first time they appear. A
list of keywords (up to six) must be included after the abstract for indexing
purposes. Words that appear in the title should not be repeated in the
keywords.
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General Arrangement of Text
The text should be divided into sections with the headings: Introduction,
Materials and Methods, Results, and Discussion. Subheadings within sections
except introduction can be used to clarify their contents. Introduction and
Discussion sections may contain present tense to convey generally accepted
information. Materials and Methods and Results are normally written in the
past tense.
1. Introduction
The introduction should define the problem and provide sufficient information
to explain the background but there is usually no need for a comprehensive
literature survey. The objectives should be stated but it should not contain a
summary of the results.
2. Materials and Methods
Sufficient detail must be provided to allow the work to be repeated. This
section should contain the experimental protocols and the origin of materials,
tissue, cell lines, or organisms.
3. Results
The Results section should be in logical order presenting the experimental
results. Please do not include any interpretations, inferences, arguments or
speculations in this section.
4. Discussion
The authors should interpret their results clearly and suggest what they might
mean in a larger context. Please do not repeat the information provided in the
Results section.
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Unpublished studies should be referred to as such or as a personal
communication in the text. Citations of references should use square
brackets, e.g. [1,3,5-7]. The lists of references, tables or figures should be
numbered consecutively staring from 1. The references should be contain the
last names and initials of up to four authors, year of publication, title of the
paper, and the title of the journal. These should be followed by the volume
and page numbers. References to books should include the title of the book,
the year of publication, the publishing company and the place of publication.
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Tables and Figures
Tabulation and illustration should not be used for points that can be
adequately and concisely described in the text. Tables and figures should be
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understandable on their own without reference to the text. Explanatory
footnotes should be related to the legend or table using superscript lowercase letters. All abbreviations should be defined after the footnotes below the
table or by reference to a previous table in the same paper.
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disagree with Editor’s decisions may contact the Chief Editor for final decision.
The Editor and the Publisher are not responsible for the scientific content and
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