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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

| 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, | 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
1JST
Abdul Jabbar Al- Shammari
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Relationship between blood group and H.pyloria

infection in Jordan

Abdul Jabbar N. Al-Shammari (1), Wafiq Halaseh (2)

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.wafighalasa@gmail.com

ABSTRACT

Helicobacter pylori infection occurs
worldwide, but the prevalence
varies greatly among countries and
among population groups studied.
People with blood group O have
been noted to be more susceptible
to H. pylori infection.

In Jordan there is no such study
have been conducted. This study
aimed to determine the relationship
between the ABO blood groups
and H.pylori infection in adult's
patients with and without dyspeptic
Al-Zarka

General hospital and Internal

symptoms  attending
medicine private clinic inside
Amman.

Out of 197 subject, 121 (65%) were
males and 76 (36%) females with
mean range age of 32.7 years.

Immunological analysis reveals that

112 (56.8%) and 85 (43.2%) were
found positive and negative for
H.pylori infection respectively.
Group O was the most prevalent
blood group (54.3%) followed by A
(24.5 %), B (16.7%) and AB (4.5
%). Further analysis on the ABO
blood groupings and
seroprevalence of H. pylori
demonstrated that seropositive rate
of H. pylori was 66.7% in blood
group O, 52.2% in blood group A,
43.8% in blood group B  and
zero% in blood group AB.
Statistical  significant  between
subject in blood group AB and
other groups.

This study concludes that the
seroprevalence of H.pylori infection
in Jordan was 56.8%.

no statistically

There was
significant

association between H. pylori
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infection and sex and ABO blood
groups.
Keywords: infection,

ABO/blood group

H.pylori

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 were seropositive for
H.pylori (4). Chronic H. pylori
infection may be associated with
chronic gastritis, peptic ulcer
disease ©, mucosal associated
lymphoid tissue (MALT) lymphoma
and gastric adenocarcinoma ©.

Although a

epidemiological

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

infection causes dyspepsia'”.

Blood group specificities of the
ABO system are genetically
determined, stable host
characteristics which have been
associated with susceptibility to
some infectious diseases. The
prevalence of blood group O is
increased in patients with typhoid
,paratyphoid and cholera; group B
is increased in patients with
gonorrhea, Chlamydia 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
(8,9,10).A

controlled host

meningococcal
meningitis second
genetically
characteristic which 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 al., has a novel
observations suggest that the
individual ABO blood group and
secretor phenotype are part of
human and non-human primate
innate immunity against infectious

disease (12). These phenotypes
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are associated with the
susceptibility to infection in the
inability to secret the water soluble
glycoprotein forms of ABO blood
group antigens (13). They related
the ABO antigens in to three
phenotypes; secretors
(representative by AB

blood group antigens), weak-
secretors (group A & B) and non-
secretors (group O) (14, 15).

The prevalence patients of non-
secretors is increased among
patients with cholera (16), urinary
tract infection caused by E.coli (8),
candidasis (17), meningococcal
meningitis and  pneumococcal
infections (10), but not among
those with tuberculosis, leprosy
and gonorrhea(18). Focus to
association between ABO blood
infection,

group and H.pylori

Tadege et al, reported no
statistical significant association
between H.pylori infection and ABO
blood group in Ethiopian patients
(19). Several studies in Iran (20,21)
,Turkey (22,23) and Greece (24),
reported the same finding. In
contrast, Kanbay et al. observe red
that individuals with blood group A

& O were more prone to H.pylori

infections, and those of AB blood
group were less prone (25).

This study aimed to determine the
relationship between the ABO
blood groups and H.pylori infection
in adult's patients with and without

dyspeptic symptoms in Jordan.

MATERIALS AND METHODS

Subject of study: One hundred and
ninety seven individual, 110 were
suffering from dyspepsia , peptic
and gastric ulcer included 65 adults
male and 45 femal, while the other
86 health individuals does not
suffered from these symptoms; 55
adult males and the other were
female. The patients were Vvisit the
Al-Zarka general hospital and
private clinic in Amman, Jordan.

Samples collection: Five ml venous
blood was collected from each
informed and consenting adult
dyspeptic patients and non-
(healthy
ABO/Rh blood grouping were

dyspeptic individual).
performed using commercial kit
(Arab diagnostic Kit Company,
Amman, Jordan). The sera were

obtained from blood after
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centrifugation (300 rpm for 10
minutes).

Detection of H.pylori: All the 197
sera collected from patients were
examined for the presences of
antibodies against H.pylori. H.pylori
kit (ACON Laboratories, Inc), a one
step test device is rapid
chromatographic immunoassay for
qualitative detection of antibodies
to H.pylori in serum (26). Briefly,
the test device was placed on the
clean and level surface. Transfer 3
drops of serum (approx. 100ul) to
the specimen well (s) of test
device.

Test was observed after 10
minutes. Results interpretation
done by formation of two distinct
red lines, one line representative
the control region and the other line
representative the test region. In
case of negative test, only one red
line appeared in the control region,
no apparent red or pink line
appeared in the test region. Low
levels H.pylori antibodies result in a
faint line appeared in the test
region, we extended time and read

it after 30 minutes.

Statistical analysis: Ready
programmed EPI-INFO version
2000 (CDC, Atlanta, Georgia, USA)
with  Yates's correction and
pearson Chi-square were applied
and P values * 0.05 were
considered as statistically

significant.

RESULTS

The most prevalent blood group in
Jordanian individual tested was
type O (54.3%) followed by A (24.5
%), B (16.7%) and AB (4.5 %) as
shown in Table1. Further analysis
on the ABO blood groupings and
seroprevalence of H. pylori
demonstrated that seropositive rate
of H. pylori was 66.7% in blood
group O, 52.2% in blood group A,
43.8% in blood group B and
zero% in  blood group AB
(Tables 1 & 2). Rh positively was
also higher in patients than in
controls (P~0. 05) (Table 1).
H. pylori  positivity was similar
between blood groups among

patients.
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Table1. Relationship between ABO blood groups and seropositivity to H.pylori

infection.
Sub blood Positive Negative
Blood group Total tested Results
group H.pylori H.pylori
O 107 O+ 90 61 29
O- 17 11 6
A 48 A+ 40 21 19
A- 8 4 4
B 33 B+ 27 13 14
B- 6 2 4
AB 9 AB+ 9 Zero 9
AB- Zero Zero Zero
Total 197 | - 197 112 85
Table 2. Percentage of individuals subjected to study
Blood group Total tested HP Positive HP Negative
No. (%) No. (%) No. (%)
@) 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
difference in seroprevalence of
H.pylori infection between healthy
and dyspeptic patients (P'0.05)
(data not shown). On other hands,
there was statistically significant
difference in H.pylori seropositivity

between male and females (table

3). This study reveals that the
incidence of H.pylori infection in
male (64.2%) superior than female
(35.8%). No statistical significant
association between individuals in
ABO blood group A, B, and O with
H.pylori infection in both male and

female (table 3).
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Table3. Relationship of ABO blood groups and H. pylori infection dependent

on sex.
Male (121) Female (76)
Blood group Positive negative Positive
negative H.pylori
H.pylori H.pylori H.pylori
@) 46 23 25 13
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
reports mention that individuals of
blood group O and these who are
non-secretors of the glycoprotein
form of their ABO blood group
antigens are over-represented
among patients with gastric or

duodenal ulcer (18,27,28).

In our study, we found that there is
no statistical significant association
between ABO blood group and
seroprevelance of H.pylori. H.pylori
positivity was similar between
blood group among individuals in
study. Blood group AB was differs
and shows high resistant to H.pylori
Most

revealed no association between

infection. studies have

infections, either in healthy (23,
29), or in symptomatic subjects (30,
31, 32.). Though only few studies
have been reported, a pattern is
emerging of an association
between non-secretion of blood
group antigens and susceptibility to
infections of mucosal surface (33,

34, 35, 36).

Several reports discussed the
relationship between the secretors
and non-secretors glycoprotein
from ABO groups (8, 11, 37, 38),
and still the biological function of
the ABO blood group antigens has
remained an enigma. Linden et al.
shows that the great majority of

Rhesus monkeys are of blood
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group B and weak-secretors (12).
This observation suggests that an
evolutionary adaptation in digestive
tract mucosal carbohydrate
patterns to local environmental
selection has occurred. Also they
demonstrate that long-term
infection by the “peptic ulcer
bacterium”  Helicobacter  pylori
induces mucosal carbohydrate
patterns that change according to
the individual secretor phenotype
(13, 14). The common weak-
secretor monkeys were apparently
“‘protected,” as they had stable
glycosylation, lower inflammation,
and lower bacterial infection load,
whereas the less common secretor
animals had increased levels of
inflammation-associated mucosal
carbohydrate patterns and a
transient decrease in the ABO
blood group system type of
carbohydrates (38, 39). These
novel observations suggest that the
individual ABO blood group and
secretor phenotype are part of
human and non-human primate
innate immunity against infectious
disease (12, 40, 41, and 42). It
seems that reasonable
explanations to the relationships

between ABO blood group and

diseases in general, and H.pylori
infection in special concern. Other
facts that the races play a
significant role in this association.
For example, since the majority of
Caucasians (80%) are secretors,
whereas 20% of them are non-
secretors and weak-secretor
individuals are rare or not yet
discovered. In contrast, weak-
secretor individuals are common
among Chinese, Japanese,
Polynesians, Australian aborigines,
and African-Americans (37). These
displinces between races brought
our attention to conduct this study
for Jordanian individuals, even
though we need further studies to
approach such concussion. |t
seems that the Mediterranean and
south west Asia are alike for
susceptibility to H.pylori infections
(20, 21, 22, 23, 24, 25). The
skewed prevalence in secretor
phenotypes suggests selection in
response to specific types of
infections or other environmental

conditions.
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ABSTRACT

In an attempt to increase the
production of some secondary
metabolites in tissue cultures of
Salvia officinalis in comparison with
the intact plant, several
experiments were carried out.
Callus was induced and maintained
on MS medium supplemented with
0.5mg/l kinetin and 0.05mg/l 2,4-D
from leaf and stem explants. NaCl
was added to the culture medium
at concentrations (50 or 100)mM as
a stress agent for elicitation.

Gas chromatography technique
was used to identify and quantify
the compounds. Results showed
that a-pinene increased more than
four folds in callus cultures initiated
from leaf and grown on a medium
containing 100mM NaCl compared
with the same explant excised from
the intact plant. The above

mentioned medium also increased

apigenin and linalool production
more than three folds. Rutin
increased up to 2.5 times in cell
suspension cultures initiated form
stem explants. Other compounds
such as geraniol, quercetin and
coumarin increased at different
ratios using tissue culture systems.
Alkaloids and steroids were not
detected neither in intact plant nor
tissue cultures.

Keywords:  Salvia  officinallis,
secondary  metabolites, tissue

cultures, elicitors.

INTRODUCTION

Plants have been an important
source of medicine for thousands
of years and are also the source of
many modern medicines (32). It is
estimated that approximately one

quarter of prescribed drugs contain
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plant extracts or active ingredients
obtained from plant substances
(16). The most popular analgesic,
aspirin and some of the most
valuable anti-cancer agents such
as paclitaxel and vinblastine are
derived solely from plant sources
(35).

Garden sage, Salvia officinalis, is a
medicinal herb that has long been
used in popular medicine (34). The
majority of sage is related to its
content of an important active
constituents mainly volatile oils,
that composed of monoterpenes
(e.g. linalool, geraniol, pinen and
thujone) and  sesquiterpenes,
phenolic compounds as
phenylpropanoids (e.g. coumarins),
flavonols and flavons (e.g.
quercetin, apigenin, rutin and
luteolin), glycosides, tannins, and
many other important compounds
that have value as pharmaceuticals
(36; 19).

Gas liquid chromotography
methods are used for separation,
identification and quantification of
the extracted compounds (5).

The production of secondary
metabolites in vitro is possible
through plant tissue culture (4; 8).

In vitro study holds a potential for

the production of high-quality plant
based medicines (21). This can be
achieved through different methods
including micropropagation of cell
lines capable of producing high
yield of secondary compounds in
cell suspension cultures (37). The
accumulation of secondary
products in plant cell cultures
depends on many factors including
the composition of the culture
medium and environmental
conditions (29). The addition of
stress agents to the culture
medium  may increase the
formation of secondary metabolites
in cultured cells (26).

As a result of the importance of this
locally grown plant as a potential
source of phytochemicals, this
research work was aiming to:
Detection and quantification of
some essential oil compounds (a-
pinene, geraniol and linalool) and
phenolic compounds (apigenin,
rutin, coumarins and quercetin)
which have a medicinal value in
intact plant using GC technique,
initiation of tissue cultures from the
plant, then examination of the
cultures for the existence of these
metabolites, inclusion of NaCl to

culture medium as a stress
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stimulus agent in an attempt to
increase the production of such
secondary metabolites and
comparison between productivity of
such compounds between intact
plant parts and tissue cultures after

and before NaCl addition.

MATERIALS AND METHODS

Sage plants, Salvia officinalis
(Labiatae) were purchased from
local nurseries in 12cm clay pots.
MS (20) medium was prepared and
used. Leaf disks and stem explants
were surface sterilized using
sodium hypochlorite at a
concentration of 3% for 3min., then
rinsed with sterilized distilled water
for 3 times. Sucrose 30000mg/l,
myoinositol 100mg/l and the plant
growth regulators (2,4-D and
kinetin) at different concentrations
were added. The pH was adjusted
to 5.8, then 7g/l of the agar type
(Agar-Agar) was added to the
medium, placed on a hot plate
magnetic stirrer till boiling, then
aliquots of 10ml were dispensed
into (8 x2.5) cm culture vessels.
The medium was left at room
temperature to cool and become

ready to culture explants. Culture

media were sterilized by
autoclaving at 121°C  under
(1.04Kg/cm?) pressure, for 15min.
while  glassware and  other
instruments either by autoclaving or
using electric oven (180-200) °C for
2hrs (6).

Surface sterilized explants 1cm
long were inoculated into the
culture vessels under aseptic
conditions, placed in the incubator
(Sanyo Electric Co., Ltd.) at 25°C
for 16/8hrs light/dark photoperiod
using day light inflorescent and
light intensity of 1000lux was used.
Different combinations of 2,4-D and
kinetin were examined to determine
the most effective one for callus
induction. Cultures were placed in
the incubator. The response of
these explants was evaluated after
21day in culture to determine the
proper combination for callus
induction.

The initiated callus was removed
from the explants using forceps
and scalpel, then pieces weighting
50mg were subcultured onto fresh
medium supplemented with the
same combinations of 2,4-D and
kinetin. Callus fresh weight was
determined using sensitive

balance, and then oven dried at
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40°C for 24hrs (3) for callus dry
weight measurements and for
extraction to be used in Gas
Chromatography (GC) work .

Cell suspension cultures were
initiated by placing 5g callus pieces
from stem or leaf explants origin
into 100ml of maintenance medium
in 250cm? flasks which placed on a
rotary shaker at 100rpm/min for
21day.

Suspension cultures were filtered
and the pellet was oven dried at
40°C for 24hrs to be ready for use
in GC work.

Ten callus pieces (400mg) each
were placed on the surface of
callus maintenance medium
supplemented with (50 or 100) mM
NaCl for 21day, then dried at 40°C
for 24hrs. for extraction and
analysis of the of secondary
metabolites.

Samples harvested from intact
plant taken from stems and leaves,
from callus and cell suspension
cultures initiated from both stems
and leaves, placed on a medium
supplemented with or without
elicitor (NaCl 50 or 100)mM. All
these samples were oven dried at
40°C for 24hrs. (3), ground into a

powder using a pestle and mortar,

then subjected to ethanolic
extraction.

Gas chromatography method was
used for identification of
compounds. The analysis was
performed using GC-9A Shimadzu
column supele Co wax 10 (15ft x %
1n) stainless steel, internal
diameter 2.1mm, oven temperature
was programmed on 50°C for
2min., then increased to 200°C at a
rate of 2°C/min., helium flow rate
50cm/sec., with flame ionization
detector as specified by the
manufacturer.
Standards  of
flavonoides were obtained from
Aldrich Co. U.S.A., as pure

standards. A sample of 0.1mg of

terpenes and

each dry weight was mixed
thoroughly with 0.5ml ethanol. The
supernatant was separated and
10ul was injected into the GC
column and the retention time was
determined. The area for each
peak was calculated and compared
with the known concentration of the
prepared samples (13). The
concentration of each compound
was calculated using the equation

(14

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

area of standard
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A completely randomized design
(CRD) was used with 12 replicates.
Least significant differences (LSD)
were obtained to compare means
at probability of <0.05. For
secondary metabolite
quantification, means were
calculated and standard errors
were computed for three sample

replicates (12).

RESULTS AND DISCUSSION

The effect of different
concentrations of kin and 2,4-D on
the percentage of leaf and stem
explants responded to callus
induction is shown in pictures (1

and 2) respectively.

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
the (%) response with increasing
kin concentrations up to 0.5mgl/l.
reached
41.68% with explants treated with
0.5mg/l, which not significantly

Maximum response

different from the level 1.0mgl/l.
Minimum response percentage
induction was recorded in a
medium deficient of kin (13.32 %).
Callus cultures induced on leaf
explants from the best combination
of kin and 2,4-D (0.5 and 0.05)mg/I
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).

Inclusion of kin at the concentration
of 0.5mg/lI gave significantly higher
callus fresh weight (324.58mgq)
than other concentrations, while the
lowest was in the treatment where
no kin was added to the culture
medium. The highest callus fresh
weight obtained in 2,4-D treated
callus cultures (464.84mg) was at
the concentration 0.05mg/I (Picture
3). This fresh weight was
significantly higher than other

treatments.

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).

Kinetin (mg/l

100.59 227.65 324.58 280.49 :I

kin=40.6 2,4-D=36.8

kinx 2,4-D=74.7
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The interaction between the two
growth  regulators resulted in
maximum callus production
reached (915.07mgq) at the levels of

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

higher than all other interactions.
Callus tissues showed a reduced

growth when inoculated into media

lacking or containing 1.0mg/I kin
and 1.0mg/l 2,4-D.

respectively. This was significantly

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

Table (2) indicates that the trend

was similar in callus cultures

of 0.5mg/l kin and 0.05mg/l 2,4-D
(Picture 4). This fresh weight was
initiated on stem explants since the
highest fresh weight (836.67mgQ)

was obtained from the combination

significantly higher than other

combinations.

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 Kinetin (mg/l

.1 . 1.
m m 392 33 218 28 180 48 197 77
m | 123.08] [ 114.48] 836 67 552 05 406 57
m [ 133.20] 12425 9032  20087] @ 139.41]

. 97.18] 11877 13072 19965 13658
[ 9e43]  102.17] - 49 649

H k|n 372 24-D=426  kinx 2,4-D=78.7
0.05
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Picture 4: Callus cultures originated from stem explants grown on maintenance
medium containing 0.5mg/I kin and 0.05mg/| 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).

I SERZ) ST ) T I

kin=6.3 2,4-D=6.8 kinx 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).

m 12.02 23.14 36.41 30.87 :I

kin=5.4 24-D=8.3 kinx 2,4-D=12.3

LSD 0.05

The combination of 0.5mg/I kin and
0.05mg/l 2,4-D showed the highest
dry weights in both types of
explants. These weights
(107.95mg) and (115.67mg) were
significantly higher than all other
treatments. According to the results
stated above, callus was induced
on leaf and stem explants then
maintained for many subcultures
on MS medium containing 0.5mg/I
kin and 0.05mg/l 2,4-D for
subsequent experiments. Induction
and maintenance of callus cultures
in S. officinalis seem to favor low
levels of 2,4-D and rather higher
levels of kin Increasing the levels of
the two plant growth regulators
suppressed callus growth. The
increase of callus mass is

important for the production of

Kinetin (mg/I

o --
N T 7] T
_____55.62]

32.58
___115.67

26.53

7361
| 30.90]

secondary metabolites since they
are proportionally related (25). It
would be convenient from the
practical point of view to induce
and maintain callus on the same
growth nutrients and plant growth
regulators requirements. Induction

of callus on both types of explants

using the same medium
components is an additional
advantage for plant

biotechnologists.

The addition of 100mM NaCl to MS
medium caused browning to callus
culture, while callus weight was not
much affected for both
concentrations (50 and 100)mM of
NaCl. The callus browning may
relate to the increase in secondary
products secretion especially the

phenolic compounds. Callus growth
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initiated from leaf explants and
grown on the maintenance medium
containing 100mM NaCl was more
clumpy, unfriable and tended to be
yellowish (Picture 5). While callus
cultures initiated from stem
explants tended to be friable and
brown (Picture 6).

GC methods were used for
detection and quantification
analysis of (rutin, a-pinene,
linalool, geraniol, apigenin,
quercetin and coumarin).
Quantities of the investigated
secondary metabolites are
presented in table (5). The
quantities varied depending on
the type of plant tissue and the
type of culture. Rutin showed
the highest concentration in
callus culture that initiated from
leaf and grown on a medium
supplemented with  100mM

NaCl as elicitor reaching

(0.448mg/g) followed by cell
suspension culture initiated
from stem explants
(0.418mg/g), while the lowest
value was in stem explants of
the intact plant and in the
sample of callus culture
initiated from stem explants an
grown on a medium
supplemented with 50mM NaCl
(0.162 and 0.166)mg/g
respectively. a-pinene showed
the highest concentrations
(1.390mg/g) in callus cultures

initiated from leaf and grown on

a medium supplemented with
100mM NaCl. The lowest

concentrations of a-pinene

Picture 5: Appearance of callus
cultures initiated originally on leaf
explants and maintained on
maintenance medium containing
100mM NacCl 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
suspension culture initiated from
stem (0.141mg/g) followed by the
samples of intact plant from leaf
source (0.298mg/g). a-pinene was
not detected in callus cultures that
initiated from leaf and stem
explants and grown on a medium
supplemented with  50mM NaCl
and in the sample of callus culture
initiated from stem and grown on a
medium supplemented with
100mM NaCl as elicitor. Maximum
concentration of linalool appeared
in callus cultures initiated from leaf

and stem explants grown on a

medium supplemented with
100mM NaCl (1.170 and
1.137)mg/lg  respectively. The

lowest concentrations were found
in callus samples initiated from leaf
and grown on a medium
supplemented with 50mM NaCl

(0.230mg/g) followed by leaf

explants of the intact plant with a
value of (0.330mg/g). Linalool was
not detected in callus cultures
initiated from stem explants.
Geraniol was detected in all
samples achieving the highest
level in callus cultures initiated
from leaf and grown on a medium
supplemented with 100mM NaCl
(0.547mg/g) and in cell suspension
cultures initiated from leaf explants
(0.524mg/q). The lowest
concentration was detected in
callus cultures initiated from stem
and grown on a medium
supplemented with 100mM NaCl
(0.076mg/g) and in callus cultures
initiated from stem (0.093mg/qg).
Apigenin  was found at high
concentration in callus cultures
initiated from leaf and grown on a
medium supplemented with
100mM NaCl (0.825mg/g) followed

by (0.758mg/g) in cell suspension
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cultures of stem explants. Callus
cultures initiated from stem
explants recorded the Ilowest
concentration (0.050mg/g) also the
sample of the intact plant from
stem recorded low apigenin
content (0.098mg/g). Quercetin
recorded the maximum
concentration in the sample of
callus cultures initiated from leaf
explants and grown on a medium
supplemented with 100mM
NaCl(0.768mg/g), whereas the
lowest level was detected in callus
cultures initiated from stems and
grown on a on a medium
supplemented with 50mM NacCl.
Quercetin was not detected in cell
suspension cultures initiated from
leaf explants. Coumarin highest
level (0.590mg/g) was found in
callus cultures initiated from leaf
Fried and Sherma (11) and Culea
et al, (7) reported that the
separation and purification of
secondary products are usually
carried out using gas
chromatography and TLC methods.

Exposure of cultured plant cells
to an elicitor result in some genes
expression that leads to the
formation of the secondary
metabolites which are found in
entire plant. Additionally, inclusion
of NaCl in culture medium may

induce the synthesis of new

and grown on a medium
supplemented with 100mM NaCl
followed by (0.440mg/g) in callus
cultures initiated from stem and
grown on a medium supplemented
with 100mM NaCl. Coumarin was
not detected in cell suspension
cultures initiated from stem
explants.

It is clear that a-pinene was
abundant at high concentration
compared with other studied
compounds. The table also shows
that among all the samples under
investigation, the callus culture
initiated from leaf and grown on a
medium supplemented with
100mM NaCl as elicitor gave the
highest concentrations for all
tested essential oils and phenolic

compounds.

proteins (2). This may lead to the
synthesis of secondary metabolites
that plant tissue cultures are
utiized for stress tolerance.
Although the undifferentiated cells
of plant tissue cultures are
generally totipotent, many genes
including  those involved in
secondary metabolism are
repressed with the consequence
that the yields of desired
compounds in cultures are low.

However, it is becoming

increasingly apparent that a large
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number of secondary metabolites
belong to a class of substances
termed phytoalexins. These are
stress- related compounds
produced in the normal plant as a
result of damaging stimuli from
physical, chemical or
microbiological factors. When cell
cultures are subjected to such
elicitors, some genes are
depressed, resulting in the
formation of the secondary
metabolites which are found in the
entire plant.

The results agree with Taniguchi
(31) who stated that terpenoid
synthesis can be induced by
elicitors and Phatak (24) who
reported that the hydrocarbons
(terpenes) can be detected in
tissue cultures. Wide variety of
chemicals can be produced from
plant tissue cultures, some produce
medicines, essential oils and

various other biochemicals.

Stojakowska (30) reported that
various types of phenolics and
polyphenols are constituents of
plant tissue cultures.

Vanisree et al., (33) referred to
the major advantages of a cell
culture system over the
conventional cultivation of whole
plants which are: Useful
compounds can be produced under
controlled conditions independent
of climatic changes or soil
conditions, cultured cells would be
free of microbes and insects, cells
of, tropical or alpine, plants could
easily be multiplied to yield specific
metabolites, automated control of
cell growth and rational regulation
of metabolite processes would
reduce labor cost and improve
productivity and organic
substances are extractable from

callus cultures 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 || a- Linalool || Geraniol | Apigenin | Quercetin | Coumarin
pinene
Loaf 0.338 |0.298 | 0.329 0.309 0.225 0.420 0.411
ea
0.019 | £0.009 | +0.018 | £0.007 | £0.013 | £0.006 +0.009
Intact plant
st 0.162 | 1.347 | 0.755 0.153 0.098 0.138 0.298
em
+0.017 | £0.067 | +0.008 | +0.016 | +0.001 +0.002 +0.022
Leaf 0.410 |0.307 | 0.906 0.110 0.146 0.269 0.313
ea
Callus +0.024 | 0.032 | £0.003 | £0.003 | £0.002 | +0.131 +0.066
culture Stem 0.357 | 0.330 | 0.000 0.093 0.050 0.163 0.33
0.049+ | £0.052 | 0.000 0.020+ | 0.001t | 0.015% +0.040
Leaf 0.390 |0.414 |0.707 0.524 0.669 0.000 0.134
ea
el £0.012 | £0.008 | £0.014 | +0.007 |+0.026 |0.000 | +0.013
suspension
culture Stem 0.418 | 0.141 0.531 0.155 0.758 0.304 0.000
+0.023 | 0.017 | £0.011 | £0.003 | +£0.056 | £0.045 0.000
0.287 | 0.000 | 0.230 0.171 0.128 0.091 0.143
Callus Leaf
culture + +0.006 | 0.000 | +0.012 | +0.130 |+0.012 | +0.005 +0.002
50mM 0.166 | 0.000 | 0.507 0.233 0.153 0.004 0.311
NaCl Stem
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
Callus Leaf
. +0.002 | £0.075 | £0.003 | +0.033 | £+0.003 | +0.002 +0.015
cu
+100 st 0.286 | 0.000 | 1.137 0.076 0.109 0.167 0.440
em
+0.001 | 0.000 | +£0.005 | +0.034 | +0.006 | +0.026 +0.046

Table (6) shows a comparison
between tissue culture systems
and the intact plant in increased or
decreased ratios of the secondary
Rutin

showed an increase in all tissue

metabolites investigation.
culture systems except when NaCl
was added at 50mM to callus
leaf. This

increment was more than doubled

cultures initiated from

(2.578) in cell suspension cultures
initiated from stem explants. a-

pinene showed an increased ratios

in callus cultures initiated from leaf
explants (1.030), cell suspension
culture initiated from leaf (1.390)
and increased to more than four
folds (4.670)

initiated from leaf and grown on a

in callus cultures

medium containing 100mM NaCl.
Tissue cultures initiated from stem
explants mostly showed either
reduced levels of a-pinene or not
detected. Linalool increased to
about 3 folds in callus cultures

initiated from leaf explants grown
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on a medium containing 100mM
NaCl. It is more than doubled in
callus and cell suspension cultures
initiated from leaf (2.750 and 2.147)
respectively. Additionally callus
cultures initiated from stem and
grown on a medium containing
100mM NaCl showed an increased
ratio reaching (1.506). High ratios
of geraniol were recorded in callus
cultures initiated from leaf explants
grown on a medium supplemented
with 100mM NaCl, cell suspension
cultures initiated from leaf explants,
callus cultures initiated from stem
explants and grown on a medium
supplemented with 50mM NaCl
and in cell suspension cultures
initiated from stem explants, these
ratios were (1.769, 1.697, 1.523
and 1.009) respectively. Apigenin
recorded an increase to more than
seven folds (7.735) in cell
suspension culture initiated from
stem explants followed by callus
cultures of leaf explants that grown
on a medium supplemented with

100mM NaCl that increased to
more than 3 folds (3.668), to a
lesser extent in cell suspension
cultures initiated from leaf (2.973),
followed by (1.561) in callus
cultures grown on a medium
supplemented with 50mM NaCl

initiated from stem explants. High

ratio of quercetin (2.200) was
noticed in cell suspension cultures
initiated from stem and callus
cultures of leaf explants grown on a
medium supplemented with 100mM
NaCl (1.829). This followed by
(1.208 and 1.184) for the callus
cultures initiated from stem
explants and grown on a medium
supplemented with 100mM NaCl
and callus cultures initiated from
stem explants respectively.
Coumarin in the callus cultures
initiated from stem and grown on a
medium supplemented with 100mM
NaCl showed an increased ratio
reached to approximately 1.5 fold
(1.477). Similar ratio (1.435) in leaf
explants of the same sample was
recorded. Callus cultures initiated
from stem and callus cultures
initiated from stem explants and
grown on a medium supplemented
with  50mM NaCl showed ratios
(1.109 and 1.046) respectively.

The amount of the product may
vary depending on the amount of
specific supplements such as NaCl
in the medium. One benefit of using
tissue cultured cells is that they
may offer higher metabolites
concentrations per cell and
synthesis rate than whole plants.
Scott and Dougall (28) reported

that the mechanisms by which
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these compounds increase may be
associated with the amounts of
essential enzymes in the
biosynthesized pathway or it may
be associated with supply of
enzyme synthesized precursors.

Dix and Pearce (10), showed the
phytochemical effects of nutrient
stress in cultured plant cells by the
addition of NaCl that caused an
increase in secondary metabolites,
accumulation of amino acids and
other substances in N. tabacum.
The results disagree with Scott and
Dougall (28) who indicated that the
plant tissue culture system may
produce lower secondary
metabolites compared with the
intact plant, while Jogdand (15)
reported that suspension cultures
are ideal for the production of
secondary metabolites which are of
therapeutic value. His study also
confirmed by (27).
Stress affects secondary
metabolism of cultured plant cells.
One of the features of cultured cells
is the activation of genes coding for
compounds not usually produced at
the whole plant level. This
response can occur through the
stress mediated induction of
specific mMRNA. Alternatively, some
compounds that are characteristic

of the intact plant may not be

synthesized (9). Ramawat, (25)
reported that the secondary plant
products are genetically controlled
phenomenon. However, various
biotic and abiotic factors influence
secondary metabolites production
via gene activation or by
stimulating the physiological
processes leading to enhanced
accumulation of such products.
Furthermore, the synthesis of most
of the secondary metabolites is a
several steps reaction involving
several enzymes (several genes)
which means that the synthesis
may be stimulated at any step to
enhance their production.

Table 7 represents the total
studied

essential oils (a-pinene, geraniol

concentration of the
and linalool)  and phenolic
compounds (rutin, apigenin,
quercetin and coumarin). This table
shows that S. officinalis essential
oils concentration increased in
most of tissue cultured systems
compared with intact plant. The
samples recorded higher
concentrations than intact plant
since: callus culture initiated from
leaves gave (1.323mg/g), cell
suspension culture initiated from
leaves (1.645mg/g) and callus
cultures initiated from leaf and stem

explants grown on a medium
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supplemented with 100mM NaCl as
an elicitor (3.107 and 1.213)mg/g
respectively. Phenolic compounds
also showed increased
concentrations in the in vitro
systems. They increased in callus
initiated  from  stem

(0.900mg/qg), cell

suspension culture initiated from

cultures

explants

stem explants (1.480mg/g). The
sample of callus cultures initiated
from both explants and grown on a
medium supplemented with 100mM
NaCl recorded 2.631mg/g for leaf
explants and 1.002mg/g for stem
explants.

It was found that in all studied
samples, leaf explants showed an
increase in essential oils, whereas
stem explants showed an increase
in phenolic compounds only,
except for the sample of callus
grown on a medium containing
100mM NaCl which

increased

showed
concentrations of
essential oils and phenolic
compounds in both stem and leaf

explants.

The sample of -callus cultures
grown on a medium supplemented
with 50mM NacCl initiated from both
explants showed no increase in
essential oils or phenolic
compounds. This table indicates
that S. officinalis contains active
compounds in leaf and stem
different
concentrations. Nakiboglu (23),
Abu-Shanab et al.,

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

leaf explants of S. officinalis for

explants but at

extraction of active compounds
whereas; Kavvadias et al., (17)
stated that the medicinal parts of S.
officinalis are leaves and stems.
Various stress factors impact on
the qualitative and quantitative
accumulation of valuable
secondary products in nature. Lila,
(18) indicated that elicitors from
biotic and abiotic sources can be

added to culture media to stimulate

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 Rutin | a-pinene | linaloo | Geraniol | Apigenin | Quercetin | Coumarin
I
Callus culture : Leaf 1.216 1.030 | 2.750 0.357 0.649 0.640 0.762
Intact plant
Stem 2.202 0.245 | 0.000 0.607 0.510 1.184 1.109
Cell suspension Leaf 1.156 1.390 | 2.147 1.697 2.973 0.000 0.325
I |
et t“gfantntad Stem | 2.578| 0.104| 0.703| 1.009| 7.735 2.200 0.000
Callus culture Leaf 0.859 0.000 | 0.698 0.552 0.569 0.217 0.348
+ 50mM NaCl :
Intact plant Stem 1.023 0.000 | 0.671 1.523 1.561 0.029 1.046
Callus culture Leaf 1.326 4.670 | 3.553 1.769 3.668 1.829 1.435
+100mM NaCl :
Intact plant 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)

Leaf Stem Leaf
—— I-

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

Callus culture + 100mM NaCl
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CONCLUSION

1.

Callus cultures of S.
officinalis can be induced
and maintained on MS
medium supplemented with
0.5mg/l kin and 0.05mgl/l
2,4-D using stem and leaf

explants.

. Plant tissue culture

techniques are potential
source for increasing the
production of secondary
metabolites. Rutin is
increased in all tissue
culture  systems  except
when NaCl was added at
50mM to callus cultures
initiated from leaf.

a-pinene production can be
increased to more than four
folds (4.670) by callus
culture initiated from leaf
and grown on a medium
containing 100mM NacCl, cell
suspension culture initiated
from leaf (1.930).

Linalool production can be
increased to about 3 folds in
callus cultures initiated from
leaf explants grown on a
medium containing 100mM
NaCl.

. Geraniol

increased to
(1.769) times using callus
cultures initiated from leaf
explants grown on a medium
supplemented with 100mM
NaCl.

. Apigenin production can be

increased to more than three
folds (3.668) using callus
cultures of leaf explants
grown on a medium
supplemented with 100mM
NaCl.

. Quercetin  production is

increased by (2.2) times in
cell suspension cultures
initiated from stem and
callus cultures of leaf
explants grown on a medium
supplemented with 100mM
NaCl (1.829).

. Coumarin production can be

increased in approximately
1.5 times in callus cultures
initiated from stem and
grown on a medium
supplemented with 100mM
NaCl.

. Essential oils can be

produced at higher

concentrations using plant
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tissue culture systems rather

than whole plant.

10.Phenolic compounds can be

increased using in vitro
systems in the callus
cultures initiated from leaf
and stem explants grown on
a medium supplemented
with 100mM NacCl.
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ABSTRACT

Cholera toxin was produced and
purified from the local clinical
isolate of V. cholerae gained from
Central Health
Baghdad/Ministry of Health . Few

steps was employed for purification

Laboratories/

of CT including concentration of the
protein, back extraction, and gel
filtration.

Antiserum prepared from Rabbit
immunized with CT conjugated with
tween 80-ferrous dextran as a first
dose and alum-precipitate as a
booster dose and the antibody
concentration revealed that CT-
Tween 80- ferrous dextran gave
high antibody concentration. Radial
Diffusion test (RID)
precipitate  ring
purified CT and

antiserum. Also it gave linear

Immune
showed one

between

relation ship between different CT

concentration and antiserum.

INTRODUCTION

Vibrio cholerae is the type species
of the genus Vibrio, a membere of
the family Vibrionaceae. This
species cause the more mortality
and morbidity disease, the cholera.
A major concern early cholera
investigator was the differentiated
the epidemic associated strains
from other atypical vibrios or non
cholera  vibrios  which  were
regarded primarily as a non
pathogenic environmental isolates.
Non-O1 strains are part of normal,
free living autochthonous bacterial
flora in estuarine areas and have

not been associated with epidemics

but can cause sporadic diarrhea
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which had been found to be hypo-
toxigenic or non- toxigenic and are
ubiquitously distributed in aquatic
environment (1,2). Microbiologists
have developed isolation
techniques, refined the taxonomy
and subtyping of vibrios using both
the traditional ways based on the
phenotypic characters, or the more
recent genetics based techniques
(3).

Many emerging and reemerging
bacterial pathogens synthesize
toxins that serve as primary
virulence factors and epidemic
cholera caused by O1 and 0139
which both produce and secrete
cholera toxin (CT). Many methods
adopted for screening of the
presence of CT depending either
on the enzymatic activity of CT or
its bioactivity saw in animal model,
and other methods based on the
immunological properties of CT
protein. While nucleic acid- based
methods appeared to provide more
specific, sensitive and speed
characterization of CT, so
emergence of PCR, multiplex PCR,
DNA probes, and DNA sequencing

(3).

Despite all the fear in hearing the
name cholera toxin, it appeared as
a potentially tool for investigating at
many researches fields.

Because of the difficulties of CT
detection by using animal models
and tissue culture. This study came
in order to evaluate the immune
stimulation of purified CT from local
clinical isolate of V. cholerae
through  the

antiserum by new trial and using

preparation  of

the antiserum in CT detection and
quantification by Radial Immune
Diffusion method (RID).

MATERIALS AND METHODS
Bacterial isolates

Clinical isolate of V. cholerae O1
belong to ElTor biotype Ogawa was
gained from the Central Health
Laboratory/ Ministry of Health,
identified and characterized again
in present study following Elliot
(2001) and Otawa (2004).

Production and Extraction of CT
The capability of the isolate of V.
cholerae O1 to produce Cholera
toxin (CT) was measured
quantitavely as described by Al-

Khafaji (2007). Briefly, overnight
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culture of V. cholerae grown on 20
ml of production medium (AKI pH
8.5 supplemented with 0.2% of
Asparagine and Glucose ) was
centrifuged at 5000 rpm for 15
minute to prepare free cell extract.
Concentration at 80 % salt
saturation was done for free cell
extract using Ammonium sulfate
salt. Finally desalting of
concentrated extract was achieved

by Sephadex G25.

Measuring of CT

Quantitative measurement of CT
was determined by measuring the
erythemal activity EA using Guinea
pig (8,9).

Toxin  Units was  calculated
(depends on its definition) in that
each 5-8 mm of EA is equivalent
to 1 Toxin Unit (TU) of enterotoxin.

TU/ml= (EA mm + 5) x10

Specific  toxin activity  was

calculated as the ratio of TU/ml

divided by the protein
concentration.

Determination of protein
concentration

Protein concentration was

measured by dye binding Bradford

method using Bovine Serum
Albumin for preparing the standard

curve (10)Bradford, 1976).

Purification of CT

purification of CT was achieved
after extraction, concentration,
back extraction between 80% -
20% of salt saturation and gel
filtration through Sephadex G100 to
obtain purify protein following
Stellwagen ( 1990) and Al-Khafaji
(2007).

Cholera toxin antitoxin
preparation from Rabbits
Antitoxin against CT was prepared
by injecting the Rabbit with purified
CT conjugated with  ferrous
dextran-tween80; booster dose
was prepared as aluminium
precipitate of CT and given to
animals; blood was with drown and
serum was obtained and stored at -

20°C.

The CT conjugates preparation
CT Ferrous Dextran-Tween mixture
was prepared as followed:

purified CT solution of 200 ug/ ml
was heated by boiling water bath

for 10 minute. Equal volume
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of CT solution and Ferrous Dextran
— Tween was mixed together and

used for rabbit injection.

Booster Dose preparation

To prepare Aluminium precipitate —
CT each 225 ml of sodium
bicarbonate solution was added to
each 5 ml of purified CT then 2.25
ml of aluminium potassium sulfate
was added slowly with stirring to

CT- sodium bicarbonate mixture

and left for 15 min with stirring.
Finally mixture was spun at 1500
rom for 15 min, washed for three
times with PBS and the formed
precipitate was suspended with 5
ml of PBS (12).

Immunization schedule

The immunization time and the
location of injection was done
following Green and Manson
(1998) as presented in table (1)

Table (1) The immunization schedule of Rabbits by purified CT

Dose \ Material

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

One week was left between doses
for both conjugated method and
the first blood collection was done
a week after third dose. Another
booster doses as AI-CT precipitate
(0.25 ml of precipitate suspension)
was given via the marginal ear vein
and blood was collected 10 day

later.

Serum preparation:

Injected | Injection location
vol/ml

[.m, thigh muscle
1 [.m, thigh muscle
0.25 Marginal ear vein

Blood was collected by heart
puncher, left at room temperature
for 1 hour, and at refrigerator for 2-
3 hours. Clotted blood was spun at
1500 rpm, serum above
precipitate was collected, stored at
-20°C and heated at 56°C for 30
min  before being used in

experiment (12).

Agarose preparation:
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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).

Radial Immune Diffusion agar
Radial immune diffusion was done
as shown below:

Ten milliliter of agarose prepared
above were mixed with 100, 200,
300 pl of serum prepared above,
mixtures were mixed well without
bubble formation and poured in
petridish.

Dilutions of CT were prepared in
PBS to give 240, 210, 180, 120,
90, 60, 30 ug/ ml.

Holes with 3 mm diameter were
made in solidified agarose and 50
I of dilutions were added to holes;
plates were incubated at
refrigerator for a week and the
diameter of precipitate ring was
measured. Blot was drown
between the precipitated ring
diameter and the concentrations
(12).

RESULTS AND DISCUSSION
The clinical isolate used in the

production of CT was confirmed as

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
diameter of circular, smooth,
glistening and slightly flattened
appearance of colonies. Whereas,
it appeared as pale or slightly pink
often resembling colonies of late or
slow lactose fermenting organisms,
with  1-3 mm  diameter on
MacConkey agar. They appeared
as offwhite colour with a dot in their
center on the TSA.
The isolate gave positive reaction
with oxidase test , positive to string
test and cholera red reaction.
Fermented glucose not lactose
appeared as red surface and
yellow bottom of KIA slant with no
gas and H,S formation. The further
biochemical tests which must be
carried out to confirm the complete
characterization as presented in
table(2).
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Table (2) Biochemical tests for V. cholerae isolate identification

Characters test
Growth at pH 5.5

The isolate

Growth at:

0 NaCl

3% NaCl

6% NaCl

10%NacCl

Motility

Production of:

Amylase

Gelatinase

+

Hemolycin

Lipase

Protease

+| + |+ |+

MR

VP

+

Sensitivity to:

Polymexin B 50 IU

Polymexin B 100 IU

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

The recent purification scheme
used in CT purification proved that
specific activity increased through
the purification steps in that salt
fractionation by back extraction
method led to increasing specific
activity from only 62.5 to 117.2 and
purification field reached to 1.4.
This is due to the exclude of the
contaminants from the crude
extract. Desalting of the crude

concentrated extract with the use

of Sephadex G25 led also to
increase both specific activity and
purification field but CT yield
however, highly decreased to
reach about only 12% because of
the sample dilution that reached to
2.5 fold of dilution factor. The most
important advantage was that the
specific activity of CT highly
increased with gel filtration step on
Sephadex G100 to reach 613.4

corresponding approximately 100-
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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

Total EA
(mm)

Specific Purification|Yield %
toxicity | field
(unit/mg)

Purification]| Volume Protein
step (ml) concentratioprotein

(mg/ ml) (mg)

(TU/mI

Culture

extract

20%-80% 20

saturation

Desalting 45 0.8 36 12* 120 150 24 12
30 0.326 9.78 20* 200 | 6134 98 20

Gel filtration |

*Sample diluted 1:5

The the
purification table (3) showed that
CT could be purified with high
specific activity by only few steps.
Other

filtration chromatography as a step

results presented in

researchers used gel
in CT purification from V. cholerae
and its related LT enterotoxin was
produced by E. coli and enterotoxin
from Clostridium perifringens (
7,15,16,17)

Antiserum preparation against
cholera toxin

Polyclonal  antibodies are
raised by injecting an immunogen
after an

the

into an animal and,

appropriate time collecting

blood fraction which contain the
antibodies of interest.

Several parameters must be
considered with respect to the final
use to which the antibody will be
put including, the specificity of the
their

between

abilities to
different

antibodies in
distinguish

antigens, the avidity, and the titer
of antibodies which determines the
optimal dilution of the antibody in
the assay system. Thus we tried in
this the

producing antiserum with high

study possibility  of
affinity and titer by injecting rabbits
with purified whole CT.

The first step in raising the
the

antiserum  prepared  at
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laboratory is the use of a suitable
adjuvant. Dextran-CT-tween tend
to serve the adjuvancity of mixtures
replacing the complete and
incomplete adjuvant usage,
because antigens are more
immunogenic when presented in
an insoluble form or with an
adjuvant into which soluble antigen
is combined and the mode of
action of adjuvant may be
attributed to the slow release of the
antigen from the mixture (12,14).
This treatment employed the use of
tween 80 which acts as a lipid
droplet because of its chemical
nature, it contain hydrophilic and
hydrophobic ends. Thus may
forming micelles- like structure
which encounters the CT as a

center and the ferrous dextran

serves as hydrophilic
polysaccharide conjugate protein
(dextran-CT

based on the description of the

conjugate).  This

conjugation of CT-B subunit to
dextran employed by Bergquist et
al. (1995) as a model of
polysaccharide antigen.

The Radial immune diffusion agar
were employed to determine the
specificity of antiserum for CT
prepared . The results obtained by
this study revealed that serum
obtained from Dextran- CT- Tween
conjugate treatment experiment
gave a linearity reaction between
the log of antigen (Ag)
concentration and the diameter in

mm of precipitation ring in single

radial immune diffusion reaction
(RID).

Figure (1) Precipitating ring between purified CT and antiserum in Radial
Immune Diffusion test
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Each concentration showed only
one precipitation ring around well
which determine the identity of the
preparation of Ag solution as
presented in figure (1). Our results
in accordance with Finklestein and
Lopsolloto (1970) how, used RID
in measuring the CT quantity
through the purification steps of
CT.

The emergence of using a purified
CT in preparing antiserum from
different animals to overcome the
unspecific is related to different
antigenic determinant which are
possibly there with the antigen of
interest. On the other hand, the
whole CT as well as its B- subunit
and their related LT produced by E.
coli and other bacteria were very
immunogenic substances.
However, the differences between
the immunogenicity of the A and B-
subunits, in that the immunization
with intact toxin which gives rise to
antisera, always react strongly with
B-subunit but only irregularly and
at lower titer with A-subunit. Also
B-subunit is much more
immunogenic than A- subunit,
although it is less potent than the
intact toxin molecule (19,20,21,22).

Moreover, the Many methods were
adopted to make standardization of
antitoxin preparation as titration of
antitoxin  neutralization of skin
permeability factor, loop test |,
Chinese hamster ovary cell assay
(CHO) cell assay and the
estimation of vibrocidal titer in
which all need either laboratory
animals or sophisticated facilities
and equipment (19). Thus the
precipitation in gel by RID is an
easy technique to examine the
specificity of the test sera against
CT
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ABSTRACT
The extent of lipid peroxidation as
evidenced by the formation of
thiobarbituric ~ acid  react ive
substances (TBARS) and the
antioxidants superoxide dismutase
(SOD), catalase (CAT), reduced
(GSH),

peroxidase (GPx) and glutathione

glutathione glutathione
Stransferase (GST) in serum
samples of 53 breast cancer
patients in and around Santa Maria
Rs, Brasil , were studied. Controls
consisted of members of the public
with no previous history of breast
cancer or other cancer-related
diseases. The plasma samples of
the breast cancer patients showed
enhanced level of lipid peroxidation

when compared to the

corresponding controls. This was
accompanied by a significant
elevation in both enzymic and non-
enzymic  antioxidants. These
findings indicate the significant
increase in lipid peroxidation as
evidenced by the level of TBARS
and antioxidant status such as
elevated SOD, CAT, GPx, GSH
and GST in samples from breast
cancer patients compared to
controls.

Keywords : antioxidants , breast
cancer, glutathione peroxidase,

lipid peroxidation



International Journal for Sciences and Technology

Vol.5, No.1, January2010 51

INTRODUCTION

Breast carcinoma is one of the
most common neoplasms in
women and is a leading cause of
cancer-related deaths world wide.
The aetiology of breast cancer is
multifactorial.  Significant breast
cancer risk factors include age,
early age at menarche, late age of
menopause, late age at first
pregnancy, obesity, oral
contraception, hormone
replacement therapy, diet, family
history, lactation and prior history of
benign breast disease.(1) In the
United States, breast cancer is one
of the most common malignant
tumours in women. The American
Cancer Society estimated that
210,000 new

patients would be diagnosed with

approximately

breast cancer and 40,000 women
would die from this disease in
2004.(2). During five-year period
(2000-2004) 63923 lIraqi patients,
with various types of newly
diagnosed cancer were registered
by the Iraqi Ministry of Health from
all Iraqi provinces with exception of
3 Northern provinces (Sulaimanyia,
Erbil, and Dohouk). 32281 patients

were males (50.5%) and 31652
patients were females
(49.5%).Breast was by far the most
common site of cancer accounted
for 16% of all Iraqi patients(3) The
common risk factor in the
development of breast cancer is
the increased lifetime exposure to
endogenous or exogenous
estrogens. A number of genes,
including BRCA1 and BRCAZ2,
HER-2/neu and p53, have been
linked to breast cancer
susceptibility and development.(4)
radicals (OFR)

by a number of

Oxygen-free
generated

processes in vivo are highly
reactive and toxic.(4) However,
biological systems have evolved an
array of enzymic and non-enzymic
antioxidant defense mechanisms to
combat the deleterious effects of
OFR. Superoxide dismutase (SOD)
and catalase (CAT) play a key role
in the detoxification of superoxide

anion and hydrogen peroxide

(H202), respectively, thereby
protecting against OFR-induced
damage. Reduced glutathione
(GSH) in conjunction  with

glutathione peroxidase (GPx) and

glutathione S-transferase (GST)
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plays a central role in the defense
against free radicals, peroxides and
a wide range of xenobiotics and
carcinogens.(5,6) Oxidative stress
arises when there is an imbalance
between OFR formation and
scavenging by antioxidants. Excess
generation of OFR can cause
oxidative damage to biomolecules
resulting in lipid peroxidation,
mutagenesis and carcinogenesis.
OFR-induced lipid peroxidation has
been implicated in neoplastic
Although  a

number of studies have un reveled

transformation.(7)

the role of estrogens as well as the
imbalance in oncogenic and tumor
suppressor genes in breast cancer,
the involvement of oxidative stress
in breast carcinogenesis has not
been extensively documented. We
therefore examined the extent of
lipid peroxidation, as evidenced by
the formation of thiobarbituric acid
reactive substances (TBARS) and
the status of the antioxidants SOD,
CAT, GSH, GPx and GST in the
plasma of patients with carcinoma

of the breast.

METHODS

53 newly-diagnosed breast cancer
patients from Santa Maria , Brazil,
with a mean age of 46.71 + 3.85
years, and who had not undergone
any previous treatment for their
tumors, were chosen for the study.
The patients were clinically
categorized as stage Il (25
patients) and stage Il (28 patients)
infiltrative ductal carcinoma of the
breast. The patients were not using
hormones, oral contraceptives and
were nonsmokers. None of them
had concomitant diseases such as
diabetes mellitus, liver disease and
rheumatoid arthritis (Table |I).
Informed consent was obtained
from

all the participants. The Human
Ethics Committee, Brazil approved
the study. Controls consisted of
members of the public with no
previous history of breast cancer
and other cancer-related diseases.
Blood was collected by venous arm
puncture in patients and controls.
The collected blood was injected
into EDTA vaccutainets and the
plasma was  separated by
centrifuging at 1,000 g for15

minutes. All the chemicals
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and reagents used in the study
were of analytical grade and
Hi-Media
Laboratories (Brazil) and Sigma (St
Louis, MO, USA). Lipid
hydroperoxides were estimated by
the method of Jiang et al.(8) The

reaction mixture in a total volume of

purchased in

2.0 ml containing 0.2 ml of plasma
and 1.8 ml of Fox reagent, was
incubated  for 30

Hydroperoxides are detected by

minutes.

their ability to oxidize ferrous iron,
leading to the formation of a
chromophore with an absorbance
maximum at 560 nm. Lipid
peroxidation was estimated by
measurement of thiobarbituric acid
reactive substances (TBARS) in
plasma by the method of Yagi.(9)
The pink chromogen produced by
the reaction of thiobarbituric acid
with malondialdehyde, a secondary

product of lipid peroxidation was

estimated at 532 nm. GSH was
determined by the method of
Ellman.(11) GSH estimation was
based on the development of a
yellow color when 5,5-dithio (2-
nitrobenzoic acid) was added to
compounds containing sulfhydryl
groups. GPx activity was assayed
by the method of Rotruck et al(12)
with modification. A known amount
of enzyme
incubated with H202 in the

presence of GSH for a specified

preparation  was

time period. The amount of H202
utilized was determined by the
method of Ellman.(11) The activity
of GST was estimated by the
method of Habig et al,(13) by
following the increase in
absorbance at 340 nm using 1-
chloro-2,4-dinitrobenze as
substrate. SOD was assayed by

the method of Kakkar et al(14)

Table I. General characteristics of breast cancer patients.

General characteristics

Breast cancer patients

Total number of subjects
Age range (years)

Menopausal status

Premenopausal
Postmenopausal

Cancer site

20-70

28
25
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Left breast

Right breast

Clinical status

Infiltrative ductal carcinoma
Clinical stage

Stage Il T2N1MO

Stage Il T3N1MO

20
33

53

28
25

T: tumor size; T1: <2cm, T2: 2—4 cm, T3: >4 cm.

N: nodal metastasis, NO: no regional lymph node metastasis,

N1: metastasis in a single ipsilateral node of < 3 cm diameter,

M: distant metastasis, MO: no distant metastasis.

Based on the 50% inhibition of the
formation of nicotinamide, adenine
(NADH)-phenazine

methosulfate-nitroblue tetrazolium

dinucleotide

formazan at 520 nm, Hemoglobin
in the haemolysate was measured
according to the method of Drabkin
and Austin.(15). Blood was diluted
in an alkaline medium containing
potassium cyanide and potassium
ferricyanide. Haemoglobin

oxidized to methaemoglobin
combines with cyanide to form
cyanmethaemoglobin which was
measured at 540 nm. The data for
biochemical analyses are
expressed as mean and standard
deviation (SD).

comparisons were performed by

Statistical

Student’s t-test using the Statistical
Package for Social Sciences
version 10.0 (SPSS Inc, Chicago,
IL, USA).

RESULTS

The extent of lipid peroxidation in
the breast cancer samples as
evidenced by the formation of
TBARS, and lipid hydro peroxides,
is represented in Table Il.

The concentration of TBARS in the
cancer samples was significantly
higher (p < 0.05) when compared
to the

samples.

corresponding  control
Values and lipid
hydroperoxides showed a similar

but significantly greater response
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(p < 0.05) in cancer samples control samples.

compared to the corresponding

Table Il. 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 Ill. Antioxidant status in breast cancer patients (mean x 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. umol H202 utilised/s/ mg protein.

¢ mg/di plasma

d ymol GSH utilised/min/mg protein.

*As compared with breast cancer control. p < 0 .05.

Table Ill indicates the antioxidant samples. The concentration of

profile in the cancer plasma GSH and the activities of SOD,
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CAT, GPx and GST in the cancer

samples showed a marked
elevation compared to the controls.
The respective concentrations of
SOD and CAT were significantly
increased compared to the controls
(p < 0.05). The activity of GPx was
1.50 - fold higher in breast tumours
compared to the controls. GSH and
GST exhibited nearly a 2-3-fold
increase (p < 0.05) in the patient
plasma samples compared to the

corresponding controls.

DISCUSSION

Damage to the breast epithelium by
OFR <can lead to fibroblast
proliferation, epithelial hyperplasia,
cellular atypia and breast cancer.
Studies have shown increased lipid
peroxidation in solid tumors.(16,17)
Tamoxifen  therapy in  post
menopausal women with breast
cancer reduced the increase in lipid
peroxidation. Damage to the
mammary epithelium by reactive
oxygen species can lead to
fibroblast proliferation epithelial
hyperplasia, cellular atypia and
breast cancer.(18,19) The increase

in plasma lipid peroxidation in

breast cancer seen in the present
study was associated with
enhanced antioxidant capacities.
Increased generation of OFR, such
as 02 and H202, can induce SOD
and CAT. An increase in total and
mitochondrial SOD activities due to
over  expression has been
reported.(20)  Increased  SOD
MRNA expression was observed in
cancer samples from patients with
carcinoma of the breast.(21) Higher
activity of CAT has been
documented in tumor cell lines
compared to controls.(22) Our
results lend credence to these
reports. Glutathione, an important
substrate for GPx and GST, has
been documented to have
regulatory effects on cell
proliferation.(23) Over expression
of GSH has been reported in both
animal and human tumors by us as
well as by other
workers.(17,24,25). A significant
increase in the activity of GPx, the
first step of enzyme defense
against H202 and other hydro
peroxides, has been reported in
tumors.(26,27) The higher activity
of GPx in breast cancer cell lines

was suggested to result from an
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increased expression of genomic
DNA.(28) GST, which is involved in
the detoxification of electrophilic
toxins and carcinogens, is
increased in most of the human
studied. High

concentrations of GST may rapidly

tumors

detoxify anticancer agents, thereby
preventing their cytotoxic action.
Enhanced GST activity in breast
cancer samples in our study
supports ubiquitously-reported
induction of GST, especially the
iso-enzyme GST-P in various
cancer tissues and cell
lines.(29,30) Overproduction of
OFR coupled with antioxidant
depletion is recognized to result in
oxidative stress.(5,6) The increase
in lipid peroxidation in breast
cancer patients in the present study
was counter balanced by enhanced
host antioxidant defense systems
protecting against oxidative stress.
Recent reports suggest that
oxidative stress can cause up
regulation of antioxidant enzymes
that render cells more resistant to
subsequent oxidative insult.(31)
Prolonged exercise generates
oxidative stress, which results in

increased endogenous

antioxidants. Exercise-trained mice
showed increased levels of hepatic
SOD and CAT.(32,33) Several
researchers reported decreases in
the antioxidant level and increases
in the lipid peroxidation level.(1,2)
Over expression of antioxidants
has been documented in a wide
variety of malignant tumors,
including breast cancer.(17,27,29)
Cancer cells with increased
activities of antioxidant enzymes
are presumed to escape
recognition by cytotoxic
lymphocytes.(34) From the results
of the present study, we suggest
that increased lipid peroxidation
and host antioxidant defenses
associated with the development of
breast cancer may offer a selective
growth advantage to tumor cells
over their surrounding normal

counter parts.
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ABSTRACT
This is

conducted in Iraq for pregnant

cross-section  study

women during the period of
September-November 2007. The
main objective of the present study
is to estimate the prevalence and
identify the risk factors of the
infection

hepatitis B among

pregnant 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 &
IgM).

Our  findings included the

prevalence of chronic HBV

infection among pregnant women is
3(3%) and previous HBV infection
was 2 (2%) giving an overall
prevalence of HBV infection of
5(5%). Hepatitis B markers showed
HBsAg was positive in 3 (3%),
HBcADb (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. 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 blood transfusion,
intravenous drug injecting, and
husband hepatitis.

Also we detected the most

occurrence of HBV infection was in
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unvaccinated pregnant women with

HBYV vaccine.
INTRODUCTION

Hepatitis is an ancient disease
descried as a disorder in which
viruses or other mechanisms
produce inflammation in the liver
cells, resulting in their injury or
destruction. In most cases, this
inflammatory process is triggered
when the immune system fights off
infection caused by viruses. It can
also be caused, however, by an
overactive immune system that
attacks its own liver cells.
Inflammation of the liver can also
occur from medical problems,
drugs, alcohol, chemicals, and
environmental toxins. Hepatitis
varies in severity ranged from a
self-limited condition with total
recovery to a life threatening or
life-long disease . Hepatitis is
one of two ways:

e Short-term (acute hepatic):

Acute hepatic can begin
suddenly or gradually, but it has a
limited course and lasts beyond
one or two months. Usually, there

is only spotty liver cell damage and

evidence of immune system
activity, but on rare occasions,
acute hepatitis can cause severe,

even life-threatening, liver damage
2)

e Prolonged (chronic
hepatitis):

The chronic forms of
hepatitis persist for a prolonged
period. Experts usually categorize
chronic hepatitis as either (1)
chronic persistent or (2) chronic
active hepatitis, which  are
indications of severity. Chronic
persistent hepatitis is usually mild
and non- progressive or slowly
progressive, causing limited
damage to the liver. If damage to
the liver is extensive and cell injury
occurs beyond the portal tract,

chronic active hepatitis can develop
(2)

The term viral hepatitis is
often thought to be synonymous
with disease caused by the known
hepatotropic  viruses, including
hepatitis.

Viruses A, B, C, D, E, and G
.However, the term hepatotropic
are itself a misnomer. Infections
with hepatitis viruses, especially

hepatitis viruses B and C, have
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been associated with a wide variety
of extra hepatic manifestation.
Infrequent causes of viral hepatic
include adenovirus,
cytomegalovirus, Epstein-Barr
virus, and rarely, herpes simplex
virus infection &),

Viral  hepatitis represents an
important health hazard, since the
earlier age at which the infection
is acquired, the greater risk to
develop a serious consequence (5.
) Viral hepatic is common on
worldwide 7 . It causes millions of
death among the population of
the world vyearly ( ® It s
estimated that more than 1/3 of
the total population of the world has
been exposed to hepatitis viruses
(910) Worldwide about 350 million

persons are suffering from

chronic hepatitis B infection (1)
.The risk for them to develop
hepatocellular carcinoma is about
100-200 times higher than that for
non-chronic  carriers .Chronicity
occurs in 90% of the patients
with parental transmission and 5-
10% when HBV acquired during
adulthood®  While for HCV the
number of infected persons , who

are considered as chronic carriers

is about 2.7-3.5 million cases world
widely © 13 1%15) chronicity occurs
in 80-85% of the
patients' > ¢ ) HBV kills about 1

million persons each year "® and
13, 17

infected

15-25% die prematurely "* 1" also
it was estimated that hepatitis
viruses' infections have high
prevalence in East Asia ("%

In the United States, viral hepatic,
in general, ranks third among
reportable communicable diseases.
Every year more than 600 000
Americans become newly infected
with some form of viral hepatitis,
yet only 10% of these cases are

reported to the health authorities.
(20,21)

Viral hepatitis and pregnancy

Viral hepatitis is the most common

cause of jaundice in pregnancy >

23} The course of most viral
hepatitis infections is unaltered by

@24 However, a

pregnancy
severe course of viral hepatitis in
pregnancy has been noted in
patients with hepatitis E and
disseminated herpes simplex virus

( HSV ) infections (23 24)
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In the United States, 15 000
pregnant women who are hepatitis
B surface antigen (HBsAg) -
positively deliver annually ¥,
Universal screening of pregnant
women for HBsAg is now
reduce

performed to parental

transmission of hepatitis B virus (%
)The risk of hepatitis B virus
vertical transmission is 10% in
mother with negative HBeAg and
positive HBeAb and 90 % in
those with positive HBeAg ** 2>
%) The risk of chronic hepatitis
virus's infection in neonate who
does not receive
immunoprophylaxis and
vaccination for hepatitis B virus is
40 %, (25)

Infants of HBsAg positive mother
should receive hepatitis B immune
globulin immunoprophylaxis at birth
and hepatitis B vaccine at one
week, one month and six months
after birth @ 2 This regimen
reduces the incidence of hepatitis B
virus vertical transmission to 0-3%
(24)

In case of acute hepatitis B virus
infection complicating pregnancy,
the prevalence of neonatal infection

depends on the time during

gestation that maternal infection

@) Neonatal hepatitis B

occurs
virus infection is rare if maternal
infection takes place in the first
trimester. The infection occurs in
6% of neonates of women infected
in the second trimester, in 67% of
those infected in the third trimester
and in virtually all of those infected

in the immediate postpartum period
(25)

MATERIALS AND METHODS

The study population includes 100
pregnant women aged from 15-41
years. These women belong to
rural and urban areas.

After completing the interview, a
blood sample was drawn from each
subject included in the study. About
5 ml of blood was obtained by vein
puncture under septic conditions.
The blood was collected in plain
tubes without anticoagulant. Each
tube was labeled by a code
number. Sera were separated and
stored at -20 C° until tested for

HBV.

Three serological tests were done

for each blood sample as follows:
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1. Qualitative determination of
Hepatitis B surface Antigen
(HBs Ag) by ELISA, using
commercial kits obtained from
Hepanostica HBsAg ultra
(bioMerieux. Netherlands). 192-
test kit.

2. MiniVidas for detection of HBc
IgM (VIDAS HBc IgM 11).
BioMerieux-France.

3. MiniVidas for detection of HBc
IgG (VIDAS HBc IgG 11),
bioMerieux-France.

Instruments

Instruments used during the study
are listed in bellow:

1- Centrifuge, K24, 12x10 ml (
Janetzki , Germany ) .

2- Micro well system reader 2305
(Organon Teknika, Austria) .

3- MiniVidas system (BioMerieux S

A, France) .

For HBsAg :

1. A 25 pul specimen diluents was
Pipette into the assigned well.

2. A 100 pl (undiluted) sample or
control was Pipette into

assigned wells which include

three negative controls and one

positive control in each micro
plate (pipette the controls after

the samples).

3. Plates were covered with an

adhesive seal & incubated for

60 minutes, (+ or -) 5 minutes.

4. The content of the wells was

aspirated and filled completely
(approximately 100 pl) with the
diluted washing solution
(phosphate buffer).
Note: the phosphate buffer
concentrate was diluted 25
times with distilled water, and
the contents of the buffer
concentrate (100 ml) were
poured in a flask and filled up to
2500 ml with D.W. It was mixed
well before use. Phosphate
buffer is stable for two weeks at
2-8 C°.
5. The

procedure was repeated three

aspiration-washing

more times, after the last
wash was plated, the micro
well plate was blotted on
absorbent tissue to remove
any excess liquid from the
wells.

6. A 50 pl conjugate solution was
pipette into each well except

those used for blank.
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7. The plate was covered with an
adhesive seal and incubated at
37 C° for 60 minutes (+ or -) 5
minutes.

8. During the last 5-10 minutes of
second incubation period,
Tetramethyl benzidine (TMB)
substrate prepared by
combined the required amount
of TMB solution with an equal
volume of urea peroxide
solution in a new disposable
vial depending on the number
of wells being run. Mixed well.
TMB substrate must be almost
colorless when used.

9. The adhesive plate cover was
removed and discarded. The
micro well plate was
washed with phosphate buffer
as in step 4.

10.A 100 pl of TMB substrate was
Pipette into each well.
Prevented mix or shake. Any
TMB substrate that has been
stored beyond the indicated
period of use was discarded.

The micro well plates were

incubated at 15-30°C for 30

minutes in the dark.

The reaction was stopped

by adding 100 ul of (

stopping solution ) 1N

sulphuric acid .
11.The reader was blanked (the

spectrophotometer) at 450 nm
with the Dblank well & the
absorbance was read for each

well within 15 minutes.

For HBcADb (IgM & IgG ) :

1-

Before each new lot of
reagents is used, factory
master calibration curve date
was  entered into  the
MiniVidas using the master lot
entry Master lot entry (MLE)
card included in each kit.

For IgM, we wused one
Hepatitis B core IgM (HBcM)
strip and one HBcM Solid
Phase Receptacle (SPR) for
each sample, control or
calibrator to be tested. While
for IgG, we used one Hepatitis
B core IgG (HBcG) strip and
one HBcG SPR.

From menu of instrument (
MiniVidas ), we selected the
HBcM or HBcG to enter the
test code and indicate the
number of determinations to

be performed. The calibrator
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must be identified by Standard
1(S1), Standard 2 (S2),
positive control by C1, and
negative control by C2.

4- The calibrator, controls and
samples were mixed by using
a vortex type mixer.

5- Pipette 100 pl of calibrator,
control, and sample into the
sample wells.

6- In the next step, we inserted
the Solid phase Receptacle
(SPRs) and strips into the
instrument.

7- Initiated the assay as directed
in the operator's manual.

All  the

performed automatically by the

assays steps were
instrument. The assay was
completed within approximately 55

minutes.

Determination of HBsAg by
ELISA

The presence or absence of
HBsAg in the samples analyzed
was determined by relating the
absorbance value of each sample
to the cut-off value of the mean
absorbance value of the negative
control ( NCx ) plus 0.040 .

Cut-off = NCx + 0.040

DISCUSSION

* A negative result indicates that
the sample tested does not
contain HBsAg.

* A positive result indicates that the

sample tested contain HBsAg.

* Specimens that initially show a

positive result should be retested in

duplicate. If the specimen s

positive in one or both retests,

additional testing including
confirmatory testing, should be
performed before specimen is

considered positive for HBsAg .

The characteristics of the study

population
The whole

number of the
population study is 100 pregnant
women aged from 15-41 vyears
(mean =26.59, std.
=5.343). The majority 59(59%) of

pregnant women are between 20

deviation

-29 years of age, 30(30%) were
between the age of 30-39
years,8(8%) were less than 20
years old, while only 3(3%) were
more than 39 years old . More

than half, 61% are living in urban
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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. %

Age

<20 8 8

20-29 59 59

30-39 30 30

> 39 3 3

Total 100 100
Place of residence

Rural 39 39

Urban 61 61

Total 100 100

The prevalence of hepatitis B

infection among pregnant women

The overall serological profile of

hepatitis B infection among

pregnant women is presented in

Table (2). Hepatitis B markers
:HBsAg was positive in 3 (3%) ,
HBcAb (IgG) was
5(5%) while HBcAb (IgM) was

absent in population study .

positive in
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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
HBcAb(IgM) Positive 0 0
Negative 100 100
HBcAb(IgG) Positive 5 5
Negative 95 95

The prevalence of HBV infection

amonq pregnant women according

to age.

As shown in Table (3), the
prevalence of HBsAg infection
was higher among those between
20-29 and 30- 39 years of age
About 59 (59%) of the total

number of pregnant women had

age of 20-29 years old, 2 (3.4%)of
them had positive serology for
HBsAg while about 30 (30%) of
total number of population study
had age 30-39 years old, 1(3.3%)of
them had positive serology for
HBsAg. While no prevalence
HBsAg infection among those less
than 20 years and more than 39

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

HBsAg
Age Positive serology Negative Total
(Years) serology

Number | Percent | Numb | Percent | Numb | Perce

er 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
of HBc IgG infection was higher
among those between 20-29 and
30- 39 years of age .About 59
(59%) of the total
pregnant women had age of 20-29
years old,3 (5.1%) of them had

positive serology for HBc IgG while

number of

about 30 (30%) of total number of
population study had age 30-39
years old, 2(6.7%)of them had
HBc 1gG.
While no prevalence HBc IgG

infection among those less than 20

positive serology for

years and more than 39 years of

age.



International Journal for Sciences and Technology

Vol.5, No.1, January2010 71

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

Age Positive serology | Negative Total
(Years) serology

Numb | Percent | Numbe | Percen | Numb | Perce

er 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

There were a significant who were living in rural areas had

differences in the prevalence of
HBV and HCV infection among
pregnant women of different age

groups (p < 0.05) .

The prevalence of HBV infection

by place of residence:

Tables (5, 6) demonstrate that

1(2.6%) of the pregnant women

positive serology for HBsAg, and
3(7.7%) of the pregnant women
were showed positive serology for
each of HBc IgG . While 2(3.3%) of
those living in urban areas had
positive serology for each of
HBsAg, HBcAb (IgG). The
difference, however, did not reach
the statistical level of significance
(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 | Negative serology | Total
residence

Number | Percent | 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 | Negative Total
residence 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 had a positive
relation to selected risk factors: serology for each of HBsAg & HBc
1- The history of previous blood IgG  .Table (7). There is a
transfusion significant statistical association

A total of 10 (10%) of pregnant
women had a history of blood
transfusion, 2 (20%) of them were
found to be positive for HBcAb
(IgG). While only 3 (3.3 %) of
those without a history of blood

between previous blood transfusion
and HBc IgG (p<0.05), but this
association was not detected
between such a history & each of

HBsAg (p > 0.05).
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Table 7: The Prevalence of HBV infection among pregnant women in
relation to previous blood transfusion
Blood transfusion
Serological Result Yes No Total | p-value
test No. | % |No. |%
Positive | 0 0 3 3.3 3
HBsAg' Negative | 10 | 100 | 87 96.7 |97 |[>0.05
Total 10 | 100 | 90 100 | 100
Positive | 2 20 |3 3.3 5
HBc IgG? Negative |8 |80 |87 |96.7 |95 |<0.05
Total 10 | 100 | 90 100 | 100

(1)x*=0.344, df=1 , p value = 0.727

0.049

2-The history of intravenous drug
injecting

A total of 53 (53%) of the total
population study has a history of
previous intravenous drug injecting
, 3 (5.7%) of them had positive
serology for HBsAg , 5 (9.4 %) for

(2)x*=5.263,df =1 , pvalue =

HBc IgG . While positive serology
was absent among those with no
such a history. The HBc IgG Ab
showed a
the
previous intravenous drug injection
(p < 0.05) Table (8).

positive  serology

significant association with

Table 8: The Prevalence of HBV infection among pregnant

women in relation to intravenous drug injecting

intravenous drug injecting
Serological test | result Yes No Total | p.value
No. | % No. | %
positive | 3 57 |0 0 3
HBsAg' negative | 50 | 94.3 |47 | 100|97 |>0.05
Total 53 | 100 | 47 | 100 | 100
positive | 5 94 |0 0 5
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HBc IgG* negative | 48

90.6

47 | 100 | 95 <0.05

Total 53

100

47 | 100 | 100

(1) x¥*=2.743 ,df =1 , p value = 0.145

value =0.038

3- The history of husband hepatitis
A total of 4 (4%) of pregnant
women have a history of husband
hepatitis, 2 (50%) of them show a

(2) x¥*=4667 ,df=1 ,p
pregnant women has no previous
history husband
showed positive HBsAg, 3(3.1%)
for HBc IgG. There is a significant

of hepatitis

statistical association between

positive serology for HBsAg, such history and each of HBsAg &
2(50%) were positive for HBc 1gG. 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 Yes No Total | p-value
test No.| % | No.| %
Positive | 2 50 |1 1 3
HBsAg' Negative | 2 |50 |95 |99 |97 |<0.05
Total 4 100 | 96 | 100 | 100
positive | 2 50 |3 31 |5
HBcIgG®> |[negative | 2 |50 |93 | 96.9]95 |<0.05
Total 4 100 | 96 | 100 | 100

(1) X2 =31.629, df = 1, p value = 0.004

=.011

The prevalence of hepatitis B

infection in relation to history of

vaccination:

The prevalence of hepatitis B

infection is higher among pregnant

(2) x*=17.763 ,df =1, p value

women with no history of HBV
vaccination. Table (10) showed that
0(0%)
women were positive for HBsAg
and HBc IgG, while 3(5.4%) &

5(8.9%) of pregnant women with no

of vaccinated pregnant



International Journal for Sciences and Technology Vol.5, No.1, January2010 75

history of vaccination showed and non vaccinated pregnant
positive serology for each of women (p < 0.05).

HBsAg and HBc IgG respectively.

There is significant statistical

association between HBYV infection

Table 10: The Prevalence of HBV infection among pregnant in relation

with history of vaccination

history of vaccination

Serological test result Yes No Total | p.value
No. | % | No. | %
positive | 0 0 3 54 |3
HBsAg' negative | 44 [ 100[53 |94.6]|97 |<0.05
Total 44 100 | 56 | 100 | 100
positive | 0 0 5 89 |5
HBc IgG* negative | 44 |100]51 |91.1]95 |<0.05
Total 44 100 | 56 | 100 | 100

(1) x*=3.552, df =1, p value = 0.049 (2) x*=4.135,df =1, p value =
0.046

HBcAb (IgM) study, it is difficult to find any
Because there is no case of association  with  independent

HBcAb (IgM) among population variables.
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CONCLUSION

Viral hepatitis is one of the
important infectious diseases |,
which represent an important
health hazard worldwide . HBV is
among the world's most wide-
spread infectious agent causing
million of hepatitis cases and
deaths each vyear ®. Large
percents of the infected individuals
develop chronic sequels (% 29 30
Comprehensive understanding of
the epidemiology & ecology of viral
hepatitis is important for devising
successful control measures of the
disease (%),

Thus, this cross sectional study
was carried out in order to
determine the prevalence of

hepatits B among pregnant

women.

Limitation of the screening
methods

This study was carried out over a
period of three months in which,
100 subjects underwent four
namely  HBsAGg,
HBcAb (IgM), HBcAb (IgG),

However other hepatitis B markers

investigations

which include: Anti hepatitis B
surface antibody, HBe antigen and
antibody were not included
because the kits for these markers
were not available in Irag at the
time of the study.

ELISA was adopted for the
detection of hepatitis B surface
antigen. ELISA is the most useful
and sensitive method for the
detection of HBsAg ©V while
MiniVidas was wused for the
detection of HBcAb ( IgM & 1gG ).
The appearance of HBsAg is the
first evidence of HBV infection,
appearing  before  biochemical
evidence of liver disease and it
persists throughout the clinical
illness. Persistence of HBsAg after
the acute llness may be
associated with  clinical and
laboratory evidence of chronic
hepatitis for variable period of
time, its detection establish the
infection with HBV & implies
infectivity, i.e. detection of HBsAg
indicates both a recent (acute) or
persistence (chronic) infection. It is
positive in the following situations :
Acute hepatitis B Chronic

hepatitis B with viral replication
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and chronic hepatitis B with low

viral replication‘3".

The prevalence of hepatitis B
infection

In this study, the prevalence of
sero-positive for HBsAg is (3%),
HBcAb (IgM) is (0 %), and HBcAb
(IgG) is (5%). Total seropositivity
{i.e. HBsAg + HBcAb (IgM & IgG)
jrate for HBV infection obtained
from this study are (5%),
indicating that up to (3%) of the
population has chronic infection
and (2%) of the pregnant women
under investigation are found to be
previously infected with HBV.

In other studies, for prevalence of
HBV infection among pregnant
women was reported as (3.8%) for
HBsAg in Romania by Geza,et
al.2004 ©? (9.3%) for HBsAg in
Nigeria by Christy, et al. 2004 ©¥
,(3.8%) for HBsAg & (13%) for
HBcAb in Venezuela by Pujol, et
al. 1994 ©% (2 %) for HBsAg & (4
%) for HCV in Pakistan by Chotani,
et al. 2004 ®° | (1%) for HBsAg &
(1.9%) in ltaly by Vencenzo, et al.
2000 ®® (2%) for HBsAg in North
Jordan by Kkoloud.1995%"" (2.8%)

for HBsAg in Greece by
Papaevangelon, et al.2006¢®"
(1.7%) for HBsAg & (4.2%)for
HBcAb in Brazil by Bertolini, et
al.2006% | (0.60 %) for HBsAg in
USA by Gary, et al. 2003 “? | (2.44
%) for HBsAg in Saudi pregnant
women by Khalil, et al.2005“" &
AL-Mazrou, et al. 2004“? ) (9.3
%)for HBV in Zambia by Gilbert
S.2006“Y (13%) for HBsAg in
Taiwan by Ho-Hsiung, et al.
20034,
In our study, we found that the
highly prevalence of hepatitis B
infection may be partly due to:
1- Previous economic blockade.
2- Poor supplement of the health
equipment.
3- Unavailability of the vaccine.
5- Poor environmental condition of
people and infections

preventive measures.

The prevalence of HBV infection
among pregnant women in
association with age.

The prevalence of HBV infection
was slightly higher among pregnant
women between 20-29 year and
30-39 years of age because this

period of age is the reproductive
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age for married women. Most
results were obtained in Nigeria by
Christy,et al.2004®®  in Brazil by
Bertolini,et al. 2006°? in Saudi
Arabia by Khalil, et al.2005“" and
in Taiwan by Ho-Hsiung, et al.
2003“% | they found the prevalence
of HBV

women with age group 20-29 year

infection in pregnant

and 30-39 years .Our findings are
similar to other studies done by
Stevens, et al.1990 in USA “°)
Deseda, et al.1990 in Puerto Rico
46 Paba, et al.1999 in Nigeria (''?
¥7 . Ashok, et al, 2007 in India “®
and Prasad, et al. 2007 in

Switzerland “9.

The prevalence of HBV infection
among pregnant women in
association with place of
residence
In the present study, there is no

significant statistically association

between place of residence and the
prevalence of hepatitis B infection

(p>0.05). This

agreement with those recorded in

Pakistan by Chotani, et al.2004 ®*,

in Italy by Vencenzo, et al.2000 ©¢)

in North Jordan by

Kkoloud.1995%%% in  Greece by

finding is in

Papaevangelon, et al. 2006®® in
Brazil by Bertolini, et al. 2006 ©9 |
in USA by Gary, et al. 2003 “%

The prevalence of HBV
infection among pregnant
women in relation with history of
blood transfusion

The blood and blood products play
a good rule as a mode of
hepatitis B&C

infection. In this study, there is a

transfusion of

significant statistical association
between previous blood transfusion
and HBcADb (IgG) p < 0.05 but there
is non significant association
between blood transfusion and
HBsAg (p > 0.05).

Studies done by Blankson, et
al.2005 in Ghana®, Adwuji, et
al.1996 in Nigeria®) & Tess, et
al.2000 in Tanzania®® found that a
history of blood transfusion was not
always significant among HBsAg

carriers.

The prevalence of HBV infection
among pregnant women by
history of intravenous injecting

The highest prevalence of HBV

infection is found among those who

have a history of intravenous
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injecting  (significant  statistical
association). This may be due to
exposure to contaminated needles
or syringe. This finding is in
agreement with those recorded in
Saudi Arabia by AL-Kuwari, et al.
2007 in Pakistan by Khan, et
al.2000®* & in China by Ting, et

al.2006®>).

The prevalence of HBV infection
among pregnant women in
relation with history of
vaccination

In the present study, there is
significant statistical association
observe between non vaccination
with HBV vaccine and prevalence
of HBV infection. Similar findings
was detected between the
unvaccination personal & HBV
infection in USA by Charles, et al.
1999%® and in Palestine by Rola,
et al. 2005 ©7. Our findings indicate
that vaccination act as a good way
to prevent infection with HBV

infection.
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ABSTRACT

This study was carried on seven
clinical isolates of B. cepacia to
detect some virulence factors
(hemolysin,urease ,protease

,gelatinase  lipase,  sidrophore
production & exotoxic complex) .

The results showed that all the
isolates were capable to produce
protease & sidrophore ,while71.5%
of these isolates produce urease
,28.5% produce hemolysin & non
was capable to produce lipase
.Exotoxic complex (ETC) detection
experiments were carried on B.
cepacia S3 & results showed that
300ul of the crude ( ETC) cause

death of the laboratory mice .

Key Words: Burkholderia cepacia
,Hemolysin,Protease,Lipase,Ureas

e,Exotoxic complex& Sidrophore

INTRODUCTION

B. cepacia Infections are always
associated with cystic fibrosis
disease [1 ]& immunocopromised
patients which received a special
care [ 2] .This bacterium was
considered as a opportunistic
microorganism & a causative agent
of sepsis ,contaminated burns
&,surgical wound
[3,45 ]

virulence factors that enable it to

& pericarditis
.B.cepacia produces
spread to blood stream [6] ,one of
these virulence factors is
sidrophore which  strongly binds
iron & introduce it to the bacterial
cells [7,8,9 1 . This bacterium has
the ability to produce extracellular
enzymes like protease that digests
collagen & gelatin [10,11 ] lipase,
phospholipase & urease [12,13 ]
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.Other studies mentioned that this
bacteria is capable to produce
extracellular toxins ,named as
exotoxic complex (ETC) ,which
cause pathogenicity & death of
human .Infection with B.cepacia
are associated with fever ,damage
of respiratory system cells &

hypercytopenia [14 ] .
MATERIALS AND METHODS
Bacterial strains : seven clinical
isolates of B.cepacia [15] & a
standard strain of Pseudomonas
aeruginosa(ATCC 27853) as a
control .

Laboratory animals: mice (weigh
20 gm) .

Detection of virulence factors:
Hemolysin ,urease
& Tween-80

tests were carried according to

,gelatinase,lipase,

[16,17] .Sidrophore production test
was carried out as described by [18
1.

Production of exotoxic complex

Production medium was prepared
according to [19], inoculated with B.
cepacia S3 & incubated at 37C- for

72 h. (shaking speed 150

rom/min.).Bacterial  cells were
precipitated by centrifugation (8000
rom/min.) for 20 min. The
filtrated by

ultrafiltration & concentrated with

supernatant was

glucose & dialyzed with Tris-HCI
buffer at 4C- for 12 h. ,buffer was
changed twice. .The dialyzed
solution was sterilized using (.22
M) Millipore filters &stored at (-
20C-) .

Characterization of (ETC) :
Thermal treatment : 1 ml of ETC
extract was incubated at 100C- for
15 min. & then injected in a
laboratory mice .

Chemical treatment: 100 pl of
10N NaOH was added to 900ul of
ETC extract & incubated at 66C-
for 18 h. . pH of the solution was
neutralized by addition of 10N HCI
& injected in a laboratory mice .
Injected laboratory mice monitored
for 2 days & both results were
recorded .

Determination of lethal dose of
(ETC): four aliquots of ETC
(100,200,300,& 400yl )were
injected intraperitoneal in a
laboratory mice. The same

volumes of dialyzed growth
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medium were also injected into

laboratory mice as control.

RESULTS

The results in table (1) showed that
only five isolates were urease
positive ,& all isolates produced
protease & melted the gelatin agar
within 48 h.

Isolates were able to lyse milk
protein & produce translucent zone
around bacterial growth within 48
h., on the egg-yolk agar medium ,a

pearly zone was produced as a

result of B. cepacia growth .All the
isolates were lipase negative. Only
two of the isolates were capable to
produce hemolysin on blood agar
medium ,while all isolates were

able to grow on sidrophore
production medium better than the
Pseudomonas
aeruginosa . The lethal
of(ETC) for mice was 300ul ,& the
crude (ETC)was heat stable & its

lethal effect was inhibited by NaOH

standard  strain

dose

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
As shown in table (1) ,five isolates
out of seven were urease positive
,s0 this result indicate the ability of
bacteria to cause urinary tract
,because

infections urease

converts urea to ammonia which
binds

bacteria to colonize [21] .B. cepacia

to mucous & enables
can be considered as a virulent
opportunistic bacteria because of
its ability to

produce many
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virulence factors \like protease
,gelatinase & phospholipase [22 ]
.Five of the isolates were unable to
produce hemolysin ,& this result
could be referred to the presence
of cholesterol in blood cell which
inhibits blood cells lysis . [23] .

B. cepacia S3 was selected as
(ETC) producer ,because of its low
productivity of proteolysis enzymes
,& this property helps in avoiding
interference of protease toxic effect
with (ETC) & preventing the lytic
effect of protease on (ETC).Our
results showed that 300ul of (ETC)
was enough to kKill the experimental
mice ,& these results were
supported by results obtained
previously [14 ].B. cepacia S3 is
efficient in production of (ETC)
.Thermal treatment of (ETC)
revealed that heat has no effect on
its activity ,so we can conclude that
the protein portion is not
responsible fo toxicity of (ETC)
while the chemical treatment with
NaOH inhibits its activity , by this
result LPS may responsible of
toxicity of (ETC) [20]. Some results
from other studies mentioned that
there is no role of cell wall LPS in

the toxicity ,because (ETC) was

determined in the extract. Other
studies mentioned the absence of
high toxicity of cell wall or bacterial

lysate injected in mice [ 14].
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In this research was to study the
impact of some of the basic
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and the relationship of these
elements and vitamin E for patients
with diabetes, patients were divided
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two groups, in addition to a third
control group of non-pation.
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The study involved measuring the
level of vitamin E in patients in
addition to the elements selenium.
Iron, magnesium,. And found there
was a rise in the level of
magnesium, iron, compared with
the control group with a different
time period of the patients.
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summary of the results.
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3. Results
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