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FORWARD

It is my pleasure to welcome you back and present you this issue, Volume 6,
No. 1 (2011), the first issue of this year of International Journal for
Sciences and Technology (IJST). The members of Editorial Board, the
ICAST and TSTC teamwork and | hope you will find this collection of research

articles useful and informative.

This year, IJST had been gifted by new outstanding elite of experts and

Scientists who joined us as members in the editorial board commitment.

We are so honored to have all the new editorial board members to strengthen
our efforts, raising the prestigious level of the journal, and share in pushing all

steps toward shining scientific future in Arab World.

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 (Arab region with specific focus on Irag and

International).

Finally, on behalf of the International centre, | would like to express my
gratitude and appreciation to the efforts of the Editorial Board, Advisory group
with their valuable efforts in evaluating papers, Researchers and the Editorial
Secretary for managing the scientific, design, technical and administrative
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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Screening of Antimicrobial, Antioxidant, Activities and

Phytochemicals of Some Iraqi Plants

Sundus H. Ahmed

Ministry of Sciences and Technology - Iraq

Email: hams_63@yahoo.com

ABSTRACT

The current study represents the
investigation of 5 Iragi plants usually
utilized. The methanolic and ethanolic
extracts of these plants were tested for
the antimicrobial activity (against three
Gram-positive bacteria, three Gram-
negative bacteria and three yeasts
species), their antioxidant activity.
Then, a phytochemical screening was
realized for the extracts. Our results
showed that the highest antimicrobial
activity was exhibited by the
methanolic extracts of Allium porrum ,
Allium cepa., Hourse radish ., Citrus
aurantifolia& Mentha longifolia, Also,
the methanolic extracts of these plants
showed high free radical scavenging
activity.. The phytochemical screening
demonstrated the presence of different
types of compounds like,tannins,
flavonoids and others, which could be
responsible for the obtained activities..
recorded.

Key words: Iraqi Plants, Antimicrobial
Activity, Antioxidant Activity,
Phytochemical Screening
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INTRODUCTION

Several plants were widespread for
their many therapeutic and
pharmaceutical virtues, especially
antioxidant, and anti-infectious
activities. A big part of the world’s
population still relies on the benefits of
food for the treatment of common
illnesses (1). These benefits provide
form their big content on bioactive
compounds (2). There is growing
interest toward natural antioxidants
from herbal sources (3-7).
Epidemiological and in vitro studies on
medicinal plants and vegetables
strongly have supported the idea that
plant constituents with antioxidant
activity are capable of exerting
protective effects against oxidative
stress in biological systems (8- 10).
Phenolic compounds with antioxidant
activity, which are widely distributed in
many fruits, vegetables, and tea are
believed to account mainly for the
antioxidant capacity of many plants
(11-13). On continuation of our work
on the antioxidant activity of popular
medicinal plants of Iraq (14- 15), the
antioxidant activity of some selected
dried fruits and Root, leaf & bulbs
obtained from local herbal markets
which traditionally used by Iraqian
people as medicine and/or food
supplement, was measured. At the
same time, phenolic content of the
same plant materials was determined
to evaluate their probable contribution
to the total antioxidant capacity.In our
work, we had tried to determinate the
antimicrobial, the antioxidant and the
cytotoxicity of 5 Iragian plants usually
utilized. Then, we had realized a
phytochemical screening in order to
determinate the principal bioactive
compounds presents in their
methanolic and the ethanolic extracts.
Several plants were widespread for

their many therapeutic and
pharmaceutical virtues, especially
antioxidant, and anti-infectious
activities. A big part of the world’s
population still relies on the benefits of
food for the treatment of common
illnesses (16). These benefits provide
form their big content on bioactive
compounds (17). In our work, we had
tried to determinate the antimicrobial
and the antioxidant, of 5 Iraqi plants
usually utilized. Then, we had realized
a phytochemical screening in order to
determinate the principal bioactive
compounds presents in their
methanolic and the ethanolic extracts.

MATERIALS AND METHODS

Plant material

Five medicinal plant materials  were
purchased from the local market in
Iraq. The plant materials were
cleaned washed, dried and
carefully powdered. All samples were
kept in tightened light-protected
containers. (18).

Determination of total phenolic
content

The total phenolic content was
determined using Folin- Ciocalteu
reagents with analytical grade gallic
acid as standard. One millimetre of
extract or standard solutions (O-
500 mg/l) was added to 10 ml
deionized water and 1.0 ml of
Folin-Ciocalteu phenol reagents.
After 5 min, 2.0 ml of 20% sodium
carbonate was added to the mixture.
After 1 h in darkness the
absorbance at 750 nm was mea-
sured. The concentration of total
phenols was expressed as mg/g of
dry extract (19).

Antioxidant Activity

In order to measure antioxidant
activity, DPPH (2,2'-diphenyl-1-
picrylhydrazyl) free radical
scavenging assay was used. The
method was carried out as
described by (20). The radical
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scavenging activity was calculated
from the equation: Percentage of
radical scavenging activity = (Abs
control - Abs sample)/ Abs control x
100.

Antibacterial Assay

The radial diffusion assay described
by The National Committee for
Clinical (10) was used to determinate
the antimicrobial activity of the
investigated extracts.

Phytochemical Screening

This screening was carried out with
the methanolic and ethanolic extracts
using chemical methods and thin-layer
chromatography (TLC) according to
the methodology given in (11)

RESULTS AND DISCUSSION

The results of our study confirmed
the importance of the investigated
plants in our nutrition. The existing
knowledge about some of them is in
many cases very limited. We had

found that Methanolic extracts of
Citrus aurantifolia was the most
active tested plant followed by

ethanolic extract Menthalongi. Other
works already demonstrated its
antibacterial and antifungal effect
(14; 15). The highest MIC for inhibition
Staphylococcus was 0.5 mg/ml by
ethanolic extract of Allium pourrum
and the highest MIC for inhibition
Cryptococcus neoformans was 0.14
mg/ml. in comparison with ampicillin,
(Fig1,2,3,4,5, and 6).

MICs mg/ml
4

Sa Bs Ec Bc Kp Ca Pa Cn Cm

# Allium porrum L.(M)
 Allium porrum L.(E)

Fig (1) Results of the antimicrobial activity of
the Allium pourrum extracts (MICs expressed in
mg/ml). M: methanolic extract; E: ethanolic

extract; S. a: Staphylococcus aureus, B. s:
Bacillus subtilis; B. c: Bacillus cereus; E. c:
Escherichia coli; P. a: Pseudomonas
aeruginosa; K. p: Klebsiella pneumoniae;
C. a: Candida albicans; C. m: Candida maltosa;
C. n: Cryptococcus neoformans.

Sa Bs Ec Bc Kp Ca Pa Cn Cm

08 u Allium cepa
LBM)
.06 # Allium cepa L.B(E)

Fig (2) Results of the antimicrobial
activity of the Allium cepa extracts
(MICs expressed in mg/ml). M:
methanolic extract; E: ethanolic extract;
S. a: Staphylococcus aureus, B. s:
Bacillus subtilis; B. c: Bacillus cereus;
E. c: Escherichia coli; P. a:
Pseudomonas aeruginosa; K. p:
Klebsiella pneumoniae; C. a: Candida
albicans; C. m: Candida maltosa; C. n:
Cryptococcus neoformans.

0.1

=

N

0.14

012

=01
%0.03 1 Hourse radish
;0'% 1 Hourse radish

0.04

0.02

Sa Bs Ec Bc Kp Ca Pa Cn Cm

)
€)

Fig (3) Results of the antimicrobial
activity of the Hourse radish
extracts (MICs expressed in mg/ml).
M: methanolic extract; E: ethanolic
extract; S. a: Staphylococcus
aureus, B. s: Bacillus subtilis; B. c:
Bacillus cereus; E. c:
Escherichia coli; P. a:
Pseudomonas aeruginosa; K. p:
Klebsiella pneumoniae; C. a:
Candida albicans; C. m: Candida
maltosa; C. n: Cryptococcus
neoformans.
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© Citrus aurantifolia (M)

| 1 Citrus aurantifolia (E)

Pa Cn Cm

c Kp Ca

Fig (4) Results of the antimicrobial activity
of the Citrus aurantifolia extracts (MICs
expressed in mg/ml). M: methanolic extract;
E: ethanolic extract; S. a: Staphylococcus
aureus, B. s: Bacillus subtilis; B. c: Bacillus
cereus; E. c: Escherichia coli; P. a:
Pseudomonas aeruginosa; K. p:
Klebsiella pneumoniae; C. a: Candida
albicans; C. m: Candida maltosa; C. n:
Cryptococcus neoformans.

09
08

07

<06

o

205

1 Mentha longifolia (M)

=)

 Mentha longifolia (E)

Fig (5) Results of the antimicrobial activity
of the Mentha longifolia extracts (MICs
expressed in mg/ml). M: methanolic extract;
E: ethanolic extract; S. a: Staphylococcus
aureus, B. s: Bacillus subtilis; B. c: Bacillus
cereus; E. c: Escherichia coli; P. a:
Pseudomonas aeruginosa; K. p:
Klebsiella pneumoniae; C. a: Candida
albicans; C. m: Candida maltosa; C. n:
Cryptococcus neoformans.

Ampicillin (M)

012

0.4

=008

50.06

=)u

0.02
0 . . . : . .
Sa Bs Ec Bc Kp Ca Pa

u Ampicillin (M)

Cn  Cm

Fig (6) Results of the antimicrobial activity
of the A (MICs expressed in mg/ml). M:
methanolic extract; E: ethanolic extract; S.
a: Staphylococcus aureus, B. s: Bacillus
subtilis; B. c: Bacillus cereus; E. c:
Escherichia coli; P. a: Pseudomonas
aeruginosa; K. p: Klebsiella
pneumoniae; C. a: Candida albicans; C. m:
Candida maltosa; C. n: Cryptococcus
neoformans.

The phytochemical screening of
methanolic extracts showed the
presence of different types of active
constituents, namely flavonoids,
terpenoids, tannins, volatile oils,
anthocyans and phenolic acids.

These compounds were present in
almost all the methanolic extracts. But
in the ethanolic ones, only

phenolic  acids, flavonoids and
sometimes anthocyans were founded
Table (1). This could explain the fact
that the methanolic extracts had the
highest antimicrobial and antioxidant
activities. We had noted that the
methanolic extracts were more active
than the ethanolic ones. The most
pronounced activities, so with the
lowest MICs, were shown by the
methanolic extracts of  Allium
pourrum & Hourse radish  (0.001
mg/ml)  against Pseudomonas
aeroginosa & Bacillus cereus.
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Table (1) Phytochemicals screening of
the investigated plants& total
polyphenol

Plants Tested

Phenol
content
(mg/100g dry)

Plant Constituent

Allium porrum
- (M)
(E)

Allium cepa L
(M)
(E)

Hourse radish
(M)
(E)

Citrus
aurantifolia
M)

(E)

Mentha
longifolia
(M)

(E)

365.68+ 3.22
263.59+ 3.37

436.05+ 8.62
214.03+ 4.10

227.69% 5.97
373.91£13.93

241.41+ 2.39
265.22+ 2.67

84.19% 4.64
165.071 11.43

Phenolic acids,
anthocyans
alkaloids,
anthocyans,

Tannins, flavonoids,
volatile oils
Flavonoids

Tannins, flavonoids,
volatile oils
Flavonoids

Flavonoids,
hydrolysable
tannins, volatile oils
Flavonoids

Flavonoids, volatile
oils, terpenoids,
sterols

(3). The extracts of other species
of Citrus namely Citrus sinensis
and Citrus paradisi, exhibited also
non negligible antibacterial effect
(4) against some other
microorganisms. In earlier studies, it
was found that Mentha longi show a
strong antimicrobial activity against
different types of bacteria and fungi
(11). The scavenging activity of
DPPH radical in our screening was
shown only at the highest
concentration (1000 pyg /ml). In  our
study, we found that Mentha longifolia
had the highest scavenging activity
99.98% followed by Hourse radish
98.64, Citrus aurantifolia 95.77, Allium
cepa 92.87, Allium pourru & 88,20,
respectively, Fig (7,8,9,10 & 11).

1200

1000

800

2 Allium porrum L.(M)

RSA%
=
=3

2 Allium porrum L.(E)
400

200

ugiml /10ug/ml 50ug/ml 100ug/ml  500ug/ml 1000ug/ml

Fig (7) Allium pourrum extracts
Results of the free radical scavenging
activity

In current results Citrus aurantifolia,
the antimicrobial activity  was
demonstrated against several species
(4), but no report was found about the
antifungal activity against Candida
maltosa and Cryptococcus
neoformans. The high antimicrobial
activity of these plants was attributed
to the essential oils, vitamin C and
flavonoids that its extracts contained
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Fig (8): Allium cepa extract results
of the free radical scavenging activity

1200
1000
80
600
4

20

ugml - /0ug/ml~ 50ug/ml 100ug/ml  500ug/ml 1000ug/ml

Fig (9): Horseradish extract Results
of the free radical scavenging activity

Fig (10): Citrus Aurant extract Results
of the free radical scavenging activity

1 Hourse radish R (M)
1 Hourse radish R (E)

Fig (11): Mentha longifolia extract Results
of the free radical scavenging activity

Positive  relationship was found
between high antioxidant activity and
phenolic content just for afew species
like cumin, nutmeg and Bishop’s.
Findings of this study showed that no
reasonable relationship could be found
between antioxidant activity and
phenolic content. The exceptional high
antioxidant activity of some specimens
like Mentha Ilongifolia with  low
phenolic content may be attributed to
some individual phenolic units with
special high antioxidant activity or
some other constituents. Nonphenolic
compounds of the plants such as trace
elements may also decrease the
antioxidantactivity of the phenolic
compounds (12).
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Simulation Comparison of DS-CDMA with Multi-carrier RAKE

Model
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ABSTRACT

In this paper, we will base on RAKE
receiver, and depend on a multicarrier
signaling technique, a DS-CDMA
RAKE system is studied. An
evaluation takes regards the system
performance over narrow-band
interference is present with a multiple
access interference, then we made a
study for a single RAKE then do
comparison with multicarrier DS-
CDMA.

Our results show ability to use number
of users, and study of an interference
of multiple-access also our result
computes the average BER in
Rayleigh fading and AWGN.
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INTRODUCTION

Both in commercial applications or
military applications using the high-
bandwidth system and shows strong
interested. However, when the
transmission bandwidth is too large,
the system must exist within a variety
of interfering signals, in normal
communication, the system must try to
suppress these disturbances. Direct
Sequence Code Division Multiple
Access (DS CDMA) is considered for
high-bandwidth wireless
communications, which is the best
technology for this issue. However, the
DS CDMA system is very sensitive to
various disturbances, in the presence
of narrowband interference (such as
the partial band interference) case, the
interference power is high enough, to
use interference suppression filter or
notch filter to suppress narrow-band
interference  (1). These filters
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effectively suppress of interference
signal at the same time also be useful
signal distortion, and interference
filters increase the complexity of the
receiver.

Multi-carrier technology in high-speed
communication system has a strong
anti-interference capability, which is
due to multi-carrier system, the
information across many sub-carriers
and greatly reduces the rate of each
sub-carrier signal.

In practical multi-carrier DS CDMA
systems, each sub-carrier channel is
relevant and subjected to frequency
selective fading.
The feasible solution of multi-carrier
system is to use RAKE receiver. The
RAKE receiver through multipath
channel signal used to obtain path
diversity. Based on the multi-carrier
technology and RAKE receiver
principle proposes a multi-carrier DS-
CDMA RAKE model and Rayleigh
fading channels in the analysis of its
ability to suppress narrowband
interference(2)

System Model

A single carrier system and the
distribution of multi-carrier system
spectrum are shown in Figure 1 (a),
(b). Figure 1 (a) shows the frequency-
domain single-carrier DS waveform, as
define in equation below:

1
BW, =(1+B8)—....(1)

Tlf-'
Where, B is the formation of chip wave
filter roll-off factor, Tc is the same with
the multi-carrier system, the bandwidth
of the single-carrier system chip width.
In the multi-carrier system, the system
of bandwidth is divided into two M
broadband (M is the number of
subcarriers), as shown in Figure 1 (b)
below, each sub-band spectrum is
non-overlapping, so the bandwidth of
each sub-section describe as:

1
BW, = (1 +ﬁ}ﬁ (2)

Where, MT, is a chip multi-carrier

system(3), the width, f;, f,, -+, fy is the

center of each sub-carrier frequency.

<« BW,

Fig (1-a): the frequency-domain single-
carrier DS waveform

—»

Ji | i fi

BW

A
A 4

BW ——

A

Fig (1-b): Distribution of the spectrum

For example, assume the k is a
number of users, as the transmitter
structure shown in Figure 2.

—®

oS (wpet + 6 1)

Fig (2): k-user transmitter block diagram

In figure 2, "I.M" is a pulse modulator.
The first k users in the random binary
input sequence can calculate

die[-1,1l,v= E] X is less than

or equal to the largest integer x, C%, is
the address for the user spreading
codes, N is the spreading sequence
per data bit of chip number, E; is the
energy per chip, h(t) is the chip
waveform filter impulse response.
spread spectrum signal through the
filter chip waveform was sent after the
modulation of multiple carriers,

os|(ant + G 1)
h(
—Q—= Lo
T H
—
|E.cn
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therefore, send the signal can be
expressed as:
] M
$40)=2E, ). dich{i—niT) 5] ) cos(umt +3g),(9)
n=m m=1
Where, wm = 2muf,, f., is the sub-
carrier center frequency, O, is
uniformly  distributed in [0, 2]
between the random carrier phase, T,
is uniformly distributed in [0, NMT]
between any delay. Assume that the
channel is slowly varying the selective
of frequency of a fading channel and
coherence bandwidth (Af), and each
sub-segment can be distinguished by

the path number
I B Wy

(af)ﬂ]+1.....[4}

Therefore, the first k-user of m-
subchannels of the equivalent complex
low-pass response (4) can be
expressed as

L-1
Cy(T) = Z ak, exp(jBy,1) 6(t — 1MT,) ....(5)
I=0

Where, a,, are independent but not
necessarily  uniformly  distributed
Rayleigh random variables, B, in [0,
21] uniformly distributed independent
random variables.

Through equation (5), the channel can
be described and the received signal
can be expressed as:

?}jz =1 >

«— B

Fig (3): Partial band interference power

spectral density

Nop-eyy 2he
Sﬂj[f)= %’ ] 2 = , =1 2 [7)
, other.

Where, f ; and W, are the center
frequency of narrowband interference
and bandwidth.
Consider the first user's signal
reception, this mean a k=1 as the
receiver model as shown in Figure 4.
Assume that the formation of chip
wave filter to meet the criterion and to
ensure the spectrum does not overlap.
At the same time, assuming that each
sub-channel using a RAKE receiver

(5).

H(f- o~ One subchannel | —

A 4

FAHEED v receiver RAKE
I-I K w
1
rlt) = Z JTECZ ARl - (n +0MT,
=0 k=1 H=w
i H(f_ g M-subchannel I

\I o M v o receiver RAKE
_ IK]Z Qgi 03 (‘”mt 1 551)] +1,(t)+ le[t), .(6) fAHHIERD

m=i

Fig (4-a): Multicarrier CDMA RAKE receiver
n' L

s, 0.5 = 0 + B, (O paCisca D

additive white Gaussian noise with

power spectral density of its bilateral =
as no / 2,n(t) for the partial band (t “
Gaussian interference with the power Ym

L, :
spectral density (see Figure 3): (n'+L- [=
L Q). p»
Yuet [

c

)
ros (w,,t + B:,,lﬁ} C 7

05 (Wt + B (21

Fig (4-b): the first m-RAKE quantum
channel receiver
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p , Similar to equation (13),

erformance Analysis ]

For example, the first user used to Var {E }:&1 NRFJ I[I:]) U.’.l.)
analyze the performance of the m.1 M,

system, by assuming the carrier, code,

and bit synchronization as in t'=n'= Where, Ryln; Rylnm; and ¥,
n'MT sampling, M-sub-channel in the
first path of the relevant input as in eq.:

Rfm; are autocorrelation function,

and:
I-1 K —1)E
. . Ryt (0) = [—-(1 —E] ...(15)
byl =0 Ryl ) 005 (8)s Ryl —i 411 11 ] 2M !
. =l Because the narrow-band interference
+VT{H[71}...[3) is band-limited white Gaussian noise,
' narrowband interference[6] is
assumed only covers a sub-carrier
Where, b _
¥ — : and q (1 <q <M), that f= f;, but no
¥¥ = LP{n, (V2 cos(wpnt + 0,01},  other sub-carrier band interference
i i~ £ : (not with the interference spectrum
H'r.”"l = Lf{nj (E)V2 cos(wk,t + Hml}, Overlap), then
v = [(n/N)] (VR (U)_ﬁ _
LP{*} is a low-pass filter. And to find a Var [an,l]: NRypy =10 vmI = 50 M= (16)
correlator output: 0, m#q.
N-1 Interference signal ratio defined as:

M ; [nterference power W,
Ina= Z €, Ynan]= Zi;,l '|'Z;;,1 u Z::m +Jn(9) ISR = . P = Ui
n=0 signal power Ey [Ty
Where, Z;im is the ideal signal, Z,,lm — mW — W ( )
for the multiple access interference, E,/JNMT. E, Wy,/(N(1+5)) ]
Z,;‘;Ll for the Gaussian noise, mel for
the partial band interference. The last Assume that the carrier signal of non-

coherent fading and ideal channel
_ estimation using the maximum amount
mean and variance, we get: and the ratio of combined to form

E’:ZmJl / amJ]_:d[% }: 21{1;1 = G”JTLIN J'E_Cdé (].U) judgments

type to am1 and dglj' the conditional

rL—1
. E gm,!zm,! === [13}
! Where, gm, is the first sub-carrier
channel in path gain factor, the

=

ael7 1 n
Pl Mo 4§ e d
D 1% 9

Where, definition of m-sub-carrier channel
v Npa SNR is:
VRT{Z;H.-:L} = ? e [12) p . E:z{Zm‘_l fam,l } [1‘;)
VQT{ZA:LJ1}:NRP§Q,1[U) ™ Var{ Zma [ am,l}
N1 N1 From equation 10 to 19, we found:
1.4 u
+EZRYJM(LM1;)* Zr:ﬂ-a:n-.1 ¥ NRgly - (13) Pm=q =7 (20)
=1 n=1
U
PmFq= . (21)

(kK —1) (1 —g) / 2MN + L/SNR
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Where, Assume equal fading statistics for all
K1) (1 p ) 1 L LSR diversity  branches which, after
! "2/ 2N T SNR 2[14—,6)."1! ;?V«E(laf;gmg the order of integration,
= . LNE, 1 |
u = Z X, 1, SNR = —5,— L Ehﬂz )
=e E B=- emp| - P, ()da | df..(27)
h |k Nysind hsind (0)) ¢

u is x* a random variable, and we can
calculate the probability density

function as below: Bit error rate for BPSK as a function of

L rel—1 the number of diversity channels in
_ Rayleigh fading and with maximal ratio
fa (w) = (L — 1)ge—Lu""" (22) combining.

Send a signal set {+ 1} and so for the At Rayleigh fading the inner integral is:

probability distribution, and that Z is - E, ]
approximately Gaussian distribution. o’ ( Qde = (%)
The error rate: (6) ) Nosmz (3) (1+ 20, )
{ N, sin? 6
W[‘M 1) Q(JPm:q[mL[“]du) BER versus Eb/No of K users
i transmitting BPSK symbols at an
z equal power level using a DS-CDMA
scheme assuming a random
t |ty Q( et i) (3 asynchronism between users.
0
Bit Error Rate (BER) ANALYSIS AND SIMULATION
The mean value of the bit error rate RESULTS DISCUSSION
given L diversity branches s )
Computes the average(7): By assuming the number of user can

be simulating the performance of a

P ( J P( )p (ﬂls 2 [&L)dal"-dﬂr--m) DS-SS/BPSK communication system
‘0 and calculate the average of BER as

_ _ _ _ shown in figures (5) and (6)
Assume binary signalling, i.e. x, = £1.
The bit error rate for maximal ratio

combining then becomes

! ! Inp v
Pl A L I'-‘-“-"}'IFJ’ _J'l

_—L k - @)dﬁ[%)

An alternative way to write the Q
function, which simplifies  the
integration is used. If equation (25) is
inserted in equation (24) this gives

Eh . i.ﬂf;
dnl )' Tk
b Ng

—_

T EBEL
—rr Ef ":HP()P[}d@d i, . (26
- 0 m 0 u exp Sinz [6.} I:I: (I]. " er GL (I].I" (IL”( )
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o BER versus Eb/No in the AWGN channel
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Fig (5): BER average of a DS-SS/BPSK in
the AWGN channel

BER versus 10log, ([(PM)(W/R)] in barrage noise jamming and AWGN

EBER

| N TR S N N T S
0 &5 10 15 20 26 30 3 40 45 5
10log, [(PUYWIR]] (48)

Fig (6): BER average of a DS-SS/BPSK in
barrage noise jamming and AWGN

We found that the error-correcting
codes reduces the average BER
obviously, especially when bit energy
to noise ratio is relatively large.

Simulate the average BER in Rayleigh
fading and AWGN:

BER versus Eb/Mo in Rayleigh fading and AWGN

Cooerrooon heessaccie Hisesssscie isimessssie iz

EbiNo (dB)

Fig (7): Computes the BER average in
Rayleigh fading and AWGN

BER versus Eb/Mo in Rayleigh fading and AWGN

Fig (8): Simulates a pre-detection selective
combining receiver for a Rayleigh fading
channel

The pre-detection selective combining
diversity receiver reduces the average
of BER obviously, especially when bit
energy to noise ratio is relatively large.
Simulate the average BER versus
Eb/NO of K users transmitting BPSK
symbols at an equal power lever using
DSCDMA and get perfect synchronism
and orthogonal codes in AWGN. Also
the random asynchronism between the
users, uniformly distributed between 0
and 5 samples.
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BER versus Eb/MNo using DS-COMA: perfect synchronism between users

EbiNo (dB)

Fig (9): Computes the BER average versus
Eb/No of K users transmitting BPSK using a
DS-CDMA

o BER versus Eb/No using DS-COMA:

20 15 0 I 0 5 10
Eb/Mo (dB)

Fig (10): Computes the BER average versus
Eb/No of K users transmitting BPSK at an
equal power level using a DS-CDMA
assuming a random asynchronism between
users.

All this calculation was based on the
program in Appendix 1 and done by
Matlab 2010

CONCLUSION

This paper discusses a multi-carrier
RAKE model and analyze the system
in Rayleigh fading channel multiple
access interference and narrowband
anti-jamming ability. And compare a
multi carrier CDMA system and single
carrier. This comparison results show
that: the system has strong narrow
band interference suppression and

multi-site capability. and the same
number of cases, diversity, multi-
carrier system, the system is greater
than the capacity, which means that
the system performance requirements
of a given case, the multi-carrier RAKE
system better than simply using fewer
number of subcarriers.
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ABSTRACT

The objective of this study to find the
changes in lipid profile among patients
suffering from different types of liver
diseases.

For this purpose blood samples were
collected from 70 patients with
different types of liver diseases aged
13 -85 years in Sulaimani Teaching
Hospital, As well as from 30 persons
without liver diseases as controls aged
20- 60 years old.

Lipid profile results revealed that there
is no significantly change (P>0.05) in
serum total cholesterol in four groups
of liver diseased in comparison to non-
liver diseased, also there are no
significant differences (P>0.05) of
serum triglycerides in three types of
liver diseased: alcoholic liver disease,
chronic liver disease and viral hepatitis
while there is a significant difference in
obstructive jaundice.

Statistical analysis also indicated that
high  density lipoprotein  (HDL)
significantly decreased (P<0.05) in
four groups of liver diseased:
obstructive jaundice, alcoholic liver
disease, chronic liver disease and viral
hepatitis, in contrast to high density
lipoprotein, low density lipoprotein
(LDL).Very high density lipoprotein
(VLDL) in this study revealed that
there no significant change in
obstructive jaundice, chronic liver
disease and viral hepatitis (P<0.05)
when compared with  non-liver
diseased except alcoholic liver disease
was significantly increased. Serum
atherogenic index in obstructive
jaundice and alcoholic liver diseased
was significantly increased (P> 0.05)
while in viral hepatitis and chronic liver

disease was not significantly increased
(P< 0.05) when compared with non-
liver diseased group.

Serum HDL/LDL ratio was significantly
elevated (P< 0.05) in the group of
obstructive jaundice when compared
with non-liver diseased group while
there was no significant difference (P
>0.05) in the alcoholic liver diseased,
viral hepatitis, and the other chronic
liver diseases.
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INTRODUCTION

Liver disease is major public health
problems in Irag. Lipids are essential
components of biological membranes,
free  molecules and metabolic
regulators that control  cellular
functions and homeostasis (1).

Liver plays a vital role in lipid
metabolism. It contributes both in
exogenous and endogenous cycles of
lipid metabolism and transport of lipids
through plasma. Synthesis of many
apolipoproteins takes place in liver.
The apolipoproteins are required for
the assembly and structure of
lipoproteins (2). Lipoproteins play an
important role in the absorption of
dietary cholesterol, long chain fatty
acids and fat soluble vitamins (3). The
transport of triglycerides, cholesterol
and fat soluble vitamins from the liver
to peripheral tissue and transport of
cholesterol from peripheral tissue to
liver is by lipoproteins. Apolipoproteins
activate enzymes important in
lipoprotein metabolism and to mediate
the binding of lipoproteins to cell
surface receptors (4). Liver is the
principal site of formation and
clearance of lipoproteins. This shows
liver is involved in many steps of lipid

metabolism and lipid transport. Thus in
severe liver disease, lipid metabolism
is profoundly disturbed. It is affected in
a variety of ways. Dyslipidemia seen in
chronic liver disease differs from that
found in most of the other causes of
secondary dyslipidemias because
circulating lipoproteins are not only
present in abnormal amount but they
also frequently have abnormal
composition, electrophoretic mobility
and appearance. Pre beta and alpha
bands can be absent on
electrophoreses in all types of liver
disease (5).

Cholestatic liver disease has been
most extensively studied. There is
marked elevation of free cholesterol
and phospholipids in obstructive liver
disease. In acute hepatocellular
diseases such as alcoholic or viral
hepatitis (6).

EXPERIMENTAL DESIGN

A total of 70 consecutive patients
diagnosed with different liver diseases
(60 male and 58 female) seen at
teaching Hospital from April 2009 to
August 2009 were included in the
study. The study was approved by the
Ethics Committee of the college of
science and Sulaimani University, Iraq,
as well as from 30 persons without
liver diseases as controls aged 20- 60
years old.

Blood samples were taken by vein
puncture in to sample without
anticoagulant for biochemical tests
and then the sera separated by
centrifugation at 3000 rpm for 15 min.
the sera were kept at -70° C until the
measurement were performed. All lipid
profile  tests  were read by
spectrophotometer ( model APEL-PD-
303-Japan ) .

Statistical analysis:

Analysis of data was performed by
using statistical package for social
science (SPSS) Version (15) results
are expressed as mean * standard
error (mean + SE). Statistical
differences were determined by t-test
for multiple comparisons after analysis
of variance

(ANOVA).
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RESULTS

This study was carried out on 100 liver
and non-liver diseases patients. A few
patient’s were having normal levels of
serum total cholesterol and LDL in
different types of liver diseases in
comparison to non-liver diseases
(figure 1, 2,).

]
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chronic liver Alcoholic liver Non-liver diseases

diseases diseases

viral hepatitis

Fig (1): serum total cholesterol levels in
different type of liver disease and non-liver

Some patients showed hyperlipidemia
significantly, VLDL in alcoholic liver
disease, atherogenic index in
obstructive jaundice and alcoholic liver
disease to LDL/HDL ratio in
obstructive jaundice and to
triacylglycerol in obstructive jaundice
(figure 3,4,5 6).
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Fig (3): serum VLDL~cholesterol levels in
different type of liver disease and non-liver
disease

disease
140
a
120
a
100 a
a
a

- 80
>
E
-
3 60

40

20

0 T T T T

obstructive jaundice  chronic liver Alcoholic liver viral hepatitis ~ Non-liver diseases
diseases diseases

Atherogenic index
= o 3 N

~

~

b
b
14 4
ab
7 I a
I |
0 T T T T l

obstructive jaundice

chronic liver Alcoholic liver Non-liver diseases

diseases diseases

viral hepatitis

Fig (2): LDL~cholesterol levels in different
type of liver disease and non-liver disease

Fig (4): serum atherogenic index levels in
different type of liver disease and non-liver
disease
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Fig (6): serum triacylglycerol levels
in different type of liver disease and
non-liver disease

In contrast to the rest of lipid profile
parameters serum HDL decreased in
all types in liver diseases significantly
when compared with  non-liver
diseases patient (figure 7). It shows
that dyslipidemia is a common finding
in cases suffering from liver disease.
In our study, also the most common
causes of increased some lipid profile
parameters was shows in obstructive
and alcoholic liver diseases

Fig (7): serum HDL~cholesterol
levels in different type of liver
diseases and non-liver disease

DISCUSSION

In this study, there was no significant
change in LDL, and total cholesterol
serum levels compared with the
control patients, this normal level of
serum LDL and total cholesterol in
patients with liver disease, may be
related to the effective treatment and
prognostic evaluation of patients with
liver disease (7).

Liver plays a vital role in lipid
metabolism. It contributes both in
exogenous and endogenous cycles of
lipid metabolism and transport of lipids
thro-ugh plasma. Synthesis of many
apolipoproteins takes place in liver.
The apolipoproteins are required for
the assembly and structure of
lipoproteins. Lipoproteins play an
important role in the absorption of
dietary cholesterol, long chain fatty
acids and fat soluble vitamins. The
transport of triglycerides, cholesterol
and fat soluble vitamins from the liver
to peripheral tissue and transport of
cholesterol from peripheral tissue to
liver is by lipoproteins. Apolipoproteins
activate enzymes important in
lipoprotein metabolism and to mediate
the binding of lipoproteins to cell
surface receptors. Liver is the principal
site of formation and clearance of
lipoproteins. This shows liver is
involved in many steps of lipid
metabolism and lipid transport. Thus in
severe liver disease, lipid metabolism
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is profoundly disturbed. It is affected in
a variety of ways. Dyslipidemia seen in
chronic liver disease differs from that
found in most of the other causes of
secondary dyslipidemias because
circulating lipoproteins are not only
present in abnormal amount but they
also frequently have abnormal
composition (7).

Dyslipidemia is a frequent finding in
liver disease and also seen in other
illnesses like diabetes mellitus and
chronic renal failure etc. Many national
studies are available regarding
dyslipidemia in diabetes mellitus or
chronic renal failure (8). To the best of
our knowledge no study was done for
dyslipidemia in different types of liver
disease in Iraq.

Some patients showed hyperlipidemia
significantly, VLDL in alcoholic liver
disease, atherogenic index in
obstructive jaundice and alcoholic liver
disease, LDL/HDL ratio in obstructive
jaundice and triacylglycerol in
obstructive jaundice. It may be return
to, the accumulation of fatty acids in
liver cells, which can be seen as fatty
globules under the microscope (9).
Alcoholism causes development of
large fatty globules (macro vesicular
steatosis) throughout the liver and can
begin to occur after a few days of
heavy drinking. Development of
Macrovesicular steatosis, small fatty
acid globules may have different
causes, such as diabetes, obesity and
starvation. The mechanism of action in
alcohol induced fatty liver involves an
above average NADH:NAD ratio
caused by the heavy demands of
alcohol metabolism, including other
damaging metabolites such as free
radicals and acetaldehyde that are
very toxic (10). Alcohol is metabolized
by alcohol dehydrogenase (ADH) into
highly toxic acetaldehyde, and then
further metabolized by aldehyde
dehydrogenase (ALDH) into acetic
acid which is oxidized into Carbon
Dioxide and water (11). Also in this
study in contrast to the above results
there is show significantly decreases
in HDL~cholesterol (hypolipidemia) in
all types of liver disease when
compared to non-liver disease
patients, The liver is capable of
making most of the fat required by the

body—only about 15 percent of blood
cholesterol comes from the diet. Yet
many factors other than diet may
account for low good blood cholesterol
levels. These include cigarette
smoking, lack of exercise, and a
genetic susceptibility to this condition.
HDL cholesterol seems to be
responsible for sending all cholesterol
to the liver to be broken down and
then either recycled or excreted from
the body. Hyperlipidemia with a
marked increase of low-density
lipoprotein (LDL) and highdensity
lipoprotein (HDL) cholesterol levels is
a common feature in patients with
chronic cholestatic liver disease.
Excess morbidity and mortality from
cardiovascular disease has not been
reported in these patients. This may
be due to the particular lipoprotein
pattern observed during chronic
cholestasis, characterized by elevated
serum HDL cholesterol, which may
have a cardioprotective effect.
However, in a subgroup of patients
with chronic cholestasis,
hyperlipidemia is characterized by
markedly elevated LDL levels with
normal or low HDL levels, probably
reflecting hypercholesterolemia with
coexisting familial and nutritional
origins  (12). Liver disease s
associated with a decrease of the
concentration of hepatic lipoproteins
and the absence of Apo E in VLDL,
probably because of a defect in their
synthesis. The lipid profile found in
patients with biliary cirrhosis
delineates the pattern of chronic
cholestasis, which is characterized by
the presence of lipoprotein X, a
significant increase of free-cholesterol
and a decrease of HDL-cholesterol;
VLDL, which are increased, are rich in
Apo C (13).
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ABSTRACT

For several decades, the diagnosis of
acute myocardial infarction (MI) was
based on characteristic clinical history,
specific ECG changes and elevation of
relevant serum enzymes. Serial
determination, namely, the release of
SGOT by the liver and kidneys, of
LDH by the lungs and RBCs and of
CPK by the brain and muscles.

The evaluation of both CPK&LDH
isoenzymes has led to specific
diagnosis with the MB fraction of CPK.
In an attempt to find a more sensitive
chemical marker of acute M| ,serum
myoglobin (MG) was compared with
total CPK & CPK- MB in 20 patients
with acute MI and in 12 subjects
(controls) .Samples were drawn on
admission within the first 4, 12, 24, 48
hours of the onset of the chest pain.
Serum (MG) (Latex Agglutination) start
to rise 2-4 hours, attains a peak value
of 12 hours and start to decline after
36 hours from the onset of pain. The
corresponding value for CPK-MB were
attained later (rising after 8-12 hours),
peaking at 12-24 hours and starting to
decline after 48 hours.

-Serum  (MG) showed higher
sensitivity as compared with CPK-MB
other advantage included lower cost,
lesser time and the possible
measurement in haemolysed samples.
The extent of increasing of serum
(MG) reflects the extent of myocardial
damage.
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INTRODUCTION

For several decades ,the diagnosis of
Acute myocardial Infarction (Ml) has
been based on characteristic clinical
history ,specific ECG changes and
elevation of relevant serum enzymes,
CPK ,LDH and SGOT (1).Non of the
latter could diagnose MI specifically as
SCOT is present in all organs
especially heart , liver , skeletal
muscles and red blood cells , CPK is
present in brain , skeletal muscles ,
thyroid gland , heart and red blood
cells , &LDH is present in heart , liver,
kidney and red blood cells ,our work ,
however , continued for more sensitive
biochemical markers of myocardial
necrosis that may improve the
diagnostic accuracy in relation to time
of onset of symptoms . This is due to
the fact that most biochemical markers
only reach maximum serum levels
several hours after the onset of pain
and therefore an early biochemical
diagnosis was not usually possible.
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The sensitivity and specificity of the
diagnosis were improved by
discovering that both CPK and LDH
comprise a number of isoenzymes
some of which are specific to the
myocardium e-g CK-MB and LDH 1&2
fraction(2, 3)

In the present study, myoglobin -an
oxygen binding hacmprotein of small
molecular weight-has been shown to
be such sensitive biochemical marker
of Acute myocardial infarction (AMI) in
its early stage (3).

In this study, an attempt has been
made to assess the diagnostic value
of serum myoglobin in comparison
with  CPK-MB parameter in the
diagnosis of acute MI. The most
important cardiac marker which could
be employed to clarify the timing of the
infarct are total creatine
phosphokinase (CPK) (4) and the
more sensitive biomarker such as
cardiac troponin or CPK-MB is
oenzyme which they are predominant
in cardiac muscles (3,5)

MATERIALS & METHODS

This study included 2 groups of
subjects:

Group [I: include twelve healthy

subjects (10 males, 2 females ;)
whose age ranged from 35-65 years,
serving as controlsGroup Il: include
twenty patients with recent Miwere
fully in formabout the study such as
typical history and ECG findings etc.
They have been admitted to the critical
care centers (CCC) of medical city. 18
were males and 2 females. Their ages
ranged between 35-65 years with a
mean of 50 years.

Both groups 1 and Il were selected
after exclusion of; IM injection, trauma
and impaired renal function since
myoglobin is primarily excreted
through the kidneys. All individuals
had normal renal functions. All 2
groups were subjected to;

1-Full clinical examination, ECG and
chest X-ray.

2- Routine work;

Serum CPK have been widely used to
estimate myocardial infarct size in
experimental animals (4)

Measurement of the serum total -CPK
is not recommended for the routine
diagnosis of Acute Ml because of the
wide tissue distribution of this enzyme
(, so t-CPK should be combined with
CK-MB for more accurate clinical
diagnosis of Acute (MI).

Erythrocyte sedimentation rate (ESR).

Blood urea (Enzymatic rate
colorimetric method),

Serum creatine (colorimetric method).
SGOT (colorimetric method).
LDH (colorimetric method).

3-Specific laboratory tests:

Serum myoglobin estimation. Serum
CK-MB isoenzyme (kinetic method).
Serum total CPK (kinetic
method). Venous blood samples were
collected on arrival to the critical care
center (CCC): with in the first 4, 12, 24
and 48 hours of the onset of the chest
pain .

Fresh serum samples were analyzed
for the following biochemical markers:

Myoglobin, CK-MB isoenzyme and
total CPK.

Estimation _of _myoglobin _(semi-
quantitatively)

This test is based on an
immunochemical reaction between
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myoglobin and antibodies  to
myoglobin bound to latex particles.

A visible agglutination of the particles
takes place in the case of an
Increased myoglohin concentration
[5and6]

Marked agglutination normally
indicates myoglobin content of 110 %
20 pg /L. A semi quantitative
evaluation is done by means of a
dilution series[6and8] .So the serum is
diluted with saline solution or
phosphate buffer solution and the
concentration is assessed from the
serum dilution as follows:-

Table(1): a semiquantitive evaluation of
serum myoglobin by means of a dilution

series
Agglutination Corresponds
of the scrum to a minimum
dilution Seri Concentration
of pg/L
1:2 200u g/L
1:4 400ug/L
1:8 800ug/L
1:16 1600ug/L
1:32 3200ug/L

Serum myogiobin showed a mean of85ug/L
in control group.

Measurement of the serum total
creatin phosphokinase (CPK)
activity

The total serum CPK activity was
determined by commercially available
kit from Random company according
to the method of RosalkK(9) . In this
method,CPK enzyme catalyzes the
phosphorylation of adenosine
dinucleotide phosphate (ADP) in
presence of creatin phosphate as
substrate to adenosine triposphate
(ATP) and creatine:

CPK Creatinephosphate + ADP -4

CPK _
» Creatine +ATP.

A

In the reaction mixture the added
hexokinase enzyme will catalyze the
phosphorylation of glucose by the ATP
to produce glucose -6- phosphate
(G6P) and ADP:-

Glucose +ATP "™ GBP+ADP
G6P + NADP c6PD Gluconate 6 -

phosphate + NADPH

The resulted G6P is oxidized by G6P -
dehydrogenase (G6PD) to gluconate
6-phosphate with* the reduction of
NADP to NADPH. The NADPH
produced, is proportional to CPK
activity and is used in the reduction of
p-nitro blue Tetrazolium (NBT) in the
presence of Diaformzan to give blue
violet colure of diaformzan which has
on absorption maximum around 560
nm.The normal serum CPK activity is
20-170 IU/L in women,and is 24-195
IU/L in men.

Measurement _of the  serum
Isoenzyme CK - MB activity
Determination of CK- MB isoenzyme
activity is based on the immune
inhibition assay (10) using a
commercially a available kit (Randox
Company).

An antibody is incorporated in the CPK
reagent. This antibody will bind to and
inhibit the activity of M subunit of CK -
MB. The reference value of this Kit
was up to 10 U/L.

RESULTS AND DISCUSSION

Table (2) shows the mean value of
serum myoglobin and mean activities
of serum total creatin phosphokinase
(CPK), serum creatin kinase
isoenzyme (CK-MB) in controls and
patients with Acute MI within the first 4
hrs. of the onset of chest pain -It is
evident from table ( 3 ) that serum
myoglobin showed a statistically
significant rise in (9) patients with
acute Ml admitted to the critical care
center 2-4 hrs from the onset of pain
(mean 302.0 pg/L) ,while all other
biochemical parameters were normal.
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Table (2): Mean * SEM of serum myoglobin, activities of total creatine
phosphokinase (t-CPK), CK-MB isoenzyme, in control and patients with acute Ml within the first
4 hrs- of the onset of chest pain.

Myoglobin pg/L| t-CPK U/L CK-MB U/L
Controls n=12 110£20 145,7 £9.1 25%+03
Patients after 4hrs n= 302 +21.2 (sig)* N.S* N.S*

N.S* =Non Significant
Sig** = significant

Table (3): Serum myoglobin in patients with acute MI 48 hrs following onset pain.

Time hrs Mean £SEM XULN
4 302 +21.2 3.9
12 1050.6 £ 90 10.1
24 695.3+70 71
48 250.4 £56 29

XULN =upper limits of normal

o T

non

MEAN

TIME

4.00 12.00 24,00 48.00

Fig (1-a): Mean serum myoglobin levels in Acute Mi
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Fig (1-b): showing the time rise in the activity of myoglobin

It reached a peak at 12 hrs from the
onset of pain (mean of 1050.6 ug/L)
followed by a decline afterward to a
mean of 695.3 ug/L as compared with
controls (< 85 ug/L). At 48 hrs, serum
myoglobin was still significantly higher
than normal (mean 250.4 pg/L) as
shown in table (3), fig (1-A) .fig(1-

Table (4): and Fig (2-A) &Fig (2-B)
shows non-significant increase in
serum t-CPK activity in patient with
Acute MI after 4hr ( p>0.05 ) ( mean
+SEM = 194.61+12.1) rises to 0.5
XULN but the mean of t-CPK activity
of these patient shows significant
increase ( P<0.01 ), (Mean = SEM =
580.3 = 30.5) to 3.9 (XULN) folds after
12 hrs. of the onset of chest pain, and
marked &significantly increased
(P10.01), mean +SEM= 1200.5 + 10)
to 8.5 XULN after 24 hrs. of the onset
of chest pain then begins to decline to
only 1.8 XLILN after 48 hrs. These
results are in agreement with those
reported by Lee et al (1986) [11] who
have also show that the serial t-CPK
levels have atypical rise and fall with a
peak value exceeding twice the usual
upper limits of normal, they pointed
out that the increases in t-CPK levels
greater that ten folds the upper normal
limits is usually associated with the

B).Three cases that were diagnosed
as extensive anterior MI and died
before 38 hrs from the onset of pain
showed extremely high values (2900-
3100 ug/L). These values remained
very high after 24 hrs and failed to
decline till death.

large infarcts and with an increase in
risk of mortality,

About 98% of patients with Acute MI
had CPK elevation with in 24 hrs. of
onset of pain (12)
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Table (4); Mean * SEM activities of total creatine phosphokinase (t-CPK) in patients with Acute MI after
4,12, 24 and 48 hours of the onset of pain.

Time hrs. Mean +SEM t-(CPK) XULN
4 194.6 +12.1 0.5
12 580.3 +30.5 3,9
24 1200.5 £10 8.5
48 270.5 +20 1.8

XULN =upper limits of normal

bl

J00 =

304

MEAN t- CPK

a0 4

200 9

400 PR u5 . O 45.00

TIME(hours)
Fig(2-A):Mean serum t-CPK level in Acute Ml

1200 4

100 9

XULN

4.00 12.00 24.00

TIME(hours)
Fig (2-B): showing the lime rise in the activity of t-CPK enzyme
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Table (5) and figure (3-A) &fig (3-B) reveal pattern of rise in the activity of CK-MB
isoenzyme in patients with AMI after 4 , 12, 24 and 48hrs of the onset of chest pain.

Time hrs. Mean = SEM CK-MB XULN*
4 3.1 0.3 1.2
12 28 1.2 1
24 58+12 23
48 16.1%£1.7 6-2

*XULN = upper limits of Normal

70 4 —
=0 o
50
s
= and
5
E o0
10
o s
4.00 12.00 24.00 48.00
TIME(hours)
Fig(3-A):Mean serum CK-MB levels in Acute MI
|
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Fig (3-B): showing the time rise in the activity of CK-MB isoenzyme
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this test required 24 hr. incubation
which was not practical.

A passive heamagglutination method
was introduced by (17) for serum
myoglobin detection. This test had the
advantage of being performed in any
laboratory, but still carried the
disadvantage of delay of results (I-2
hours).

A second major biochemical marker
after s-myoglobin that rises in AMI is
the CK-MB isoenzyme which is the
specific enzyme showing increased
activity in serum in any condition that
disturbs membrane permeability to
myoglobin enzymes(16, 18)

Recently study, S.CK-MB showed an
insignificant rise (mean 3.1 UIL,
p<0.06) at 4 hrs in all patients
admitted to CCC at that time as
compared to normal control. Only after
12 hrs from the onset of pain did CK-
MB show significant in all apatients
reaching a peak at 24 hrs (mean 58
U/l, p< 0.001) to decline afterwards.
S.myoglobin manifested a significant
rise at a time when CK-MB was still
normal. It is thus clear that the rise
peak and decline of S.myoglobin
levels is always preceding that of CK-
MB thus allowing earlier detection and
giving the former the advantage of
being a more sensitive biochemical
marker in acute myocardial infarction.

REFERENCES

1. Applc FS., Gibler WD. Et al (1999)
National Academy of Clinical
Biochemistry standard of laboratory
practice : recommendation for the use
of Cardiac Marker in coronary artery
disease : Clin. Chem. 45(7):1104-1121

2. Smith H. ; Rodpord O.;Woug C.
and Oliver M. (1976) Isoenzyme
studies in diagnosis of MI.Br. Heart J.
(38): 225

3. Roxin L. ; Hallgrem T. and Venge
P. (1984) the value of myoglobin
determination in the early diagnosis of

The Mean . CK-MB activity shows
non-significant increase (p>0.05),CK-
MB mean + SEM = 3.1 £ 0.3) rises to
1.2 XULN after 4hr of onset of chest
pain but shows significant increase
(P<0.001) (CK-MB mean £+ SEM = 28
+ 1.2), rises to 11 XULN after 12 hr of
onset of pain and peaks to 23XULN at
24hr. then they start to decrease to
6.2XULN after 48 hr. At 48 hr. serum
CK-MB still showed a significantly
higher level than normal (fig-4-A).
These results are in agreement with
those reported by (13) , and (14) also
reported that the first detectable
abnormalities occur after myocardial
infarction are the elevations of CK-MB
and t-CPK levels in serum. These
worker considered that the CK-MB
test is the test of choice to confirm
diagnosis of an Acute MI during which
it begins to increase after 8-12 hrs of
the onset of pain.

Some studies considered that the
measurement of CK-MB is a useful
marker for the diagnosis of Acute MI; it
is based on the premise that there are
a higher percentage of MB
creatinkinase in cardiac muscle than
in skeletal muscle (15)

Early workers utilizing radio immuno-
assays (RIA) of s-myoglobin showed
its rise in the early stage of AMI but



International Journal for Sciences and Technology Vol. 6 No. 1, March 2011 34

MB isoenzyme;. Clin. Chem 32; 657-
663.

11. Lee, TH; Goldman, L.(1986) serum
assays in the diagnosis of acute MI.
Ann In Med 105:221-233.

12. Herlitz, H., Jaimarson, A., Waldcn
stromy, J.(1984) Time Lapse counsel
of Acute-MI to peak serum enzyme
activity. Clin cardiol, 7: 433-440.

13. Roberts, R.(1990) Enzymatic
astimation of infracts size circulation
81:707-710.

14. Zaninotto , M ., Altinier, S., Laehin
, M., Celemgon , L .(1999) Strategies
for the early diagnosis of AMI using
biochemical markers. Clin. chem. (3):
399-405.

15. Tsung, J S; Tsung, SS(1986)
Creatin kinase isoenzyme in extracts
of various human skelatal muscles.
Clin .chem. (32) 1568-1500.

16. RosanoT., and Kenny, MA.
(1977) Aradio -immunoassay for
human serum myoglobin. Method,
development and normal values-CUn.
Chem 2311:2369.

17. Zeana, G., Radu, 1.(1982) Serum
myoglobin in the diagnosis of (AMI)
med. Inter. (20) 2:109-!16.

18. Davies, B,Walt, D AL. and Daggelt,
T. (1983) serum creatin kinase and
creatin kinase MB isoenzyme
responses of post infarction patients
after a graded exercise test. Br. Heart
J. 50:65.

AMI.Acta.Med.Scand, 215 (5) : 417-
25.

4. Rechline M. and Kloche F.(1976)
RIA for human myoglobin. Initial
experiment in patients with
CHD.Circulation,52- 56 .

5. Albert J. ;Thygesen K. and Antman
E. (2000) Myocardial infraction
redefined ,a consensus document of
the joint European Society of
Cardiology, American College of
Cardiology .J.Am.Coll. Cardio. 36:
959-969.

6. Koch, C.D. and Kalmbach,
CL(2000) myoglobin latex assay as a
diagnostic test inpatients with acute
MI. Artzl. Lab.56-67

7.ChiuW. , Chan S. and Choi C.(1999)
Myoglobin and mass concentration of
ck-MB in AMI,QJM. (92)711-718.

8. Karras DI and Kare DL.(2001)serum
manures in the emergency deport;
diagnosis of acute myocardial
infarction .Emerg Med din NAM; 19 (2)

9. Rosaiki, SB.(1967) An improved
procedure for serum creatine
phosphate determination. J. Din. Lab.
Med. (69): 696-705.

10. Vaidya , HC; Maynard, Y ; Dietzer,
D N ,Ladenson JH(1986) Direct
measurement of CK- MB
activity in serum after extraction with
immunoclonal antibody specific to the



International Journal for Sciences and Technology Vol. 6 No. 1, March 2011 35

In Term of BICs and MBECs, the Role of Selected

Antimicrobials in the Eradication of Staphylococcal Biofilm in

Patients with Bladder Catheters and Wound Associated

Infections

Mushtak T.S. Al-Ougqaili (1) Shaymaa H.M. Al-Kubaisy (2) & Narijis F. I.

Al-Ani (3)

Department of Microbiology, College of Medicine, University of Al-Anbar, Ramadi,

Iraq. (1), (3) Department of Basic science, College of Dentistry, University of Al-

Anbar, Ramadi, Iraq. (2)

E-mail: dr.mushtak_72@yahoo.com

ABSTRACT

The aim of this study was to detect
biofilm formation by using isolates of
Staphylococcus aureus and
Staphylococcus epidermidis
quantitatively. Further, depending on
MICs value and in term of BICs and
MBECs, to detect biofilm antimicrobial
susceptibility test for selected
antimicrobial agents against the study
isolates.

A total of Twenty-eight catheter urine
specimens and wound  swabs
belonged to Thirty-two patients
admitted to Ramadi Teaching Hospital
during the period from February to
June, 2009 were included in this study.
Quantitative assay by
spectrophotometric method with
ELISA reader was achieved.
Planktonic and biofilm antimicrobial
susceptibility tests were performed.
Out of 12 (37.5%) isolates of
Staphylococcus epidermidis and 20
(62.5%) isolates of Staphylococcus
aureus, biofilms were produced in
(100%) of all study isolates and
produced biofilm strongly in the
glucose supplemented media. Our
result showed that minimal inhibitory

concentrations were 2.1 +£1.2 ug/ml,
46.7 £18.6 pg/ml and 3.25 £1.86 pg/ml
for ciprofloxacin, piperacilin and
amikacin respectively against
logarithmic phase planktonic cells of
Staphylococcus spp. Also, biofilm
inhibitory concentrations and minimal
biofilm eradication concentrations for
selected antimicrobial agents were
reached 50-100 X folds higher than
MICs to inhibit and eradicate
staphylococcal biofilm.

All study isolates of Staphylococci
produced biofilm quantitatively in
glucose supplemented media.
Furthermore, in biofilm antimicrobial
susceptibility test, the biofilm producer
isolates of Staphylococci required 50-
100 X folds higher than MIC for the
same isolates at planktonic state to
inhibit and eradicate bacterial biofilm
from the surface of catheters.

Key words: Staphylococci, bacterial
biofilm, Indwelling bladder
catheters
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INTRODUCTION

Staphylococcal disease is protean in
its manifestations, reflecting the
diversity of virulence determinants in
its arsenal. Biofilms represent a large
subset of disease manifestations

caused by S. aureus and have an
enormous detrimental impact on
patient outcomes and costs. S. aureus
infections are difficult to manage, often
needing weeks of intravenous
antimicrobial therapy. Severe
infections, particularly those involving
implants, require surgical removal of
the implant for successful cure. If not
treated aggressively, the infections
can recur and develop into chronic
problems that require prolonged and
even lifelong antimicrobial suppression
(1). Moreover, other processes may
regulate detachment of organisms
from the biofilm to transport S. aureus
to new sites of infection, another
exciting area open to further
investigation. The recognition that S.
aureus forms biofilms on both native
tissue and medical devices and
implants has been a critical step
towards understanding its
pathogenesis and the challenges
clinicians face with these serious
infections. Staphylococcus
epidermidis, a skin commensal that
rarely causes disease without the
presence of foreign material. This
bacterium has been attached to
explanted medical devices encased in
slime (2). This provided early evidence
that the biofilm concept applied to
human disease. Subsequently, studies
have also demonstrated S. aureus
biofilms on intravascular catheters,
explanted pacemaker leads, within
bone, and as vegetations on heart
valves (3,4). Moreover, investigators
showed that S. aureus can produce
the same slime as S. epidermidis (5).
The fact that S. aureus, unlike S.
epidermidis, is virulent enough to
routinely produce biofilms on native
tissue alone without the presence of
foreign material makes elucidating its
particular biofilm physiology important
for devising strategies to combat its
biofilms more effectively.

The recognition that S. aureus forms
biofims on both native tissue and
medical devices and implants has
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been a  critical step towards
understanding its pathogenesis and
the challenges clinicians face with
these serious infections. Moreover,
investigators have shown that S.
aureus can produce the same slime as
S. epidermidis. The fact that S.
aureus, unlike S. epidermidis, is
virulent enough to routinely produce
biofilms on native tissue alone without
the presence of foreign material
makes elucidating its particular biofilm
physiology important for devising
strategies to combat its biofilms more
effectively (6).

The overall goals of this study are to
detect in vitro biofilm formation by
Staphylococcus aureus and
Staphylococcus epidermidis
qualitatively by tube adhesion method
and foley catheter assay and
Quantitatively by spectrophotometric
assay with ELISA reader under two
experimental conditions. Further, in
terms of MICs and sub-MICs, to
determine antimicrobial susceptibility
test for logarithmic phase planktonic
cells of study isolates of Staphylococci
to selected antimicrobial agents.
Furthermore, in term of BICs and
MBECs, biofilm antimicrobial
susceptibility test for biofilm producer
isolates of Staphylococci to selected
antimicrobial agents.

PATIENTS AND METHODS

A total of Twenty-eight catheter urine
specimens and wound  swabs
belonged to Thirty-two patients
admitted to Departments of Urology
and surgery in Ramadi General
Hospital was studied during the period
from February to June, 2009.
21(65.6%) were male and 11 (34.4%)
were female with male to female ratio
1: 1.9. The age of the patients varied
between 19 years and 76 years old
with mean value (31.14 Y). Full
informative history had been taken
directly from the patient or his parents
or relatives, and the information was

arranged in an informative clearly
detailed formula sheet. The clinical
data regarding the distribution of
isolates, type of specimens and type of
infection are presented in table 1.
Under aseptic conditions, catheter
specimens of wurine (CSU) were
obtained by withdrawing the sample
with syringe and needle from the
catheter tube (junction area between
catheter and collection tube). Catheter
urine specimens were transported to
the laboratory with minimum delay.
Firstly, urine specimens were cultured
immediately by semiquantitative
culture technique to avoid
contamination. In this technique, under
aseptic conditions a standardized
(fixed known volume) inoculum of
uncentrifuged urine and the swabs
were streaked on the sectors of
nutrient, blood and MacConkey agar
plates and incubated at 37°C for 24
hours, if no growth was detected,
plates were re-incubated for another
24 hours before reported as negative
cultures. After incubation, regarding
urine specimens, the total number of
colonies per ml was counted. Isolates
were well bacteriologically identified as
staphylococci and differentiated either
Staph aureus or Staph. epidermidis
depending on tube coagulase test, and
growing on coagulase mannitol salt
agar (HiMedia co.) and DNase agar
(Oxoid) and confirmed by biochemical
tests (7). The isolated bacteria were
stored in brain heart infusion broth
(BHI)  medium containing 20%
glycerol. Before each experiment, one
aliquot was thawed quickly at 37 °C
and subcultured on blood agar plates
at 37 °C for 24 hr.

Quantitative biofilm formation

assays:
Spectrophotometric method

Working cultures were prepared by
inoculation on Brain heart infusion
agar and Columbia agar
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supplemented with 5% blood and
incubated aerobically at 37 °C for 24
hr. The cultures were used to prepare
bacterial suspension in sterile distilled
water adjusted to a 0.5 McFarland
standard. The suspensions obtained
were inoculated into a brain-heart
infusion broth. Then poured into the
wells of plastic microplates (8).

The modified microtiter plate test, with
some improvements, was employed
for the quantification of biofilm. Wells
of sterile 96-well flat- bottomed plastic
micro plates were filled with 250uL of
the BHI broth. Negative control wells
contained the broth only. 20 pL of
bacterial suspension was then added
to each well. The plates were
incubated at 37 C° for 24hr. following
incubation, the content of each well
was aspirated, and each well was
washed three times with 300uL of
sterile distilled water. The remaining
attached bacteria were fixed with 200
ML of methanol per well, and after 15
min the plates were emptied and left to
air dry. Afterthat the plates were
stained for 5 min with 160 uL per well
of crystal violet used for gram stain.
Excess stain was rinsed off by placing
the microplates under running tap
water. After the plates were air dried,
the dye which was bound to the
adherent cells was resolublized with
160 pL of 33 %( v/v) glacial acetic acid
per well. The optical density (OD) of
each well was measured at 570 nm

(8).

Planktonic

susceptibility test:-
In this part of study, antimicrobial
susceptibility test for selected
antimicrobial agents against
logarithmic phase planktonic cells of
Staphylococcus spp. was achieved.
Minimal and sub-minimal inhibitory
concentrations for ciprofloxacin,
piperacilin  and amikacin  were
detected. This test was achieved
according to the criteria laid down by
National Committee For Clinical

antimicrobial

Laboratory Standard, 2001 by using
an international quality isolate of
Staphylococcus  aureus  American
Type Culture Collection (ATCC) 25923

(9).

Biofilm antimicrobial susceptibility
test:-

Antimicrobial susceptibility test for
sessile cell of Staphylococcus spp.
was achieved by detecting the biofilm
inhibitory concentration (BIC) and
minimal biofilm eradication
concentration (MBEC). The calculation
of  different concentrations of
antimicrobial agents used based on
the minimal inhibitory concentrations
obtained by broth macrodilution
technique achieved against logarithmic
phase planktonic cells. Each study
isolate was determined quantitatively
by counting the cells of
Staphylococcus spp. After 24 hours
incubation of 1 cm catheter segments
with 10" cfu/ml, the control for number
of colonies after vortexing of the broth
media  containing catheter and
compare latterly to the total no. of
colonies for these isolates after
exposure to desired concentration of
antimicrobial agents. Concentrations
of 1, 10, 50,100 and 500 XMIC were
chosen to determine the biofilm
inhibitory concentrations (BICs) and
minimum biofilm eradication
concentrations (MBECs).

RESULTS

The distribution of clinical isolates of
Staphylococcus spp. according to the
type of specimens and type of
infection were represented in the
following table:-
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Table 1: The distribution of clinical isolates of Staphylococcus spp. according to the
type of specimens and type of infection.

No. ( %) of isolates |

Type of specimens |

Type of infections

Staphylococcus aureus 20 (62.5%)

13 (65%) Catheter urine Catheterized Urinary tract
infection
7 (35%) Wound swab Diabetic foot infection

Staphylococcus epidermidis 12 (37.5%)

7 (58.33%)

Catheter urine

Catheterized Urinary tract
infection

5 (41.67%)

Wound swab

Diabetic foot infection

In the quantitative biofilm formation
assay, spectrophotometric method
was achieved under two set of
experimental conditions (with and
without glucose). Our results
showed that out of 20 (62.5%)
isolates of S aureus., all isolates
were produced biofilm strongly (OD
was more than 0.25) in the glucose
supplemented media while 18
(90%) of them were produced
biofilm strongly in the glucose

supplemented media and 2 (10%)
isolates were  weak  biofilm
producers in the glucose
supplemented media. On the other
hand no significant differences
observed in the readings of optical
density at 570 nm with the
presence and absence of glucose
among isolates of S. aureus (0.536
+ 0.259) and (0.365 % 0.17)
respectively (P value = 0.03)

(Table 2).

Table 2. The results of spectrophometric assay among 20 isolates of Staphylococcus
aureus under two experimental conditions.

No. of No. of
o biofilm
Experimental | O.Ds7;o m 2, P oy producer
o 10 biofilm SP WP NP producer
condition MeanzSD Value by
producer by tube catheter
method method
el G 06523569* 20(62.5%) | 18(90%) | 2(10%) | -
- - 0.03 | 17 (85%) | 19 (95%)
Without 0.365 + o o o o
glucose 017 19 (95%) | 16(80%) | 3(15%) | 1(5%)
Regarding to S. epidermidis, our biofilm producers. On the other hand

results showed that all S. epidermidis
isolates which were submitted to this
study produced biofilm strongly in the
glucose supplemented and in the
absence of glucose 11(91.67%)
isolates were produced biofilm strongly
and 1(8.33%) isolates were weak

no significant differences observed in
the readings of optical density at 570
nm with the presence and absence of
glucose among isolates of S.
epidermidis (0.450 £0.18) and (0.387 *
0.11) respectively (P value =0.278)
(table 3).
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Table 3: The results of spectrophometric assay among 12 isolates of Staphylococcus
epidermidis under two experimental conditions.

No. of No. of
. biofilm
Experimental | O.Ds7o m A P il producer
o 10 biofilm SP WP NP producer
condition Mean*SD Value by
producer by tube catheter
method
method
With glucose | 0'°0 | 12(37.5%) | 12(100%) ; ; 0
+0. o
Without 0387+ | 12(37.6%) | 11(91.67%) | 18.33%) | - | 0.278 | (83.33%) | 12(100%)
glucose 0.1
Our result showed that minimal cells of Staphylococcus spp. while the

inhibitory concentrations were 2.1 £1.2
pug/ml, 46.7 +18.6 ug/ml and 3.25

+1.86

Mg/ml

for

ciprofloxacin,

piperacillin and amikacin respectively
against logarithmic phase planktonic

sub-minimal inhibitory concentrations
were 1.06 £0.62 pg/ml, 23.3 yg/ml +
9.3 and 1.63 £0.93 ug/ml for the same
antimicrobial agents respectively.

Table 4: The results of minimal and sub-minimal inhibitory concentrations for
antimicrobial agents against selected isolates of Staphylococci

XMIC), 100 (100 XMIC), 1000

shown clearance of broth (inhibition of

Ciprofloxacin Piperecillin Amikacin
Isolate no. MIC SubMIC ua/ml MIC subMIC MIC subMIC
Hg/ml H9 Hg/ml Hg/ml Hg/ml Hg/ml
SA1 0.5 0.25 64 32 8 4
SA4 2 1 64 32 2 1
SA7 4 2 64 32 4 2
SA9 1 0.5 32 16 2 1
SA10 2 1 16 8 4 2
SA11 2 1 32 16 2 1
SA12 1 0.5 64 32 4 2
SE5 2 1 32 16 1 0.5
SE6 1 0.5 32 16 2 1
SE8 4 2 64 32 2 1
SE10 4 64 32 4 2
SE12 2 1 32 16 4 2
Staphylococcus
aureus 0.5 0.25 0.25 0.125 1 0.5
25922
Mean £SD 2.1+1.2 1.06 £0.62 46.7 +18.6 23.3+£9.3 3.25 £1.86 1.63 £0.93

With regard to ciprofloxacin, the BIC for (500 XMIC), 1000 (500 XMIC), 100

SA1, SA4, SA7, SA9, SA 10, SA1H, (100XMIC), 1000  (500XMIC), 500

SA18,SE5 SE6, SE8, SE10 and (500XMIC), 2000 (500XMIC), 1000

SE12study isolates were 50 (100 (500XMIC) and 1000 (500XMIC) pg/ml

XMIC), 200 (100 XMIC), 1000 (500 respectively. These isolates has been
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biofilm) and reduced the viable count of
bacterial biofilm from 35 x 10°, 33 x 10°,
30X10% 40 x 10°, 30X102, 65 x 10°, 70 x
10* to 63X10% 60 x 10°, 200X10*, 55 x
10%, and 73 x 10° respectively. On the
other hand, the concentrations of 500
(100 XMIC), 1000 (500 XMIC), 1000
(500 XMIC), 500 (500XMIC), 1000 (500
XMIC), 2000 (1000 XMIC), 500 (500
XMIC), 2000 (1000 XMIC),1000

(1000XMIC), 2000 (500XMIC), 4000
(1000XMIC) and 2000 (1000XMIC)
Mg/ml were enough to eradicate
Staphylococcal spp biofilm from the
catheters for the above mentioned
isolates respectively with high significant
difference, MIC 2.1 +1.2), BICs (829.2
+678.4) and MBECs (1458.3+ 1010.4)
pg/ml with P value less than 0.05 (table
5, figure 1).

Table 5: The biofilm inhibitory concentrations (BICs) and minimal biofilm eradication
concentration (MBECs) for ciprofloxacin against biofilm producing isolates of

Staphylococcus spp.

33 x 10°

5 1000 500X 100 1000 500X 30X10°
Zero 2000 1000X 35 x 102 1000 500 X 65 x 10°
Zero 500 500 X 40 x 10° 100 100 X 70 x 107
Zero 2000 1000X 30 x 10° 1000 500X 63X10°
2 1000 1000 X 72 500 500 X 60 x 10°
zero 2000 500X 150 2000 500X 200X10°
5 4000 1000 X 87 2000 500 X 55 x 10”
Zero 2000 1000 X 33 x 10° 1000 500 X 73x 10°

1458.3+ 829.2

1010.4 +678.4
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Fig (1): Comparison of susceptibility parameters for ciprofloxacin against logarithmic phase
planktonic cells and sessile (adherent) cells of study isolates of Staphylococcus aureus and
Staphylococcus epidermidis.

Also, our results showed that the
member of aminoglycosides, amikacin,
inhibits Staphylococcus spp biofilm at
the following inhibitory concentrations:
800, 200, 400,
1000,1000,200,2000,100,1000,1000,4
00, and 1000 upg/ml for the above
mentioned isolates of Staphylococcus
spp. respectively and reduced the
viable counts for these isolates
markedly as observed in table 6, but
these concentrations were not enough
to eradicate bacterial biofilm from the

catheters. On the other hand, the
MBECs for amikacin against these
study isolates were 4000, 1000, 2000,
2000, 1000,
1000,4000,500,2000,2000,4000,and
2000 pg/ml respectively and no colony
appeared on the -culture counting
plate. Statistically, there is high
significant difference (P value less
than 0.05) with MICs (3.25 +1.86),
BICs (758.3 + 535.1) and MBECs
(2125 +£1245.4) ug/ml as represented
in table 6 and figure 2.

Table 6: The biofilm inhibitory concentrations (BICs) and minimal biofilm eradication
concentration (MBECs) for amikacin against biofilm producing isolates of
Staphylococcus spp.

41 x102

135x 10°

33 x 102

95x 10°

53

63 X10*
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Zero 2000 1000 X 47 1000 500 X 32x10° SE6
7 2000 1000 X 180 1000 500 X 200 x 10° SE8
Zero 4000 1000 X 34 400 100 X 180 x 10° SE10
Zero 2000 1000 X 34x10° 1000 500 X 75x 10° SE12
2125 758.3 £ Mean £ SD
+1245.4 535.1
10000
4000
2000 2000
A 2000
1000 800 \00 it 10
— 200
£
E 200
g’ 100 goo % -8-MBEC| |
§
10
1 ; ‘ N ‘ ‘ ‘
SA1 SA4 SA7 SAI SA10 SA11 SA18 SE5 SE6 SE8 SE10 SE
Isolate no.
Fig( 2): Comparison of susceptibility parameters for amikacin against logarithmic phase
planktonic cells and sessile (adherent) cells of study isolates of Staphylococcus aureus and
Staphylococcus epidermidis
Third generation  Cephalosporins, at which inhibit the growth of bacteria
piperacillin inhibited Staphylococcus but not eradicate it (table 7). Biofilm

spp biofilm at the concentrations range
between 100-500 folds higher than
MIC at the following inhibitory
concentrations: 6400, 6400, 32000,
3200, 8000, 3200, 6400, 3200, 3200,
32000, 6400 and 3200 pg/ml for the

above mentioned isolates of
Staphylococcus  spp  respectively.
piperacillin  decreased the viable

counts for these isolates to the levels

producer isolates of Staphylococcus
spp was killed at the following cidal
concentrations 64000, 32000, 32000,
32000, 16000, 16000, 16000, 16000,
32000, 64000, 64000, and 32000
respectively with  high significant
difference (P value is less than 0.05
with MICs (46.7 +£18.6), BICs (9466.7
+10666.9) and MBECs (34666.7
1+19094.7) ug/ml (table 7 and figure 3).
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Table 7:The biofilm inhibitory concentrations (BICs) and minimal biofilm eradication
concentration (MBECSs) for piperacillin against biofilm producing isolates of
Staphylococcus spp.

64000 100 6400
Zero 32000 500 X 95 6400 100 X 38x10°
Zero 32000 500 X 33 32000 500 X 35 x10*
8 32000 1000 X 37 x 102 3200 100 X 116 x 10°
Zero 16000 1000 X 69 8000 500 X 40 x 10°
Zero 16000 1000 X 41 x 102 3200 100 X 53 x 10°
Zero 16000 500 X 85 6400 100 X 67 x 10°
9 16000 500 X 37 3200 100 X 63X10°
Zero 32000 1000 X 39 x 102 3200 100 X 88 x 10°
Zero 64000 1000 X 66 32000 500 X 200X10*
7 64000 1000 X 33 x 102 6400 100 X 79x10°
Zero 32000 1000 X 75 3200 100 X 81x10°
34666.7 9466.7
+19094.7 +10666.9

Microgram/ml

1000000

100000

32000 32000 35099

16000 16000 16!

10000

1000

100

10

SA1 SA4 SA7 SA9 SA10 SA11 SA18 SE5 SE6 SE8 SE10 SE12
Isolate no.

Fig( 3) Comparison of susceptibility parameters for piperacillin against logarithmic phase
planktonic cells and sessile (adherent) cells of study isolates of Staphylococcus aureus and
Staphylococcus epidermidis.
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DISCUSSION

Biofilm pathogenesis in all
microorganisms is at least a three-step
process. The initial stage of biofilm
pathogenesis is the adhesion of
microorganisms to a surface. This
surface can be either biological tissue
or an inorganic material. The second
stage involves cell proliferation on the
surface and the production of an
exopolysaccharide matrix that
facilitates intercellular aggregation.
The third and final stage is the
organization of encased bacteria into
three-dimensional structures that look
like mushroom shaped towers
interspersed by channels through
which nutrients and waste products
can flow (10). Since the process of
biofilm formation starts with bacterial
adhesion, one might expect that the
physiology of adherent and planktonic
(non-adherent) forms of S. aureus
differs  considerably. Investigators
have studied S. aureus in the early
stages of attachment to silicone
surfaces and shown that differences in
physiology between adherent and
planktonic cells can be detected even
before cellular aggregation and
production of the polysaccharide
matrix. Adherent bacteria grow at
about half the rate of bacteria in
planktonic culture, but fully retain their
viability. They also have decreased
membrane potentials relative to
planktonic bacteria, indicating a
decreased metabolism. However, S.
aureus in the exponential phase of
growth generally exhibits increased
respiratory activity. Of particular note
is a significant increase in
antimicrobial resistance evident within
2 hours of initial adhesion and
increasing over 7 days. Some of the
resistance, particularly to the cell wall
active B lactam and glycopeptide
antimicrobials, can be attributed to the
decreased growth rate of the adherent
bacteria. Taken together, these
differences in physiology between the

adherent and planktonic S. aureus
support the existence of two different
phenotypes: biofim and planktonic
(11, 12).

With regard to antimicrobial
susceptibility test for planktonic cells
Our result showed that minimal
inhibitory concentrations were 2.1 £1.2
pgg/ml, 46.7 +18.6 ug/ml and 3.25
+1.86 ug/ml  for  ciprofloxacin,
piperacillin and amikacin respectively
against logarithmic phase planktonic
cells of Staphylococcus spp. while the
sub-minimal inhibitory concentrations
were 1.06 £0.62 pg/ml, 23.3 pg/ml *
9.3 and 1.63 +0.93 ug/ml for the same
antimicrobial agents respectively.
Traditionally, microbiologists have
evaluated the efficacy of antimicrobial
agents by measuring the minimal
inhibitory concentration (MIC) which is
defined as the lowest concentration of
antimicrobial agents which inhibits
bacterial growth after overnight
incubation (13). In virtually all
diagnostic laboratories, these
measurements are made on freely
floating, planktonic laboratory
phenotypes. These assays measure
only the concentration of
chemotherapeutic agents required to
inhibit growth or Kkill planktonic
bacteria. For some antibiotics, the
concentration required to kill sessile or
adherent bacteria may be greater than
a thousand times that required to Kill
planktonic bacteria of exactly the same
strain (14). Therefore, the use of
typical laboratory planktonic bacteria
for selection of chemotherapeutics
may be inappropriate under some
circumstances (13). In this study, MICs
for selected antimicrobial agents
(ciprofloxacin, cefotaxime and
amikacin) against logarithmic phase-
planktonic cells were determined by
using macrobroth dilution technique
with the presence of international
standard isolates (Staphylococcus
aureus ATCC 25923). The MICs were
2.1 £1.2 pg/ml, 46.7 £18.6 ug/ml and
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3.25 £1.86 pg/ml for the above
mentioned antimicrobial agents
respectively.

In spite of MIC assay remain the
golden standard test and the best way
to select potentially the effective
antimicrobial agents, the minimal
biofim  eradication  concentration
(MBEC) was developed for rapid and
reproducible antimicrobial
susceptibility testing for bacterial
biofilm in the anticipation that the
MBEC would be more reliable for
selection of clinically effective
antimicrobials in such infections (13).
Thus, our study has been undertaken
to explain in one of its purposes which
concentrations are required to
eradicate pseudomonal biofilm formed
on indwelling urinary catheters in term
of MBEC based on MICs and sub-
MICs for selected antimicrobial agents
against logarithmic phase planktonic
cells.

Antimicrobial susceptibility test for
sessile cell of Staphylococcus spp.
was achieved by detecting the minimal
biofim  eradication  concentration
(MBEC). The calculation of different
concentrations of antimicrobial agents
used was based on the minimal
inhibitory concentrations obtained by
broth macrodilution technique
achieved against logarithmic phase
planktonic cells of Staphylococcus
aureus. Our result revealed that the
biofilm cells were required 50-100
times the MIC values for ciprofloxacin
obtained for the same isolates in the
logarithmic phase of planktonic cells
with MIC mean (2.1 +1.2) pug/ml and
MBEC mean (1.06 +0.62) pg/ml with
high significant difference (P value
less than 0.05). Yassien and Khardori
(14) documented that the high
concentrations of flouroquinolones
were used to treat the performed
biofilms because 1) these
concentrations would be expected to
reach the biofilms when therapeutic
doses of flouroquinolones
(ciprofloxacin is one of the

flouroquinolones) are infused through
the vascular catheters and, 2) using
such high concentrations would
minimize the exposure of very large
inoculum of bacteria in the biofilms to
sub inhibitory concentrations of the
flouroquinolones. This effect is
concentration dependent.

It is well documented that the
mechanisms of ciprofloxacin effect in
the biofilm include 1) electrostatic
interference with the adhesion of
bacteria and/or glycocalyx to the
substratum, 2) activation or release of
enzymes to disrupt the
exopolysaccharide (glycocalyx) in the
biofim and, 3) inhibition of the
formation of new  glycocalyx.
Irrespective  of the mechanisms
involved, the observed effects of the
ciprofloxacin  may improve the
pharmacodynamics of the antibacterial
agents used to treat prosthetic device
related infections (14).

The genetic and molecular basis of
biofilm formation in staphylococci is
multifaceted. The ability to form a
biofilm affords at least two properties:
the adherence of cells to a surface and
accumulation to form multilayered cell
clusters. A trademark is the production
of the slime substance PIA, a
polysaccharide composed of beta-1,6-
linked N-acetylglucosamines  with
partly deacetylated residues, in which
the cells are embedded and protected
against the host's immune defence
and antibiotic treatment (15).

Also, Regarding to piperacillin, our
result revealed that the biofilm cells
were required 50-100 times the MIC
values obtained against study isolates
in logarithmic phase planktonic cells
with MIC mean (46.7 +18.6) ug/ml and
MBEC mean (23.3 = 9.3) ug/ml. Mah,
and co-workers (16) explained the
genetic basis for biofilm antibiotic
resistance by identifying a
chromosomal locus in his study called
'ndvB' which his required for the
synthesis of periplasmic glucans.
These periplasmic glucans interact
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physically with antimicrobials and the
formed glucose polymers may prevent
antimicrobials from reaching their sites
of action by sequestering these
antimicrobial agents in the periplasm.
Further, the same researchers
indicated that biofilm themselves are
not simply a diffusion barrier to these
antimicrobials, but rather that bacteria
within these microbial communities
employ distinct mechanisms to resist
the action of antimicrobial agents.
Also, with regard to amikacin, our
result revealed that the biofilm cells
were required 50-100 fold greater than
MICs observed for study isolates of
Pseudomonas aeruginosa in
logarithmic phase planktonic cells with
MIC mean (3.25 +1.86) pg/ml and
MBEC mean (1.63 +£0.93) pg/ml high
significant difference (P value <
0.0001). Anderal and associates (17)
documented that resistance in the
biofilm population is probably not
genetically encoded or due to the
selection of resistant bacterial
subpopulations, since the resistance
disappear when bacteria are removed
from the catheter. Resistance is
probably due to the physiological state
of the individual cells rather than a
function of biofilm formation or slime
production. Adherent bacteria grow
more slowly than planktonic bacteria
as a result of the adherence process
rather than of nutrient depletion. It has
also been postulated that only the
surface of layers of a biofiim are
exposed to a lethal dose of the
antibiotic, due to a reaction-diffusion
barrier which limits the transportation
of the antibiotic to the biofilm.

Two main aspects of the biofilm
phenotype are particularly relevant to
clinical disease. The first feature is the
dramatic increase in antimicrobial
resistance. For S. aureus biofilms, the
in vitro minimum bactericidal
concentrations (MBCs) of most
antimicrobial agents averages 2 to
1,000-fold higher than their identical
planktonic forms (18, 19). The second

feature of the biofilm phenotype is the
inability of the host immune cells to Kkill
the biofilm bacteria. For example,
investigators recently showed that
leukocytes were able to bind and
penetrate a S. aureus biofilm, but were
unable to phagocytose any of the
bacteria within the biofilm structure
(20). These features explain why
antimicrobial therapy alone for biofilm
related infections frequently fails.
Successful surgical debridement or
replacement of an implant provides the
mechanism for the mechanical
removal of the bacteria.

The conventional approach to
management of S. aureus biofilm
infections remains antimicrobial
therapy and proper surgical resection
and debridement. However, the
emergence of new antimicrobial
resistance typified by vancomycin
intermediate and resistant S. aureus
strains is a driving force for developing
alternative approaches, among them
the surface modification of
intravascular catheters with
antimicrobial agents. While there have
been indications that these catheters
reduce S. aureus infections, their
efficacy remains controversial (21).
The study concluded that all study
isolates of  Staphylococci  were
produced biofilm qualitatively by
spectrophotometric method with
ELISA reader which was an accurate
method for detection the bacterial
adherence to the surface of microtiter
plates. Further, under two set of
experimental conditions, presence and
absence of glucose in the culture
media, glucose serve as a potent
enhancer for biofilm production for the
study isolates. Furthermore, in biofilm
antimicrobial susceptibility test, the
biofilm producer isolates of
Staphylococci were required 50-100 X
folds higher than MIC for the same
isolates at planktonic state to inhibit
and eradicate bacterial biofilm from the
surface of catheters.
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ABSTRACT

This study treats the topic of the role
of foreign cultural centersin the
dissemination of science
literacy among students of secondary
education at the level of literacy in its
broad context in Algeria; the
researcher has outlined the concept
of science literacy and the necessity
of using the approach in science
education programmes. The paper
reviews the documents and standards
meted out to form the framework for
using science literacy in science
education programmes from
preschool to wuniversity and adult
education levels. It also has identified
the different perspectives of science
literacy and the levels of science
literacy in science education reforms
with highlights on the characteristics
of scientifically literate citizens.
Highlights of the paper include how
science literacy could function as the
basis for  reorienting science
education curriculum so that science
literacy objectives may be achieved in
for- mal schooling. The paper reports
on a questionnaire study done on a
sample of pre-tertiary education
students in Algeria to check their
scientific literacy level. The study
noted that females outstripped males
in their levels of scientific literacy
and the students of science
outperformed the students of arts.
Implications of the results and
suggestions for further research have
been included.
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ABSTRACT

Isolation and identification of many
fungal strains such as Aspergillus
flavus and Aspergillus parasiticus
and detection it s ability for aflatoxin
B4 production by using the differential
media Aspergillus flavus-parasiticus
Agar(AFPA) and Aspergillus
Producing Ability (APA). Select the
isolate A. flavus for it s higher ability
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natural solid medium (peanut) |,
extraction and detection its quantity by
Thin Layer Chromatography (TLC)
Silica Gel GFy4. The optimum
conditions for aflatoxin B; production
were 30°C, 30% moisture content and
after 14 days of incubation, the
afltatoxin B4 production reached up to
110 ppb.
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detection of organic and inorganic
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The results showed that 18 samples
did not record on the feature cards
manufacturing and expiration date and
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expiration date
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of aerobic bacteria and coliform
bacteria and fungi which superiority of
the acceptable limits to the Iraqi
standard specification (1QS
1127/1989), all samples show free
from organic and inorganic pollutants.
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ABSTRACT

considering on the acceptance to large
consumption of soft drinks and
imported industrial juices and local on
a wide range ,it become necessary
conformity to the standard
specification of foods and the validity
to customers.

In this study (89) samples from soft
drink and industrial juices that product
locally and imported collected
randomly from Baghdad markets.

The research include detection of
microbial contamination (account of
total aerobic bacteria , coliform
bacteria) , yeast and fungi and
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Materials and Methods, Results, and Discussion. Subheadings within sections
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to explain the background but there is usually no need for a comprehensive
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summary of the results.

2. Materials and Methods
Sufficient detail must be provided to allow the work to be repeated. This
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3. Results
The Results section should be in logical order presenting the experimental
results. Please do not include any interpretations, inferences, arguments or

speculations in this section.

4. Discussion
The authors should interpret their results clearly and suggest what they might
mean in a larger context. Please do not repeat the information provided in the
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