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A Comparative Study Between Adam-Bohart and

Herkins-Jura Models for Adsorption of Pb(ll) from

Simulated Wastewater by Activated Carbon
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Republic of Iraq
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ABSTRACT

In this research a comparison study
was made between Adam-Bohart
and Herkins-Jura  model to
determine which model give the
best description for the adsorption
of Pb(ll) from simulated wastewater
by activated carbon. Depending on
the values of (R?) and the HYBRID
error function (HEF). It is found that
Herkins-Jura model describe the
equilibrium isotherm data better
than Adam-Bohart model with (R?)
value of 0.986 and 0.737 for
Herkins-Jura and Adam-Bohart
model respectively and (HEF) of
0.272 and 0.484 for Herkins-Jura
and Adam-Bohart respectively.
Also if found the adsorption of

Pb(ll) from aqueous solution by

activated carbon was of favourable

type.

Keywords: adsorption, activated
carbon, Adam-Bohart model
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INTRODUCTION

Lead and its salts are considered
as one of the most important heavy
metal elements that presented in
the environment. (7) As this metal
has a main role in different life
activities and introduced in many
industrial, technological, mineral
and petroleum industries (2)

Lead salts presented in the

municipal  wastewater effluent
especially cities and towns that
located near the chemical plants
and processing industries. The
major risk and concern of lead salts
are their presence in the waste
streams or drinking water (3). The
presence of lead in water will add
an odd taste to the waste even
when the (Pb) concentration is
around 1.2 mg/l (4).

In addition to that, the accumulation
of (Pb) salts in the human body
causes chronic defects and
diseases that lead sometimes to
death. Diseases such as kidney
failure, liver disease, and heart
disorder are related to the
presence of lead salts in the human
body with

concentration reaches to (3-5) mgl/l.

relatively high

The assimilation of relatively small

amounts of lead over a long period

Tl 1, e ot o oot ot n g e, s

of time in the human body can lead
to the malfunctioning of the organs
and chronic toxicity. The toxic
effect of lead ions on humans,
when present above the threshold
level in the human body may
become lethal (5).

Lead has been shown to cause
brain damage in children, arthritis,
urethrities and conjunctivitis even
when its existence is in an
extremely low concentration (6).
Environmental protection Agency
(EPA), the world health
organization (WHO) and the Iraqi
standards had been setted the
limits for different heavy metals
concentrations in a wastewater,
potable water and the rivers. See
table (1) below:

vt

T S THO I
o boing | || dmkng | \wa| g | |
ol s s s
Wil . Wit | v ol Wt | W al i
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B 0005 005 005 | N0\ 008 05 | <005 (008 009
G005 000005 | B0 |OMJ O | <05 004 009
B 005 <003 005 | N0 (008005 | ML (008 009
by 005 005 005 | N0 (OO0 | (00 009
Cr | DO 005 005 | 0[O0 005 | M 008 008
il |

* g el g Mty Bt () 0

widely used process for removing

different pollutant species from
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water and wastewater. This
technique offers easy operational,
economical and high efficiency for
removing of these pollutants from
water (7).

The use of activated carbon as an
adsorbent was recorded since 500
B.C when ancient Egyptians used
charcoal for water deodorizing (8).
Due to it's excellent surface
properties (high surface area per
unit mass), high porosity and low
cost of manufacturing, these
properties make activated carbon a
good adsorbent in spite of the
presence of many adsorbents such
as silica gel, bentonite, and saw
dust (9).

(Zenden, 2004) (10) found that the
adsorption of Pb(ll) fitted well with
Langmuir isotherm for different
Pb(Il) equilibrium concentrations.
(Massako, 2005) (11) revealed that
for different pH values of Pb (ll),
the Frendlich isotherm model was
not fitted the data.

The Adam-Bohart model is valid for
a single layer adsorption. It is
based on the assumption that
maximum adsorption corresponds
to a saturated monolayer of solute

molecules on the adsorbent

surface, and the energy of
adsorption is constant (12).

The Adam-Bohart isotherm is used
to describe the adsorption data.
The basic assumptions underlying
Adam-Bohart model are:

e Solute molecules are
adsorbed onto definite sites
on the adsorbent surface.

e Each site can be a host for
only one molecule
(monolayer).

e The area of each site is a
fixed quantity determining the
geometry of the surface.

e The adsorption energy is
constant for all sites.

e The adsorbed molecules can
not migrate across the surface
or interact with  other
molecules.

Adam-Bohart model was widely
used to describe the adsorption
process onto activated carbon and

can be expressed as:

a b C
L R e 1
L= T H(Cc ) (1)

Where;
ge = amount of material adsorbed

per amount of adsorbent
(kg/kg).
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Ce = equilibrium concentration
(kg/m?). C, = initial concentration
(kg/m®. a, b = adsorption rate
constants.

And by plotting qe versus 1/C. the
value of (b) will be determined from
the intersection of equation (1) with
y-axis and the value of (a) may be
calculated.
(Haussmann, 2005) found that
Adam-Bohart model gave the best
fit for equilibrium data of Cd (ll)
adsorption by silica gel. (13)

(Nadit, 2004) that

Adam-Bohart model expressed a

investigated

good match for representing the
equilibrium data for adsorption of
Hg(ll), Pb(ll) from wastewater by

cocoanut shell. (14)

The  Herkins-Jura  model s
generally an extended isotherm
from Adam-Bohart model and
corresponds to multilayer

adsorption. This model assumes
that numbers of layers of adsorbate
accumulate at the surface, and
then the Adam-Bohart model is

applied to each layer. Each
additional layer of adsorbate
molecules is assumed to

equilibrate with the layer below it
and layers of different thickness are

allowed to coexist (15).

Herkins-Jura model which accounts
for a multilayer adsorption and for
existence of heterogeneous pore
distribution in the adsorption can be

expressed as:

1 B 1
—=—=-—logC,
Q. A A

(2)

By plotting 1/qe> versus log Ce the

constant A, B can be determined.

In addition to above mentioned

models, there are a number of

isotherm models describing the

adsorption

processes.

The

properties of these isotherms with

characteristics are summarized in
table (2)

T Table (2) Adsorption isotherm

models characteristics (16)

Isotherm Equation Advantages | Disadvantages
. q.bC, interpretable not structured,
Langmuir q. =7 monolayer-
1+bC, parameters sorption
y simple not structured,
Freundlich q. =KC," P not leveling
e e expression
off
combination Un
(Langmuir _ quCe combination unnecessarily
and 4. = 1+bC'" of above complicated
Freundlich) ¢
KuG
Radke and q. =T simple empirical uses
Prausnitz 1+(—”)C:N‘r expression 3 parameters
B
approach
Reddlich and q.= ARCe Freundlich no special
Peterson ¢ my high advantages
1+B,C, concentration
give a
Dubinin — ercentage .
Raduskeveh | % =qDRexp(-[3e2) b ﬁllingg special uses
micropors
uses for a
RT involving the restricted
Temkin q =" ln(KTCe) binding isothermal
b energy adsorption
process
multilayer
Harkins - _ K'"" adsorptilon not use for a
q. =—— general
Henderson A ol and adsorption
¢ heterogeneity
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The parameters of each model
were determine from the best fitting
of the equation to the measured
experimental data, and the
judgment on the best fitting model
depended on two techniques,
firstly, adopt the highest value of
the correlation coefficient (R?)
resulted from the implementation of
each model, secondly, conducting
the lowest value of the (HYBRID)
fractional error (17).

The (HYBRID) fractional error
function of non-linear regression is
employed, as it compensates for
low concentrations by balancing
absolute deviation against
fractional error and is more reliable
than other error function. The
(HYBRID) error function is given

by:

100 qe xp q alc.
HYBRID = o e (3)
N-p Z[ Ay ]

Where N is the number of data
points and p is the number of
parameters in the isotherm model.
Applying the two mentioned
techniques, in this research, the
model with highest (R?) values and
lowest (HYBRID) error function
considered as the best fit model.

The HYBRID error function is

widely used in the statistical

analysis for the environmental
engineering problems, since this
technique provide a solid tool for
assessment of any reliable process
that might be used for controlling
any environmental process to
ensure the degree of credibility of
such process to be conducted and
used for environmental pollution

problems (18).

MATERIALS AND METHODS

The granular activated carbon
(GAC) used was brought from the
local market with the following
physical properties mentioned by
the manufacturer and tabulated in
table (3):

Table (3) physical properties of

GAC

Ash o

content Less than 5%

Surface 1600-1800

area m?/gm

Bulk 3

density 750-780 kg/m

porosity 0.64
Activated carbon was firstly

washed with distilled water and
then put in an oven at 110 °C for
105 minute to remove all the moist
content and humidity, then a
sample of (GAC) was sieved using

different sieve sizes with sieve
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shaker and (GAC) with 0.4mm
average particle size was used.
Different weights of (GAC) of (2, 4,
6, 8, 10) gms were put in a (250) ml
conical flask. The Pb (ll) solution
(NO3)2
solution, (2.41) gms of Pb (NOs);
in 3.75 liters of
distilled water to prepare a solution
with (30) mg/l of Pb (II) (19).

A sample of (100) ml was taken

was prepared using Pb

were dissolved

from the prepared solution and put
in the conical flask of different
(GAC) for (24) hrs in a rotary
shaker and a sample of (25) ml
was withdrawn from each flask for
analysis using atomic absorption
device type (Perkins 91005). The
equilibrium data resulting from the

analysis was tabulated in table (4).

Table (4) equilibrium concentration C,

mg/l and q. for different mass of GAC

Weight Ce Qe

Sample of Pb(ll) Kg of
No. GAC, equilibrium adsorbed /
gm concentration | kg of (GAC)

1 52.9 0.0015

2 11 0.0055

3 5.36 0.0079

4 8 4.13 0.0089

5 10 2.73 0.014

By applying equation (1) and (2) on
the data tabulated in table (1) the
results are show in both figures (1)

and (2) respectively.

0.01
5
0.01
2
e
0.00
9
0.00
6
0.000 0.1 02 03 0.4 0.5
o 1/C,
Figure (1) equilibrium isotherm
applying Herkins-Jura model for
Pb(ll)
5x10°
4x10°
3x10°
/g
2x10°
1x10°
]
]
5x10°
0.0 0.5 1.0 15
o Log C.

Figure (2) equilibrium isotherm
applying Adam-Bohart model for
Pb(ll)
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By applying equation (3) on the
data mentioned in table (1)
HYBRID error function of each
model in found to be 0.272 for
Adam-Bohart model and 0.484 for
Herkins-Jura model.

RESULTS AND DISCUSSION

The adsorption of Pb(ll) by
activated carbon was of a
favourable type.

An increase in the equilibrium
concentration is accompanied by
an increasing in the adsorption
uptake (sorption) of activated
carbon.

Both models can be wused
successfully for expressing the
adsorption process of Pb(ll) onto
activated carbon.

Herkins-Jura model is the best
model to express the data in this
research in comparison with Adam-
Bohart model since (R?) values of
Adam-Bohart model was (0.737)
and for Herkins-Jura model was
(0.986), in addition to the the (HFE)
values  which were (0.272) for
Herkins-Jura and (0.484) for
Adam-Bohart model.

Since the research appointed that

Herkins-Jura model is the best

model to describe the data, that
may explained mass transfer of

Pb (ll) occurred within a multi-
layers film that surrounding the
(GAC) particles and the gradual
concentration gradient was the
main driving force of the adsorption
process, rather than pore and inter-

particle diffusion mechanism.
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The Adsorption of Cd (ll) and Pb(ll) lons from Aqueous

Solution by Sea Shell Powder

Hayder M. Abdul- Hameed

Environmental Eng. Dept. College of engineering / Baghdad University —

republic of Iraq

Email: hayder3almunshi@yahoo.com

ABSTRACT

Heavy metals are considered as
major environmental pollutants.
Many of industrial wastewater
effluents contain a wide range of
these heavy metals. The
adsorption of Cd** and Hg®* metal
ions from aqueous solution by sea
shell powder was studied. The
results showed that maximum
adsorption capacity occurred at
471.5x10° mg/kg for Pb** ion and
531.6x10™ mg/kg for Cd** ion. The
adsorption in a mixture of the metal
ions had an equilibrium effect on
the adsorption capacity of the sea
shell powder. The adsorption
capacity of each metal ion was
influenced by the presence of other
metal ions rather than its presence
individually. The study showed that
the presence of other heavy metals

attribute to the reduction in the sea

shell powder capacity, and the
adsorption process was found to
obey the Freundlich isotherm for
both ions.

Keywords Adsorption, heavy metal
ions, aqueous solution, sea shell

powder.
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INTRODUCTION

A great interest and concentrated
studies in the research for the
removal of heavy metals from
industrial effluents focused on
using materials such as sea shell
powder that is easy handle and
economical and durable materials.
Adsorption process is considered
as technique for the removing of
heavy-metal from industrial,
mineral and petroleum industry, (1).
This process is mainly less cost
and can be executed on site,
hence, reducing the hazards of
transporting the toxic materials to
the  de-pollution  sites. The
adsorption process is a good
alternative for the recovery of
metals contained in other media
(2).

The use of sea shell powder as
filters were introduced in the 1947's
for the ultra purification of water in
the food industry. Industry had also
taken advantages of the unique
ability to adsorb a variety of organic
and non-organic compounds by
utilizing the crushed sea shell in
industrial wastewater treatment (3).
The Freundlich equation had been

widely used for many years.

This equation which originally
proposed as an empirical equation
is used to describe the data for the
heterogenicity in the adsorbent
surfaces, in which the energy term
(b) in the Langmuir equation varies
as a function of surface coverage
(ge), that due to variations in the
heat of adsorption (4).

Freundlich studied the adsorption
phenomenon and showed that
adsorption from solution could be
expressed empirically by:

q.=KC" e (1)

Where, (K and n) are constants,
and n>1 (5).

As Freundlich equation is an
empirical equation then it is useful
as a means for data description.
Data are wusually fitted to the

logarithmic equations as follows:

LogqezLogK+%L0gCe ... (2)

This equation gives a straight line
with a slope of (1/n) and an
intercept equal to the value (Log
K), for C = 1. The intercept is

roughly indicated of adsorption

capacity.
Freundlich  equation  generally
agrees quite well for the

experimental data of a wide range
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of concentration (6)
Zenedy and Murphy (2007) found
that the equilibrium data for
adsorption of mercury onto
activated carbon were correlated
well with Langmuir and Freundlich
equations. (7)

Prasert and Parasaut (2006) found
that the pistachios shell can be
examined for removal of copper
and lead from aqueous solution
and the
models well fitted the data. (8)
Anyate  (2007)
showed that the

isotherm of zinc onto reed bed

Freundlich isotherm
Badmus and

adsorption

seemed generally to approach
Freundlich models. (9)

Diarati and Taliki (2003) showed
that the Freundlich isotherm fitted
well with the data of adsorption of
chromium by powdered activated
carbon at 24°C. (10)

Qader and Akhtars (2005) found
that the adsorption kinetic study of
lead and cadmium individually, and
the resulted data fitted well with
Freundlich isotherm. (11)

The mechanism of adsorption may
be particle diffusion controlled (12)
or a film diffusion controlled

depends on many parameters

that will dominate which
mechanism of the above of
favorable depends on the slowest
step of the adsorption process that
will consider the rate step. Here the
result of the amount adsorbed
against time for a mixture of the
metal ions.

Since adsorption is a particle
diffusion controlled (12) and this
could be affected by the following
processes:

(i) diffusion of the solute from the

solution to the film surrounding

the particle;

(i) diffusion from the film to the
particle surface (external
diffusion);

(iii) diffusion from the surface to the
surface to the internal sites
(surface diffusion or pore
diffusion), and

(iv)Uptake which can involve
several mechanisms:

physicochemical sorption, ion

exchange, precipitation  or
complexation (13). The first
process is bulk diffusion, the
second is the external mass
transfer resistance and the third
is intraparticle mass transfer

resistance.
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When the adsorption is particle
diffusion controlled, it means that
intraparticle mass transfer
resistance is rate  limiting.
Therefore, in the presence of a
mixture of the metal ions, the metal
ions (i.e. compete) for the
adsorption sites on the adsorbent.
This competition affects the
diffusion properties of the metal
ions, hence decreases the
adsorption capacity of the metal
ions. Thus, the metal ion that
successfully reaches the
adsorption site faster depends on
the above factors and also on the
ionic radii of the metal ions.
Competition among the metal ions
for adsorption sites deviously
affected the adsorption capacity
(12).

It seems that surface attachment
might also take place on the
functional groups on the surface of
the adsorbent. More of what
happens is volumetric filling of the
micro-pores found in the
adsorbents. Since adsorption takes
place in these micro-pores (14),
these results decrease in the
amount of metal adsorbed with
time, by inspection of the plots, the

application of the lagergen

equation (equation 3) shows a
zero order reaction. This is true
since amount adsorbed remains
fairly constant with increased time.

The lagergen equation is given by:
Log (qe-q) = log ge — K.q 1/2.303. (3)

Where q is amount adsorbed
(mg/g) at time t, g is amount
adsorbed (mg/g) at equilibrium time
and Kyq is the rate constant of

adsorption (min™") (12)

Scope of Study;

In this work, sea shell powder is
being used as adsorbent for the
removal of Cd (ll) and Pb (Il) ions
and the mechanism of sorption was
investigated  respectively. The
effect of having two metal ions in
the wastewater had been studied.
Since the pollution of the
environment with heavy metals is
important and as result of many
human industrial, agricultural and
petroleum activities, it means that
these effluents would carry heavy

metal ions in solution.
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MATERIALS & METHODS

All materials used are from the Iraqi
market, a solution of Cd(NO3),.H,O
and Pb(NO3),.2H,0O were prepared
with initial concentration of 1000
mg/l by the dissolving 1.35 gm of
Pb(NO3)2.2H20 in 4.3 | of distilled
water and 1.21 gm of Cd(NOs),.
H20 in 4.6 | distilled water. The sea
shell was first collected from Al-
Razzazza artificial lake (107 km
south west of Baghdad),the sea
shell then washed with distilled
water and dried in the oven at 80 C
for 24 hour, then the sea shell were
crushed and grinded by a ball mill
with an average particle size used

is 600 Mm, the process of

screening was held in the
petroleum research and
development center lab / Ministry of
Oil using screen shaker of type
(BAUS). 40 ml of each of two metal
ions were mixed and put in a
conical flask containing 50 g of sea
shell powder. The flask was
uniformly agitated at a temperature
of 25°C and optimum pH of 7 using
a rotary shaker. Figure (1.a) shows
the agitation process using rotary

shaker at constant agitation speed.

Fig. (1.a): Agitation process for

different flasks

The experimental set-up was
repeated for time intervals of 20,
30, 40, 50, and 60 min after the
end of every (10min) a sample was
taken from the flask and the
concentration of (Pb, Cd) in the
filtrate water was measured using
atomic  absorption device in
Baghdad environmental directory /
Ministry of Environment. Figure
(1.b) shows the samples after

treatment with sea shell powder.

Fig. (1.b): The samples after

treatment with sea shell powder
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RESULTS & DISCUSSION
The amount of the adsorbate
adsorbed at different time interval
for both Cd, Pb

measured and table (1) refers the

ions were

values of these amounts.

Table (1) Amount of adsorbate

adsorbed by sea shell powder

From Figure (2), its clear that the
adsorption was unsteady for Pb(Il)
but varied a little for Cd(ll) on sea
shell powder. The adsorption will
expected to become less varied in
the curve behaviour as preceding
the time interval.

By applying
equilibrium concentration for each

(equation 1) the

ions C. at different g values were

calculated and tabulated in Table

(2).

Table (2) Equilibrium concentration
C. (mg/l) for Cd and Pb

. Amount Pb | Amount Cd
Time
_ adsorbed adsorbed

(min) 3 3
(mg/kg)x10 (mg/kg)*x10

10 531.60 471.50

20 515.20 470.11

30 547.31 473.20

40 542.01 471.75

50 530.57 475.54

60 545.71 436.71

Amount of adsorbatefadsorbent

{mogkg= 10%)

Figure (2) shows the amount of
metal adsorbed against time for
sea shell powder, 1000 mg/l initial
metal ions concentration and 600

Hm average particle size.

440 T T T 1

10 20 30 40 50 60
Time (min)

Cd Pb

862.60 878.20
871.20 880.70
863.17 881.70
864.49 882.06
866.07 881.11
863.57 890.89

480 '\—*\/\
—e—Cd (I)

460 - —=—Pb (Il)

By applying the linearized form of

Freundlich isotherm model,
Equation (2) to the data in Tables
(1) and (2)

equation, a straight line will be

and plotting the

resulted according to the model
isotherm as in Figure (2) which is
refered to a good fitting of the data
with Freundlich isotherm for both
Cd and Pb.
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290 — /
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—4— Pb

T T T T T T T ]
2.88 2.90 2.92 2.94 2.96

Log C.

Fig. (3): The linearized form of the
equilibrium concentration for both
Cd and Pb

CONCLUSION

The amount of Cd (ll), Pb (Il) metal
ions in aqueous solutions adsorbed
did not increase as time increased
as expected. Rather, the amount
adsorbed remained fairly constant
with time during the competitive
sorption. This was attributed to the
fact that all the metal ions, will have
to be struggling for the same
number of adsorption sites at the
same time. Therefore, this study
significantly reveals that the
presence of other heavy metals
and chemicals are influential
factors and should be design
parameters in the treatment and
management of heavy metal

pollutants using sea shell powder.

Furthermore, the fluctuation in the
amount of Cd adsorbed with
respect to time rather than Pb may
attribute to the high affinity of the
Pb rather than Cd for adsorption
onto sea shell powder due to the
variation in the electro-charges
properties of both ions. As Pb is
more attracted (attached) than Cd
on the vacant sites of the sea shell
powder due to is less positivistic
than Cd. Both Cd and Pb obeys

well Freundlich isotherm.
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ABSTRACT

This project was conducted to
evaluate the activity of S-layer
proteins isolated from Lactobacillus
in comparison with the activity of
concentrated filtrate of
Lactobacillus against tumor cell
lines in vitro.

Twelve isolates of Lactobacillus
spp. obtained from, vinegar, human
milk, cow milk, yoghurt and vagina,
were used to detect the S-layer
protein (Slp) by Sodium Dodecyl
Sulfate-Polyacrylamide gel
electrophoresis (SDS-PAGE) then
extracted it by excised the Slp pand
and treated with 6M guanidin
hydrochloride (G-HCI) to eluted the

protein from gel. The Molecular
weights (MW) of Slps were
estimated between (37-63 kDa)
depending on the Lactobacillus
species. The concentrations of Slp
were estimated by using a Kit
based on the Biuret method. One
isolate of each of Lactobacillus
acidophilus  and  Lactobacillus
casei, were selected depending on
the MW and concentrations of S-
layer proteins.

When the cytotoxic activity of S-
layer proteins and Lactobacillus
concentrated filtrate by using
different concentrations (1000, 500,
250, 125, 62.5 and 31.25 ug/ml)
was applied against two tumor cell
lines (RD and L20B) and incubated
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for 48 hr., results confirmed that all
extracts (S- layer proteins and
filtrate) have cytotoxic effects.
Moreover, Lactobacillus
concentrated filtrate had the
highest significant cytotoxic effect
on growth of both tumor cell lines
when compared with S-layer
proteins. We concluded that S-
layer proteins and concetrated
fiterate of L.acidophilus and
L.casei had cytotoxic effect on
growth of both tumor cell lines RD
and L20B

concentrations. The concentrated

depending on

filtrate gave highest cytotoxic effect

than S-layer protein.

Sl Aally (ailal

i g l) Aallad anil A all o2y yal
AEU mala Uy 5iS5 (pn iy jaall Fynland)
Al LS =l 5y Aallad we A5 aally 4, el
il 390 5 Hasinly Sl

e O s 31.25,62.5,250,500,1000
(12) caeadind 3 dclu 48 (s 353 DA
L ghi (L20B, RD (ada U 5iS (e dl e
R (e Al small LI ) Ala ) LAY
Jagall 5 ol 5 20 il ) Cds
Al clids ol aea s oo aisll

Poly acrylmide gel <&l je A

electrophoresis sodium Dodecyl 44, ;.

(G-(Hcl)  Sulfate (SDS-PAGE)
<lis 5l guanidine hydrochloride
Loy galand (455 ) a ok A 5
e Ol gla AW ke 6 S 5 ae
CilS g i o pall A jall o) Y1 a3
a0 SIS (63 = 37) e o5
A, SO el Ly S g5 D)
Bac aladinly dndand) i 5 ) 581 5 e
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INTRODUCTION

The beneficial role of probiotic
bacterium in the intestinal lumen
were described and many clinical
benefits to these specific non
pathogenic organism were studied
like diarrhea treatment ,
antimicrobial activity ,
anticarcenogenic activity , immune
modulation , reduction of
cholesterol level and other (1)

The consumption of probiotic
cultures may decrease cancer risk.
The mechanisms by which lactic
acid bacteria inhibit colon cancer

may include alteration of the
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metabolic activities of intestinal
microflora, (2) alteration of
physicochemical conditions in the
colon, binding and degradation of
potential carcinogens, (3)
quantitative and qualitative
alterations in  the intestinal
microflora incriminated in the
production of carcinogens,
production of antitumorigenic or
antimutagenic compounds,
enhancing the host's immune
response and effects on the
physiology of the host (4,5)

An important property proposed for
a probiotic bacterium is the ability
to adhere and colonize host
tissues, which enhances
multiplication and  survival of
bacteria in the host and prevents
colonization by pathogenic bacteria
(6)

The role of proteinaceous surface
molecules in adhesion has been
proposed in several studies (7).
Like many other bacteria, several
species of Lactobacillus have a
surface (S-) layer as the outermost
component of the cell (8). The
function of Lactobacillus S-layers
characterized so far is involved in

mediating adhesion to different

host tissues. In addition to surface
layer proteins (Slps) adhesive
properties, the very large number
of S-layer subunits present on the
cell surface has prompted research

aiming at the use of S-layers as a

vehicle for the delivery of
biologically active compounds,
such as drug molecules,

antibodies, enzymes and vaccine
antigens (9). This study aimed to
extraction S-layer proteins from
Lactobacillus spp. of different
sources, evaluating  antitumor
activity of S-layer proteins in
comparison  with  concentrated

filtrate of Lactobacillus in vitro.

MATERIALS AND METHODS

Bacterial Isolates:
Bacterial isolates used in this study
different

isolates of

were obtained from
sources: two
Lactobacillus acidophilus isolated
from chicken intestine/ College of
Baghdad

Lactobacillus

Veterinary  Medicine/
University,
acidophilus and Lactobacillus casei
were isolated from faeces of
children / Biotechnology Research

Centre /AL-Nahrain University.
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Isolation of Lactobacillus from
different sources

Two samples of vinegar, five (3ml)
of human milk (taken from healthy
women), three of cow milk, and
four of yoghurt were collected in
order to isolate Lactobacillus, also
Lactobacillus isolates were isolated
from the wvagina of healthy
premenopausal women by the
gynecologist doctor in Kamal AL-
Baghdad.

Lactobacillus isolated according to

Samarai hospital,
the method was performed by (10).

One ml of each sample was
transferred to a test tube containing
9 ml of sterilized MRS broth and
incubated anaerobically overnight
at 37 °C, and this was repeated for
three times to increase bacterial
numbers, Serial dilutions were
made from peptone water, and 1 ml
of the last one was cultured on
MRS-CaCO3 agar and incubated
for 24 hr. at 37 °C, under anaerobic
conditions using anaerobic jar.
After incubation, colonies
surrounded by clear zones (due to
the production of acid hydrolyzing
CaCOg3) were picked and grown on
MRS broth.

Local isolates of
Lactobacillus sp. were first
identified the morphologically under
light microscope to notice the cells
shape, Gram reaction, grouping
and spore forming and cultural
characteristics (shape, color, size,
edges and height) of colony on
MRS agar plates according to (11).
Biochemical tests: catalase,
oxidase, gelatinase, acid
production in litmus milk media and
growth at 15-45 °C were also

performed (12).

Detection of S-layer proteins

Lactobacillus cells grown in MRS
broth were collected by
centrifugation at 10,000 rpm for 10
min at 4°C and washed once with
0.5M Tris-HCI, pH 7.5. The pellet,
equivalent to 1 ml of culture, was

dissolved directly in 200 pl of

Laemmli sample buffer and
analyzed by sodium dodecyl
sulfate-polyacrylamide gel

electrophoresis 10% (SDS-PAGE)
(13).

Extraction of the S-layer protein:
The bands which located in the
range between Transferrin and

Trypsine was excised and cut into
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pieces.(14) The protein was eluted
from the gel pieces in 1.5 mlof 6 M
guanidine hydrochloride-0.5 M Tris-
HCI-2 mM EDTA, pH 7.5, by
incubating in an end-over mixer at
room temperature for 10 h. The
elute was dialyzed against 0.1M
Tris-HCI, pH 8.5, at +4°C for 10 h.
also analyzed by (SDS-PAGE), In
order to ensure the purity of

protein.

Determination of Total Protein:
Protein concentration was
estimated by using the specific kit
which depended on Biuret method.
The principle of this assay was
protein form a blue/violet complex
when mixed with copper ions in
alkaline solution (Biuret reagent)
each copper ion binding with 5 or 6
peptide bonds. Tartarate was
added as a stabilizer and iodide
was used to prevent auto-reduction
of the alkaline copper complex.
Procedure:

- Blank: by mixing 0.02 ml of D.W
with 1ml of reagent.

- Standered: by mixing 0.02 ml of
the standard with 1ml of reagent.

- Sample: by mixing 0.02 ml of

sample with 1 ml of reagent.

The mixture was incubated at room
temperature  for 5 minute.
Absorbance of sample (As) and
standard (Astd) against reagent
blank at wavelength of 546 nm,
was measured.

Calculation: Total protein g/dl = As
/Astd x concentration of standard

(Indicated in the kit).

Preparation of S-layer protein
dilutions:

To prepare stock solution 1 ml of S-
layer proteins of each Lactobacillus
spp. were transferred to containers
contained 1 ml of serum free
medium, then sterilized by filtration
using Millipore 0.22um filter paper.
From this stock solution two fold
dilutions were made starting from
concentration 1000ug/ml  ending
with the concentration 31.25 ug/ml.
The dilutions were done in the
wells of microtiter plate using

serum free medium.

Preparation of Lactobacillus
concentrated filtrate dilutions:

A portion of 100mg from each of
Lactobacillus spp. concentrated
filtrate was dissolved in 10 ml to of

serum free medium, and then
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sterilized by Millipore 0.22um filter.
From these stock solutions two fold
dilutions were made starting from
concentration 1000pg/ml to 31.25
pg/ml. The dilutions were dumped
in the wells of microtiter plate using

serum free medium.

Cytotoxic Effect of Lactobacillus
Concentrated Filtrate and S-layer
Proteins isolated from
Lactobacillus on Tumor Cell
Lines:
The growth inhibition was carried
out according to a method that was
adopted by [15].

The method included the following
steps:
The cells (L20B and RD) were
supplemented as a monolayer
attached cells in falcon culture
flasks (25) cm? containing RPMI-
1640 medium. The cells were
washed with sterile PBS under
aseptic conditions after decanted
off the old medium, and then a 2-3
ml of trypsin-versene solution was
added with gentle shaking until the
cells were detached from the flask
surface. A quantity of 20 ml of the
new growth medium was added to

falcon containing a suspension of

single cells with well stirring
followed by transferring the
contents of each falcon into
another in a way that each falcon
contained equal volume of both
culture medium and cells
(subculture). These falcons were
incubated at 37°C for 24 hr. for
L20B and RD cell lines.

Counting of viable cells was carried
out using trypan blue dye; dead
cells usually take up the dye within
a few seconds making them easily
distinguished from viable cells. For
this, one part of cell suspension
was mixed with equal volume of
diluted trypan blue stain (0.2 ml
trypan blue in 1.6 ml PBS).

Cell suspension was prepared by
treating the container of (25) cm?
with trypsin-versene solution
followed by the addition of 20 ml of
growth medium supplemented with
10% fetal calf serum. The cells
were seeded in the wells of 96 well
tissue culture plate, which carried
out by transferring 200 pl of cell
suspension in to each well, in
somehow that each well had
contained (1x 10°) cell/well, and the
plate was incubated overnight at

37°C for L20B and RD cell lines.
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The day after, the wells examined
to inspect the formation of cell
monolayer, and then 200 pl/well
from each concentration (1000,
500, 250, 125, 62.5 and 31.5
pg/ml)  that  were  previously
prepared for each extract as much
as three replicates, also 12
replicates were made for the
control which contained only the
cells with 200 ul/well of serum free
medium (SFM), then the plates
were wrapped with para-film and
incubated at 37°C for 48 hr. in an
incubator supplemented with (5%)
COs.

After elapsing the incubation period
the media was decanted off, 50
pl/well of neutral red dye were
added and incubated again for 2 h.
after incubation, The contents of
the plate were removed by washing
the cells with PBS to remove the
excess dye followed by the addition
of 20 ul/well of extraction dye
solution that draw out the dye from
the viable cells that had stained.
The results were read using ELISA
reader at wave length 492 nm. The
percentage of growth inhibition was
calculated according to the

following equation:

Growth inhibition % =

Control — Treatment cell

Control X 100

Statistical Analysis:

The values of the investigated
parameters were given in terms of
mean + standard error, and
differences between means were
assessed by analysis of variance
(ANOVA) and Duncan test, using
SPSS computer program version
7.5.

Differences in  results were
considered significant at probability

value equal or less than 0.05.

RESULTS AND DISCUSSION

A) ldentification Lactobacillus
Isolates:

Lactic acid bacteria were primarily
identified

formation of clear zone around their

depending on the

growing colonies on MRS agar
containing calcium carbonate (1%)
as a result of acid production and
CaCOg3. After that,

bacteria isolates were identified by

lactic acid

biochemical tests, results shown

that they were negative to oxidase,
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catalase, and to the production of
gelatinase after grow on gelatin
medium, while they were positive to
litmus milk test. When Lactobacillus
isolates grew in MRS broth at 15
°C and 45 °C under anaerobic
conditions, results showed that
most of them grew at 45 °C but few
of them could grew at 15 °C
especially Lactobacillus casei and
L. plantarum which are considered
as mesophillic group of
Lactobacillus  bacteria.  These
results were agreed with those
mentioned by (16).
Cultural and Morphological
Characteristics:

All  colonies of Lactobacillus
isolates on MRS agar appeared;
white to pale in color, round shape,
convex, soft, mucoid and having
smooth edges. Microscopic
examination showed that cells were
gram positive, short or long bacilli,
found mainly in chain containing 3-
8 cells and non-spore forming.
These results coincide with those
mentioned by (17) . Depending on
the results of the cultural and
microscopic examination, thirteen
isolates were belonging to the

genus Lactobacillus

B) Concentrations of Lactobacillus
S-layer proteins:
The concentrations of extracted S-
proteins from Lactobacillus were
determined by using Kit which
depended on Biuret method.
Results of the concentrations of
S-proteins showed that were
ranged from 1.87 mg/ml for
L.acidophilus (isolated from
chicken intestine) to 0.13 mg/ml for
L. curvatus (from cow milk). Under
laboratory cultivation conditions,
yield of the S-layer glycoprotein
ranges between 0.5 and 2.0 g wet
weight per liter of growth medium
(18).
Two S-layer proteins extracted
from L. acidophilus1 and L.casei
which their molecular weight were
(47 and 44 KkDa) and their
concentrations were (1.87 and 1.39
mg/ml), respectively, were used in
this study to evaluate the biological

role of S-layer proteins.

C) Cytotoxicity effect of S-layer
proteins of L. acidophilus and L.
casei and Lactobacillus

concentrated filtrates on Tumor

Cell Lines:
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Two tumor cell lines (RD and L20B)
were used in this study for one time
of exposure (48 hr). Cell lines were
subjected to six concentrations of
S-layer protein and of Lactobacillus
filtrates (1000, 500, 250, 125, 62.5
and 31.25 ug/ml) that were
prepared.

Results obtained may be discussed
as follows:

1- Effect of S-layer proteins and
Lactobacillus filtrates on RD cell
line:

After cancer cell line (RD) was
treated with S-layer proteins and
concentrated filtrates of
Lactobacillus  acidophilus  and
Lactobacillus casei, results showed
significant cytotoxic effect started at
the certain concentration and
continued to the higher
concentrations reaching the last
concentration when compared with
the control.

Surface protein from Lactobacillus
acidophilus had

cytotoxic effect (P < 0.01) on

significant

growth of RD cell line at the
concentrations of 500 and 1000
Mg/ml with  growth  inhibition
percentage 26.61% and 49.81%,

respectively, as shown in figure (1).
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Fig (1): Histogram of growth
inhibition percentages (Gl %) for
different concentrations of S-
protein of L.acidophilus (Slp1) and
S-protein of L. casei (SIp2) on RD
cell line.

S-layer protein from Lactobacillus
casei showed significant toxicity (P
< 0.01) on growth of RD cell line at
the concentration 1000 pg/ml with
growth inhibition
47.19%, as shown in figure (1).

percentage

As the concentration decreased,
there was a decline in the inhibitory
effect with no significant cytotoxic
effect when compared with the
control.

Figure (2) revealed the percentage
of growth inhibition of concentrated
filtrates Lactobacillus acidophilus
and Lactobacillus casei on growth
of RD cell line and. There was a
high significant cytotoxic effect (P <
0.0001) for the concentrated filtrate
of Lactobacillus acidophilus which

appeared at concentrations of 62.5
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and 125 pug/ml  with growth
inhibition percentages 73.74% and
54.32%, respectively, but cytotoxic
inhibition rate was decreased with
increasing concentrations. The
significant toxicity (P < 0.001) was
appeared at the concentrations of
250, 500 and 1000 pg/ml to give
growth inhibition percentages of
40.13%, 40.46% and 40.78%,

respectively.

Growth imhibition %o

315 625 125 150 500 1000

Concentration pgml
Fig (2): Histogram of growth
inhibition percentage (Gl %) for
different concentrations of
concentrated filtrate of
L.acidophilus (L.a) and L.casei
(L.c)on RD cell line.

An explanation for this behavior is
that in the design of cell culture
experiment it was important to be
aware of the growth state of the
culture, as well as the quantitative
characteristics of cell strain or cell

line. Cultures will vary significantly

in many of their properties between
exponential growth and stationary
phase (19).

The concentrated filtrate of
Lactobacillus casei has significant
effect (P < 0.001) when compared
with the control at concentration of
1000 pg/ml with growth inhibition
rate of 54.97%, the cytotoxic
inhibition rate was increased with
the concentration decreased. There
was a high significant effect (P <
0.0001) at the concentrations of
(125, 250, 500) pg/ml to give
growth inhibition rates of (63.78%,
61.66% and 58.40%), respectively.

2- Effect of S-layer proteins and
concentrated
filtrate on L20B cell line:

Lactobacillus

Effect of S-layer proteins of
and L.casei on
growth of L20B cell line at
(P<0.05)

inhibition

L.acidophilus

difference

growth
percentages are shown in figure
(3).

S-layer protein from L.acidophilus

significant

level, and

showed significant  differences
started from concentration 500
pg/ml (P<0.01) to 1000 pg/ml when

compared with the control. S-layer
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protein from L.casei had significant
cytotoxic effect on growth of L20B
cell line at the concentration 1000
pg/ml, when compared with control,
while no significant cytotoxic effect
was appeared when the
concentration decreased below
that.

90 —

> -

-50 1 - Bt
fﬁ L)
S

0 L
3125 625 125 250 500 1000
Concentration pg/ml

Fig (3): Histogram of growth
inhibition (Gl %) for different
concentrations of S-layer protein of
L.acidophilus (Slp1) and S-layer
protein of L. casei (Slp2) on L20B
cell line.

The significant cytotoxic effect (P
< 0.001) of the concentrated filtrate
of Lactobacillus acidophilus was
started at concentration of 31.25
pug/ml - with  growth  inhibition
40.36%. The

significant cytotoxic effect was

percentage  of

increased toward the higher
concentrations (P < 0.0001) when

compared with the control. Higher

growth  inhibition  percentages
85.06%, 75.28% were observed at
the concentrations of 125 and 250

pug/ml as shown in figure (4).
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Fig (4): Histogram of Growth
inhibition percentage (Gl %) for
different concentrations of
concentrated filtrate of
L.acidophilus (L.a) and L.casei (L.c)
on L20B cell line.

Concentrated filtrate of
Lactobacillus casei has high
significant cytotoxic effect (P <
0.001) on growth of L20B started at
concentration of 31.25 pg/ml with
growth inhibition percentage of
33.67% when compared with the
control. Significant effect was
increased toward the higher
concentrations, but concentrations
of 125, 250 pg/ml have higher
growth  inhibition  percentages
(76.92%, 78.21%), respectively,
compared to the concentrations of

500, 1000 ug/ml which gave growth
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inhibition percentages of 63.33%,
64.10%, respectively, as shown in
figure (4). Statistical analysis
comparison between the effect of
S-layer protein and concentrated
filtrate of L.acidophilus and L. casei
on RD cell line at the incubation
period 48hr. clarified that S-layer
protein of L.acidophilus had more
effect than S-layer protein of
L.casei because at the
concentration 500 pg/ml it had
significant difference of (P < 0.01)
when compared with Slp of L.c
which showed the same signifigant
difference at the concentration
1000 pg/ml. On the other hand L.
acidophilus filtrate had more
effective than L. casei filtrate
because at the concentration of
62.5 pg/ml had high significant
difference (P < 0.0001), when
compared with L. casei filtrate that
showed high significant difference
(P =<0.0001) at 125 pg/ml.

Lactic acid bacteria can inhibit
genotoxicity of dietary carcinogens
in vitro considering that the degree
of inhibition was strongly species
dependent (20), (21) when
examined the cytotoxicity of four

lactic acid producing bacteria (LAB)

strains, (Bifidobacterium animalis,
delbreuckii,

plantarum and

Lactobacillus
Lactobacillus
Lactobacillus acidophilus) on four
human cancer cell-lines (HEPG-2
(Liver carcinoma); MCF7 (Breast
carcinoma); HELA (Cervix
carcinoma) and HCTI16 (colon
carcinoma), they found that
maximum inhibition was exerted by
the B.animalis on the four cell lines
which were totally unaffected by
the L. acidophilus.

Statistical analysis comparison
between the effect of S-layer
protein and concentrated filtrate of
L.acidophilus and L. casei on L20B
cell line at incubation period of 48
hr. showed that the Slp of
L.acidophilus more effect than Slp
of L.casei because at the
concentration 500 pg/ml it had
significant difference (P < 0.01)
when compared with Slp of L.casei
that gave same  significant
difference at 1000 pg/ml when
compared with control. In case of
filtrates, the output revealed that

L. acidophilus filtrate had more
cytotoxic effect than L. casei
filtrate, because it had high

significant effect (P < 0.0001) at



International Journal for Sciences & Technology

Vol (5) No.2 June 2010 32

concentration of 62.5 ug/ml, while
L. casei filtrate had high significant
difference (P < 0.0001) at
concentration of 125 pug/ml.
Depending on statistical analysis,
the crude filtrate of LAB gave better
cytotoxic effect on tumor cell line
than S-layer protein, and
concentrated filtrate of L.
acidophilus was more effect than
that of concentrated filtrate of L.
casel.

Extracellular polysaccharides
(EPS), which are metabolites of
some LAB strains, were also
reported to exhibit antitumor
activity, macrophage activation,
mitogenic activity, and induction of
cytokines. However, most of these
studies were performed in vitro and
little information is available for in
vivo experiments involving oral
administration (22). The EPS are
taken up by Peyer’s patches in the
intestine and stimulate
antigenpresenting cells, such as
dendritic cells, through tolllike
receptors. This would result in
selective enhancement of T-helper
1 (Th1) cell proliferation, and the
subsequent production of IL-2 and

IFN-y, which are cytokines that are

vital for cell mediated immune
responses (23).

Regarding the cytotoxicity of S-
layer proteins on tumor cells, this
effect may be because S-layer
proteins are mostly composed of
glycoproteins and involved in the
adherence Lactobacillus to host
tissues (9). (24) reported that
binding of LAB may give a good
effect on colon cancer by balancing
the Th1/Th2 cytokine profile, but it
is critically dependent on binding
capacity of LAB to tumor/cancer
cells and thus the pattern of
cytokine production is that due to
the LAB adhesion may be bacterial
strain- specific.

Regarding susceptibility of the
tumor cell lines to these extracts, it
was noticed that L20B cell line was
more sensitive than RD cell line,
this may be due to the presence of
several compounds that posses
effective ability against this type of
cell line, or due to the increased
Glutathione-S-

transferase (GSTs) that acts as an

activity of

anti-oxidation agent especially in
cancer cells. The (GSTs) acted as
an anti oxidant causing cellular

detoxification by inhancing their
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combination with reduced
glutathione leading the cancer cell
toward programmed cell death,
apoptosis (25).

We concluded that S-layer proteins
and concetrated filterate  of
L.acidophilus and L.casei had
cytotoxic effect on growth of both
tumor cell lines RD and L20B
depending on concentrations. The
concentrated filtrate gave highest
cytotoxic effect than S-layer

protein.
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ABSTRACT

Callus of Nigella sativa was
induced from leaves, hypocotyls,
different
concentrations of 2, 4-D and
Kinetin on MS media. The best

calluses from these explants were

and roots using

subculture until we get 1400 mg
fresh weight within 75 days. The
production of  Thymol was
determined in a leaf callus. Thymol
was maximum at (75 days) for leaf
callus as detected by HPLC. The
amount of Thymol in leaf was
higher than that in the hypocotyl
and root callus.

Key words: Nigella sativa, callus

culture, Thymol production in vitro.
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INTRODUCTION

Nigella sativa, a genus from
Ranunculaceae = family  which
includes some annual herbs. In
Arabic known as black seed

coequal names of its seed in Arabic
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countries are Al-Habbah Al-Sawda,
Kamoun Aswad, Scuniz and
Kodria. The main inspiration of
black seed comes from the famous
saying (Hadith) of our Prophet
Mohammed; (GPUH), that “Habbat
Al-soda is remedy for all diseases
except death.”(1). The black seed
has several biological activities (2),
like antiinflammation (3), antitumor
(4), and the action on relaxing of
central nervous system (5), also its
activity against strok (6), and
decreasing sugar and cholesterol
level in the blood (7).
Thymoquinone and
dithymoquinone, active principles
of Nigella sativa, had cytotoxic
effect against parental and multi-
drug resistant human tumour cell
lines which were over 10-fold more
resistant to doxorubicin and
etoposide (8). Thymol,
thymoquinone, carvacol, anthole
and terpinol are the active
compounds of black seed oil, which
acts as an antioxidant compounds
in Nigella sativa (9, 10). This
experiment was carried out to find
an alternative method for Thymol

production using in vitro culture.

The history of Plant Tissue Culture
or sometimes known as
Micropropagation or in vitro culture
go back to Haberlandt experiments
(1902). The basic of plant tissue
culture technique depends on is the
definition Totipotency which means
the ability of each cell in plant to
divide and grown into complete
plant if suitable conditions found
like temperature, light and nutrients
(11). The production of secondary
metabolites by tissue culture
describes, as wuse instead of
conventional culturing method,
which provides industrial source of
different

compounds,

necessary  metabolic
including  alkaloid,
phenol, terpenoid, vitamins and
other of compounds which are
necessary in medical uses (12).
This is may be the first report in
Baghdad for isolating Thymol from

tissue culture of Nigella sativa.

MATERIALS AND METHODS

In vitro culture: the mature seeds
of Nigella sativa were obtained in
2006 from (Agriculture Research
and Food Technology/ Ministry of
Science and Technology/ Baghdad/

Iraq). Seeds were sterilized by
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soaking for 5 minutes in 3% sodium
hypochlorite (NaOCI), and rinsed
three times in sterile distilled water.
Seeds were then germinated on
petri dishes lined with filter paper
soaked with sterile distilled water in
light condition. Leaves, hypocotyls,
and roots were isolated from
seedlings after 10 days of
germination and cultured on MS
medium (13) contained both kinetin
at concentrations (0, 1, 1.5, 2, 2.5,
3 and 5 mg /l) and 2, 4-D at
concentrations (0, 1, 2, 3 and 4
mg/l), 30% sucrose, 1% casein
hydrolysate and solidified with
agar. The pH of the media was
adjusted to 5.7 prior autoclaving.
The explants were incubated at
25 = 1 °C with a photoperiod of 16
hours light/8 hours’ dark.
Subcultures were carried out every
3 weeks on the same media and
growth conditions.

Induced callus: The callus was
established from 3 weeks old parts
cultured in vitro. The best callus
was maintained on MS medium
supplemented with 1 mg/l of 2,4-D
and 1.5 mg/l of Kin. and
subcultured every 3 weeks. The

production of Thymol was

estimated after the last subculture
left 75 day.

Extraction and quantification of
Thymol: Thymol from leaf callus
(75 day old) was extracted
according to the method described
by (14). Thymol was identified and
quantified by comparing it with
standard Thymol. It was quantified
using HPLC

described by the separation of

technique as

Thymol occurred on a reversed
phase de base Colum (MDB) 250 x
4.6 mm internal diameter (1.D). The
mobile phase that is used Buffer
phosphate: methanol (30:70), the
pH was adjusted to 3.5. The
detection occurred at UV light at
254 nm wave length, with flow rate
1 ml / min, the temperature was 30

°c.

RESULTS AND DISCUSSION

Production of callus: Leaves,
hypocotyls, and roots were isolated
from germinated seeds. In fig 1
fresh weight of leaf callus were
determined in MS  medium
supplemented with Kinetin and 2,4-
D in different concentrations. It

seems that the best fresh callus
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production (1400mg/1)

produced on medium contained 1.5

was

mg/l Kinetin plus 1 mg/l 2,4-D. It is
growth

regulators going higher the fresh

noticed as the plant

weight for the callus reduced in
both regulators (2,4-D and Kinetin).

callus fresh weight mg
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Fig (1): Callus fresh weight induced
from leaf explants with 2,4- D and
kinetin

Moreover, it was also noticed that
(without

regulator) produced a good callus,
and this

the control treatment

may be due to
endogenous hormones inside the
leaf tissue. (15)

Similar results were found in root

culture fig 2 beside .

Fig (2): Caluus fresh weight induced
from root explants with 2,4- D and

kinetin

The best callus production was on
medium contained 1.5mg/lI Kinetin
and 1 mg/l 2,4-D but the fresh
weight was less 1000 mg per
sample.

In the hypocotyl experiment the
results were different .Best callus
production was on control
treatment 1500 mg fresh weight per
sample. Then the weight of callus
was reduced as we go up with the
concentration of both regulators.
Fig 3.

We can conclude from above
results that the leaves and roots
their

regulators as

exhusted endogeous
their

activities, while the hypocotyl still

results for
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have higher levels of these
regulators that why they do not
need exogenous regulators for their

growth.
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The similarity between standard
and thymol isolated from leaf callus
(75 day old) in the retention time
between both samples (5.358) and
(56.517) minutes, respectively as
(ig 4 and fig 5),

concentration of isolated thymol is

shown in

equalls to 30.5 mg/ml in the leaves

callus.

Fig (3): Callus fresh weight from
hypocotyl explants with 2,4- D and
Kinetin
Thymol production from callus:
growth of callus was measured by
determination the fresh weight in a
period 75 day old. Generally, the
Thymol content increase as the
callus growth and it appears to
remain high even after the growth
of callus has stopped and began to
decline. The maximum Thymol in
leaf callus was after 75 days of
the

hypocotyls, and root callus become

culture. Controversially
old at 75 days which leads to

decrease content and

concentration of Thymol.

Figure (4): HPLC of the standard
Thymol

The presence of the second peak
as shown in (Fig 5) of the isolated
thymol may be due to several
reasons. The presence of isomeric
thymol and these may be other
phenolic compounds which has
hydroxyl group in the sample or
interacted with the solvent groups
(14), the second reason may be
separating another active
compound from tissue culture or

separating some pigments from the
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callus, beside the high sensitivity of
the method wused to Ilowest
concentrations and finally some
factors may also affect like

temperature and pH (16, 17).

5 % e
=

Figure (5): HPLC of isolated Thymol
from leaf callus

From these results it was
concluded that the in vitro
production of Thymol varies with
different plant parts. Thymol
content in callus were found to be
much lower than in in vivo plants,
therefore, further studies should be
done to increase the in vitro
production of Thymol by
manipulating the nutrient and
environment conditions and the

growth regulators.
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ABSTRACT

Seventy two clinical swabs were
collected from male bone infections
to study the antibiotic susceptibility
patterns of some bacterial isolates
from osteomyelitis and their
plasmid profile. 63 isolates were
identified (87.5%)by bacteriological
& biochemical tests,54 isolates
were  Gram-negative  bacteria;
Pseudomonas aeruginosa was the
predominant pathogen
(23.8%),followed by  Kilebsiella
pneumoniae (20.6%),Escherichia
coli and Enterobacter (14.2%) and
Proteus (12.6%).Nine isolates of
Gram positive bacteria were
detected as Staphylococcus aureus
(14.2%). 12 kinds of antibiotics
were used :amikacin , ofloxacillin ,

tetracycline

,ciprofloxacin,cefotaxim,pipracillin,tr
imethoprime-sulfamethaxazole
;penicillin,ampicillin,gentamicin,aug
mentin and imipenem to test the
susceptibility of 63 bacterial
isolates on Mueller-Hinton agar by
disk diffusion method All the
isolates were sensitive to imipenem
(100%),& different susceptibility to
most of the antimicrobial agents so
imipenem was the most effective
drug among the other kinds of
drugs for treatment .

Most of the isolates exhibiting
resistant to Amikacin (81.2%) & for
ciprofloxacin it was (78.4%),while
(68.8%) for
(51.2%) for

gentamicin.The isolates exhibit low

the result was

ofloxacin, &

susceptibility to penicillin
(12.8%),augmentin
(16%),trimethoprime ~ (17.6%),co-
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trimethaxazole (28.8%) & reduced
susceptibility (30.4%) to both

pipracillin & tetracycline.

Key words:Osteomyelitis ,bacteria
,antibiofic.
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INTRODUCTION

Osteomyelitis is the medical term
for an infection in a bone. Infections
can reach a bone by traveling
through bloodstream or spreading
from nearby tissue. Infections can
also begin in the bone itself if
trauma exposes bone to germs.
Bone infections commonly affect
the long bones of body, such as leg
bones and upper arm bone, as well
as spine and pelvis. Bone
infections can occur after trauma
(post-traumatic osteomyelitis), such
as broken bones that break the

skin (compound fracture) or open
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wounds to the surrounding skin and
muscles.Post-traumatic
osteomyelitis can also occur after
surgery if metal pins, screws or
plates are used to secure the
broken bones. Open wounds offer
easy access for bacteria to enter
the bone or nearby tissue directly
(1) .

The most common organisms
seen in osteomyelitis from areas of
contagious infections, S. aureus &
S.epidermidis are the most causes
of hip & knee infections (2), gram
bacteria

negative including

Pseudomonas aeruginosa
,Escherichia coli & other enteric
bacteria (3).

osteomyelitis is also seen in
patients with distant foci of infection
such as those with infected urinary
catheters.Infection occurs where
there is direct contact of infected
tissue with bone as may occur
during a surgical procedure or
following trauma. Clinical signs
tend to be more localized and there
are often multiple organisms

involved.

Treatment of osteomyelitis
remains a real challenge in

medicine necessitating the use of

broad-spectrum antibiotics,
because of the variety of the
pathogens causing the infection
and the fact that the infected bone
may become necrotic and vascular,
preventing systemic  antibiotics
from adequately penetrating to the
infection site (4). Osteomyelitis is
also a disease in transition, with
ongoing changes in predisposing
factors, causative organisms and
treatment . The advancing age of
the general population has
contributed to the increase in the
incidence  of diabetes and
peripheral vascular disease (PVD),
which are predisposing and
complicating factors of
osteomyelitis. There have also
been dramatic changes in therapy,
which include new antibiotics, new
surgical techniques and outpatient

parenteral antimicrobial therapy (5).

The aim of this study is to
determine the bacteriological profile
of chronic wound infections & know
the antibiotic susceptibility pattern

of the specimens.
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MATERIALS AND METHODS

Specimens: 72 clinical specimens
of chronic bone wound infections
(osteomyelitis) from men (victims of
explosions).The specimens were
collected from Baghdad hospital
during January —November 2008.
The specimens were directly
cultured on Blood agar,
MacConkey agar (oxoid),and by
EPI 20 in the hospital laboratory as
described by (6).

Antibiotic susceptibility test:

12 kind of antibiotic disks (
amikacin , ofloxacillin , tetracycline
,ciprofloxacin,cefotaxim,pipracillin,tr
imethoprime-sulfamethaxazole

,penicillin,ampicillin,gentamicin,aug
mentin and imipenem) were used
to test the susceptibility of 63
bacterial isolates by disk diffusion

method on Mueller-Hinton agar

(Oxoid) (6).
Standard strains: E.coli ATCC
(25922), P.aeruginosa  ATCC

(27853) and S.aureus ATCC
(25923).

RESULTS AND DISCUSSION

There were 73 clinical swabs
examined, 63 isolates (87%) were
identified by bacteriological &
biochemical tests as in (table 1) &
ten swabs failed to yield any
bacterial growth. Pseudomonas
aeruginosa was the predominant
isolate (15:23.8%), followed by
Klebsiella (13:20.6 %), while
isolates of  Escherichia coli,
Enterobacter, & Staphylococcus
aureus were (14.2) and Proteus

(12.6%).

Table (1): Bacterial isolates of
osteomyelitis

Bacteria No. of %
Isolates
E. coli 9 14.2
Enterobacter 9 14.2
K.pneumoniae 13 20.6
Proteus 8 12.6
P.aeruginosa 15 12.6
S.aureus 9 14.2
Total 63

Many studies on the incidence of
pathogenic bacteria from
osteomyelitis , mentioned that

S.aureus was (9%) & P.aeruginosa
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was (4.4%) as in (7,8) but in
another study Proteus isolates
were predominant (50%),followed
by S.aureus ( 42%) then
P.aeruginosa (14%),& E.coli (11%)
according to types of locations &
hospitals.The most common
pathogens of osteomyelitis are
S.aureus ,P.aeruginosa & E.coli
(9,10).Management & treatment of
bone fractures should be early
systemic, wide spectrum antibiotic
& cover gram negative & positive
bacteria(11).

The differences in numbers and
species of isolates in our study
and the other studies are refer to
total number of specimens
,hospitals ,environment and kinds
of antibiotics which are used in the
countries that definitely affect on
the species of dominant bacteria in
hospitals and patient wounds .

All the isolates were sensitive to
imipenem (100%),as showed in
(table 2) & different susceptibility
to most of the antimicrobial
agents,so imipenem was the most
effective drug among the other
kinds of drugs (12) .

More than the half of the isolates

exhibiting resistant to Amikacin

(81.2%) & for ciprofloxacin it was
(78.4%),while  the result was
(68.8%) for ofloxacin, & (51.2%) for
gentamicin.The isolates exhibit low
susceptibility to
(12.8%),augmentin(16%),trimethop
rime (17.6%),co-trimethaxazole
(28.8%) & reduced susceptibility
(30.4%) to both

tetracycline.

penicillin

pipracillin - &

Fluoroquinolones are as effective
as beta-lactams for the treatment of
osteomyelitis and can be
considered as a useful alternative
in the physician's armamentarium.
The value of fluoroquinolones for
the treatment of osteomyelitis lies
in the fact that they can be
administered in an outpatient
setting (4).

Multiple antimicrobial resistance
was also observed in this study , as
in (table 3) ,one isolate of
Enterobacter was resistant to (9,5)
kinds of antibiotics subsequently
.Two isolates were resistant to 8 &
7 kinds ,Two

were resistant to 10 & 7 kinds of

isolates of E.coli

antibiotics,one isolate to 9 kinds &
4 isolates to 6 kinds. Six isolates of
Klebsiella were resistant to 8 kinds

of antibiotics, 3 isolates to 7 & 6
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kinds .Three isolates of proteus
resistant to 7 kinds of
& 2

kinds.One isolate of Pseudomonas

were
antibiotics isolates to 6
were resistant to 9 & 8 kinds of
antibiotics ,5 isolates to 7 kinds,

& 4 isolates to 6 kinds.One isolate

was resistant to 9 & 6 kinds .A new
study on E.coli revealed a plasmid
which refers resistance  to
gentamycin,tetracycline,ciprofloxaci

n & trimethoprime (13).

Table (2): Antibiotic susceptibility of osteomyelitis isolates

Antibiotics | Ror S | E.coli | Enterobacter | K.pneumoniae | Proteus | P.aeruginosa | S.aureus | Total
Ak R - 4 - - - 8 12
S 9 5 13 8 15 1 51
OFX R 4 3 2 3 5 3 20
S 5 6 11 5 10 6 43
TE R 6 4 9 8 14 3 44
S 3 5 4 - 1 6 19
CF R 4 2 1 1 2 4 14
S 5 7 12 7 13 5 49
CTX R 6 7 9 4 13 6 45
S 3 2 4 4 2 3 18
PIP R 7 7 12 4 11 3 44
S 2 2 1 4 4 6 19
Tr R 6 8 11 7 15 5 52
S 3 1 2 1 - 4 11
P R 9 8 11 7 15 5 55
S - 1 2 1 - 4 8
AM R 9 8 12 6 15 5 55
S - 1 1 2 - 4 8
GM R 6 4 5 2 9 15 49
S 3 5 8 6 6 4 32
AC R 8 8 12 7 12 6 53
S 1 1 1 1 3 3 10
IMP R - - - - - - -
S 9 9 13 8 15 9 63
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P. aeruginosa exhibits remarkable
ability to acquire resistance to
these agents. Acquired resistance
arises by mutation or acquisition of
exogenous resistance determinants
and can be mediated by several
mechanisms degrading enzymes,
reduced permeability, active efflux
and target modification.These
enzymes confer high level
resistance to antipseudomonal

cephalosporins (14).

Table (3):Multiple antimicrobial
resistance of osteomyelitis isolates

Bacteria No. of No. of
resistant | antibiotics
isolates

E.coli 2 10

1 9

2 7

4 6

Enterobacter 1 11
1 9

2 8

2 7

1 6

Klebsiella 6 8
3 7

3 6

Proteus 3 7
2 6

Pseudomonas 1 9
1 8

5 7

4 6

S.aureus 1 9
2 8

2 7

1 6

CONCLUSION

Pseudomonas aeruginosa was the
predominant isolate (15:23.8%),
followed by Klebsiella (13:20.6 %),
while isolates of Escherichia col,
Enterobacter, & Staphylococcus
aureus were (14.2) and Proteus
(12.6%). The

numbers and species of isolates in

differences in

our study and the other studies are
refer to total number of specimens
,hospitals ,environment and kinds
of antibiotics which are used in the
countries that definitely affect on
the species of dominant bacteria in
hospitals and patient wounds . All
the isolates were sensitive to

imipenem (100%).
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ABSTRACT

The cytotoxicity study with cancer
cell line A-549 indicated that the
methanol insoluble fraction of
methanol extract Nigella sativa is
toxic (CTC50 165,110 pg/ml) in
microculture tetrazolium assay and
sulphorhodamine B assays.
However, an antitumor screening
by the short-term toxicity study with
DLA cells showed that the
methanol insoluble fraction showed
the highest toxicity in compare with
the other extract .
Key words: Nigella sativa,
cytotoxicity, antitumor, medicinal

plants.
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INTRODUCTION

Many studies have been
conducted, particularly during the
last two decades, on the effect of
N. sativa L. seed extracts on
various body systems in vitro or in

vivo(1,2). The pharmacological
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investigations of the seed extracts
reveal a broad spectrum of
activities including
immunopotentiation  (3,4) and
antihistaminic (5, 6), antidiabetic
(7), anti hypertensive (8), anti-
inflammatory (9), and antimicrobial
activities (10). Many of these
activities have been attributed to
the quinone constituents of the
seed (11,12). Furthermore, black
seed preparations may have a
cancer chemopreventive potential
and may reduce the toxicity of
standard antineoplastic drugs (13).
In fact, topical application of a
blackcumin extract inhibited the two
stage initiation-promotion of skin
carcinogenesis  in mice by
dimethylbenz [a]Janthracene (croton
oil) (13). In addition, others have
reported an antitumor activity of
some crude and purified
components of N. sativa. In fact,
Salomi et al. (14) have shown that
a crude methanol extract of
blackseed exhibited a strong
cytotoxic action on Erlich ascites
carcinoma, Dalton’s ascites
lymphoma and sarcoma 180 cells,
with minimal cytotoxicity to normal

lymphocytes. These investigators

have also described the cytotoxic
property of extracts of the seeds in
vivo, as shown by inhibition of the
growth of Erlich ascites carcinoma
in mice receiving 2 mg of the
extract per mouse per day for 10
days (14). Furthermore, a new
(-hederin)

recently isolated from blackseed

triterpene saponin
showed significant dose-dependent
tumor inhibition when given
intraperitoneally for 7 days at 5 and
10 mg/kg to mice with formed
tumors (15). Similarly, Worthen and
colleagues (4) have tested in vitro a
crude gum, a fixed oil and two
purified components of the seed
(thymoquinone (TQ) and
(DTQ)) for

cytotoxicity to some parental and

dithymoquinone

multidrug-resistant human tumor
cell lines. Protein extract of the
seeds possess antitumor activity
against Yeshida sarcoma in rats
and mice (16). thymoginoun was
effective in reducing solid tumour
mass stored in desiccators for
pharmacological experiments. This
investigation evaluates the
cytotoxicity and antitumor

properties of N sativa.
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MATERIALS AND METHODS

Preparation of extract

Dried seed powder of Black
cumin was extracted with 50%
aqueous ethanol in cold maceration
method (17) at room temperature.
After filtration, extracted twice in
the same conditions. Ethanol was
removed under vacuum and the
aqueous residue was left to
dryness(crude  50%  ethanolic
extract) to take exact weight from
this crude material and then were
fractioned in petroleum ether,
chloroform and methanol. The
crude (50% ethanolic extract and
methanol soluble and insoluble
fractions of crude were stored in
desiccators for pharmacological

experiments.

Determination of mitochondrial
synthesis by microculture

tetrazolium (MTT) assay

Human cell line A — 549 from
small cell lung carcinoma
(morphology: epithelial) was used
in the experiment. The cell line was

obtained from UFSP Medical

College, Sao paolo, Brazil. The
ability of the cells to survive a toxic
insult has been the basis of most
cytotoxicity assays. This assay is
based on the assumption that dead
cells or their products do not
reduce tetrazolium. The assay
depends both on the number of
cells present and on the
mitrochondrial activity per cell (5).
The cleavage of MTT to a blue
formazan derivative by living cells
is clearly a very effective principle
product (formazan) by
mitochondrial enzyme succinate
dehydrogenase. The number of
cells is proportional to the extent of
formazan production by the cells
used.The monolayer cell culture
was trypsinized and the cell count
was adjusted to 1.0 x105 cells/ ml
using the medium containing
10%new born calf serum. Each
well of the 96 well microtitre plate,
0.1 ml of the cell suspension
(approximately 10,000 cells) was
added. After 24 h, when a partial
monolayer was formed, the
supernatant was flicked off,
washed the monolayer once with
medium and 100 [l of different

drug dilutions concentrations was
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added to the cells in microtitre
plates. The plates were then
incubated at 37C for 72 h in 5%
CO2 atmosphere. Microscopical
examination was carried out and
observations were recorded every
24 h. After 72 h, the extraction of
black cumin solutions in the wells
were discarded and 50 Ml of MTT
in MEM-PR was added to each
well. Then plates were gently
shaken and incubated for 3 h at
370C in 5% CO2 atmosphere. The
supernatant was removed and 50
1l of propanol was added and the
plates were gently shaken to
solubilize the formed formazan.
The absorbance was  measured
using a microplate reader at a
wavelength of 540 nm. (18). the
percentage growth inhibition was

calculated using the formula:

Growth inhibition (%) =

100 - Mean OD of individual test group X100

Mean OD of control group

The plates were then incubated at
3700C for 72 h in 5% CO2
atmosphere. Microscopical
examination was carried out and

observations are recorded every 24

h. After 72 h, 25 ml of 50% trichloro
acetic acid was gently added to the
wells such that it forms a thin layer
over the drug dilutions to form a
over all concentrations of 10%. The
plates were incubated at 4C for 1 h.
The plates were flicked and
washed five times with tap water to
remove traces of medium, extracts
and serum, and were then air-
dried. The air-dried plates were
stained with sulphorhodamine B for
30 min. The unbound dye was then
removed by rapidly washing four
times with1% acetic acid. The
plates were then air-dried. 100 ml
of 10 mM tris base was then added
to the wells to solubilise the dye.
The plates were shaken vigorously
for 5 min. The absorbance was
measured using a microplate
reader at a wavelength of 540 nm
(18). The percentage growth
inhibition was calculated using the

formula shown beside.

Determination of total cell
protein content by
sulphorhodamine

B (SRB) assay
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Sulphorhodamine B (SRB) is a
bright pink aminoxanthene dye with
two sulfonic groups. Under mild
acidic conditions, sulphorhodamine
B binds to the proteins basic amino
acid residues in TCA (trichloro
acetic acid) fixed cells to provide a
sensitive index and cellular protein
content that is linear over a cell
density range of at least two orders
of magnitude.Colour development
in sulphorhodamine B assay is
rapid, stable and visible. The
developed colour can be measured
over a broad range of visible
wavelength in either a
spectrophotometer or a 96 well
plate reader. When TCA-fixed and
sulphorhodamine B stained
samples are air-dried, they can be
stored indefinitely without
deterioration. The monolayer cell
culture was trypsinized and the cell
count was adjusted to 1.0 x105
cells /ml with medium containing
10% new born calf serum. Each of
the 96 wells of microtitre plate, 0.1
ml of the diluted cell suspension
(approximately 10,000 cells) was
added. After 24 h, when a partial
monolayer was formed, the

supernatant was flicked off,

washed once with medium and 100
ml of different drug concentrations
were added to the cells in microtitre
(19).

Anti-tumor screening

Cells were obtained from Brazil
Cancer Institute, and was
propagated and maintained in the
peritoneal cavity of mice at, UFSM,
Santa Maria / Brazil. The tests rely
on a break down in membrane
integrity determined by the uptake
of a dye such as (Tryphan blue,
erythrorisin and nigrosin) to which
the cell is normally impermeable.
DLA cells were cultured in
peritoneal cavity of mice by
injecting a suspension of DLA cells
(1.0 x105 cells/ml) intraperitoneally.
The DLA cells were withdrawn from
the peritoneal cavity of the mice
between 15 - 20 days with the help
of a sterile syringe. The cells were
washed with HBSS and centrifuged
for 10 - 15 min at 10,000 rpm. The
procedure was repeated thrice. The
cells were suspended in known
quantity of HBSS and the cell count
was adjusted to 2 x 106 cells /ml.

The cell suspension was distributed
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into Eppendorf tubes (0.1 ml
containing 2 lakhs cells). The cells
were exposed to drug dilutions and
incubated at 37(1C for 3 h. After 3 h
dye exclusion test, that is, equal
quality of the drug treated cells
were mixed with tryphan blue
(0.4%) and left for 1 min. It was
then loaded in a haemocytometer
and viable and non-viable count
was recorded within 2 min. Viable
cells do not take up colour,
whereas dead cells take up colour.
However, if kept longer, live cells
also generate and take up colour
(20). The percentage of growth
inhibition was calculated using the
following

Formula:

Growth inhibition (%) =

100 - Total cells- dead cells X100

Total cells

Statistical analysis

Data from all experiments were
statistically evaluated using
analysis of variance (ANOVA)
followed by Duncan’s test; p > 0.05

were considered significant (21).

RESULTS & DISCUSSION

The present study was under
taken to provide comparative data
on the in vitro cytotoxic activity of
different fractions of N. sativa by
using different assays. The
cytotoxicity study indicated that the
methanol insoluble fraction of crude
extracts forms toxic (CTC50 , 165,
110 pg/ml) to the cell in both
asoluble (cancer cell line A- 549 -
small cell lung carcinoma; whereas
all the other fractions soluable and
insoluable showed toxicity at a
higher concentration only (Table 1)
shows that total cellular protein
mitochondrial synthesis by
microculture  tetrazolium (MTT)
assay in A-549 cell line in different
fraction of N. Sativa where highest
in insoluable fraction at the
concentration 31.25 ug/ ml , the
major constituents of the essential
oil of N. sativa, were cytotoxic to all
cell lines (4). Furthermore, the
presence of terpenes as major
components in the N. sativa may
explain its high cytotoxic activity. In
fact, the anti-cancer potential of
these products has been recently

reported (23-24) Percentage of
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growth inhibition in determination of cell line in different extract of N.
total cellular protein mitochondrial sativa were shown in table (2) .
synthesis by  micro  culture

tetrazolium assay (MTT) in A-549

Table (1): Determination of total cellular protein mitochondrial synthesis by
microculture tetrazolium (MTT) assay in A-549 cell line in different extract of N.

Sativa

Methanol Mean absorbance
fraction

Control 1000 500 250 125 62.5 31.25

0.213+ 0.036+ 0.095+ 0.122+ 0.136+ 0.155+ 0.201%
Control

0.004 0.001 0.003 0.005 0.012 0.001 0.002
Methanol

0.721+ 0.045+ 0.058+ 0.075+ 0.096+ 0.136+ 0.168*
soluble

0.006 0.001 0.014 0.001 0.003 0.001 0.014
Fraction
Methanol

0.721+ 0.025+ 0.038+ 0.068+ 0.088+ 0.012+ 0.155+
insoluble

0.012 0.002 0.006 0.001 0.007 0.016 0.003
fractiopn
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Table (2): Percentage of growth inhibition in determination of total cellular
protein mitochondrial synthesis by micro culture tetrazolium assay (MTT) in A-
549 cell line in different extract of N. sativa seeds.

Methanol Percentage of growth inhibition CTCS50
fraction

1000 | 500 | 250 125 | 62.5(31.25| Cg/mi

Crud

58.78 | 35.15 | 20.00 | 14.84 | 3.75| 0.00 450

Methanol | 65.33 | 35.54 | 12.35 | 4.20 0.0 0.0 375

soluble

fraction

Methanol | 87.22 | 73.61 | 64.33 | 55.21 | 41.15 | 33.53 165

In soluble

fraction

Table (3): Percentage of growth inhibition in the determination of total cellular
protein by Sulphorhodamine B (SRB) assay in A- 549 cell line in different
extract of N. sativa seeds.

Methanol Percentage of growth inhibition CTCS50
fraction
1000 | 500 250 125 | 62.5 Og/ml
53.61
Crud 33.22113.14 |1 10.19 | 07.45 >500
Methanol
400
soluble | 60.32 | 34.69 | 20.49 | 17.42 | 17.42
fraction
Methanol
73.79
Insoluble 57.18 | 49.47 | 36.98 | 28.41 110

fraction
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Table (4): The antitumor screening (short term toxicity studies) used by DLA

cells in different extract of N.sativa seeds.

Drug Percentage of growth CTC50
inhibition

1000 | 500| 250| 125| 62.5| mg/mi

Crud | 59.14 | 42.62 | 29.12 | 16.16 | 10.03 740

Methanol | 64.46 | 49.78 | 31.26 | 23.26 | 14.64 510
soluble
fraction

Methanol | 81.41 | 70.16 | 63.16 | 47.01 | 32.33 145
Insoluble
fraction

We found that the highest normal cells (6). N. sativa is

percentage of growth inhibition by
insoluble fraction was 87.22% in
the highest concentration 1000 ug /
ml while the inhibition by soluble
fraction was 65.33% in comparison
with control. In antitumor screening
by the short term toxicity studies
used by Dalton’s Ilymphoma
ascities (DLA) cells all the extracts
showed less toxic (CTC50 740, 510
except Methanol Insoluble fraction,
145, mg/ml) (Table 4). N. sativa are

more toxtic to tumour cells than

effective in reducing solid tumour
mass development induced by
Dalton’s Lymphoma Ascites (DLA)
and Ehrlich’s Ascites Carcinoma
(EAC) cells. DLA cell line was more
sensitive to Nigella than EAC (20).
Nigella has a highly toxic protein
(LD50, 0.018 mg/kg body wt of
mice) present to extent of 0.22% in
the seed. It has been studied
intensively for its antitumour activity

(24).
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ABSTRACT

The objective of present study was
to investigate the effect of electrical
stimulation and salt infusion on
myofibril proteins and free amino
acids content from meat of
carcasses aged female goats.
Thirty female goats with age 7-8
years and 40.50 kg in weight were
managed, fed and slaughtered
thereafter. The carcasses were
divided into 7 groups and each
group were subjected to one of the
following treatments : T1 : Control ,
T2 : electrical stimulation (80 volts ,
25 Hz for 2 min), T3 : electrical
stimulation (200 volts , 25 Hz for 2

min) , T4 : sodium chloride

(2)3 A Ay el 5305 55

alrubeii@yahoo.co.uk : 25 5SY) 3

infusion (0.6 M) , T5 :
chloride infusion (0.3 M) ,T6 : T2 +
T4and T7 : T2 + T5.

The results

calcium

obtained  were
summarized as follows:There were
significant  differences in the
release of free amino acids among
treatments T7 surpassed the other
treatments in this respect. Gel
electrophoresis pattern of myofibril
protein extraction from the three
muscles in T2-T7 demonstrate
distinct hydrolysis of most meat
proteins . The results also indicate
that among the six treatments (T2-
T7) . T7 revealed higher ability in
analyzing and breaking down the
meat proteins.It can be concluded
from this study that electrical

stimulation and infusion of NaCl or
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CaCl2 improve tenderness of aged

female goat meat.
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