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Introduction

The vaccine targets bacteria called Salmonella typhimurium, organisms which cause food poisoning in
humans called salmonellosis. The bacteria are found in the intestinal tracts of animals and humans and are easily
spread. Thousands of people are hospitalized in the US each year with salmonella infection which can be fatal.
About half of these cases are attributed to infected chicken eggs, S. typhimurium bacteria shed in feces of infected
animals or people and cause diarrheal illness, which can be quite severe in the young, elderly and individuals with
weakened immune systems [17] .

Different antigens such as O, H, Vi polysaccharide, heat shock proteins and whole cell parental vaccines
have been exploited for their protective role against typhoid, The outer membrane proteins have been recently
expected to become an effective tool for conferring protection against typhoid that could be used in vaccine
formulations [ 4 , 20 ] .For importance mentioned above the aims of study were extraction and purification of
proteins. outer membrane protein from Salmonella typhimurium.

Materials and Methods
Isolation of S. typhimurium and extraction of outer membrane protein
S. typhimurium previously isolated from stool sample of infant suffering from diahrria. The extraction of
outer membrane proteins from S. typhimurium outer surface was carried out according to [ 15, 8 ]
Procedure
> Bacterial isolate was grown on brain heart infusion agar at 37°C over night.
» Bacterial cells were harvested and washed three times with Tris-Hcl buffer (0.01M at pH 7.8) and
centrifuged at 3500 rpm for 10 min.
» Ten grams of wet weight of bacterial cells were suspended in 100 ml of 2% triton and left over night, and

966


http://www.journalijar.com/

ISSN 2320-5407 International Journal of Advanced Research (2014), Volume 2, Issue 12, 966-971

then cells were centrifuged at 4750 rpm for 10 min, then 100 ml of (2%) triton x-100-EDTA (0.01M) was
added to pellet and left in an incubator at 37°C for 10 min.

»  Twenty mg of lysozyme was added to the mixture and left in incubator for 1 hr, and then the mixture was
centrifuged at 5000 rpm for 20min. pellet was washed with 100 ml of Tris (0.01M) —-EDTA (0.01M) pH7.8
buffer and centrifuged at 4000rpm for 20 min.

»  Pellet was washed with 100 ml of (triton x-100 —Mgcl2) pH 7.8, and centrifuged at 6000 rpm for 10 min.

» Finally pellet was washed with 100 ml Tris-Hcl buffer (1M) at pH 8.8 and centrifuged at 5000 rpm for 15
min and the pellet was collected for further study.

Protein estimation and detection

Protein concentration in pellets was determined according to Lowery method using bovine serum albumin as
standard protein solution for the preparation of a standard curve [10].

Protein purification

» DEAE-Cellulose preparation

A DEAE-Cellulose column was prepared according to [ 19 ] . Then beads were left to settle down and were
washed several times with D.W until getting clear appearance. The suspension was filtered throughout Whattman
No.1 using Buchner funnel under discharging.

The resin was resuspended in 0.25 M sodium chloride and sodium hydroxide solution. The suspension then
was filtered again as mentioned above and washed several times with 0.25 M hydrochloric acid solution and next by
distilled water before it was equilibrated with 0.01M phosphate buffer pH 7 after preparation, an outer membrane
proteins was applied to ion exchange chromatography column packed with DEAE-Cellulose equilibrated previously
with 0.01 M phosphate buffer pH 7. Then column was washed with an equal volume of the same buffer, while
attached proteins were stepwise eluted with gradual concentrations of sodium chloride:(0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
0.7 0.8, 0.9,1M respectively).

Flow rate throughout the column was 3ml/fraction and the absorbance of each fraction was measured at
280 nm using UV-VIS spectrophotometer. Each peak of elution fraction was collected and checked by SDS-PAGE
for outer membrane presence.

» Preparation of Sephacryl S-200

Sephacryl S-200 was prepared as recommended by Pharmacia Fine Chemicals Company. A quantity of
Sephacryl S-200 was suspended in 0.1 M phosphate buffer (pH 7), degassed, and packed in a glass column (1.5x63
cm), and equilibrated with 0.1M phosphate buffer (pH7).

A volume of concentrated outer membrane proteins obtained after the ion exchange purification step
(fractions number 55-73) was applied onto Sephacryl S-200 column in dimensions of 1.5cm x 63cm, equilibrated
previously with 0.01M phosphate buffer pH7. Elution was achieved at a flow rate of 3 ml/ fraction using the same
buffer for equilibration. Absorbance of each fraction was measured at 280nm. Then each peak was collected and
checked by SDS-PAGE for outer membrane presence.

Experimental design
Twenty Albino male mice were used with (8-10) weeks, and the weight of each was (28-30) grams. They

were divided into 4 groups (each group contain 5 mice); and kept in a separate plastic cage, the animals were hosted
at (20- 25) °C. [18 ]:
Group- I-: Mice injected with 0.25ml of normal saline.
Group- I1-: mice infected with 100ul (1x10” cfu/ml) S. typhimurium.
Group- I11-: mice subcutaneously injected with 0.25ml of outer membrane proteins and 0.25ml of complete Freund”
s adjuvant and then orally infected with (100pl) of S. typhimurium.

Immunological parameters
Total leukocyte count

Blood samples were collected after two weeks of infection by heart puncture using a disposable insulin
syringe (1 ml) precoated with heparin. The method of [3] was followed, in which, an aliquot of 0.02 ml blood was
mixed with 0.38 ml of leukocyte diluents in a test tube, and left at room temperature for 5 min. A drop of the
mixture was applied To the surface of Neuberger chamber under the cover slip, and the chamber was left for 3
minutes to settle the cells.
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The leucocytes were counted in 4 large squares (each with 16 small squares), and the total count of
leucocytes was obtained using the following equation: Total Count (cell/cu.mm. Blood) =
Average number of chamber W.B.C x dilution (20) / volume (0.4).

Differential count of leucocytes

One drop of blood was smeared on a clean slide using another slide and left to dry at room temperature. The
smear was stained with Leishman stain for 5 minutes and buffered for 10 minutes, and then washed with tap water.
The slide was air-dried, and then examined under oil immersion lens (100X) [3]. At least 100 leucocytes were
examined, and the percentage of each type was recorded, while the total count of each type was obtained using the
following equation:

Percentage of Cells x Total Count
Total Count (cell/cu.mm. Blood) =

100
Phagocytic index

The evaluation of phagocytosis was carried out on phagocytes obtained from the peritoneum of mice. The

procedure of [14] was followed with some modifications.

Results and discussion
Detection of outer membrane protein purity

Analysis of protein profile of OMPs by SDS_PAGE gave two bands 55kDa and 49kDa after purification
by using ion exchange chromatography on DEAE-cellulose compared with the marker proteins (figure 3-3). The
purity of OMPs were detected by SDS-PAGE showed that one band of OMPs with molecular weight 49 kDa
purification by using gel filtration on Sephacryl S-200 as indicate in (figure 3-4). This results agreed with
Samuelson et al. (2002) who reported that non porin OMPs of S.typhimurium with different molecular masses (15,
33, 37 and 49) kDa.

150 kDa —>
80 Kda——3n
67 KIDa ——p

55 Kda ——3 - 55 kIDa
€—— 49 kDa
20 K10 —

Figure (1): Polyacrylamide gel electrophoresis of purified outer membrane protein of S. typhimurium after ion
exchange on DEAE-cellulose: Lane (1): protein markers, Lane (2): partial Purified OMPs.
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150 kDA
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Figure (2): Polyacrylamide gel electrophoresis of purified outer membrane protein of S. typhimurium after gel
filtration on Sephacryl S-200: Lane (1): protein markers, Lane (2): Purified 49 k.d, OMP .
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Table (1): shows the total and differential leukocytes in mice group after injected with 49 k.d OMP of S.

typhimurium

Mice group Total leukocyte Neutrophil count | Lymphocyte Monocytes count (M*+SE)
count (M*+SE) (M*+SE) count (M*+SE) (cells /cu.mm. blood)
(cells /cu.mm. (cells /cu.mm. (cells /cu.mm.
blood blood) blood)

Group-I- ( b d d C

negative control) | 5660+321.46 1988+211.24 2370+203.6 248+84.51

Group -11- b b c c 4750+266.7

(positive control) | 305+64.34 2965+284.47 309+218.65

Group-IIl (mice a a a a 6200+410.08

subcutaneously 372+64.50 3174+229.43 2554 +320

injected outer

membrane

proteins orally

infected with

(zooul) of S

typhimurium.

*  Different letters: Significant difference (P < 0.05) between means of column.

Phagocytic index

Table (2): Phagocytosis index in mice treated with 49 kDa non porin outer membrane proteins and infected with S.

typhimurium.

Mice groupe

Phagocytosis (%) (M*+SE)
(cells /cu.mm. blood)

C
Group-I- (negative control) 29.600+3.507

b
Group -1l- (positive control) 40.600+3.647

a
Group-1111-(mice treated with outer membrane protein 50.600 +5.459

and infected with S. typhimurium).

*  Different letters: Significant difference (P < 0.05) between means of column.

Discussion

Mice infected with S. typhimurium exhibited a significant increase in total count of leucocytes, lymphocyte
, heutrophils and monocytes ; no significantly increase in eosinophilis and basophiles counts. These results come in
accordance with [ 2, 5 Jwho mentioned that the total white blood cell is low and anemia may be involved in typhoid
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patients and the significant leucopenia commonly observed in typhoid fever is attributed to invasion of haemopoietic
organs such as bone marrow, lymph nodes and spleen by Salmonella.

Mice infected with S. typhimurium exhibited a significant increase in phagocytosis activity. This result
come in accordance with results of [12 ] who reported that the normal and Salmonella-infected mice increased their
phagocytic capacity when exposed to a high bacterial load.

It has been recognized that macrophages play an important role in the recovery from infection by
Salmonella; this function is enhanced by T-lymphocytes in association with the development of immunity [7].

Moreover, Salmonella induces cytokine production including IL-1, IL-6, IL-8, and tumor necrosis factor

(TNF). LPS activates macrophages to enhanced phagocytosis and cytotoxicity. Macrophages are stimulated to
produce and release lysosomal enzymes, IL-1 and tumor necrosis factor, as well as other cytokines and mediators
[13]
Mice treated with OMPs of S. typhimurium and infected with S. typhimurium shows significant increase in total
leukocyte counts, lymphocyte count and in neutrophil. These results come in accordance with [ 1 ] who observed
that the OMPs are good immunogens in the induction of protective immunity against the Salmonella infections. This
protective effect could be attributed to OMPs ability to activate dendritic cells (DCs) and enhance Thl polarization.
It is known that DCs can capture degraded bacteria or protein of bacteria and present their antigens on major
histocompatibility complex (MHC) class molecules to T cells. As a result, an adaptive immune response that
specifically targets bacteria-derived antigens is initiated.

Conclusions and Recommendations
Conclusions

»  Outer membrane protein with molecular weight 49kDa were extracted and purified .
» Effect of Salmonella typhimurium (49kDa) OMP on leucocytes and phagocytosis.

Recommendations:

» Studying the effect of Salmonella typhimurium non porin proteins with different molecular weight against
salmonellosis.
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