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Abstract: Problem statement: Antibiotic susceptibility is still the best way fdracterial pathogen
escape mechanism against immunipproach: In the present investigation, bacterial pathogées |
Saphylococcus aureus, Escherichia coli, Aeromonas hydrophila, Klebsiella and Pseudomonas
aeruginosa were used to screen antibiotic susceptibility amchunomodulatory potentiaResults: All

the test pathogens were sensitive to all the r#hiatics 11+2 mm) except penicillin. The condit®

for the preparation of antigens of intact natu@hposition and conformatioinom pathogengwhole

cell and heat killed), were determined using Svdlksino mice (Balb/C) as experimental species.
Immunomodulatory potential of test pathogens wemeened using animal model. Test pathogen
decreases the body weight comparing that of normieé, some notable changes were also noted in
activity, growth, water consumption, feed consumpti Antibody titre level in animal serum
decreased upto 50% in whole cell pathogen andHKiléad pathogen treated animatSonclusion: The

five pathogens administered animals, decrement iyntbhocyte was much pronounced in
Pseudomonas aeruginosa followed by Escherichia coli, Saphylococcus aureus, Klebsiella sp.,
Aeromonas hydrophila in the 5 week. Pathogen treated mice showed ansigipressive effect. It is
found to be suppressive to T cell production, stuation in cell mediated immunity has confirmed
pathogenic potential of test pathogens. All thes pathogenic strains were remarkably suppressing
immune system of pathogen exposed animals.
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INTRODUCTION For the majority of diseases caused by bacterial
pathogens, pathogenesis is multifactorial, so it is

Pathogens expresses many potential virulencdifficult to determine precisely the. role of anyvgh
factors such as, surface proteins that promotéacmr- However, there are correlations betweesirsir

colonization of host tissues: invasins that promotdSelated from particular diseases and expression of
bacterial spread in tissues (leukocidin, kinasespartlcular virulence determinants, which suggelsésrt

hyaluronidase); surface factors that inhibit phagioc romg‘gg&g“ﬁ%giﬁﬁgﬁq (Sct]fotl(r:glirlgfib a%%?)'betwee
engulfment (capsule, Protein A); biochemical préiper . g ¢ P :
that enhance their survival in phagocytes (carateno Immune responses to specmg pathoger_ws and protect

tal duction): | logical disqui Q’ i is needed. This information will be required asciaes
catalase Ipro ucl |or_1), |fmmuno o%ma |sbgU|ses(,j( Mt move toward licensure. For example, what comprises
A, coaguiase, ¢ otting a_ctor) and membrane- ?n@g'nsurrogate marker for protection? Is a calculated
toxins that lyse eukaryotic cell membranes (heniogys

¢ ' : protective antibody level a reasonable surrogatekena
leukotoxin, leukocidin; exotoxins that damage hosts,, protection and equivalency measure in other

tissues or otherwise provoke symptoms of diseasgppulations than the one in which an efficacy trials
(TSST, ET) and inherent and acquired resistance teun? Perhapsn vitro functional equivalency could be
antimicrobial agents (Lowy, 1998; Akoref al., 2009;  used to make the case of antibody levels equivglenc
Maripandi and Al-Salamah, 2010). more acceptable as a surrogate marker (Lowy, 1988).
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vivo protection studies in animals may be able to heldor five different bacterial antigens) in PBS after
interpret the significance of antibody responses. Acounting in haemocytometer.

difficulty here is the need for an animal model ebhi

closely mimics the population expected to develop a Animals and treatment: For the experimental study,
infection. In an immunological survey of bacterial mice weighing (20+28 g) were recruited from the
pathogenic antigens, display libraries with polyigs  acclimatized stock. Each group has 6 animals, libimse
fused to bacterial surface proteins (Dhasarattaal., a specially designed cage with provision for systim
2010). Hence, in the present investigation plantted supply of pellets and watead libitum. Test bacterial
screen the antibiotic susceptibility and antigens were administered to the test animal amt} f
immunomodulatory potential of chosen bacterialout LDsy by method described by Dhasaratheinal.

pathogens. (2010). From LR, 1/10" concentration was determined
and injected into test animal through intraperigbni
MATERIALSAND METHODS route with primary dose (2.5xi0cell mL™) and

secondary doses (5x16ell mL™) after successive 3
Antibiotic susceptibility test: The chosen pathogenic days. After treatment, Food consumption, general
strains  @aphylococcus aureus, Escherichia coli,  conditions and other symptoms were observed daily
Aeromonas hydrophila, Klebsiella and Pseudomonas  and body weights were recorded during experimental
aeruginosa) were tested for the sensitivity to antibiotics period. Blood samples were collected after antigen
by the disc diffusion method. The test amigm, treatment on the 1st, 2nd and 3rd weeks of tesnalsi
12-24 h culture was spread uniformly on the surfaice by cardiac puncture. The serum was separated &r ea
the sterile air dried Muller-Hinton agar plated ngsi group separately and kept on-20°C till analysis.
sterile cotton swabs. The selected antibiotic (E/#ini  Heparin was used in collecting whole blood and
(10 pg), Chlorampenicol (5 pg), Streptomycin (5,u0) leucocytes rich plasma for lymphocyte subset
Erythromycin (5 pg)) discs were placed on the eofr  enumeration.
the test culture seeded plates using sterile fatdépch
antibiotic control, culture control and media cehtr Screening of antibody titre: From the normal and
plates were maintained. The plates were incubated #eated mice, serum samples were used to screen the
37°C for 24 h and measured the susceptibility sf te antibody levels. Quantification of serum antibodies
strain was classified as being Sensitivity (S),were carried out by antibody titre plate technique
Intermediate (I) or Resistance (R). containing respective antigens.25 uL of physiolabic

saline was added in to the first well of microtipiate,
Immunological study: The five bacterial pathogens then 25 pL of antiserum added in the first well of
were collected from Microbial Type Culture Coll@sti  microtitre plate, the antiserum was serially ditltie
(MTCC) Institute of Microbial Technology (IMTECH) the well of the row till the 11th well of the midie
Chandigarh India. The samples were brought out thelate leaving the 12 th well as positive contrdief 25
laboratory immediately and checked for their vidpil L of 1% test antigen in saline were added to ladl t
and culture were streaked on Muller-Hinton agantsla wells of the microtitre plate. The plate was hahdken
for storage and sub cultured on Muller-Hinton brith  for the effective mixing of reagents and incubated
analysis. The test strains were prepared into twn hour at 37°C. After incubation period antiboilset
different types of antigens like that heat killegcterial ~ was calculated based on the button formation he tit
antigens and whole cell bacterial antigens. plate.

Preparation of heat killed antigen: Approximately — Enumeration of lymphocyte subset population: Five

2.5¢10° cells mL* test strains were heat killed at 60°C ml of blood samples were collected from test amtige

for 1 h in a water bath and centrifuged at 3000 fpm treated and control mice using heparin pretreatais.v

15 min. The pellet was washed with PBS for puritda Lymphocytes were isolated using lymph prep solution

resuspended into PBS and make into desirednd separated by Nylon wool column method described

concentration. by (Dhasarathast al., 2010). The separated subsets of
lymphocytes were observed and enumerated by e

Preparation of whole cell bacterial antigen: The test rosette assay techniques (Dhasaraghah, 2010).

strain was centrifuged at 3000 rpm for 30 min, qtell

washed with PBS and then packed cells were reQuantification of immunoglobulin: From the whole

suspended to desire concentration 2@ cells mL*  blood of normal and test animal, immunoglobulin was
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separated using protease ‘A’ column. The elutecperiod. The lethal concentration of test pathogeese
immunoglobulin was read at 280 nm. At 280 nm anfound Staphylococcus aureus was 3.k10°(cells mL™),
absorbance of 1.0 is equivalent to an immunoglobuli Escherichia coli was 6.41C0° (cells mL'l),

concentration of 0.74 mg mtwhich can calculate by Pseudomonas aeruginosa was 6.410° (cells mL™) and
this equation of: Klebsiella sp. was 6.410° (cells mL™).

Absorbance at 280 nm of sample x range of blankmtrer
of dilution factor to be used Morphological analysis of normal and pathogen
treated mice: Pathogens were adversely affect the
From the above equation the range of blank foranimal growth, water consumption and feed
immunoglobulin was consider as the constant (0.74). consumption. This shows that pathogen decreases th
body weight comparing that of normal mice, some
notable changes were also noted in activity, growth
water consumption, feed consumption. It concludes,
the pathogenic organism acts as biotic stressetdntist

exceptanimals (Table 2).

RESULTS

In the present investigation, all the test patimsge
were sensitive to all the test antibiotics,
penicillin (Table 1).

Evaluation of sub lethal concentration: One future
which is common to several of the routine labonator Screening of antibodies: An estimation of antibody
test on animal toxicity is the continuous use oflevels in the serum after an antigenic challengh wi

pathogens to test animals and the point of deatheor
end of the test period occurs first four days (llgu#6

expose the functioning of humoral immune system. In
the present study, whole cell pathogen and hebgdkil

h).The most widely adopted measure of test samplpathogen treated mice blood samples were showed

sufficient to kill 50% of test animal within speicif

antibody suppressive effect (Table 3).

Table 1: Antibiotic susceptibility pattern of tgsthogens against test antibiotics

Zone of inhibition (mm) against test pathogens

Antibiotic Disc concentration (1g) S aureus E. coli P. aeruginosa A. hydrophila Klebsiella sp.
Penicillin 10 0 0 0 0 5
Chlorampenicol 5 11 14 13 6 15
Streptomycin 5 8 12 12 9 10
Erythromycin 5 15 6 17 6 7
Table 2: Morphological changes in normal animal aniinals administered with different bacterial getis

Wt. of Movement of Water consumption Feed condionp
Test organism  Test Ag animal (g) the animal (mL Qay (g day?)
Normal - 25 Normal 30.00 35.0
S aureus Heat killed and whole cell Ag 20 Resting 22.10 24.1

21 Abnormal 22.07 27.3
E. coli Heat killed and whole cell Ag 20 Abnormal 20.00 R7.

22 Abnormal 19.00 24.0
P. aeruginosa  Heat killed and whole cell Ag 20 Abnormal 9.00 9.0

22 Abnormal 10.00 12.6
A. hydrophila Heat killed and whole cell Ag 25 Restless 19.00 632.

23 Resting 18.00 29.3
Klebsiella sp. Heat killed and whole cell Ag 28 Abnormal 12.07 @4.

27 Wound formation 14.08 22.3
Table 3: Estimation antibody titre in control amdraals exposed with different types of test antggen
Test antigen Normal S. aureus E. coli P. aeruginosa A. hydrophila Klebsiella
Heat killed antigen
1st week 8Log 5Log% 4Log 4Log, 7Lodfs 4Log,
2nd week 9Lot 4Log% 5Lod, 5Locf» 7Locf> 5Locf»
3rd week 8Lod 3Lod> 4Log% 4Log, 7Locfs 4Log,
Wholecell antigen
1st week 8 Log 7Lod 5Locfs 5Lod 6Lod» 4Lod
2nd week 8 Log 5Logf» 6Log» 6Log 7Lod 4Log
3rd week 8 Log 4Lod, 4Lod, 4Lod 6Loc» 3Lod»
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Table 4: Estimation of B lymphocytes in animals @udstered with test antigens

B-cells (%)-test antigens

Duration Normal S aureus E. coli P. aeruginosa A. hydrophila Klebsiella sp.
Heat killed bacterial antigen
1st week 33.3 23.9 23.5 20.4 28.3 27.5
2nd week 31.9 28.7 29.8 24.6 30.8 29.9
3rd week 32.8 29.9 22.6 22.7 24.5 23.9
Whole cell Bacterial antigen
1st week 32.2 23.7 23.1 20.1 28.0 27.2
2nd week 31.7 28.1 29.6 24.3 30.7 29.9
3rd week 32.3 29.8 22.4 22.3 24.4 23.8
Table 5: Isolation of Immunoglobulin (IgG) in norh@nd antigen exposed animal serum samples

Concentration of immunoglobulin (mg r).
Test antigen Normal S aureus E. coli P. aeruginosa A. hydrophila Klebsiella sp.
Heat killed Ag 0.86 0.25 0.40 0.27 0.59 0.30
Whole cell Ag 0.86 0.16 0.29 0.18 0.40 0.24
Table 6: Estimation of T lymphocytes in animals &ustered with test antigens

T-cells (%)-test antigens

Duration Normal S aureus E. coli P. aeruginosa A. hydrophila Klebsiella sp.
Heat killed bacterial antigen
1st week 62.2 36.8 35.3 34.4 40.1 36.8
2nd week 61.7 37.8 37.2 36.5 45.4 38.9
3rd week 63.8 36.3 36.1 32.4 32.1 37.6
Whole cell Bacterial antigen
1st week 62.2 33.7 34.3 32.2 38.1 36.7
2nd week 61.7 35.3 38.7 33.8 41.0 39.1
3rd week 63.8 34.4 36.3 31.2 35.3 38.3

B-lymphocyte estimation: B-Lymphocyte counts in mice administered with foreign particles. The
using rosette forming assay revealed significaninhibition of complement protein in antigenic clesilbe
decrement in pathogens exposed mice than contr@nimal serum was observed (Karamti al., 2009).
(Table 4). Dhasaratharet al. (2010) found that DNA molecule
damage was occurred in animal administered with
Purification of Immunoglobulin: An estimation of organochlorine pesticide. DNA molecule damage
antibody level in the serum after an antigen cingliein  interferes with the protein synthetic machinery,ichh
expose the functioning of hummoral immune system. | then reduces the production of antibody. A similar
the present study, pathogen treated mice showégiGin observation was made in the present study too. The
suppressive effect. Pathogen treated mice showeslippression of antibody reflects on the reductién o
moderate change in IgG production (Table 5). humoral immuno response and this state subject the
mice to easy infection.
T-Lymphocyte estimation: T-cell is a vital component Of the five pathogens administered animals,
in cell mediated immune response, gets suppressed ddecrement in B-lymphocyte was much pronounced in
to exposure of antigen (whole cell and heat killedPseudomonas aeruginosa followed byEscherichia coli,
antigen). It is found to be suppressive to T cellSaphylococcus aureus, Klebsiella sp., Aeromonas

production, so induction in cell mediated immurtigs
confirmed pathogenic potential ofPseudomonas
aeruginosa and Staphylococcus aureus, E. coil,
Aeromonas hydrophila andKlebsiella sp. (Table 6).

DISCUSSION

Cukrowskaet al. (1996) stated the damage to
spleenic Ig secreting cell reduces antibody pradaoct
18

hydrophila in the first week and compared to control,
Saphylococcus aureus pathogen had more or less
similar B-cell estimations in 3rd week. In presstidy,
clearly confirm the decrement in B-cell number iause
exposed to whole and heat killed pathogens. So the
impact of whole cell and heat killed pathogenic ecales

on the synthesis, proliferation and activation of
lymphocytes. Gebedt al. (1997) and Dhasaratha&hal.
(2010) reported the differentiation of B-countseated
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by pathogens. Mullegt al. (1997) had reported that the Dhasarathan, P., S. Saravanan and A. Perianayagasam

immuno suppressive drug inhibits cell proliferatimd 2010. Disease management by vaccination using
T-cell cytotoxicity. Escherichia coli antigens. Afr. J. Pharm.
Here, it is remarkably noted that enhancement int  Pharmacol., 4: 119-122.

and B-cell production due to immune complex of http://www.academicjournals.org/AJPP/PDF/pdf20
antigens. The enhancement of this type of immune 10/March/Dhasarathan%20et%?20al.pdf
responses confirms the potential of immune comglexeGebel, T., S. Kevekordes, K. Par, R. Edenharder-and

to be used as vaccines. Several workers Genestr Dunkelberg, 1997Ln vivo genotoxicity of selected
(1998) and Dhasarathaet al. (2010) reported that herbicides in the mouse bone-marrow
immuno enhancive drugs enrich cell proliferation. B micronucleus test. Arch. Toxicol.,, 71: 193-197.
cell proliferations modification depends on the DOI: 10.1007/s002040050375
exposure of antigens. Genestier, L., R. Paillot, S. Fournel, C. Ferrand &.
Miossec et al.,, 1998. Immunosuppressive
CONCLUSION properties of methotrexate: Apotosis and clonal

deletion of activated peripheral T cells. J. Clin.

In the present investigation, heat killed bacteria Invest., 102: 322-328. DOI: 10.1172/JCI2676
antigen and whole cell bacterial antigen were tefte  Karami, A., Z.AM. Ahmad and K. Sijam, 2009.
immunomodulation. The induction of immune cells Morphological characteristics and pathogenicity of

against the optimal concentration 8taphylococcus Synchytrium  psophocarpi  (Rac.) Baumann
aureus, Escherichia coli, Pseudomonas aeruginosa, associated with false rust on winged bean. Am. J.
Aeromonas hydrophila and Klebsiella sp. were Applied Sci., 6: 1876-1879. DOI:

confrmed by comparing with the several 10.3844/.2009.1876.1879

immunological assays in the normal mice.Lowy, F.D., 1998Saphylococcus aureus infections. N.
Immunomodulation to immune system was accessed Engl. J. Med., 339: 520-532. DOI:
directly by quantifying immunological factors that 10.1056/NEJM199808203390806

governs cell mediated and humoral immune responsédaripandi, A. and A.A. Al-Salamah, 2010. Analysis o
All these test pathogenic strains were remarkably Salmonella enteritidis outer membranbe proteins

suppressing immune system of exposed animals. and lipopolysacharide profiles with the detectidn o
immune dominant proteins. Am. J. Immunol., 6: 1-6.
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