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Influence of selected antibiotics on serological test
results at hens infected with Salmonella Enteritidis rods ~

Wpltyw wybranych antybiotykéw na wyniki badan serologicznych kurczat
zakazonych pateczkami Salmonella

SUMMARY

Salmonella rods belong to the most widespread microorganims in the environment. Their role as
a toxico-infection factor is significant and it is related to the common occurence in poultry. That is
why an important role in the transmission of the microbe is played by poulrty. To limit the losses
caused by Salmonella it is necessary first of all to identify the infection factor as quickly as possible
and introduce effective control of products of poultry origin throughout the production cycle.

The pupose of the studies was to determine the effect selected antibiotics on the results of se-
rological tests in the case birds naturally infected by Salmonella rods and in experimental condi-
tions. The studies were conducted on birds from two farms in the vicinity of Lublin.

They were infected both naturally and experimentally. The following antibiotics were used in
the experiment: amoxyciciclin with clavulanic acid (Amoksiklaw, Lek Polska), spiramicin with
kolistin (Spiracol, Grodziskie Zaktady Farmaceutyczne), linkomycin with spectiomycin (Linco-
spectin, Elanco), enrofloxacin (Enrocin, Grodziskie Zaktady Farmaceutyczne), norfloxacin (Nortil,
Bremmer Farma), tiamphenicol (Tirsan, Fatro), flophenicol (Nuflor, Schering-Plough Animal
Health). The results of serological tests obtained in the group of experimentally infected chicken
point out that the applied antibiotic therapy significantly reduced the level of antibodies, which
was reflected in the low percentage of positive results achieved in ELISA test and agglutination
method. In the case of naturally infected birds the ob.btained values showed that the antibiotic
therapy had a significantly smaller influence on the level of antibodies and this influence was
limited only to some antibiotics (norfloxacin, enrofloxacin, chloramphenicol).
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INTRODUCTION

Salmonella rods belong to the most widespread microorganisms in an environment. Their role
as nutritional toxico-infection factor is still significant and associated with common occurrence in
poultry [Hefez 1998, Wieliczko et al. 1998]. Therefore, poultry play a very important role in
microbe transmission. All activities aiming to decrease the number of poultry infections with
Salmonella rods lead to the reduction of salmonellosis foci in people. It requires such procedures
that would allow releasing the birds from Salmonella. It aims to include the reproduction flocks
within control and prophylaxis program and thus maximum reduction of salmonella rod transfer to
the following poultry generations [Desmidt ef al. 1997, Duchet-Suchaux et al. 1997, Blaszczak et
al. 1999].

Reducing the losses due to Salmonella requires most of all quick identification of infectious
factor and application of efficient control over poultry-originated products during the whole pro-
duction cycle. According to legal regulations, bacteriological tests are the only method for Salmo-
nella infection recognition.

Microbial diagnostics is a labor consuming and long-lasted method; therefore, diagnostic
techniques based on the identification of specific antibodies in serum should find wide application.
There are several serological methods for monitoring infections with Salmonella rods. Platelet
agglutination reaction with died antigen of S. Pullorum is the best known and commonly used
method. Modified at present as plate agglutination method, it serves to identify other serovars
(S. Enteritidis, S.Typhimurium). Immunoenzymatic ELISA technique facilitating qualitative and
quantitative determination of antibodies in serum found wide application in maintenance and
breeding [Barrow 1992, Barrow 1994]. The technique is characterized with great specificity and
result repeatability as well as small sample volume and possibility of automation. Thus, it is ap-
plied as a test for serological control within poultry serological monitoring [Barrow 1994], making
it possible to detect infected poultry flocks and gives an information on efficiency of programs for
infectious disease protection, including salmonellosis.

In the case of identification of Salmonella carrier state in a flock, birds are subjected to the
slaughter or veterinary treatment. Most applied antibiotics, besides bactericidal properties, exert a
suppressive influence on an organism’s immunity. The phenomenon was defined [Dohms et al.
1997] as a state of temporary or durable dysfunction of immunity caused by the immune system
injury, leading to the increase of vulnerability to diseases. In the case of hens, it affects the de-
crease of antibodies number, making serological diagnostics difficult.

The aim of the study was to evaluate the influence of selected antibiotics on serological test
results in the case of birds naturally infected with Salmonella rods and under experimental condi-
tions.

MATERIAL AND METHODS

Studies were carried out using birds originating from two farms near Lublin and naturally and
experimentally infected. Birds naturally infected. Studies included forty-two 52-week-old Isa Brown
hens hatching consumption eggs. Before the experiment, hens were subjected to diagnostic examina-
tions, on the base of which birds were divided into free from internal parasites. Infection due to Sal-
monella rods was controlled by means of serological tests and bacteriological analyses of feces.

Hens were divided into nine groups of five birds each. Seven groups were treated with antibiotics
according to the producer’s recommendations, two were the positive (K+) and negative (K-) controls.

Birds experimentally infected. The experiment included forty-five 3-week-old Ross broilers.
Before the experiment, hens were subjected to diagnostic examinations, on the base of which birds
were divided into free from internal parasites.
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Birds were divided into nine groups of five broilers each. Seven groups were infected and
treated with antibiotics according to the producer’s recommendations, two were the positive (K+)
and negative (K—) controls. Antibiotic treatment was started on the third day after infection.

Antibiotics used in the experiments included amoxycilin with clavulanic acid (Amoksiklaw,
Lek Poland), spiramycin with kolistin (Spiracol, Grodziskie Zaktady Farmaceutyczne), linkomycin
with spectinomycin (Linco-spectin, Elanco), enrofloxacin (Enrocin, Grodziskie Zaktady Farma-
ceutyczne), norfloxacin (Nortril, Bremmer Farma), tiamphenicol (Tirsan, Fatro), florphenicol
(Nuflor, Schering-Plough Animal Health). Preparation of bacterial suspension for poultry infec-
tion with Salmonella Enteritidis was earlier described in literature [Rzedzicki et al. 2001].

Serological tests. Blood for tests was taken from wing vein to Eppendorf’s tubes and placed at
37°C for 2 hours. Then, clot was separated from the tube’s walls and maintained at 4°C for 12
hours. After that, the material was centrifuged for 20 minutes at 2500 x g at 4°C.

Platelet agglutination reaction with fresh blood drop. Blood samples from particular birds
were tested using died antigen SP Antigen (Intervet).

Plate agglutination reaction. Particular serum samples were tested using died antigen achieved
from Salmonella Enteritidis (Enterognost) according to the method worked out by Chart et al.
[Tokarzewski 2001].

ELISA kit. Tests for the presence of anti-Salmonella antibodies in particular birds were per-
formed using immuno-enzymatic ELISA test (PIWet, Putawy) according to the producer’s rec-
ommendation [Tokarzewski 2001]. Results were read in a reader for micro-plates (Labsystem
Multiscan Plus, Finland) at 405 nm wavelength.

Samples were classified as positive when the mean absorbance was at least 60% of the value
for S+ serum and as doubtful when mean value was within the range 40-60% of S+.

RESULTS AND DISCUSSION

Serological examination of birds before experiments revealed that all of them had
antibodies against Salmonellas.

Serum and blood tests performed after completing antibiotic therapy marked as
,.zero” day.

In tests of serum and blood from naturally infected hens and carried out by means of
direct agglutination method on the 10™ day of the experiment, positive results were
achieved in 17% of tested hens, which was 40% of positive results obtained using ELISA
test. As compared to the results achieved before therapy using antibiotics, the percentage
of birds reacting positively decreased by over 80% both in tests with Enterognost and SP
Antigen. Percentage of birds showing positive results in particular groups ranged from
40% in group treated with amoxycilin with clavulanic acid to 20% using other antibio-
tics; in the case of chloramphenicol, no positive results were observed. The number of
hens in which OD values for serum shaped at the level of 60% in birds treated with am-
oxycilin with clavulanic acid and linkomycin with spectinomycin to 20% in the case of
chloramphenicol. Forty percent of positive results were recorded in the groups of birds
treated with enrofloxacin, norfloxacin, spiramycin with kolistin and tiamphenicol. As
compared to results achieved before the medical therapy, in general, the percentage of
hens, whose OD values were at the level of positive results, decreased by 85%.

On the 17" day of experiment, a significant increase of number of birds reacting
positively both to SP Antigen and Enterognost, was recorded. Positive results were 46%
of the tested birds, which was 89% of positive results achieved in ELISA test. In particu-
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lar groups, the obtained positive results ranged from 80% after linkomycin with specto-
mycin treatment, through 60% in the case of amoxycilin with clavulanic acid, spiramycin
with kolistin and tiamphenicol, to 20% after treatment with enrofloxacin, norfloxacin and
chloramphenicol. In Elisa test, a increase of the number of birds reacting positively was
recorded in the groups treated with linkomycin with spectomycin (80%), spiramycin with
kolistin (60%), tiamphenicol (60%) and chloramphenicol (20%). The decrease of per-
centage (by 20%) of birds reacting positively was recorded in the group treated with
enrofloxacin. The values remained at similar levels in other groups. In the following
experiment period (on the 24™ day), the percentage of positive results in agglutination
method test decreased to 40%, which was 50% of positive values achieved by means of
ELISA test, and it decreased up to 40-20% in the groups treated with linkomycin with
spectomycin, spiramycin with kolistin and tiamphenicol. It was the same in the group given
with amoxycilin with clavulanic acid and norfloxacin. A slight decrease of OD value per-
centage at the positive result level was observed in the group of birds treated with linkomy-
cin with spectinomycin (40%), spiramycin with kolistin (20%), chloramphenicol (20%), and
tiamphenicol (20%). After enrofloxacin treatment, the increase of the values by 20% was
recorded, and in the case of norfloxacin these values were unchanged.

Tests performed by means of plate (Enterognost) and platelet agglutination (SP An-
tigen) methods revealed that achieved positive results of serum and blood are the same in
100% and they are 33.3% of positive results obtained in ELISA test.

Table 1. Results of serological tests after antibiotic therapy at the group of chickens experimentally
infected with Salmonella rods
Tabela 1. Wyniki badan serologicznych uzyskane po antybiotykoterapii w grupie kurczat
zakazonych eksperymentalnie pateczkami Salmonella
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d/b (%) | d/b (%) |d/b (%) |d/b (%) |d/b (%) | d/b (%) [d/b (%) | d/b (%) d/b (%)

SP Antigen | 1/15 (6) |0/15 (0) |0/15 (0)[0/15 (0)|0/15 (0)| 0/15 (0) |0/15 (0)| 15/15 (100) |  0/15 (0)

Enterognost | 1/15 (6) |0/15 (0)|0/15 (0)|0/15 (0) [0/15 (0) [ 0/15 (0) {0/15 (0)| 15/15 (100) |  0/15 (0)

ELISA 2/15 (13)|1/15 (6)|0/15 (0)|0/15 (0) [0/15 (0) | 0/15 (0) {0/15 (0)| 15/15 (100) |  0/15 (0)

In the group of experimentally infected chickens, in direct agglutination method
studies, beginning from the 10" day, no positive results were recorded. On the 24" day
after treatment, positive results were obtained only in the case of birds treated with am-
oxycilin with clavulanic acid. Comparing the results of the test performed by means of
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agglutination method using two antigens (Enterognost and SP Antigen), it was proved
that the achieved positive results for blood and serum were the same in 100% and they
are 33.3% of positive results obtained in ELISA test.

OD values achieved in ELISA test on the 10" and 17" days after treatment, were at
the level of negative values. At the same time, OD values for positive control group in-
cluding infected and not treated birds on the 10" day of the experiment, were also nega-
tive, but on the 17" day they increased as compared to the previous test giving positive
values. In subsequent test on the 24" day of the experiment, an increase of OD values in
experimental groups as compared to the previous test was observed. OD values in par-
ticular the groups were at different levels depending on the applied medicine. Positive
results were achieved in the groups of birds treated with amoxycilin with clavulanic acid
(40%), and linkomycin with spectomycin (20%).

The highest percentage of positive results in both experimental groups was achieved
after treatment with amoxycilin with clavulanic acid as well as linkomycin with specto-
mycin (Fig. 1, Tab. 1). After treatment with spiramycin with kolistin, OD values were
negative in the group of chickens experimentally infected; in the group of naturally in-
fected birds, a slight decrease of positive result percentage after treatment and then grad-
ual increase in following research periods was observed (Fig. 1).

In the available literature data, no information on the influence of either combined or
particular antibiotics on immune processes at animals were found. Taking into account
the action mechanisms most of all consisting in protein biosynthesis disturbance, it can
be supposed that the achieved data are the results of their immunomudulatory effects. It
can also result from antibiotics’ medical action itself consisting in the inhibition of bacte-
rial reproduction in an organism, thus leading to the weakening of antigen stimulus inter-
action strength. Then, a destructive influence of antibiotics on bacteria, including their
reproduction, is added to the negative interaction with active immune cells, which leads
to the disturbance of antigen information transfer mechanisms and inhibition of lym-
phoblast transformation into plasmatic cells able to synthesize antigens directed towards
Salmonellas [Rzedzicki et al. 1992].

Studies performed by Desmidt et al. [1982] using group of chickens experimentally
infected with Salmonella rods and then treated with enrofloxacin revealed the decrease of
antibody titre in the studied group. Goren [1992] achieved similar results. Wray [1985],
in analogous experiments, did not observe any changes of antibody level. In the authors’
own studies, treatment of experimentally infected birds with antibiotics from quinolon
group (enrofloxacin and norfloxacin) exerted an obviously inhibiting influence on anti-
body level, which manifested low OD values within negative range achieved in all re-
search periods. A clear decrease of OD values in a large percentage of birds up to nega-
tive and doubtful values, as well as a slight increase of positive results in the group of
naturally infected poultry was observed in two subsequent tests (Fig. 1).

The influence of quinolons on birds’ immune mechanisms is a subject of few studies
and at present is not fully known. Different opinions of scientists probably result from the
fact that quinolons at medical doses do not significantly change the functions of phago-
cyting cells, interferon-y production and lymphocyte proliferation [Dgbowy 1997, Shalit
1991]. However, in the case of fluoroquinolones, obvious an immunosuppressive action
is observed. It is the medicine group very often applied at birds’ salmonellosis therapy.
These preparations are characterized with low toxicity and high safety of dosage. Anti-
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bacterial action consists in inhibition of activity of A gyrase sub-unit of DNA in the en-
zyme that catalyzes ATP-dependent formation of double DNA spiral through blocking
the nucleotide building-in, which leads to DNA over-spiral formation (twisting) [Griggs
et al. 1994, Dgbowy 1997]. Instead of gyrase, cells of higher organisms have a similarly
functioning enzyme — DNA tropoisomerase type II [Hardman 1996, Degbowy 1997].
Fluoroquinolones may have an inhibiting effect to its activity [Shalit 1991].

Chloramphenicol from phenicol group is the antibiotic with a strong immunosup-
pressive effect. Its antibacterial action is associated with the inhibiting influence of
mRNA through binding to 50S sub-unit at 70S bacterial ribosome, and in consequence
inhibition of peptidylotransferase activity occurs. Immunosuppressive effects of the anti-
biotic is most often mediate as a result of bone marrow cell proliferation inhibition,
mainly of erythropoetic line [Kania 1998]. Moreover, it was found that chloramphenicol
influenced the decrease of antibody level in serum and diminished the phagocyte activity
of granulocytes [Ibrahim 1987, Artsimovich 1988]. Studies using birds [Freeman 1999]
revealed a significant decrease of antibody level after giving chloramphenicol to chics
immunized with sheep’s erythrocytes [Laval ef al. 1988].

An obviously inhibiting influence of phenicols on antibody level in both experimen-
tal groups was observed in the studies. OD values in the group of chickens experimen-
tally infected remained at the same level during the whole study; in naturally infected
hens, OD values decreased after treatment to the negative and doubtful result level at a
large percentage of birds (Fig. 1). Furthermore, significant differences between other
percentage of positive results were observed in the groups of birds treated with chloram-
phenicol and tiamphenicol. In the case of tiamphenicol, the number of positive results in
particular study periods was higher than in birds treated with chloramphenicol (Fig. 1). It
would point out that tiamphenicol exerts a weaker suppressive effect on functioning of
particular elements of immune system than chloramphenicol.

CONCLUSIONS

In the group of experimentally infected chickens the achieved serological test results
point out that the applied antibiotic therapy had a significantly inhibiting influence on
antibody level, which was expressed with a low percentage of positive results obtained in
ELISA test and agglutination method. In the case of naturally infected poultry, the
achieved results pointed out that the applied antibiotic therapy had a significantly smaller
influence on antibody level and the effect was reduced only to some antibiotics (norflox-
acin, enrofloxacin, chloramphenicol).
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STRESZCZENIE

Pateczki Salmonella sa jednym z najbardziej rozpowszechnionych drobnoustrojéow w §ro-
dowisku. Ich rola jako czynnika toksykoinfekcji pokarmowych jest stale istotna i laczy sig¢ z
powszechnym wystgpowaniem u drobiu. Dlatego bardzo wazna rolg¢ w transmisji zarazka odgrywa
dréb. Ograniczenie strat wywotywanych przez salmonelle wymaga przede wszystkim szybkiej
identyfikacji czynnika zakaznego oraz wprowadzenia efektywnej kontroli produktéw pochodzenia
drobiowego w czasie catego cyklu produkcyjnego.

Celem prowadzonych badafn bylo okreslenie wptywu wybranych antybiotykéw na wyniki
badan serologicznych w przypadku ptakéw naturalnie zakazonych paleczkami Salmonella oraz w
warunkach eksperymentalnych.

Badania przeprowadzono na ptakach pochodzacych z dwéch ferm z okolic Lublina, zakazo-
nych naturalnie oraz zakazonych eksperymentalnie.

W doswiadczeniu wykorzystano nastgpujace antybiotyki: amoksycylina z kwasem klawu-
lanowym (Amoksiklaw, Lek Polska), spiramycyna z kolistyna (Spiracol, Grodziskie Zaktady
Farmaceutyczne), linkomycyna ze spektynomycyna (Linco-spectin, Elanco), enrofloksacyna (En-
rocin, Grodziskie Zaktady Farmaceutyczne), norfloksacyna (Nortril, Bremmer Farma), tiamfenikol
(Tirsan, Fatro), florfenikol (Nuflor, Schering-Plough Animal Health).

W grupie kurczat zakazonych eksperymentalnie uzyskane wyniki badan serologicznych wska-
zuja, iz zastosowana terapia antybiotykowa miata istotnie hamujacy wptyw na poziom przeciwciat,
co wyrazato si¢ niskim odsetkiem wynikéw dodatnich uzyskanych w badaniach testem ELISA
oraz metoda aglutynacji. W przypadku ptakéw zakazonych w warunkach naturalnych uzyskane
warto$ci wskazywaly, iZ zastosowana antybiotykoterapia miala istotnie mniejszy wptyw na poziom
przeciwcial, a wptyw ten ograniczat si¢ tylko do niektérych antybiotykéw (norfloksacyna, enro-
floksacyna, chloramfenikol).

Stowa kluczowe: antybiotyooporno$¢, antybiotykoterapia, Salmonella, salmonelloza drobiu



