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Abstract
BACKGROUND: Ornithobacterium rhinotracheale (ORT) is a remarkable pathogen in the world poultry industry. The
vaccine against this agent is used in poultry farms to prevent infection and reduce the incidence of disease.
OBJECTIVES: In the present study, the efficacy of the first Iranian inactivated ORT vaccine produced by the Razi Vaccine and Serum Research Institute was evaluated using the experimental challenge system.
METHODS: Ninety day-old specific-pathogen-free White leghorn chickens were divided randomly into five groups of 18
chickens. The birds were housed in separate specific cages in isolation rooms. At the age of 14 days, the birds of two groups
were vaccinated. Afterwards, at the age of 42 days, two groups of unvaccinated chickens and all of the vaccinated subjects
were challenged with the LaSota strain of Newcastle Disease Virus (NDV) and ORT. One group of unvaccinated birds was
maintained as the negative control. Blood samples were taken from chickens on days 14 (before vaccination) and 42 (before
challenge) of the experiment. In addition, blood samples were collected on days 2, 4, 6, 8, 10, and 12 after the challenge (AC).
On days 2, 4, 6, 8, 10, and 12 after challenging with ORT, the isolation and molecular detection of the bacteria were performed
on samples from the trachea, lungs, air sacs, liver, and spleen.
RESULTS: Following vaccination with the Razi ORT vaccine, the titers of antibody in vaccinated chickens were shown
to be significantly higher than those of unvaccinated birds. In vaccinated groups, the ORT was not recovered in cultures
from lungs, trachea, and air sacs. In the unvaccinated birds challenged with ORT, bacteria were isolated from lungs, trachea, and air sacs. Using the polymerase chain reaction method, ORT was only detected from samples of lungs, trachea,
and air sacs 2 days after challenge (DAC) in vaccinated groups. Meanwhile, ORT was detected in lungs, trachea, and air
sacs until 4 days after challenge in unvaccinated birds.
CONCLUSIONS: We concluded that the Razi ORT vaccine was effective in protecting layer chickens against infection
with serotype A of the ORT.
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Introduction

Respiratory tract infections are considered as
one of the serious problems in intensive poultry
production. Diseases cause economic damage
to breeding units due to increased mortality, reduced growth, and elevated slaughterhouse
condemnation rates (Chin et al., 2013). Various
bacterial pathogens have been identified as the
etiological agents of respiratory diseases. Ornithobacterium rhinotracheale (ORT) is a
recently identified bacterial pathogen associated with respiratory infection in poultry
(Thieme et al., 2016) which has been isolated
throughout the world (Chin et al., 2013). Currently, ORT infection appears to have become
endemic, especially in areas with intensive
poultry production and multiple age farms. In
Iran, the outbreak of respiratory diseases associated with ORT has also been reported
(Mayahi et al., 2016).The sensitivity of ORT to
antibiotics is strain-dependent and geographyrelated (Watteyn et al., 2016). ORT can acquire
reduced susceptibility or resistance against antibiotics (Umali et al., 2017). Treatment and
control of ORT infections with antibiotics are
very difficult due to the varying susceptibility
and resistance of this bacterium (Chin et al.,
2013). Therefore, the best strategy to prevent
Ornitho bacteriosis is believed to be vaccination (Schuijffel et al., 2006). A wide range of
vaccines has been developed to control experimental and natural infections associated with
ORT (Churria et al., 2012). Sprenger et al.
(2000) showed that an inactivated ORT vaccine
in poultry and turkeys induced protective immunity in birds. Recently, the Razi Vaccine and
Serum Research Institute of Iran has produced
an inactivated ORT vaccine. The researchers
have demonstrated that the experimental infection of chickens with ORT causes minor
lesions, while the concurrent presence of other
respiratory pathogens with ORT increases the
severity of lesions associated with ORT
(Ellakany et al., 2018).Consequently, to more
accurately evaluate the ORT vaccine produced
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by the Razi Vaccine and Serum Research Institute, a simultaneous challenge was performed
with ORT and the LaSota strain of Newcastle
Disease Virus (NDV).

Materials and Methods
Chickens

In this study, a total of 90 one-day-old specific-pathogen-free (SPF) White Leghorn
chickens (Venky,s Ltd, India) were randomly
divided into five equal groups. The chickens
were kept in separate cages. The chickens were
housed in the Bird Disease Research Building
of the Razi Vaccine and Serum Research Institute. Throughout the experiment, the chickens
had unrestricted access to sterile water and disinfected feed. No vaccines or medications were
given to the chickens until the end of the test.
Bacteria

The ORT used in the present study with the
isolation number of R87-7/1387 (JF 810491)
had previously been isolated and identified
from poultry farms in different provinces of
Iran. The bacteria were kept in the Avian Diseases Department of the Razi Vaccine and
Serum Research Institute at -70°C. The bacteria
were thawed and cultured on Columbia Agar
(Oxoid Ltd, Basingstoke, UK) with 5% sheep
blood and was incubated for 48 h at 37°C in an
atmosphere with 5% CO2. Next, the bacterial
colonies were transferred into the brain heart
infusion (Oxoid Ltd, Basingstoke, UK) and
were incubated for 24 h at 37°C. The bacteria
were washed twice with phosphate-buffered saline. A suspension containing 1×1010 colony
forming units (CFU) per 0.5 mL was prepared.
Experiment Design

At the age of 14 days, the chickens in groups
V1 and V2 were vaccinated by 0.3 mL of Razi
ORT vaccine containing 1×107 whole-cell bacteria in a mineral oil adjuvant subcutaneously
into the neck. Simultaneously, the birds in
groups C1, C2, and C3 were injected with 0.3
mL of sterile physiological serum subcutaneously. At the age of 42 days, according to Table
1, the birds of group V1 were challenged with
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1×106 EID50/dose of the LaSota strain of NDV
by the ocular route and 1×1010 CFU per 0.5 mL
of the ORT through the intratracheal route. The
chickens of group V2 were inoculated only with
ORT. The chickens of group C1 were challenged with both intraocular NDV and

intratracheal ORT, while the birds in group C2
were inoculated only with ORT. Group C3 was
maintained as an unchallenged control group.
Each bird in group C3 was given one drop of
intraocular sterile distilled water and 0.5 mL of
intratracheal sterile physiological saline.

Table 1. Plan of vaccination and challenge of the experimental groups.

Groups

ORT vaccination

Challenge with ORT

Challenge with NDV

V1

+

+

+

V2

+

+

-

C1

-

+

+

C2

-

+

-

C3

-

-

-

Sampling

DNA Extraction

Bacteriological Analysis

PCR

In order to determine the antibody titer in the
blood serum of chickens against ORT, at the
ages of 14 days (before vaccination) and 42
days (before challenge with ORT), in addition
to days 2, 4, 6, 8, 10, and 12 after the challenge
with ORT (AC), blood samples were taken
from chickens of all experimental groups. On
days 2, 4, 6, 8, 10, and 12 AC, three chickens of
each group were randomly killed by cervical
dislocation. The samples from the trachea,
lungs, air sacs, liver, and spleen of those birds
were collected immediately and were examined
by bacteriological and molecular methods.
For microbiological analysis, samples were
taken from the lungs, trachea, air sacs, liver,
and spleen of chickens under sterile conditions.
The steps of culture and biochemical identification of bacteria were completed according to
the method of Ghasemipour et al. (2019) described previously.
Antibody Detection

The titers of antibodies against ORT were
measured by enzyme-linked immunosorbent
assay (ELISA).For this purpose, the BioChek
ORT Antibody test kit (Netherland) was used.
The test was carried out according to the manufacturer's instructions.
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Bacterial genetic material was extracted using the phenol-chloroform method previously
described by Ghasemipour et al. (2019).
Primers
Primers used in this study were designed by
Van Empel and Hafez (1999). The sequences of
primer pairs were OR 16S-F1 (5´-GAG AAT
TAA TTT ACG GAT TAA G-3´) and OR 16SR1 (5´-TTC GCT TGG TCT CCG AAG AT-3´).
The 16s rRNA gene is a suitable tool for molecular studies (Montes et al., 2018). These
primers amplify a 784 bp fragment on the 16s
rRNA gene of ORT.
Molecular tracing of the samples was performed using the PCR method. The details of
the technique were previously described by
Ghasemipour et al. (2019).
Statistical Analysis

The data were statistically analyzed by the
SPSS software version 22 (SPSS Inc., Chicago,
Ill., USA). In order to compare the means between and within the groups, a t-test was
applied.

Results
Mortality

We did not observe mortality in any of the experimental groups during the experiment.
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Serology

The mean of ELISA ORT titer in different
sections of the study is presented in Table 2.
Antibodies were not present in the blood of
chickens in any of the experimental groups before vaccination. After vaccination, the titer of
antibody in vaccinated groups was significantly
higher than in unvaccinated groups. After challenging the chickens with ORT, the mean of
antibodies in the blood of chickens in vaccinated groups augmented. However, the
difference between the mean antibody titers before and after challenge with bacteria in
vaccinated groups was not significant (Table 2).
Bacterial Identification

The results of bacteriological isolation are
presented in Table 3. Bacteria were not isolated
from the liver and spleen of any of the chickens
in distinct experimental groups in post-challenge sampling. In vaccinated groups, the ORT
was not recovered from the lungs, trachea or air
sacs of the birds. However, in the unvaccinated

groups challenged with ORT (C1 and C2), O.
rhinotracheale was isolated from lungs, trachea, and air sacs. In group C1, ORT was
isolated from the trachea and air sacs on the
second and fourth days after the challenge,
while it was isolated from lungs exclusively on
the fourth day. In group C2, the ORT was found
in the lungs, trachea, and air sacs on the second
day after challenge (AC).
Molecular Detection

To investigate the presence of bacteria after
the challenge of chickens in different experimental groups, a PCR test was performed on
samples taken from the trachea, lungs, air sacs,
liver, and spleen of chickens. Finally, ORT was
only detected by PCR in the samples collected
from the lungs, trachea, and air sacs of birds on
2 DAC in V1, V2, and C2 groups. In the C1
group, on days 2 and 4 after challenge with bacteria, ORT was detected in lungs, trachea, and
air sacs samples (Table 3).

Table 2. Mean ORT Elisa titer in different phases of the experiment, comparison of mean ORT Elisa titer between groups after
challenge, and comparisons of mean ORT Elisa titter before and after challenge within vaccinated groups.

BC

AC

t value

sig

V1

0.00±0.00

12417±1972

14185±1568

V1 versus
V2

-0.204 ns

0.839

V2

0.00±0.00

13350±1944

14637±1557

V1 versus
C1

2.883 **

0.009

C1

0.00±0.00

0.00±0.00

9753±370.4

V1 versus
C2

2.750*

0.013

C2

0.00±0.00

0.00±0.00

9482±449.9

V2 versus
C1

3.181**

0.005

C3

0.00±0.00

0.00±0.00

0.00±0.00

V2 versus
C2

3.051**

0.006

Groups

BV

Groups

Groups

Mean titer in different phases of the
experiment

Comparison titer
between groups after challenge

Comparisons titer before and after challenge
within vaccinated
groups
t value

sig

V1

-0.702 ns

0.492

V2

-0.517 ns

0.611

BV: before vaccination; BC: before challenge; AC: after challenge.
Ns: not significant, *: significant difference (P≤0.05), **: significant difference (P≤0.01).
V1 (VAC +, ORT +, ND +), V2 (VAC +, ORT +, ND -). C1 (VAC -, ORT +, ND +), C2 (VAC -, ORT +, ND -), C3 (VAC -, ORT -, ND -)

406

Iran J Vet Med., Vol 14, No 4 (Fall 2020)

Navid Ghasemipouret al.

Ir anian J our nal of Veterinary Medicine

Table 3. Results of culture and PCR of the different organs after challenge.

AC: after challenge
V1 (VAC +, ORT +, ND + ), V2 (VAC+, ORT+, ND - ), C1 (VAC -, ORT +, ND + ), C2 (VAC -, ORT +, ND - ), C3 (VAC -, ORT , ND )

Discussion

Nowadays, ORT is considered a promising
pathogen of poultry and a serious threat to control practices in the poultry industry (Churria et
al., 2012). In profitable poultry production,
vaccination plays an important role in herd
health. Commercial and experimental bacterins
have been the most commonly used vaccines
against ORT since 1998.This study demonstrated the efficacy of the first Iranian native
inactivated ORT vaccine in layer chickens under a challenging system.
In the present challenge trial, contrary to the
high rate of mortality reported by Pan et al.
(2012), even in the unvaccinated groups that
were challenged with ORT and ND, no mortality was observed in chickens. The mortality rate
due to ORT is strongly related to the predisposing factors, the virulence of bacteria, and
susceptibility of birds. Experimental infections
in chickens have shown that the severity of the
disease induced by ORT varies between strains
(Chin et al., 2013). A difference in pathogenicity between the strains of ORT has also been
reported by Van Veen et al.(2000). Moreover,
White Leghorn chickens used in this study
were found to be less susceptible to ORT infection than broilers and turkeys (Van Veen et al.,
2000). Variety in mortality rate may be attributed to the high virulence of bacteria,
Iran J Vet Med., Vol 14, No 4 (Fall 2020)

vaccination, inadequate breeding management
conditions, including high bird density per unit
area, poor ventilation, and the presence of other
pathogens in farms exacerbating any disease
that has been brought about. Nevertheless, it
seems that the presence of infectious and noninfectious agents can act as an intensifier of
ORT pathogenicity. Low bacterial pathogenicity, controlled breeding conditions, and low
susceptibility of Leghorn chickens might be
due to the lack of mortality in the present investigation.
No antibody titer was detected against ORT in
the current study before vaccination in none of
the experimental groups, before the challenge in
unvaccinated birds, and the birds of the negative
control group, which might be due to the use of
SPF chickens and the breeding of birds in separate cages and separate rooms. After vaccination
and after challenge, the titer of antibody against
ORT in challenged vaccinated groups (V1 and
V2) was significantly higher than challenged unvaccinated groups (C1 and C2).
The main reason for vaccinating poultry is to
induce high levels of antibody to protect birds
in the face of disease challenges. The results of
the present study indicated the effective role of
the vaccine in inducing antibody titers against
ORT, which was consistent with the results of
Schuijffel et al. (2006) and Erganis et al.
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(2010). Several researchers have developed and
used bacterins for the control of ORT infection
outbreaks in commercial poultry under experimental and recorded conditions (Schuijffel et
al., 2006; Erganis et al., 2010). However, an important issue in using bacterial vaccines is that
different bacterial serotypes may not have much
antigenic similarity with each other leading to
inadequate immunity after usage in birds. Serotype A of ORT is the most prevalent serotype in
chickens (Chin et al., 2013). Consequently, this
serotype was chosen for the inactivated Razi
ORT vaccine. This bacterial serotype was isolated from poultry farms with respiratory
diseases in different provinces of Iran.
On days 2, 4, 6, 8, 10, and 12 AC, bacteriological and molecular detection were
performed on the samples of lungs, air sacs, trachea, liver, and spleen. In none of the
experiment groups, ORT was detected by culture and PCR from the liver and spleen, which
may be related to the low pathogenicity of the
bacterium. This was in agreement with the
study by Hegazy et al. (2016) and Umali et al.
(2017) who did not isolate ORT from the heart
and liver. Researchers have shown that in natural and experimental infections, ORT has been
isolated from the trachea and lungs of infected
birds (De la Rosa et al., 2018; Gavrilovic et al.,
2016; Hauck et al., 2015). In the present investigation, ORT was isolated from respiratory
organs in unvaccinated groups on 2 and 4 DAC,
while in vaccinated birds ORT was not isolated
even on 2 DAC. Lack of bacterial isolation after challenge in vaccinated groups could be
attributed to the influential role of the Razi ORT
vaccine in preventing infection. In unvaccinated chickens challenged with ORT and
NDV, the bacteria were detected by culture and
PCR on 2 and 4 DAC. However, in birds challenged exclusively with ORT, the bacteria were
isolated on 2 DAC. The NDV appears to have
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caused a longer bacterial infection in the respiratory organs. Van Empel et al. (1999)
demonstrated that ORT is isolated from the trachea and air sacs of poultry only until the
second day after exposure to the bacterium. On
the other hand, in birds that were first exposed
to the virus and then to the bacterium, the bacterium was isolated from the lungs and air sacs
of infected birds for up to ten days after a lung
infection. Furthermore, the lack of bacterial
isolation in the unvaccinated birds challenged
with ORT and ND and unvaccinated birds challenged only with ORT on 6, 8, 10, and 12 DAC
can be due to the low pathogenicity of the bacterium and the removal of the bacteria by the
immune system of the birds. The bacteria were
detected in the PCR of the samples of lungs,
trachea, and air sacs on 2 DAC. The ORT can
normally be isolated by culture only at an early
stage of the infection and attempts to recover
the organism at a later stage often fail (Chin et
al., 2013). The reason for the positive results of
PCR on 2 DAC in vaccinated groups despite
the negative result of culture could be the high
sensitivity of specific primers in the identification of bacterial genetic material. According to
the serologic, microbiological, and molecular
results presented in this study, the Razi ORT
vaccine can effectively protect chickens against
infection with serotype A of the bacterium.
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ارزﯾﺎﺑﯽ ﮐﺎرآﯾﯽ واﮐﺴﻦ اورﻧ ﯿ ﺘﻮﺑﺎﮐﺘﺮ ﯾ ﻮم ر ﯾ ﻨﻮﺗﺮاﮐﺌﺎل رازي در ﺳﯿﺴﺘﻢ ﭼﺎﻟﺶ
ﺗﺠﺮﺑﯽ ﺑﺎ اﺳﺘﻔﺎده از ﺳﻮﯾﻪ ﻻﺳﻮﺗﺎ
ﻧﻮﯾﺪ ﻗﺎﺳﻤﯽ ﭘﻮر ،1ﮐﺮاﻣﺖ اﺳﺎﺳﯽ، ،1ﺣﺴﯿﻦ ﮔﻮدرزي ،2ﻣﻨﺼﻮر ﺑﻨﺎﻧﯽ

*2

1ﻣﺮﮐﺰ ﺗﺤﻘﯿﻘﺎت ﺑﯿﻤﺎريﻫﺎي ﭘﺮﻧﺪﮔﺎن ،ﺑﺨﺶ ﻋﻠﻮم درﻣﺎﻧﮕﺎﻫﯽ،داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ ،داﻧﺸﮕﺎه ﺷﯿﺮاز ،ﺷﯿﺮاز ،اﯾﺮان
 2ﺑﺨﺶ ﺗﺤﻘﯿﻖ و ﺗﺸﺨﯿﺺ ﺑﯿﻤﺎريﻫﺎي ﭘﺮﻧﺪﮔﺎن ،ﻣﻮﺳﺴﻪ واﮐﺴﻦ و ﺳﺮمﺳﺎزي رازي ،ﮐﺮج ،اﯾﺮان.
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ﭼ ﮑ ﯿﺪ ه
زﻣﯿﻨﻪ ﻣﻄﺎﻟﻌﻪ :اورﻧﯿﺘﻮﺑﺎﮐﺘﺮﯾﻮم رﯾﻨﻮﺗﺮاﮐﺌﺎل ﯾﮏ ﻋﺎﻣﻞ ﺑﯿﻤﺎريزاي ﻣﻬﻢ ﺗﻨﻔﺴﯽ در ﺻﻨﻌﺖ ﭘﺮورش ﻃﯿﻮر اﺳﺖ .واﮐﺴﯿﻨﺎﺳﯿﻮن ﯾﮏ ﺿﺮورت اﺟﺘﻨﺎبﻧﺎﭘﺬﯾﺮ
ﺑﺮاي ﺟﻠﻮﮔﯿﺮي از ﻋﻔﻮﻧﺖ و ﺗﮑﺜﯿﺮ ﻋﻮاﻣﻞ ﺑﯿﻤﺎريزا و ﮐﺎﻫﺶ ﻣﯿﺰان ﺑﺮوز و ﻣﺮگوﻣﯿﺮ در ﭘﺮورش ﻃﯿﻮر ﻣﺤﺴﻮب ﻣﯽﺷﻮد.
ﻫﺪف :در ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﮐﺎرآﯾﯽ ﻧﺨﺴﺘﯿﻦ واﮐﺴﻦ اﯾﺮاﻧﯽ ﻏﯿﺮ ﻓﻌﺎل اورﻧﯿﺘﻮﺑﺎﮐﺘﺮﯾﻮم ﺗﺮاﮐﺌﺎل در ﯾﮏ ﻓﺮاﯾﻨﺪ ﭼﺎﻟﺶ ﺗﺠﺮﺑﯽ ﻣﻮرد ارزﯾﺎﺑﯽ ﻗﺮارﮔﺮﻓﺖ.
روش ﮐﺎر :ﺗﻌﺪاد  90ﻗﻄﻌﻪ ﺟﻮﺟﻪ ﯾﮏ روزه ﻋﺎري از ﻋﻮاﻣﻞ ﺑﯿﻤﺎري زاي ﺧﺎص از ﻧﮋاد ﻟﮕﻬﻮرن ﺳﻔﯿﺪ ﺑﻪ ﻃﻮر ﺗﺼﺎدﻓﯽ ﺑﻪ  5ﮔﺮوه  18ﻗﻄﻌﻪاي ﺗﻘﺴﯿﻢ ﺷﺪﻧﺪ.
ﭘﺮﻧﺪﮔﺎن ﻫﺮ ﮔﺮوه در ﻗﻔﺲﻫﺎي ﻣﺨﺼﻮص ﺑﻪ ﺻﻮرت ﻣﺠﺰا و در اﻃﺎقﻫﺎي اﯾﺰوﻟﻪ ﻧﮕﻬﺪاري ﺷﺪﻧﺪ .ﺟﻮﺟﻪ ﻫﺎي دو ﮔﺮوه در  14روزهﮔﯽ واﮐﺴﯿﻨﻪ ﺷﺪﻧﺪ .در 42

روزهﮔﯽ ،ﭼﺎﻟﺶ ﺟﻮﺟﻪﻫﺎي ﮔﺮوهﻫﺎي واﮐﺴﯿﻨﻪﺷﺪه و ﺟﻮﺟﻪﻫﺎي دو ﮔﺮوه ﻏﯿﺮ واﮐﺴﯿﻨﻪ ﺑﺎ اورﻧﯿﺘﻮﺑﺎﮐﺘﺮﯾﻮم رﯾﻨﻮﺗﺮاﮐﯿﺎل و وﯾﺮوس ﻻﺳﻮﺗﺎي ﺑﯿﻤﺎري ﻧﯿﻮﮐﺎﺳﻞ اﻧﺠﺎم
ﺷﺪ .ﭘﺮﻧﺪﮔﺎن ﯾﮏ ﮔﺮوه ﻏﯿﺮ واﮐﺴﯿﻨﻪ ﺑﺪون ﻫﯿﭻ ﭼﺎﻟﺸﯽ ﺑﻪﻋﻨﻮان ﮔﺮوه ﮐﻨﺘﺮل ﻣﻨﻔﯽ در ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﺷﺪ .ﻧﻤﻮﻧﮥ ﺧﻮن در ﺳﻦ  14روزه ﮔﯽ )ﻗﺒﻞ از واﮐﺴﯿﻨﺎﺳﯿﻮن(،
 42روزهﮔﯽ )ﻗﺒﻞ از ﭼﺎﻟﺶ( ،و روزﻫﺎي  10 ،8 ،6 ،4 ،و 12ﺑﻌﺪ از ﭼﺎﻟﺶ ﺑﺮاي آزﻣﺎﯾﺶﻫﺎي ﺳﺮم ﺷﻨﺎﺳﯽ ﮔﺮﻓﺘﻪ ﺷﺪ .ﻧﻤﻮﻧﻪﻫﺎي ﻧﺎي ،رﯾﻪ ،ﮐﯿﺴﻪﻫﺎي ﻫﻮاﯾﯽ ،ﮐﺒﺪ
و ﻃﺤﺎل ﻧﯿﺰ در روزﻫﺎي  10 ،8 ،6 ،4 ،2و 12ﺑﻌﺪ از ﭼﺎﻟﺶ ،ﺗﻬﯿﻪ و ﺑﺎ روشﻫﺎي ﺑﺎﮐﺘﺮي ﺷﻨﺎﺳﯽ و ﻣﻮﻟﮑﻮﻟﯽ ارزﯾﺎﺑﯽ ﺷﺪﻧﺪ.
ﻧﺘﺎﯾﺞ :ﭘﺲ از واﮐﺴﯿﻨﺎﺳﯿﻮن ﺑﺎ واﮐﺴﻦ اورﻧﯿﺘﻮﺑﺎﮐﺘﺮﯾﻮم رﯾﻨﻮﺗﺮاﮐﺌﺎل رازي ،ﺗﯿﺘﺮ آﻧﺘﯽﺑﺎدي در ﺟﻮﺟﻪﻫﺎي واﮐﺴﯿﻨﻪﺷﺪه ﺑﻪﻃﻮر ﻣﻌﻨﯽداري ﺑﺎﻻﺗﺮ از ﺟﻮﺟﻪﻫﺎي
ﻏﯿﺮ واﮐﺴﯿﻨﻪ ﺷﺪ .درﮔﺮوهﻫﺎي واﮐﺴﯿﻨﻪ ،ﺑﺎﮐﺘﺮي ﺑﻪوﺳﯿﻠﻪ ﮐﺸﺖ از اﻧﺪامﻫﺎي ﺗﻨﻔﺴﯽ )رﯾﻪ ،ﮐﯿﺴﻪﻫﺎي ﻫﻮاﯾﯽ و ﻧﺎي( ﺟﺪا ﻧﮕﺮدﯾﺪ .در ﮔﺮوهﻫﺎي ﻏﯿﺮ واﮐﺴﯿﻨﻪ ﭼﺎﻟﺶ
ﺷﺪه ،ﺑﺎﮐﺘﺮي از اﻧﺪامﻫﺎي ﺗﻨﻔﺴﯽ در روزﻫﺎي دوم و ﭼﻬﺎرم ﭘﺲ از ﭼﺎﻟﺶ ﺟﺪاﺳﺎزي و رد ﯾﺎﺑﯽ ﺷﺪ .در ﮔﺮوهﻫﺎي واﮐﺴﯿﻨﻪ ﺑﺎﮐﺘﺮي ﺗﻨﻬﺎ در روز دوم ﭘﺲ از ﭼﺎﻟﺶ،
ﺑﻪوﺳﯿﻠﮥ روش ﻣﻮﻟﮑﻮﻟﯽ از اﻧﺪامﻫﺎي ﺗﻨﻔﺴﯽ ردﯾﺎﺑﯽ ﺷﺪ.

ﻧﺘﯿﺠﻪﮔﯿﺮي ﻧﻬﺎﯾﯽ :ﻧﺘﺎﯾﺞ اﯾﻦ ﭘﮋوﻫﺶ ﺑﯿﺎﻧﮕﺮ ﻧﻘﺶ ﻣﻮﺛﺮ واﮐﺴﻦ اورﻧﯿﺘﻮﺑﺎﮐﺘﺮﯾﻮم رﯾﻨﻮﺗﺮاﮐﺌﺎل رازي ﻋﻠﯿﻪ ﻋﻔﻮﻧﺖ ﺑﺎ ﺳﺮوﺗﯿﭗ  Aاورﻧﯿﺘﻮﺑﺎﮐﺘﺮﯾﻮم رﯾﻨﻮﺗﺮاﮐﺌﺎل
در ﺟﻮﺟﻪﻫﺎي ﺗﺨﻢﮔﺬار ﺑﻮد.
واژهﻫﺎي ﮐﻠﯿﺪي :اورﻧﯿﺘﻮﺑﺎﮐﺘﺮﯾﻮم رﯾﻨﻮﺗﺮاﮐﺌﺎل ،واﮐﺴﻦ ،ﭼﺎﻟﺶ ،واﮐﻨﺶ زﻧﺠﯿﺮهاي ﭘﻠﯿﻤﺮاز ،ﺟﻮﺟﻪ

ﻧﻮﯾﺴﻨﺪة ﻣﺴﺌﻮل :ﻣﻨﺼﻮر ﺑﻨﺎﻧﯽ  ،ﺑﺨﺶ ﺗﺤﻘﯿﻖ و ﺗﺸﺨﯿﺺ ﺑﯿﻤﺎري ﻫﺎي ﭘﺮﻧﺪﮔﺎن ،ﻣﻮﺳﺴﻪ واﮐﺴﻦ و ﺳﺮم ﺳﺎزي رازي ،ﮐﺮج ،اﯾﺮان .اﯾﻤﯿﻞ:

mbanani111@gmail.com

