28 days. Regarding immune parameters, Cd-exposure lowered
the lysozyme activity and difference was significant after
28 days of exposure, compared to control. Alternative
complement pathway activities were slightly higher in
Cd-exposed group upto 14 days and thereafter it reduced;
however, immunoglobulin M levels were slightly lower in
Cd-exposed group at any point of time. Peroxidase activity
was always higher in Cd exposed group but the increment
was not significant at any time point, and Cd exposure had
not significant effect on phagocytic activity. The serum
glutamic –pyruvic transaminase and serum alkaline
phosphatase activities were significantly higher in fish
exposed to Cd for 14 to 28 days. Further, Cd had an
immunosuppressive effect and leading to down- regulation
(P < 0.05) of IL-10 and IFN-γ mRNA. However, Cd-exposure
led to the up- regulation of HSP47, HSP60, HSP70, HSP78,
and HSP90 mRNA indicating Cd-induced cellular stress.
Conclusions: Overall, Cd-exposure in L. rohita affects the
immune system and this make the fish immunocompromised
and could increase the susceptibility of fish to pathogen
infection.
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Introduction: Lyme borreliosisis one of the most prevalent
infectious vector-borne diseases in Europe, America and Asia.
It is a multi-organ systemic disease which is caused by
spirochetes of the Borrelia burgdorferi sensu lato group with
its species (Lee et al. 2000). Among them, B. burgdorferi sensu
stricto, B. garinii and B. afzelii are the major etiological agents
of human Lyme disease (Chu et al. 2008). In Korea, B. afzelii
has been detected from environmental ticks (Ixodes persulcatus,
I. nipponesis, I. granulatus), wild rodents (Apodemus agarius)
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and sera of febrile disease patients (Kee et al. 1994). However,
there is no report on the detection of B. afzelii from infested
ticks yet. Thus, this study assessed the presence of B. afzelii
in the ticks infested on Korean water deer.
Materials and Methods: A total of 48 ticks attached to Korean
water deer were collected from Gyeongbuk province in Korea
from 2013 to 2015. Identification of tick species was done
by microscopy. Nested PCR was performed with the primers
designed to amplify the Borrelia specific 5S–23S intergenic
spacer region (rrf-rrl), with the expected sizes of 226-266 bp
depending on the Borrelia strain (Chu et al. 2008). For the
positive sample, DNA sequencing and phylogeny was assessed
by comparing the sequences from NCBI GenBank database.
Results: From the microscopic examination, all the collected
ticks were identified as Haemaphysalis longicornis. By nested
PCR, the Borrelia specific DNA fragment was amplified in
1 out of 48 ticks (2.1%) with the amplicons at 246 bp of
B. afzelii rff-rrl gene. The amplicon revealed a high sequence
homology (96-100% similarity) to B. afzelii spirochetes
deposited in the GenBank database.
Conclusions: The result indicates that B. afzelii was detected
from H. longicornis in Korea. To the extent of our knowledge,
this report is the first molecular detection of B. afzelii in ticks
infested on Korean water deer. Since ticks can act as vectors
for a number of pathogens, knowledge on their characteristics
is important to humans and also in veterinary practices. Moreover,
changes of environmental temperature may also cause changes
in the proliferation of wild animals and the arthropod vectors
as well as the pathogens they transmitted. Thus, further screening
ticks for disease-causing pathogens using molecular
epidemiological tools would be necessary for the data about
the distribution and prevalence of tick-borne pathogens.
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Introduction: Porcine reproductiveand respiratory syndrome
(PRRS) is characterized by reproductive failure ofsows and
respiratory disease in pigs. Commercially available Modifiedlivevirus (MLV) vaccines offer good homologous protection
but lack proper heterologous protection as a result of which
the disease still remains a bigger threat to the swine industry
worldwide. Previous studies on PRRS have focussed on the
virulence, pathogenecity and immune response elicited by
PRRSV alone, however, to provide a holistic view of the
host-pathogen interaction in PRRS, host genetic factors playing
a role in host-pathogen interaction need to be explored.
Guanylate-binding protein 1 (GBP1) and myxovirus resistance
protein 1(Mx1) are two important proteins belonging to the
GTPase superfamily that havebeen previously described to
show antiviral effects. CD163 is considered the most important
receptor for PRRSV attachment and internalization. Therefore,
the aim of the present study was to evaluate the effects of
these genes on host resistance against PRRSV infection in
conjunction with the host immune response following PRRSV
challenge.
Materials and Methods: To determine the diversity of the
polymorphisms in the GBP1, CD163 and Mx1 genes in swine
herds in Korea, their genotyping was conducted in 689 pigs
from 22 farms as a pre-screening procedure. Blood samples
were collected from the pigs and genotyped for polymorphisms
in the GBP1(exon2), CD163 and Mx1 genes using the
polymerasechain reaction-restriction fragment length polymorphism
(PCR-RFLP) technique. Thereafter, a total of forty, PRRSVnegative, three-week old pigs with relatively high genotypic
heterogeneity were purchased from a farm. Thirty-eight pigs
were housed in the same room and intramuscularly challenged
with the JA142 strain of North American PRRSV at a titre
3
of 10 TCID50/mL and twon on-challenged pigs were maintained
as negative controls and housed in a separate room. All of
the pigs were bled for serum collection at 0, 4, 11, 18,and
25 days post-challenge (dpc), and whole blood was collected
at 0, 4, and 18 dpc for PBMC isolation. PBMCs were evaluated
for the surface marker expressionof activated T cells
+
+
+
+
+
+
(CD4 CD25 /CD8 CD25 ) and γδ T cells (CD8α TcR1N4 ).
Viremia levels in all pigs were evaluated weekly, and all pigs
were weighed at -6, 11 and 25 dpc. All of the pigs were
euthanized at 25 dpc and subjected to pathological evaluation.
Results: The results demonstrated that pigs with AG genotype
for the GBP1 exon2 and with CC genotype for theCD163 gene
exhibited a significantly higher average daily weight gain
(ADWG)and lower average viremia. Also, pigs harbouring the
+
+
AG genotype for the GBP1gene presented higher CD4 CD 25
+
+
and CD8 CD25 T cell populations at 4 and 18 days post
challenge (dpc), respectively, whereas pigs with the CC
genotype for the CD163 gene displayed significantly higher
nucleocapsid-specific antibody titers at 11 dpc. However, pigs
with a single11-bp deletion or insertion in the Mx1 gene did
not show significant differences in either weight gain or
viremia.

Conclusions: Collectively, these results suggest that the GBP1
gene might be the most effective genetic marker associated
with resistance of pigs to PRRSV infection among the three
candidate genes evaluated in the present study while as CD163
might also represent an additional candidate for PRRSV
resistance. The increased resistance to PRRSV observed in
animals with the AG genotype for the GBP1 gene might be
+
+
a consequence of the enhanced activation of CD4 and CD8
T cells in response to infection.
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Introduction: Porcine reproductive and respiratory syndrome
(PRRS) is the most economically important infectious disease
in pigs caused by PRRS virus (PRRSV). MLV vaccines are
widely used to control PRRS; however, there has been serious
concerns regarding the safety issue as MLV vaccine virus
quickly reverted to virulence during replication in pigs.
Therefore,it is important to develop a novel strategy to stabilize
the PRRSV genome during replication for the purpose of
vaccine safety. Ribavirin, a RNA virus mutagen, has been
successfully used as an antiviral drug against different viruses
maintained through lethal mutagenesis. However, ribavirinresistant mutants reemerged by escaping lethal mutagenesis
when the treatment concentration is sub-lethal, and those
mutants were found to be genetically more stable than their
parental viruses as reported in many studies. In a previous
study, this strategy was applied and two ribavirin-resistant
PRRSV mutants (RVRp13 and RVRp22) was selected, which
are genetically and phenotypically more stable than their
parental virus through acquired resistance to random mutation
was shown in cell culture systems. Consequently,in the present
study, both ribavirin-resistant mutant viruses were evaluated
in terms of their genetic and phenotypic stability during
replication in 3 pig-to-pig passages compared with a
®
commercial MLV vaccine (Ingelvac PRRS MLV).
Materials and Methods: Six3-week-old PRRSV-negative pigs
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