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Abstract: Feeding nucleotides in young animals is believed to have benefit effects such as
improving growth rate, enhancing gut health and immune system. Thus, the aim of this present
study was to evaluate the effect of nucleotides supplementation in diets at difference periods
on growth performance of broiler chickens. A total of 180 Ross 308 (mixed sex), one-day-old
broiler chickens were randomly distributed in completely randomized experimental design
(CRD) into 3 treatments with 4 replicates of 15 birds in each. The experimental treatments
consisted of: birds fed control diet, birds fed 1.5% nucleotides for the first 7 days of age and
birds fed 1.5% nucleotides for the first 14 days of age. The dietary period was divided in two
phases: starter diet (1 to 21 days) and grower diet (21 to 42 days). The result showed that, at
42 days of ages, there were no significantly difference (P>0.05) in body weight gain, feed intake,
feed conversion ratio and HA-HI titer of broiler serum antibodies specific to ND virus between
treatments. However, broilers fed with nucleotides had a significant higher (P<0.05) villus
height than those fed with control diet. In conclusion, the current study demonstrated that
feeding broiler chickens with 1.5%nucleotides in the diet tended to improve growth

performance and intestinal morphology of broiler chickens.
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Introduction years due to the public concern over possible

n antibiotic residual effects and the

Antibiotic growth promoters (AGP)

animal diets have been banned in the recent development of drug resistant bacteria
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(Butaye et al., 2003). Animal fed AGP free
diets are more susceptible to infections
caused by pathogens that cause enteric
diseases, which may compromise nutrient
absorption, growth performance and immune
systems (Chiofalo et al., 2011; Pelicia et al.,
2010). Nutritional strategies are being
developed to overcome these problems.
One possibility is supplementing young
animal with bioactive components such as
nucleotides (Sauer et al., 2009).

Nucleotides are low-molecular-weight
intracellular compounds. They are composed
of a nitrogenous base (pyrimidine and purine)
linked to a pentose (ribose or deoxyribose)
sugar (nucleoside) to which at least one, two
or three phosphate groups are attached. The
pyrimidine consists of cytosine (C), uridine (U)
or thymine (T). The purine consists of adenine
(A), guanine (G) and hypoxanthine (1) (Alberts
et al., 2008; Sauer et al., 2009). Nucleotides
participate in many intracellular biochemical
processes as carries of activated metabolites
for biosynthesis, as structural moieties of co-
enzymes, and as metabolic regulators and
signal molecules (Mathews and van Holde,
1990). The include

major nucleotides

adenosine 5’ monophosphate (AMP), cytosine

5 'monophosphate (CMP), guanosine
5 monophosphate (GMP), inosine
5'monophosphate  (IMP)  and uridine

5 monophosphate (UMP) (Mateo et al., 2004).
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Nucleotides present in colostrum and

milk, and the concentration of most

nucleotides change during the lactation
period (Mateo et al., 2004; Sauer et al., 2009).
Particularly, IMP is mainly found in food with
high protein content such as organ meat,
poultry, and seafood. Yeast protein sources
(baker’s or brewer’s yeast and yeast extract)
are ingredients that also a relatively high
concentration of nucleotides (Sauer et al.,
2009).

Nucleotides are substances that are
synthesized have

endogenously.  They

important  effects on  growth  and
development of cells which have rapid
turnover rate such as in the immune or
gastrointestinal system (Sauer et al., 2009).
However, under certain circumstances (e.g.
rapid growth, deficient diet, stress and
immune suppression) exogenous nucleotides
may be semi-essential, optimizing the
function of the immune system and energy
utilization when the endogenous supply may
limit the synthesis of nucleotides (Jung and
Batal, 2012; Sauer et al., 2009; Sauer et al.,
2012).

Young birds have a gastrointestinal tract
with a limited capacity (Leeson and Summers,
2005; Kleyn, 2013). Thus, feeding nucleotides
in young animals is believed to have benefit
effects such as

improving growth rate,

enhancing gut health and immune system
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(Pelicia et al., 2010; Chiofalo et al., 2011). The
objective of this present study is to evaluate
the effect of nucleotides supplementation at
difference periods on growth performance,
and intestinal

humoral immunity

morphological structure of broiler chickens.

Materials and Methods

Animals and experimental diets
A total of 180 Ross 308 (mixed sex),
one-day-old broiler chickens (average body
weight 4843 + 0.81 g) were randomly

distributed in  completely randomized
experimental design (CRD) into 3 treatments
with 4 replicates of 15 birds in each, totaling
60 birds per treatment. The experimental
treatments consisted of: basal diet (control),
birds fed 1.5% nucleotides (Hilyses®) in basal
diet for the first 7 days of age (1.5% N; 7 d),
and birds fed 1.5% (Hilyses®) nucleotides in
basal diet for the first 14 days of age (1.5% N;
14 d). The dietary period was divided in two
phases: starter (1-21 days) and grower (21-42
days) which are 22% CP; 3,100 Kcal ME/kg and
20% CP; 3,150 Kcal ME/kg, respectively. Feeds
based on corn and soybean meal, and were
formulated to meet the requirements
according to the (NRC, 1994). All diets were
pelleted with steam; starter diet was fed as
crumbles.

All birds were given ad libitum access

to feed and water. Routine medication,
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vaccination and husbandry practices were
administered. Growth performance data were
collected and analyzed for accumulated
periods of 1 to 21, 21 to 42, and 1 to 42 days
of age. The body weight (BW), body weight
(BWG), feed (F), and feed

conversion ratio (FCR) were analyzed.

gain intake

Quantitative assessment of humoral
immunity

Blood samples were collected from the
wing veins of 2 birds selected randomly from
each replication of the following ages: 14, 28
and 42 days. Serum was separated from the

blood sample and stored individually for

each bird at -20°C to allow for analysis at the

same time. Haemagsglutination-
Haemagglutination inhibition (HA-HI) titers of
serum antibodies specific to the Newcastle
disease (ND) virus were quantities in the

serum samples (OIE Terrestrial Manual, 2012).

Examination of intestinal morphological
structure

At 14, 28 and 42 days of age, two birds
of each replication were randomly dissected
to collect small intestinal samples. All
samples were fixed in 10% formalin. After
fixation, the samples were dehydrated by
increasing concentration of alcohol and
embedded in paraffin. The middle of jejunum

samples were sectioned horizontally in 2 cm
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length (Hu and Guo, 2000). The villus height
and crypt depth were determined in cross
section using inverted microscope by using
image-analysis software. The measurements
were examined on eight villi and eight crypts
for each segment. The villus height-to-crypt

depth ratios were calculated.

Statistical analysis

The data were analyzed by ANOVA
using the General Linear Models (GLM)
procedure of the statistical software program.
The means were separated by means of the

Least Significant Difference (LSD) test when a

significant (P<0.05) treatment was observed.

Results and Discussion

Growth performance

The effect of nucleotides (Hilyses®)
supplementation at different feeding periods
on growth performance of broilers was shown
in Table 1. There was no significant different
(P>0.05) among dietary treatments on growth
performance parameters analyzed at 1-21, 21-
42 and 1-42 days of age. Previous studies
showed regarding results of nucleotides
supplementation in broilers. (Pelicia et al,
2010) reported that no effect on performance
parameters of broilers fed diet supplemented
with 0.00%, 0.00% + AGP, 0.04%, 0.05%, 0.06%
and 0.07% nucleotides. Whereas (Rutz et al,,

2004) observed in broilers fed 2% NuPro® (yeast

AN MS8TAUNTU waLAMY / ARILNNEUAIUATANS. 2560. 12(1): 1-10.

extract) from 1-7 days and 38-42 days of age
resulted in improvement growth performance.
Furthermore, (Wang et al., 2009) reported that
birds fed diets with 2% NuPro® for the first 7
days or for the first 7 days followed by feeding
from 35-42 days had significantly lower feed
conversion than those fed the control.

The present study, however,
supplementation of 1.5%nucleotides for the
first 7 and 14 days of age helped to slightly
improve growth performance of broilers.
(Pelicia et al., 2010) suggested that yeast
extract contains other nutrients in addition to
nucleotides, such as amino acids, vitamins
and minerals, which may contribute to

increase growth performance.

Humoral Immunity

The effect of nucleotides supplementation
at different feeding periods on humoral
immunity of broilers was shown in Table
2.There was no significant different (P>0.05)
among dietary treatments on HA-HI titer of
broiler serum antibodies specific to ND virus
analyzed at day 14, 28 and 42 of age. Various
studies  investigated  the  effect of
supplemented nucleotides on the immune
function of several species such as pigs and
infants. The study of (Sauer et al., 2012)
indicated that plasma IgA concentrations of
newly weaned pigs increased with age and
(P<0.05)

were greater in the nucleotide
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Table 1 Mean of body weight (BW), body weight gain (BWG), feed intake (Fl), and feed conversion

ratio (FCR) of broiler in periods of 1 to 21, 21 to 42, and 1 to 42 days of age.

Group Pool
Parameter P-value
Control 1.5% N; 7d  1.5% N; 14 d SEM

1 to 21 days of age
Initial weight, ¢ 48.50 48.34 48.46 0.23 0.97
BW, ¢/bird 901.31 916.48 960.85 13.05 0.15
BWG, ¢/bird 852.81 868.14 912.39 12.09 0.16
Fl, ¢/bird 1,305.97 1,329.83 1,295.35 18.09 0.77
FCR 1.53 1.53 1.42 0.03 0.17

21 to 42 days of age
BW, ¢/bird 2,576.73 2,721.18 2,859.88 58.93 0.14
BWG, ¢/bird 1,675.42 1,804.69 1,899.03 55.61 0.28
Fl, ¢/bird 3,389.42 3,465.59 3,580.62 a7.74 0.28
FCR 2.04 1.92 1.89 0.04 0.45

1 to 42 days of age
BW, ¢/bird 2,576.73 2,721.18 2,859.88 58.93 0.14
BWG, ¢/bird 2,528.18 2,672.84 2,811.42 58.92 0.14
FI, ¢/bird 4,695.39 4,795.42 4,875.97 52.92 0.42
FCR 1.86 1.80 1.73 0.03 0.29

compared with the control group, but there not needed for normal growth and

were no treatment differences in plasma IgG
and IgM. Greater plasma IgA concentrations
indicate that adding nucleotides in the
weaning diet supported humoral immunity. In
contrast, the study of (Hawkes et al., 2006),
nucleotides  supplementation did not
influence the growth of formula fed infants or
any markers of immunity measured at 7
weeks of age. In that way, however, (Kulkarni

et al., 1994) reported that nucleotides were

development, but there need for nucleotides

in the response to immunological challenges.

Intestinal Morphological Structure

The effect of nucleotides supplementation
at different feeding periods on intestinal
morphological structure of broilers was shown
in Table 3. There was no significant different
(P>0.05) treatments on

among dietary

intestinal morphology structure at day 14
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Table 2 Mean HA-HI titers (log?) of broiler? serum antibodies specific to ND virus in days 14,
28 and 42.

Group Pool
Days P-value
Control 1.5% N; 7d 1.5%N; 14d SEM
14 3.50 2.75 2.83 6.29 0.10
28 7.08 6.75 7.08 3.42 0.66
42 7.50 7.46 7.92 1.23 0.09

¥Broilers were administered killed ND and live ND & IB at day 14 of age.

Table 3 Mean of villus height, crypt depth and villus height-to-crypt depth (V : O) ratios of
broiler in days 14, 28 and 42 of age.

Group Pool
Parameter P-value
Control 1.5% N; 7d 1.5% N; 14 d SEM

Day 14 of age

Villus (pum) 499.60 520.76 547.51 16.78 0.51
Crypt (um) 58.57 66.93 67.72 293 0.38
V: Cratio 9.36 9.35 8.51 0.61 0.82

Day 28 of age

Villus (um) 1,090.172 1,307.85° 1,473.01° 51.13 <0.01
Crypt (um) 198.52 201.66 192.81 8.00 0.91
V : C ratio 5.92 7.15 8.07 0.38 0.06

Day 42 of age

Villus (pum) 1,743.50 1,931.76 1,881.74 52.471 0.32
Crypt (um) 233.95 255.85 259.77 8.67 0.44
V: Cratio 7.98 7.76 7.35 0.29 0.69

*PMeans in the same row with different superscripts are significantly different (P<0.05)

and 42 of age. At day 21 of age, broilers fed diet  villus height-to-crypt depth ratios between
with 1.5%nucleotides for the first 7and 14 days  the treatments. Similarly result, (Sauer et al.,
of age had significantly higher (P<0.05) villus 2012) observed that no differences in gut
height than those fed control diet. Whereas, no  morphology of newly weaned pigs fed diet with
significant different (P>0.05) on crypt depthand  and without mixture of nucleotides. In the
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present study, supplementation of nucleotides
in the diet at 21 day of age showed beneficial
effects. It might be due to the depressed
conditions such as stress and climate change
may enhance the effect of nucleotide on
intestinal morphology.

Several studies reviewed of how
nucleotides stimulate development of broiler
gastrointestinal tract. Within a few hours post-
hatch, villi height and area increase rapidly.
Development is complete at 6-8 days in
duodenum and 10 days in the jejunum and
ileum. Crypts increase in number and size,
proliferating rapidly during the first day post-
hatch. Alterations in the enterocytes, villi and
crypts are influenced by diet (Geyra et al., 2001,
Rutz et al, 2007; Uni et al, 1998). Feeding
nucleotides stimulate the development of cell
and protein synthesis involves digestion and
absorption of the animals. (Rutz et al., 2007)
reported that the synthesis of rRNA in the crypts

of jejunum dependent on dietary pyrimidine.

Conclusion

N summary, the current study

demonstrated that supplementing the diet of
broiler chickens with 1.5% nucleotides
resulted in improve growth performance and
intestinal morphology, but did not influence

broiler humoral immunity.
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Humoral Immune Response against Infectious Bursal Disease Using Live
Attenuated, Live Immune Complex and Recombinant Vaccines in Broilers

with High Maternal Derived Antibody Level

Sakchai Ruenphet®, Kornkamon Paditporn? and Jamlong Mitchaothai’

Immunology and Virology, “Clinic for Poultry, *Clinic for Swine, Faculty of Veterinary Medicine,

Mahanakorn University of Technology, Nong Chock, Bangkok 10530 Thailand.

Abstract: The aim of present study was to evaluate the immunological response of 3 difference
Infectious bursal disease (IBD) vaccines in broiler chickens, even with high maternal derived antibody
level. One thousand and two hundreds1-day-old broilers were divided into 4 groups. The chickens
in the first group were unvaccinated with any IBD vaccine. The chickens in the second were
vaccinated by the use of live attenuated vaccine Winterfield 2512 strain in drinking water at 2-week-
old. The chickens in the third and fourth groups were vaccinated with live immune complex and
recombinant vaccines by subcutaneous injection at 1-day-old, respectively. Chicken blood samples
were collected at 1-day-old chick, once a week after vaccination and weekly until slaughtering.
Subsequently, IBD antibody titer levels were measured by using enzyme-linked immunosorbent
assay (ELISA) method. The chickens were vaccinated with both live immune complex-, as well as
recombinant-vaccinated showed statistically significant high immune response compared with those
in the unvaccinated group. However, all 5-week-old vaccinated chickens showed no difference of
IBD antibody titer level. In addition, Bursa of Fabricius to body weight (B:BW) ratio at 5-week-old,
were showed to be 1.30+0.49, 1.35+0.72 1.32+0.54 and 1.64+0.44 for the first to fourth group
respectively, meaning that this parameter did not interfere with the Bursa of Fabricius developing
after IBD vaccination. The present study indicated that all tested types of IBD vaccine generated
significant responsiveness in term of humoral immunity and did not impair the Bursa of Fabricius

development, even in the presence of high level of maternal derived antibody in broilers.

Keywords: Infectious bursal disease, Live attenuated vaccine, Live immune complex vaccine,

Recombinant vaccine
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Introduction

Gumboro disease or Infectious bursal
disease (IBD), is a serious problem for the
poultry industry, due to significant economic
losses resulting from high mortality and
immunosuppression, especially in  young
chickens. However, IBD virus is very resistant
under environmental conditions, and as a
result, the pathogens still persist in chicken
houses. Therefore, controlling and prevention
of this disease depend mainly on vaccination
(Al-Natour et al., 2004).

Currently, the commercial vaccines can
be classified into 3 groups, depending on the
virulence of virus, namely mild, intermediate
and intermediate-plus. The main problem of
mild and intermediate vaccines concerns
vanishing maternal derived antibodies (MDA)
in young chicks, so these vaccines should be
applied when MDA level became low
(Tsukamoto et al., 1995) while re-vaccination
in next 2 weeks is needed for optimal
antibody protection against IBD infection.
Nevertheless, several researchers reported
that the intermediate-plus vaccine could be
applied even during high MDA chickens
(Haddad et al., 1997), because the vaccine
virus could break through the MDA, and also
stimulate the active immunity and enhance
antibodies against the IBDV (Chansiripornchai
and Wanasawaeng, 2009).
there several

Nowadays, are

technologies for IBD vaccines development,
such as an immune complex vaccine to
lessen the neutralizing effect between IBDV
and MDA (Chansiripornchai and Sasipreeyajan,
2009; Haddad et al, 1997), including a
genetically modified vaccine, especially
regarding the VP2 gene of viral RNA (Chang et
al., 2002) namely recombinant vaccine.

The objective of the present study was
to evaluate the immunological response of
IBD live

difference 3 vaccine

types:

attenuated, live immune complex and
recombinant vaccine, in commercial broiler
chickens even when possessing high maternal

derived antibody.

Materials and Methods
Chickens and feeding
One thousand and two hundred, 1-day-
old mixed breed (Cobb 500 and Ross 308) of
broiler chickens, were obtained from a
commercial hatchery (Saraburi, Thailand). The
chickens were fed ad libitum (Betagro,

Bangkok, Thailand).

Vaccines

The  commercial IBD  vaccines
representative  for a live attenuated
Winterfield 2512 strain, a Llive immune

complex, and a recombinant vaccine which is
turkey Herpesvirus expressing the VP2 gene of

the IBDV, were used for the present study.

13
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Experimental designs

One thousand and two hundred
broilers, were divided into 4 groups of 300
each. The first group was not vaccinated with
any IBD vaccine, being a control group. The
second group was vaccinated with live
attenuated vaccine by drinking water at 14-
day-old. The third and fourth group, were
vaccinated with live immune complex and
recombinant vaccine by subcutaneous
injection at 1-day-old, respectively. Thirty
broilers in each group, were randomly
selected for weighting and serum collection
at 0, 1, 2, 3, 4 and 5-week-old. The collected
sera were tested for IBD antibodies measuring
using enzyme-linked immunosorbent assay
(ELISA) test kit by ProFLOK® PLUS (Synbiotics
Corp, USA) and then antibody titers were

express as 0gyo.

Bursa:bodyweight ratios

In each group, chicken and Bursa of
Fabricius were weighted at 5-week-old for
calculation of the bursa/body weight (B:BW)
ratios for 10 chickens. The B:BW ratios were

calculated by the Bursa of Fabricius weight(g)
X 1,000 / body weight (g).

Statistical analysis

All data were entered into a
spreadsheet program (Excel 2000; Microsoft

Corporation) and transferred to Program R
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software. Data of different parameters were
analyzed using analysis of variance (ANOVA)
as repeated measurement with Turkey HSD’s
multiple range test. The difference between
parameters was regarded as significant when

the p value was less than 0.05.

Results

Table 1showed the mean and standard
deviation of IBD antibody titers in the present
study. At 1-day-old, the antibody titers of all
chicken before dividing and vaccination, were
detected at the high level of 4.23+0.05 logy.
This result indicated that chickens received
the passive immunity from breeding hens.
Since 3-week-old, all 3 vaccinated groups,
possessed statistically significantly (P<0.05)
higher antibody level than the unvaccinated
group while no difference was found among
all of vaccinated group (Table 1).

Table 2 shows the body weight, Bursa
of Fabricius weight and Bursa to body weight
(B:BW) ratios at 5-week-old. All of vaccinated
groups showed no difference in body weight
and B:BW ratio, including in comparison with

unvaccinated chickens.

Summary and Discussion
Generally, the MDA is of benefit against IBDV
infection in chickens, especially during the
first month of age (Al- Natour et al., 2004).

The ELISA titer of the MDA was divided into 3
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Table 1. Mean + SD of IBD antibody titer (as log;,) in unvaccinated and vaccinated chickens

Chicken age
Group 0-wk 1-wk 2-wk 3-wk 4-wk 5-wk
Unvaccinated 4.23+0.05  4.23+0.03°  4.16+0.08°  321+0.33°  2.86+0.44°  2.67+0.68"
Live attenuated 4.23+0.05  4.23+0.03°  4.16+0.08"°  3.76+0.33"  3.57+0.30°  3.67+0.25°
Live immune complex 4.23+0.05 4.17+0.05°  4.10+0.18° 3.69+0.69°  3.28+0.58°  3.70+0.35°
Recombinant 4.23+0.05  4.170.09°  4.20+0.05°  3.90+0.24°  3.64+0.26°  3.88+0.20°

25 Values within the same column with different superscripts mean statistically significant

difference (P<0.05)

Table 2. Mean + SD of chicken body weight, Bursa of Fabricius weight and Bursa to body

weight (B:BW) ratio at 5-week old

Group Body weight (¢) Bursa weight (g) B:BW ratio
Unvaccinated 1,480+0.17° 1.90+0.70° 1.30+0.49
Live attenuated 1,980+0.20° 2.70+1.40%° 1.35+0.72
Live immune complex  2,050+0.20° 2.72+1.14%° 1.32+0.54
Recombinant 2,000+0.17° 3.24+0.91° 1.64+0.44

b Values within the same column with different superscripts mean statistically significant

difference (P<0.05)

level; the low level (<3,000 or <3.48 log),
intermediate level (3,000- 5,000 or 3.48-3.78
log;o) and high level (6,000 or >3.78 log,)
(Kreider et al. 1991). The present study shows
the average MDA of all 1-day-old chickens as
4.23+0.05 logyg, which was categorized within
the high level of MDA. At 5-week-old, live
attenuated, live immune complex and
recombinant vaccine group, showed ELISA
titer as 3.67+0.25, 3.70+0.35 and 3.88+0.20,
respectively, indicating intermediate,
intermediate and high level, respectively.
with

However, the unvaccinated group,

2.67+0.68 logy, indicated the negativity of IBD
antibody (<3.48 log,,) (Table 1). These results
indicate that all vaccinated groups showed
statistically ~ significant ~ high  immune
responsiveness, compared with unvaccinated
group, however each vaccinated group was
not significant difference from the other two.

Chansiripornchai  and  Wanasawaeng
(2009) reported that the IBD-Blen® (Merial,
USA) vaccine produced from Winterfield 2512
IBD virus strain, which is a commercial live
IBD  vaccines

attenuated belong to

intermediate-plus or hot vaccines group.

15
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These strains should not be recommended to

vaccinate younger than 10-day-old of

chickens. (Chansiripornchai and
Wanasawaeng, 2009; Haddad et al., 1997).
The major problem of this virus group, is the
interference with MDA, including possible
neutralization of the vaccine virus. Thus the
timing of IBD vaccine administration is crucial
(Saif, 1998; van den Berg, 2000; Muller et al.,
2003). The present study also showed
significant humoral antibody response against
IBD 1-week-post vaccination with live
attenuated Winterfield 2512 strain by drinking
water at 14-day-old.

The present study also applied IBD
vaccine using live immune complex in a single
administration by subcutaneous route at 1-
day-old chicks. This vaccine contains the
Winterfield 2512 strain of IBD live virus in
complex with IBD antibodies. The humoral
immunity in the present study showed
significant titer 1-week post vaccination.
Several researches such as Herczeg et al.
(2011) reported that Cevac®Transmune IBD
vaccine (CEVA, Hungary), which is live
attenuated immune complex vaccine, could
be fully protective against IBD, in term of
mortality prevention, less severe clinical
disease and weight loss, including reduced
acute lesions of Bursa of Fabricius due to very
IBDV infection;

virulent it also provides

homogenous flock protection in the presence
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of highly varying maternally derived antibody
levels (Herczeg et al., 2011).

The final group, was vaccinated by
recombinant  vaccine, that is turkey
Herpesvirus (HVT) expressing the VP2 gene of
the IBDV. This recombinant vaccine could not
only prevent IBD, but also protected against
Marek’s disease at the same time, after
applied by the subcutaneous route at 1-day-
old (Rashid et al., 2013). The present study
also indicated that humoral immunity could
be induced by vaccination at 1-day-old with
recombinant vaccine.

In addition, Bursa of Fabricius to body
weight (B:BW) ratios were shown to be
1.30+0.49, 1.35+0.72 1.32+0.54 and 1.64+0.44
for the first to fourth groups respectively,
interpreted that among all groups in the
present study, there were no significant
differences, meaning that this parameter did
not effect or interfere with the development

of Bursa of Fabricius after IBD vaccination,

compared with unvaccinated group.

Conclusion
The humoral immune reaction against
IBD of all vaccinated broiler chickens,
subsequent to use live attenuated, live
immune complex and recombinant vaccine,
was significant responsiveness with no
difference for ratio of Bursa to body indicated

that all vaccines did not interfere with the



ANATE 1SDUMNYS WALAMY / ARILNNIUMUATANT. 2560. 12(1): 11-18.

Bursa of Fabricius development after
vaccination. Thus, all types of IBD vaccine
tested in the current study generated
significant responsiveness in terms of humoral
immunity and did not impair the Bursa of
Fabricius development, even in the presence
of high level of maternal derived antibody in

broilers.
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Virulence of Vibrio parahaemolyticus in Mud Crab (Scylla sp.)
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Abstract: The study on virulence of Vibrio parahaemolyticus was challenged by experimental
study against mud crab (Scylla sp.). The healthy mud crabs were injected with V.
parahaemolyticus at 10*-10' CFU (Colony Forming Unit) per milliliter (ml). After injected for
1 day, the cumulative mortality of crabs was 100% at 10%-10' CFU per ml of bacteria. After
injected for 2 days, the cumulative mortality was 100% at 10" CFU per ml of V.
parahaemolyticus. During 30 days, the cumulative mortality was 22.22% at 10° CFU per ml of
bacteria. Furthermore, during 30 days, the cumulative mortality was 0.00% at 10°-10"' CFU per
ml of V. parahaemolyticus. This study sugsgesting that the virulence of V. parahaemolyticus

causes for rapid mass mortality of mud crab.
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Figure 1 The injection of Vibrio parahae-

molyticus into swimming leg of mud crab
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Koi sleepy disease (KSD)
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Abstract: Carp edema virus (CEV) is a poxvirus, which is classified in family Chordopoxvirinae.
CEV causes a serious health impact on juvenile carp. In some several countries of Asia, Japan
for instant, CEV was commonly detected in several fish farms. This is consistent with the
epidemiological data in Europe such as in England, Netherland, Austria and Germany
respectively. Affected fish show lethargic movement, enopthalamia, swollen and necrotic gill,
which induced anoxia and subsequently cause death, which more than 80 % mortality rate
was found. Detection of CEV in sickness fish with PCR and nested PCR showed low sensitivity

of detection. Therefore, real-time PCR was developed for detection of CEV. This method has

more sensitivity response and could detect viral load in sample.

Keywords: Koi sleepy disease, Carp edema virus, Clinical sign, Diagnostic method
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“Koi sleepy disease” (KSD) (Ono et al., 1986)
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al., 2015)

FTUIAINGN
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