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Table 1. Physical characteristic scores of the ensiled banana leaves

Treatment T T2 T3 T4 P-value
Odor’ 6.96 +0.94° 719 £1.11¢ 9.63+1.18° 10.15 £ 0.56° 0.00"
Texture’ 2.31+0.41° 2.56 + 0.36° 2.61+0.33° 3.20 £ 0.24° 0.00"
Color® 2.06 £0.31° 2.06 +0.24° 2.20+0.29° 2.57+0.73° 0.01
Overall* 11.33 % 1.66° 11.79+1.71° 14.44 +1.19° 15.92 + 1.53° 0.00"
Quality Medium Medium Medium Good

The assessment followed the score (points) as described by the department of livestock development (Anonymous, 2004);

' Odor; the fragrance smells like pickled fruits or vinegar = 12, not aromatic or slightly fruity = 8, very pungent smell = 4, rancid or
moldy smell = 0

*Texture; tight, leaves and stems that remain intact and undiluted = 4, tight with tender leaves and stems, slippery mucous = 2, tight
with very tender leaves and stems, impurities = 1, very dirty and muddy slime = 0.

®Color; yellow-green or khaki = 3, yellowish green or dark green = 2, brown = 1, dark brown or black = 0

*Overall quality (total points); very good = 20-25, good = 15-19, medium = 6-14, low = 0-5

" Means with different superscripts within the same row are significantly different (P < 0.05)

%€ Means with different superscripts within the same row are significantly different (P < 0.01)

Table 2. Effects of effective microorganism on nutrient compositions of ensiled

banana leaves

Treatment  Dry matter Protein Energy Ash NDF** Fat
(%) (% DM) (Kcal/kg) (% DM) (% DM) (% DM)
T 30.59+0.55 13.60+0.092 4,277.90+9191 576+0.37c 45.72+0.80 8.39 +1.31
T2 29.40+041 1285+0.21b 4,331.90+7.66 5.06+0.17c 4879+ 1.71 7.55+1.91
T3 30.78+£0.50 13.71+0.13a 4,349.74+1556 7.75+0.40b 47.29+0.85 7148 £1.77
T4 30.81+0.66 13.91+0.12a 4,407.92+3459 8.64+0.06a 46.95+0.91 8.63+0.10
P-value 0.221 0.000* 0.104 0.000* 0.308 0.600

*a, b, c Means with different superscripts within the same column are significantly different (P < 0.01)
** NDF: Neutral detergent fiber

MSNAKAIN 2
Tgmnsnsmsinlunfaaneengui 4 annisneaasiuils wisanlunfosna 14l

o

Fanaulugrsainislild wednwianssoninnisuanaeslildiarfununisuan



o 219815
RAaunnemans a.

TUNINAREST 2 WLFN ANTIDNNANIHAR (Table 3) l&un BnansivlEeanses
(NFN/F/T0) m@qn@;mm@mﬁ' 3 (98.74) @Jaﬂdﬂﬂ@jwmmﬁ 2 (90.31) Lmzmjmm@mﬁ' 1
(82.57) aglnaNtiadnAty (P<0.01)ii’mﬁniﬁmmimm wazdnInTnanan a1l
ANNHNLANFNNAUNNADR (P>0.05) @”mmﬂ’1:“Lﬂ?]lﬂummﬂﬂuﬁyﬂuﬁﬂiﬂmmn@:mm@m
73 (3.98) zgﬂﬂd’m@jwmmﬁ 2(3.23) LL@zﬂ@jmmmﬁ' 1(3.06) atieildadAty (P<0.05)
ﬁunummmiﬁwm (Un) mmmjmmmﬁ 3 (100.02) qqndﬂﬂ@jmm@mﬁ' 2 (90.72)
Lmzmjum@faﬁ' 1 (84.90) peinalviad Aty (P<0.01) Ansnnaasld THun dueslaiung
ArNgaldnng Aouuwiaesilaanld wazamnwlalaasonliuansiaiunigans
(P>0.05)

Table 3. Effects of feeding ensiled banana leaves on production performance and

the egg quality in laying hens

Levels of ensiled banana leaves inclusion (%)

Parameters P-value
0% 5% 10%

Feed intake (g/hen/day) 82.57 + 1.53e 90.31 + 1.43d 98.74 £ 0.12¢c 0.000**
Egg mass (g) 1,908.73 + 116.56 1,958.51 £ 45.62 1,752.62 £ 85.09 0.272
Egg production rate (%) 63.21+ 3.214 56.78 + 1.584 58.92 + 4.786 0.441
FCR (g/9) 3.06 +0.21b 3.23+0.12b 3.98+£0.21a 0.015*
Feed cost (baht/kg.) 14.69 14.35 14.47
Total feed cost (baht) 84.90 + 1.57e 90.72 + 1.43d 100.02 £ 0.12¢c 0.000**
Egg weight (g/egg) 49.68 + 1.06b 55.27 +0.72a 54.29 + 1.70a 0.02*
Yolk color (point) 3.70+ 0.41 5.60 + 0.94 6.40 + 0.63 0.06
Albumin height (mm.) 3.96+0.18 4.30 £ 0.41 3.97+0.42 0.75
Egg shell thickness (mm.) 0.64 +0.02 0.64 +0.01 0.61+0.01 0.19
Haugh unit 61.18 +1.33 60.71 £ 3.72 59.21 +2.99 0.88

Haugh unit : AA level = more than 72 point, A level = between 60-71 point, and B level = less than 60 points.
Yolk color (point): 1 through 15 according to the standard color fan

Data are means + SD values (n= 12 per treatment group)

*a, b Means with different superscripts within the same row are significantly different (P < 0.05)

** ¢, d, e Means with different superscripts within the same row are significantly different (P < 0.01)
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Sudndzvdaiaduansenas 3.6 1w 4.5 e lifinmsuAsuuasmesszsudels
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pundaenld wefidudlden Tauwne wazilasnld dANLAnFA1aN19gdR (P>0.05)
(Buakeeree, 2007)
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RESEARCH ARTICLE
Survey of indicator bacteria in water of broiler farms

in Wang Noi district, Khon Kaen province, Thailand

Sirinya Weluwanarak Sampao®, Pairat Sornplang, Bongkot Noppon

Abstract

Objective -To determine the occurrence of indicator bacteria (Escherichia coli, fecal
coliforms, and total coliforms) in water samples collected from 10 broiler farms located
in Wang Noi district, Khon Kaen, Thailand.

Materials and methods - Water was sampled by seasons for 8 months during September,
2011 to April, 2012 from 1) main tank, 2) drinking lines, 3) evaporative ponds, and
4) ponds in the vicinity of the farms, giving a total of 360 samples. In each season,
sampling was done twice, during the early stage of rearing (1-15 days), and the later
stage of rearing (16-35 days). Isolation and identification of indicator bacteria were
performed using 3M Petrifilm™ E. coli/ Coliform Count Plates.

Results - Indicator bacteria were detected in all water sources. The occurrence of
indicator bacteria was found at high levels in rainy and summer seasons. Prevalence
of E. coli was the most abundant in rainy season (45.00%, 54/120) while that of total
coliforms was the highest in summer season (70.83%, 85/120). Similar to E. coli, the
highest prevalence of fecal coliforms was found in rainy season (45.00%, 54/120).
Conclusion - All examined water sources were contaminated with indicator bacteria
with varied prevalence across seasons. Indicator bacteria in the water could be the

reservoir for bacterial transmitting cycle among chicken and human.

19 26 21iuN 1 unsIAN

Keywords: broiler farm, coliform bacteria, E. coli, seasonal prevalence

Department of Veterinary Public Health, Faculty of Veterinary Medicine, Khon Kaen University, Khon Kaen, 40002, Thailand
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Introduction

The presence of foodborne pathogens in broiler chickens has raised concerns
about food safety all over the world and therefore, control of contamination or
transmission of bacterial pathogens is essential. Several studies was done to identify
routes of transmission of bacterial pathogens to broiler farms, and revealed that the
transmission routes vary depending upon various factors, including higher age of
broilers at slaughter, non-disinfected water systems of poultry houses, the presence of
other animals in the vicinity of the farm, heavy rainfalls a few weeks prior to slaughter,
and lack of hygienic measures (McDowell et al., 2008; Sparks, 2009; Cardinale et al.,
2004; Jonsson et al., 2012; Johnsen et al., 2006). The transmission routes to broiler
flocks are not fully understood even though a number of studies have been conducted
worldwide. Many studies have focused on examining the occurrence of bacterial
contamination at the slaughter level in order to lower number of bacteria in digestive
tracts of poultry (Andrzejewska et al., 2015). However, few studies have identified
prevalence of bacterial pathogens at the farm level. An earlier study (Mead et al.,
1995) elucidated that hygienic improvements at slaughter level cause little impact on
the risk of bacterial transmission to consumers. Instead, such improvements performed
on the farm might be cost-effective in producing bacteria-free broilers.

A plethora of studies on the occurrence of bacterial pathogens have been
carried out globally. However, evaluation of the prevalence of bacterial contamination
in different water matrices on broiler farms is scarce in Thailand. Therefore, in the
present study the occurrence of bacterial contamination in different water sources was
examined in broiler farms located in Wang Noi district, Khon Kaen province, Thailand.
Escherichia coli, fecal coliforms, and total coliforms were included in this study using

3M Petrifilm ™ E. coli/ Coliform Count Plates for fecal coliforms, and E. coli.

Materials and methods
1. Study farms and sampling
The study was conducted in 10 broiler farms located in Wang Noi district, Khon

Kaen province, Thailand. Water was sampled by season for 8 months (September,
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2011- April, 2012), from the main tank, drinking lines, evaporative ponds, and ponds in
the vicinity of the farms. Total of 360 water samples were evaluated. In each season,
sampling was performed twice, during the early stage of rearing (1-15 days), and the
later stage of rearing (16-35 days). The samples were collected in sterile containers

and transported to the laboratory and refrigerated at 4°C.

2. Microbiological analysis

A 1 mL volume of each water sample was mixed with 9 mL of 0.1% (w/v)
buffered peptone water (BPW) (BD, Heidelberg, Germany). From this initial mixture,
E. coli, and coliform bacteria were enumerated by surface plating from 10-fold serial
dilutions of the mixture onto 3M Petrifilm™ E. coli/ coliform count plates (3M, Minnesota,
USA) (AOAC, 2002). The plates were incubated at 44+2°C for 24 h and blue colonies
with gas bubble were picked up, and streaked onto eosin methylene blue agar
(Oxoid, Hampshire, England). Following incubation at 37°C for 24-48 h, colonies with
greenish-gold metallic sheen were subcultured and stored at -80°C in 0.1% BPW and
20.0% glycerol when not in use. The typical E. coli colonies (blue color with gas) and

coliform colonies (red color with gas) were counted, and confirmed.

Results

Table 1 shows the seasonal prevalence of indicator bacteria in water samples
collected during 3 consecutive seasons (September 2011-April 2012) from 10 broiler
farms located in Wang Noi district, Khon Kaen province, Thailand. It was observed
that in rainy season water samples were the highest contamination with E. coli
(45%), 54/120) and fecal coliforms (45%), 54/120) whilst total coliforms were the most
prevalent in summer season (70.83%, 85/120). By considering the stage of rearing,
the occurrence of contamination with E. coli was likely to be at higher levels during
the early stage of rearing (1-15 days) (55.00%, 33/60) as compared to the later period
of rearing (16-35 days) (35.00%, 21/60). On the other hand, the prevalence of E. coli
during the early stage of rearing and during the later stage of rearing was comparable
both in winter and summer. The contamination of water samples with fecal coliforms

appeared to occur at higher levels during the early stage of rearing in rainy season
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while the contamination during the two stages of rearing was comparable in winter.
In the case of total coliforms, the contamination was detected at higher levels during
the early stage of rearing in rainy season and summer whilstin summer the contamination

was comparable for both stages of rearing.

Table 1. Indicator bacteria in water samples collected during 3 consecutive seasons

from the broiler farms

19 26 21iuN 1 unsIAN

Bacterium/Rearing stage of broiler Rainy season Winter Summer

% (n/N)
E. coli
1-15 55.00 (33/60) 31.67 (19/60) 33.33 (20/60)
16-35 35.00 (21/60) 31.67 (19/60) 33.33 (20/60)
Sub-total 45.00 (54/120) 31.67 (38/120) 33.33 (40/120)

Fecal coliforms

1-15 56.67 (34/60) 28.33 (17/60) 41.66 (25/60)
16-35 33.33 (20/60) 30.00 (18/60) 30.00 (18/60)
Sub-total 45.00 (54/120) 29.17 (35/120) 35.83 (43/120)

Total coliforms

1-15 73.30 (44/60) 61.67 (37/60) 71.67 (43/60)
16-35 53.33 (32/60) 26.67 (16/60) 70.00 (42/60)
Sub-total 63.33 (76/120) 44.16 (53/120) 70.83 (85/120)

The abundance of E. coli in different water sources collected from the broiler
farms during the early and later stages of rearing is presented in Table 2. The amounts
of E. coliranges the most to the least order were water of evaporative ponds, drinking
lines, and the ponds in the vicinity of the farms. Water samples collected from the
main tank showed the least abundance of E. coli. It was noted that in water samples
from the evaporative ponds, the prevalence of E. coli was lower in the early stage of
rearing (60.00%, 18/30) than in the later stage of rearing (66.67%, 20/30). Meanwhile,
in drinking and environmental waters E. coli was more prevalent in the early stage of
rearing than in the later stage of rearing. The findings obtained from the present study

indicate that drinking lines and evaporative systems are frequently contaminated with E. coli.
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Table 2. E. coli in different water sources collected from the broiler farms during the

early and later stages of rearin

Rearing stage of broiler

Source of water 1-15 days 16-35 days
% (n/N) E. coli positive

Drinking lines 73.33 (66/90) 66.67 (60/90)

Main tank 30.00 (9/30) 36.67 (11/30)

Ponds in the vicinity of the farms 86.67 (26/30) 66.67 (20/30)

Evaporative systems 76.67 (23/30) 80.00 (24/30)

Table 3 shows the abundance of total coliforms in different water sources
collected from the broiler farms during the early and later stages of rearing. It was
noted that total coliforms appeared to be the most abundantin water samples collected
from evaporative ponds, followed by those collected the ponds in the farm vicinity and
drinking lines. However, the prevalence of total coliforms in those water sources was
comparable. The least prevalence of total coliforms was observed for main tank water.
Taking into account the impact of stage of rearing on the abundance of total coliforms,
it was noted that the prevalence of total coliforms showed the same trend as seen for
E. coli, the prevalence of total coliforms in evaporative pond water was lower in the
early stage of rearing (76.67%, 23/30) than in the later stage of rearing (80.00%, 24/30)
whereas in drinking and environmental waters total coliforms were more abundant in

the early stage of rearing than in the later stage of rearing.

Table 3. Total coliforms in different water sources collected from the broiler farms

during the early and later stages of rearing

Rearing stage of broiler

Source of water 1-15 days 16-35 days
Total coliforms positive % (n/N)

Drinking lines 73.33 (66/90) 66.67 (60/90)

Main tank 30.00 (9/30) 36.67 (11/30)

Ponds in the vicinity of the farms 86.67 (26/30) 66.67 (20/30)

)

Evaporative systems 76.67 (23/30) 80.00 (24/30
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Table 4 presents the prevalence of fecal coliforms in different water sources
collected from the broiler farms during the early and later stages of rearing. It was found
that fecal coliforms showed a similar trend as of E. coli and total coliforms. It appears
that fecal coliforms were the most prevalent in evaporative pond water, followed drinking
water and environmental water, with the least prevalence of fecal coliforms observed
for main tank water. Similar to E. coli and total coliforms, fecal coliforms in evaporative
pond water were the least abundant in the early stage of rearing (60.00%, 18/30) than
in the later stage of rearing (66.67%, 20/30) whereas in drinking and environmental
waters fecal coliforms were higher prevalent in the early stage of rearing than in the

later stage of rearing.

Table 4. Fecal coliforms in different water sources collected from the broiler farms

during the early and later stages of rearing

19 26 21iuN 1 unsIAN

Rearing stage of broiler

Source of water 1-15 days 16-35 days
Fecal coliforms positive % (n/N)
Drinking lines 48.88 (44/90) 28.88 (26/90)
Main tank 3.33 (1/30) 10.00 (3/30)
Ponds in the vicinity of the farms 33.33 (10/30) 23.33 (7/30)
Evaporative systems 60.00 (18/30) 66.67 (20/30)
Discussion

The present study has highlighted the occurrence of indicator bacteria in
water samples collected during 3 consecutive seasons from 10 broiler farms located
in Wang Noi district, Khon Kaen province, Thailand. The findings obtained from this
study demonstrated that E. coli, fecal coliforms and total coliforms were detected in
all seasons, which however does not conform to the Groundwater Quality Standards
Regulation established by the Ministry of National Resources and Environment of
Thailand (MNRE, 2009), stating that groundwater used for human consumption or other
related uses must be free from E. coli. It is interesting to note that the occurrence

of indicator bacteria varies across seasons with the highest proportion of indicator
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bacteria contamination was observed in rainy season, followed by summer. The findings
obtained in the current study are in good agreement with an earlier study (Tiefenthaler
et al., 2009) which elucidating that prevalence of indicator bacteria varies by seasons
due to changes in temperature but were inconsistent with one previous study (Maipa
et al., 2001) describing that the highest prevalence of E. coli and fecal coliforms was
observed in summer.

The present study also demonstrated that the occurrence of indicator bacteria
varied across water sources. It appears that water samples collected from evaporative
ponds, drinking lines and ponds in the farm vicinity were heavily contaminated with
indicator bacteria whereas main tank water had the least prevalence of indicator
bacteria. By comparing the prevalence of the three indicator bacteria, it was noted

that total coliforms were most abundant in water samples.

Conclusion

In summary, indicator bacteria were detected all water sources and the
occurrence of indicator bacteria was found at high levels in rainy season and summer.
Indicator bacteria occurred at higher levels in the early stage of rearing than in the
later stage of rearing in drinking and environmental waters. Whilstin evaporative pond
water, indicator bacteria were detected at lower levels in the early stage of rearing
than in the later stage of rearing. The occurrence of indicator bacteria can possibly
enter broiler chickens and transfer to humans after consumption of improperly cooked

broiler meats.
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RESEARCH ARTICLE
Seroprevalence and risk factors associated with important
zoonotic diseases in goats and sheep in the western

provinces of Thailand

Trakarnsak Paethaisong®, Philaiphon Chetiyawan, Rattiya Naksuwan

Abstract

Objectives - To determine seroprevalence and the risk factors associated with
Coxiella burnetii, Toxoplasma gondii and Brucella melitensis infections which are the
causes of Q fever, Toxoplasmosis and Brucellosis, respectively, in goats and sheep
in western Thailand.

Materials and Methods - A cross-sectional serological survey was conducted
between January and March, 2015. Target populations were goats and sheep in 5
provinces, Kanchanaburi, Nakhon Pathom, Petchaburi, Prachuap Khiri Khan, and
Ratchaburi. A total of 2,509 serum samples from 140 randomly selected goats
and sheep farms were collected by stratified random sampling method. Serology
methods used were ELISA for Q fever and Toxoplasmosis, and mRBT and CFT
for Brucellosis. To investigate the risk factors associated with the seroprevalence,
semi-structural questionnaires were distributed to farm owners to get essential
information. Univariable analysis using chi-square test was employed to determine
an association between seropositivity and each hypothesized risk factor on both herd
and individual levels. Variables that showed statistically significant (p<0.05) were then
advanced to multivariable logistic regression model analysis.

Results - Individual and herd seroprevalences of C. burnetii infections in goats were
27.06% (506/1,870) and 83.65% (87/104), respectively, and in sheep were 11.74%
(75/639) and 63.89% (23/36), respectively. Individual and herd seroprevalences of T.
gondii infections in goats were 14.01% (262/1,870) and 78.85% (82/104), respective-
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ly, and in sheep were 11.42% (73/639) and 75.00% (27/36), respectively. Individual
and herd seroprevalences of Brucella spp. infections in goats were 1.44% (27/1,870)
and 10.58% (11/104), respectively, and in sheep were 4.38% (28/639) and 22.22%
(8/36), respectively. Multivariate logistic regression analysis for Q fever showed that
female (odds ratio [OR]=1.69, 95% confidence interval [Cl]: 1.16-2.46), age > 1 year
(OR=3.31, 95% CI: 1.98-5.53) and history of abortion (OR=1.64, 95% ClI: 1.06-2.54)
were risk factors at individual level whereas goats and sheep raised on free raising
grass in public area (OR=6.45, 95% Cl: 2.27-18.29) and presence of wildlife or vermin
surrounding farms (OR=2.96, 95% CI: 1.01-8.87) were risk factors at herd level. While
risk factors of Toxoplasmosis at individual level were age > 1 year (OR=2.29, 95% CI:
1.31-4.00) and shared rams with other farm (OR=1.52, 95% ClI: 1.07-2.15) but risk factor
at herd level was not found. Risk factors of Brucellosis at individual level were history
of abortion (OR=5.35, 95% Cl: 1.53-18.75), raising on free raising grass in public area
(OR=2.43, 95% CI: 1.17-5.04), mixing rearing goats and sheep (OR=3.04, 95% CI:
1.56-5.94), raising goats and sheep with other species (OR=3.76, 95% ClI: 1.61-8.80),
no use of disinfectant in farm (OR=5.04, 95% CI: 2.33-10.87) and using water source
with the other farms (OR=2.65, 95% CI: 1.16-6.02), and the risk factors at herd level
were raising on free raising grass in public area (OR=3.91, 95% Cl: 1.04-14.64) and
never testing for Brucellosis in farm (OR=5.02, 95% CI: 1.33-18.89).

Conclusion - The present study showed remarkable C. burnetiiand T. gondiiinfection
rates both individual and herd level, and a relatively high rate of Brucella spp. infection
atherd level in goats and sheep in western Thailand. This data is useful for establishing

control, prevention, and eradication of the zoonotic diseases.

Keywords: Brucellosis, goats, Q fever, risk factors, seroprevalence, sheep,

Toxoplasmosis, western Thailand

Veterinary Research and Development Center (Western region) PO. Box 18 Chombueng, Ratchaburi 70150, Thailand
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savfuune uazunziande C. bumeti Aufuuaselsaunslsaliafidrdrysesnu
danlunjauinlsnldfeannismelaeduazessiiuiewde siteannnisduia
Tnemsiuansaudnisetindlenandesnaen uargnufseedniinndelnaanzuns
wazunzaniziitnTnAnendnd sanaitnauniiduilewdes aulauansentsitli
Unndswz geuuss §uufien lunmefipuusenudessniay susniay uaznnwiileriala
aniay AuthadiulnnyldsedRdudalnddatiuune LL@:Lm:zgmfi’wﬁmr‘iﬁmﬁlu (CFSPH,
2007; Rodolakis et al., 2007)
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lafienlananaluda aumminainideldsindga Toxoplasma gondii das
Aenqunnaiasiuieauinideilly Taiftudulsafaseszvinsdnsuazauiiiaas
dnAnyneansnsnigalsavile wudeillivlan wauardndlunsynaideamudulead
ANNETINTNR (definitive host) L%”@ﬁfmﬁﬁmﬁﬁgﬂiwmeﬁmﬁuummw: Andiaangu
wazauiulaafianans (intermediate host) ﬁmL%yfaimﬂﬁuﬁ”mwziﬂiﬂ%ﬁﬁ@ﬂﬂu
dunndevitenuilednd waziusilidunisgeanisl bradyzoite Winly (CFSPH,
2005) ludmandndiaes Lmzﬂﬁlzﬁ"mfﬁfu wuqu“ﬁmitﬁmm%mﬂluufmm WNY WATENT
zgqndﬁzﬁ”mfimﬁm%'u (Edelhofer and Prossinger, 2010) Imeine wazunzlasianisfinide
zgqndﬁzﬁ”m‘fﬁm%'u WAZLAANENNTLUILLULLAELNAY (Dubey, 2010) INWLANTUAS
TudnTdies iHasannidesnunsAndatinusnesus g st waziingFaani (fetus)
il 2 dlanvingeanniuleledasfiudevedluudamdin ving dfu Tnevialdunn
R de 10 AR U 189N 26a T84 (et 60 §u) Aadeuuualiiufiazanaunndn
MsAEeluga m\mmmmﬂwmmmimﬂmr]Lﬂumu mﬂmmﬁn'ﬂumqnmq (60-120 344)
mﬂu@ﬂmﬂlmm st uaziianisufiegn uenaniineunsinadeanansady
Fatunnatinge (semen) m’LmnﬂugJqumLm@‘imﬂmwmuwuq (West et al., 2009)
fafudenanlidnisisde 7. gondii luladasuenanneliiinAanugidenis
meﬂﬁmﬁmmnmmﬁaqﬂLL?@’Q fj"qn'faiﬁL'ﬁmﬂﬁymmammimmmnmiiﬁi‘tﬂmf:fazﬁ“mi
WiseuNTINARANARSTRARFe s
Tsrugraladaluuns uazunz Sanmmiiaannide Brucella melitensis WudeT
alan viaiiide B. melitensis fpruguussiunsnelsaluaulfiunniigaisledeuiy
e Brucella Spp. B UNE LazunziAndasnlduansannitae Lwiﬁ”@im%ucwﬁq@q
Tugrenednd wazilunuzinlsnnaantin aenalfiinANuAEIaENLUY LAY
pavias Tuudune LL@:Lmzﬁﬁ%ﬁfaw:LLﬁqqﬂ AnsnAng sinuluuslung uazunsindies
pfausn Tnemunisuiisluiewdt 3 side 4 teeszaznissaiies une LAZLNENENUFUARS
pmsStumeenIaL etinindesnian wne uazunzuNeetanLiesniay dnSiiAn
de B. melitensis axdudBHNUNINEENANTLANIAANAITBINAGNRILNITEIAREN
Tusendnapaanzauiiagn L%ymzﬁmﬂy@uzj?ﬁ'qmméﬁ@umﬂiuwr\%m ugnANINELNE
wazunzazduide B. melitensis Hunainde AugansaRnEe B. melitensis 1 rigli
finlsn Malta fever Tsaugiaaladadedailulsnfinnessudinadniuaznufiinaud sy
%ﬁd@ﬂﬁﬁim@ﬂiiﬂﬂﬁd Anaunmne Lm:rmmrijﬁ”muw: LaZINE AAAALALINIWIUNNGH
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= dl 1 a dgl L% o % = a dl”
HAnuLdenFan1IRnmege Inan13dudalngnsaiusn wargnuiv visaenannmalaenig
a = a dlgj 1 dl nI/ a dgj % a 09/ nai
Awdzanianiamgla Al uniuteynn yaraiollfsdelslaesinatinununey
Tdiuauaunssinge uiune uazunsilifiesazlasianisiiniga B. melitensis Tns
WulsauuuBess uaziiluwivzin@anielugs daugnune uazunsiiamauazunilan
aziflunmeihlsaduszazioaiunu (CFSPH, 2009; E.C., 2011)

=® :: dgld o & dl o nﬂl a

nsAnwATRRdRgUszasfinens uaniazlsn uaziladeideananiainln

RAnsiaszudnednigaundrdny 1oun Taaldimn Taafientawanaluds uazlsnugaalada luune

&d o 4o ddy P . .
wazwnZluiui 5 AandnnIARzduAN TUTUNUNNENTAEIUNG LAZUNTBL UL
waztirdeyanlFunldlungnunuizmsdnnis ey wazindned Wilsalinasuns
nazangeaan llluaening

386 aUnsol uazisnms
WHUNITNARBILAZNITIAUAIDENS

NNTANHIMLLNIARALNN (cross-sectional study) TugaiAauNN T AN-HunAN
N.A. 2558 zﬁwﬁfmﬂ'mmmzﬁu%u (stratified random sampling) ATKANILLIARLBEIN
Tnelddesatszansuns uazunsd w.a. 2557 Wi 5 Smrianiamnssunn lun dmin
NIEYAULT UATLITH INT91s Uszanumadud uazsafs (Audinatulagansaumauaznis
doans nanUAdnd, 2557) 14 estimated prevalence TFunefuanlszansi 50%
confidence interval fis=itl 95% uazAnALAawan ARt anTL 1A (accepted error) Tizesiy
5% uaZlFanuauiagnaunz 104 Wask uazuns 36 vfu souriadn 2,500 faaing i
FBE AR ALNE LL@:LLﬂzﬁﬁmﬂq&%LWi 6 audll anvasnAensLEAD (ugular
vein) faaz 10 Aadans taeld monovette untuusnuazifudsulsfigumni -20 asn
waidua iWesenisnmageumistesl finnslunfiieaiy dunsalinmensvte
t’gﬁ”mm: wazunzynMEfTMaiusaedne Ieliuuuseuniaiedrsatieyaiiana
Hutladeideesnisfinlsaliine lsafienlananaluda uazlspugizalada
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n1sAsIANNaLimRNS

mMsnsauauRvanAalsalifn: thasuunnmamueuRLeRsaide C. burmeti 51833
ELISA Tneldgamnanadnigagy Q Fever LS| ELISAkit (LS|, France) AMHiWN1asNaaN13204
UTENH AR Tneinua Rl Eun A9 A Sample to Positive ratio (S/P ratio) tne/ldannng

S/P = (OD45Osamp|e - OD45Omean negative control)

(OD45Omean positive control - OD45Omean negative control)

PINRAININNGN 0.40 DA IHNALIN WAZNNHATasININEawinG 0.40 THiaruilunaay

msnsranauAvandalsananlanasluRa: 1haiuuamaLeuRUeRseEe T,
gondii fa8138 Indirect enzyme-linked immunosorbent assay (iELISA) Immi’*ﬁmm@@u
4113231 PrioCHECK® Toxoplasma Ab SR (PrionicsLelystad B.V., Netherlands) A1tH14n13
FINNATNIVDILTENE AR 11 AR BN AU AN Percentage Positivity (PP) lag/ launs

PP = (OD _sample - OD negative control) x 100
450 450

(OD45Opositive control - OD,_negative control)

PINRANNINNINYEDNNAL 20% DB IHNALANFABNIINAZAL LAZANNRANTIasINT1 20%
naitluau

NNSASIANAUALDAABISALSIINIARE: TTTNNFIIRNLAURLIBRGBLTE Brucella spp.
Tnamsadnnsaslsauginalagasionds modified Rose Bengal Test (MRBT) uazmsatiugu
fa835 Complement Fixation Test (CFT) A1iH1N13ANNIEN1INATFIULR4 OIE (2009)

N5AATIENd YA

nan1sRanszAlLeuiuansalsnlife lsaianlananaluda uazlsnug
A lARE m?;lm’]zﬁmmfmﬁﬂmmLwiazimv%ﬂui:ﬁmwﬁq waraeel Inaninniiun
lnniidnTlinauansentsamalsadoud 1 faaull Sedmnsuiidinauanlusziums
AN Ainmziiladidaenisfalinlife lsafienlananaluda wazlsaugimalada tng
4R chi square test MszduANERN 95% nsautlslafien p value<0.05 il
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FATziFafaanRAIATITIRLILNNINANRENY ARARAN (multivariate logistic regression
analysis) Ine/ 1l l1/sunsn SPSS asdu 17.0

NANISANE
ANNENYNSTSNAINENTRINsAnidalsaliAs lsafianlawanaluda uazlsaugiaa
Taga

NaMsAsIAMSEALLaUALaRAaEa C. bumeti LEsunazungTAelu
7 5 AmdaniARzSuAn szinaAeuNnIANEi AN 1A, 2558 SiERTANgnly
seAUTEsa wazanee lulngwingy 27.06 (506/1,870) Wz 83.65% (87/104) AMNAIAL
WATWUERIIAINTNINLFY ezt luuneviny 11.74 (75/639) Waz 63.89% (23/36)
pananay  InaddnsangnTuszAusaday wazseasanluing uazunzwintuy
23.16 (581/2,509) Wz 78.57% (110/140) ANNANAL

Table 1. Prevalence of antibodies against C. burnetii in goats and sheep in 5 western

provinces, Thailand

Prevalence

Province Goats Sheep Total

Individual Herd Individual Herd Individual Herd

Kanchanaburi 27.78(120/432) 96.00(24/25) 15.69(32/204) 100.00(12/12) 23.90(152/636) 97.30(36/37)

Nakhon

22.92(80/349)  66.67(12/18) 16.67(18/108) 80.00(4/5) 21.44(98/457)  69.57(16/23)
Pathom
Petchaburi 21.74(60/276)  82.35(14/17) 0(0/65) 0(0/4) 17.60(60/341)  66.67(14/21)
Prachuap
Khiri Kh 27.20(102/375) 83.33(20/24) 20.29(14/69) 80.00(4/5) 26.13(116/444) 82.76(24/29)
iri- Khan

Ratchaburi 32.88(144/438) 85.00(17/20) 5.70(11/193) 30.00(3/10)  24.56(155/631) 66.67(20/30)

Total 27.06(506/1,870) 83.65(87/104) 11.74(75/639) 63.89(23/36)  23.16(581/2,509) 78.57(110/140)

8R3N19EIIANLLURLDARALTS C. burnetii luune uazune luseausesa wi
dmageanNdsdndszaoumsdusaniu 26.13% (116/444) 9098901A8 AINIANTLT
nayanys uAsLgn uaznwasys wuludns 24.56 (155/631), 23.90 (152/636), 21.44

(98/457) uay 17.60% (60/341) ANAAL AaulusTALITERN WLRINQINEANAINIA
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NeYALLEWINL 97.30% (36/37) s89aeNnAe Aandnisrarumsdus uastlu 1117 uas
LW°]]‘;T‘LF§‘ Tnanwuluens 82.76 (24/29), 69.57 (16/23), 66.67 (20/30) LA 66.67% (14/21)
AINANAU (Table 1)

HANNSASIARAURLDARDLE T. gondii wummﬁﬂmmmiﬁmﬁy@ T. gondii
TuuneszAueFa uaraeaAnitu 14.01 (262/1,870) Uaz 78.85% (82/104) AMNANAL
AN IUINZIZALTIED wazsep ARl 11.42 (73/639) Uaz 75.00% (27/36) AN
anau Tnaddnsaugnlusyals sy waraaesnluine wasunzwiniy 13.35
(335/2,509) UA¥ 77.86% (109/140) ANA1AU InewLAngnIesingegn ludsudns ]z
Wi 15.85% (100/631) 789aenTAe 4andauAstlyn niayauys Uszaaumsdus uay
L‘V\H]‘i‘]_ﬁ‘ WiNAU 15.75 (72/457), 12.11 (77/636), 11.49 (51/444) uaz 10.26% (35/341)
AINAAL WUANNTNIEENgaga ludamdnuAsLan windu 91.30% (21/23) 79989117
AIUIRINILT NEYAUT INT91L[T UazilszacuAsdus winfil 83.33 (25/30), 78.38 (29/37),
76.19 (16/21) kas 62.07% (18/29) ANNANAL (Table 2)

Table 2. Prevalence of antibodies against T. gondii in goats and sheep in 5 western

provinces, Thailand

Prevalence

Province Goats Sheep Total

Individual Herd Individual Herd Individual Herd

Kanchanaburi 14.35(62/432)  80.00(20/25) 7.35(15/204) 75.00(9/12)  12.11(77/636)  78.38(29/37)

Nakhon
Path 14.04(49/349)  94.44(17/18) 21.30(23/108) 80.00(4/5) 15.75(72/457)  91.30(21/23)
athom

Petchaburi 10.51(29/276)  70.59(12/17) 9.23(6/65) 100.00(4/4)  10.26(35/341)  76.19(16/21)

Prachuap

Khiri- Khan

11.20(42/375)  62.50(15/24) 13.04(6/69)  60.00(3/5) 11.49(51/444)  62.07(18/29)

Ratchaburi 18.26(80/438)  90.00(18/20) 10.36(20/193) 70.00(7/10)  15.85(100/631) 83.33(25/30)

Total 14.01(262/1,870) 78.85(82/104) 11.42(73/639) 75.00(27/36) 13.35(335/2,509)  77.86(109/140)

NANTATIAUNTEALLAURLRARDLTER Brucella spp. HoRANNENTUIzAL
978169 UATNEN lUWWELYINAY 1.4 (27/1,870) Uaz 10.58% (11/104) AMNAIAL LAZWL
ANIAINNYNINLF Wazs 18R TuLNZYINGL 4.38 (28/639) Uag 22.22% (8/36) AMNAIAL
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TnaddnsangnlusyAtmadamn uazaassanluwng uazunzwinmi 2.19 (55/2,509)
WA 13.57% (19/140) ANAAL SMINIMIANLLAURLD AT Brucella spp. Tuung
wazung luszaumasigaga ludadnuastguwinty 3.28% (15/457) 090917 R
NTYARLE Uszanumadus 91113 waswasLs Winfiu 2.99 (19/636), 2.03 (9/444), 1.74
(11/631) W8 0.29% (1/341) AANANAL mu’Lm:ﬁm’mquuﬁmmzﬁgmmﬁ%wﬁ"mumﬂgu
WiNL 30.43% (7/23) 999a9N IWRNFTANIEYAULT UseatuAsdus ingsys uavsnais
WINAL 16.22 (6/37), 13.79 (4/29), 4.76 (1/21) Az 3.33% (1/30) AMNATAL (Table 3)

Table 3. Prevalence of antibodies against Brucella spp. in goats and sheep in 5 west-

ern provinces, Thailand
Prevalence

Province Goats Sheep Total

Individual Herd Individual Herd Individual Herd

Kanchanaburi 2.31(10/432) 12.00(3/25)  4.41(9/204)  25.00(3/12)  2.99(19/636) 16.22(6/37)

Nakhon

2.29(8/349) 22.22(4/18)  6.48(7/108)  60.00(3/5) 3.28(15/457) 30.43(7/23)
Pathom
Petchaburi 0.36(1/276) 5.88(1/17) 0(0/65) 0(0/4) 0.29(1/341) 4.76(1/21)
Prachuap

2.13(8/375) 12.50(3/24)  1.45(1/69) 20.00(1/5) 2.03(9/444) 13.79(4/29)
Khiri- Khan
Ratchaburi 0(0/438) 0(0/20) 5.70(11/193)  10.00(1/10)  1.74(11/631) 3.33(1/30)

Total 1.44(27/1,870) 10.58(11/104) 4.38(28/639) 22.22(8/36) 2.19(55/2,509) 13.57(19/140)

nsAagiladendes

msataseiifadedaslsaldfa annnsdiassinnuduiufsninanisnmg
WULeURLeRRENsAAEE C. bureti ﬁuﬁquﬂiﬁﬁiﬂLﬂummﬁgmiu?zﬁmwﬁq Tne
14455 chi square test AAszvifiazsiautsfisziumaidadii 95% wudn el ang 20
0ednd ndeelaesluulamdiansisn nefunsdeunraeunsninieay
dulugls dndlugaipailszdfnisuiie wadilyuiszuuduiug waznisnwudndiln
mez?fmfiﬁw,mzmmmﬁﬂ dsngetisauwiin Handuiusiunisnsmanuueuiues
[ﬂ’ﬂlﬁjﬂ C. burnetii InaifAN p value<0.05 (Table 4) WAZAINNITIATIZRAIMNENAUST
ITWINNNIATIANLLLALRARENSAAEE C. burnetii numuﬂmmuﬂmwmm
TuszAveanLn mil,@mﬂ@@ﬂiuuﬂ@wapmm?m: uaznIswudndln uazdnd
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Auuwnzauiadn deangageauniin AponduindiunisnsaanuweuiuenselTe
C. bumnetii IneilA1 p value<0.05 (Table 5)
dll o a Ly o dl dld o & o a a
1HeNIN1931A N Tade e N HANNANRUELNIATAN LLe UALB RGNS
Aowtia C. burnetii faennsaiasnzinuunisnanaanylaagsin Tuszausesanuilade
RENNHANNANTUSTL

Table 4. Results of Univariable analysis of risk factors for the presence of antibodies

against C. burnetii in goats and sheep at individual level

Serological results

Variable Category p-value
+ve -ve
Male 36 235
Sex
Female 545 1,693 <0.001*
<1y 17 207
Age
>1y 564 1,721 <0.001*
<60 234 1005
Herd size
>60 347 923 <0.001*
Yes 325 874
Free raising grass (public area) <0.001*
No 256 1054
Yes 105 299
Mixed rearing goats and sheep 0.140
No 476 1629
Yes 75 130
Contact with other goats/sheep from other herds <0.001*
No 506 1,798
Yes 236 525
History of abortion <0.001*
No 345 1403
Yes 267 644
History of reproductive problem <0.001*
No 314 1284
Yes 76 210
Use water source with the other farms 0.146
No 505 1,718
Yes 358 1308
Presence of wildlife and vermin surrounding farms 0.005*
No 223 620
Yes 335 1155
Use of disinfectants 0.334
No 246 773

*p-value significant (p<0.05)
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Table 5. Univariable analysis of risk factors for the presence of antibodies against C.

burnetii in goats and sheep at herd level

Serological results

Variable Category p-value
+ve -ve
<60 58 19
Herd size 0.301
>60 52 11
Yes 62 5
Free raising grass (public area) <0.001*
No 48 25
Yes 33 8
History of abortion 0.722
No 77 22
Yes 39 10
History of reproductive problem 0.829
No 71 20
Yes 66 16
Use of disinfectants 0.511
No 44 14
Yes 16 1
Use water source with the other farms
No 94 29 0.090
Yes 69 25
Presence of wildlife and vermin surrounding farms N 41 5 0.033*
o}

*p-value significant (p<0.05)

nsAsIANLLeURLeAREN AR C. bumeti THud dadedeiinanuides
Aniu 1.69 winreaunAg (OR: 1.69; 95% Cl: 1.16-2.46; p=0.006) zﬁ“mfﬁﬁmqﬁiuwi 1
Hauly Spanadaannniilu 3.31 Lﬁﬁﬂ@ﬂ@vmfﬁﬁﬂﬂqﬁ@ﬂﬂdﬂ 11 (OR: 3.31; 95% ClI: 1.
98-5.53; p<0.001) Lmzz?fmfﬂucgqmﬂﬁﬁi:fﬁmmﬁqﬁmml,?ﬁlmmﬂLﬂu 1.64 WiNU294R3
Iwﬂﬂﬁiﬂmﬂﬁﬂ?:'ﬁﬂﬁmﬁd (OR: 1.64; 95% Cl: 1.06-2.54; p=0.025) WAZN1IIATIZH
mﬂ@@”ﬂL?ﬁlmimzﬁmwQawudﬂuﬂw§m7'iﬁﬂfmﬁ”mﬂ@i@ﬂ‘lulm@waﬁﬁmmam:
fanudesnnidy 645 Wi ﬂJﬂQW’]‘?ﬂJﬁiﬂﬂﬁLayﬁlxiﬂ@'ﬂilslul,l,ﬂﬂx‘imﬁ’m’]ﬁ’]‘a‘mz (OR:
6.45; 95% Cl: 2.27-18.29; p<0.001) el SR udndn uazdnsiuunzaTnALEn
Usngegjsan) W13 S 2.96 wihaash i linudadl uasdafiluums
1aLdn dsngetjsanriin (OR: 2.96; 95% Cl: 1.01-8.87; p=0.048) (Table 6)

19 26 21iuN 1 unsIAN
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Table 6. Final logistic regression model for positive risk factors associated with C.

burnetii infection in goats and sheep at individual and herd level

Level Risk factor B SE Cl Odds p-value
Individual - Sex (female) 0.525 0.192 1.161-2.462 1.690 0.006
- Age (>1 year) 1.197 0.262 1.981-5.529 3.309 <0.001
- History of abortion 0.497 0.222 1.064-2.539 1.644 0.025
Herd - Free raising grass (pub- 1.864 0.532 2.273-18.291 6.447 <0.001
lic area)
- Presence of 1.086 0.549 1.009-8.869 2.961 0.048

wildlife and vermin

surrounding farms

B: Regression coefficient, SE: standard errer, Cl: confidence interval at 95%

nsAasziladedaddsananlananalu@a luszdumas wudn e ang
nslieruginuiumiiiu uarnsldlithensinde sy Spauduiusiunisnsa
WULAURLRAsa @S T gondii TaaidlAn p value<0.05 (Table 7) dauluszAusagleliny
ﬂ@"ﬁ\vﬁllﬂjﬁﬁﬂquﬁmﬁuﬁﬁUﬂ’]iWﬂ@WULL@ua‘U'ﬂa[ﬂ'ﬂL%”ﬂ T. gondii (Table 8) waziile
fnmsAnsiniasuidasdnalinnsannesnyiadain lusssunafanudindndiaens
111nn91 1 Tl (OR: 2.29: 95% CI: 1.31-4.00; p=0.004) uarn1gldneiugsoniuniia
au (OR: 1.52; 95% Cl: 1.07-2.15; p=0.020) utladendessasnisfinga T gondii Tu
W WAZUNE TN AT IUIEAUTEIR liwuiadendessianismsanyuueuiives
fadn T, gondii Tuung wazune (Table 9)
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Table 7. Univariable analysis of risk factors for presence of antibodies against T.

gondii in goats and sheep at individual level

P
UUN

Serological results

Variable Category p-value
+ve -ve
Sex Male 24 247
0.021*
Female 311 1,927
Age <1 14 210
¢ Y <0.001*
>1y 321 1,964
Herd size <60 149 1,090
0.054
>60 186 1,084
Free raising grass (public area) Yes 151 1,048
0.286
No 184 1,126
Mixed rearing goats and sheep Yes 48 356
0.342
No 287 1,818
Raised goats/sheep with other species Yes 22 129 0.650
No 313 2,045 '
Contact with other goats/sheep from other herds Yes 25 180 0.611
No 310 1,994 '
Shared rams with other farms Yes 45 192
0.007*
No 290 1,982
History of abortion Yes 104 657
0.760
No 231 1,517
History of reproductive problem Yes 119 792 0.747
No 216 1,382 '
Use water source with the other farms Yes 28 258 0.060
No 307 1,916 '
Presence of wildlife and vermin surrounding farms Yes 226 1,440 0.659
No 109 734 '
Use of disinfectants Yes 182 1,308
0.043*
No 153 866
Raised cat in farm Yes 94 662
0.121
No 180 1,026
Raised dog in farm Yes 214 1,288
0.659
No 60 400

*p-value significant (p<0.05)
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Table 8. Univariable analysis of risk factors for presence of antibodies against 7.

gondii in goats and sheep at herd level

Serological results

Variable Category p-value
+ve -ve

<60 56 21

Herd size 0.106
>60 53 10
Yes 55 12

Free raising grass (public area) 0.248
No 54 19
Yes 17 6

Mixed rearing goats and sheep 0.618
No 92 25
Yes 10 2

Contact with other goats/sheep from other herds 0.633
No 99 29
Yes 10 4

Shared rams with other farms 0.541
No 99 27
Yes 31 10

History of abortion 0.680
No 78 21
Yes 38 11

History of reproductive problem 0.949
No 71 20
Yes 13 4

Use water source with the other farms 0.883
No 96 27
Yes 73 21

Presence of wildlife and vermin surrounding farms 0.936
No 36 10
Yes 65 17

Use of disinfectants 0.633
No 44 14
Yes 37 7

Raised cat in farm 0.665
No 55 13

Raised dog in farm Yes 69 15

1.000

No 23 5

*p-value significant (p<0.05)
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Table 9. Final logistic regression model for positive risk factors associated with
T.gondli infection in goats and sheep at individual level
Risk factor B SE Odds Cl p-value
Age (>1 year) 0.827 0.285 2.286 1.307-4.000 0.004
Shared rams 0.416 0.179 1.516 1.066-2.154 0.020

with other farms

B: Regression coefficient, SE: standard errer, Cl: confidence interval at 95%

Table 10. Univariable analysis of risk factors for presence of antibodies against

Brucella spp. in goats and sheep at individual level

Serological results
Variable Category p-value
positive  negative

Male 4 267
Sex 0.394
Female 51 2,187
) <60 30 1,209
Herd size 0.439
>60 25 1,245
. . Yes 41 1,158
Free raising grass (public area) <0.001*
No 14 1,296
) ) Yes 30 374
Mixed rearing goats and sheep <0.001*
No 25 2,080
) ) ) Yes 15 136
Raised goats/sheep with other species <0.001*
No 40 2,318
) Yes 9 196
Contact with other goats/sheep from other herds 0.030*
No 46 2,258
) Yes 8 229
Shared rams with other farms 1.191
No 47 2,225
) ) Yes 37 724
History of abortion <0.001*
No 18 1,730
) ) Yes 41 870
History of reproductive problem <0.001*
No 14 1,584
o Yes 15 1,597
Ever tested Brucellosis in farm <0.001*
No 39 809
) Yes 15 271
Use water source with the other farms <0.001*
No 40 2,183
- Yes 9 1,481
Use of disinfectants <0.001*
No 46 973

*p-value significant (p<0.05)
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Table 11. Univariable analysis of risk factors for presence of antibodies against

Brucella spp. in goats and sheep at herd level

Serological results

Variable Category p-value
positive  negative

<60 10 67

Herd size 0.823
>60 9 54
Yes 15 52

Free raising grass (public area) 0.004*
No 4 69
Yes 7 16

Mixed rearing goats and sheep 0.010*
No 12 105
Yes 3 5

Raised goats/sheep with other species 0.042*
No 16 116
Yes 4 8

Contact with other goats/sheep from other herds 0.036*
No 15 113
Yes 4 10

Shared rams with other farms 0.084
No 15 111
Yes 9 32

History of abortion 0.063
No 10 89
Yes 11 38

History of reproductive problem 0.024*
No 8 83
Yes 4 82

Ever tested Brucellosis in farm <0.001*
No 14 37
Yes 4 13

Use water source with the other farms 0.201
No 15 108
Yes 4 78

Use of disinfectants <0.001*
No 15 43

*p-value significant (p<0.05)
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a 4 o a8 a o o ' g i

nsaiaszntlasedsslsaugiaalada lussAumesa nudl nsiaestanslu

WUAIMENANE1 704 NNTALNUNE LAZINZIINAY NTRENUNEUTaLN NN LERdrlin R
= = dl = o/ ¥ =

wedunsviTaunzaaannnstaululugs dndlugamatidsydfinisuiie wediloyun
sruuAUnUg nasliipansalsnugiaaladaninan nsldunasinsaniuniiuau
wazn sl linenginmalunniu uiladenianuduiusiunisnmanuieuhvansaiie
Brucella spp. IngidlAn p value<0.05 (Table 10) dauluszatisnaelswudn nasiassilaas

Tunlauij181871904 NTLALNUNG LAZUNZIINAY NITIAESLWZYiTaLNZIaNALART

a 4#‘ = A dl = A o & 1
TADY LN VFo LN zaanwaInsseauLulus inedioyuszunduug nnsliae
pavalsaugaalaganinon waznislildnengdnteluniiu iuiladendaouduing
AUN1IMIRNLLBUALLARLTE Brucella spp. Il p value<0.05 (Table 11)

dl -] Qs dl b % a 6 a a o/ o/ U -3
WerntladenlFundnaziuuunisonnasniiasann luszdusasonudn 4o

Tuglapedisedmnsuiia (OR: 5.35; 95% Cl: 1.53-18.75; p=0. 009) nsiaerlaasluulas
‘MELI’WZQ’]ﬁ'W‘J‘ELL“’ (OR: 2.43; 95% CI: 1.17-5.04; p=0.018) ﬂ’]‘é‘L@EI\‘lLLW“’ UaZLNZIINY
(OR:3.04;95% Cl: 1.56-5.94; p=0. 001)ma‘mmLLW”m@Lm“ifmﬂuﬁmwmu (OR:3.76;
95% CI: 1.61-8.80; p=0.002) n7lailtihensini@elumini (OR: 5.04; 95% CI: 2.33-10.87;
0<0.001) wazn s umaatin e FLAL (OR: 2.65; 95% Cl: 1.16-6.02; p=0.020)
Turladedesaeenisiade Brucela spp. THWNE wazune 4aun19atAIef gL
'-mﬂtﬂ\iwud’]ﬂ'\ilﬁmﬂ@i@ﬂul,l,ﬂmmﬁﬂmﬁ’mmx (OR:3.91;95% Cl: 1.04-14.64; p=0.043)
waznsliipamsalsaugiraladaninew (OR: 5.02; 95% Cl: 1.33-18.89; p=0.017)
urladedesaeaanisinde Brucelia spp. e wazwne (Table 12)
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Table 12. Final logistic regression model for positive risk factors associated with

Brucella spp. infection in goats and sheep at individual and herd level

Level Risk factor B SE Odds Cl p-value

Individual - History of abortion 1.677 0.641 5.351 1.5627 - 18.752 0.009
- Free raising grass (public area) 0.886 0.373 2.425 1.167 - 5.037 0.018
- Mixed rearing goats and sheep 1.113 0.341 3.042 1.558 - 5.939 0.001
- Raised goats/sheep with other 1.325 0.434 3.760 1.607 - 8.801 0.002
species 1.617 0.392 5.036 2.334-10.868 <0.001
- Not use of disinfectants in farm 0.974 0.419 2.648 1.164 - 6.021 0.020
- Use water source with the other
farms

Herd - Free raising grass (public area) 1.364 0.674 3.911 1.044-14.644 0.043
- Never tested Brucellosis in farm 1.613 0.676 5.016 1.332-18.889 0.017

B: Regression coefficient, SE: standard errer, Cl: confidence interval at 95%

PERENL
Tsalafa

ANHANNIATIAVLEURLIRRRaIEE C. burneti luune wazin=iaeluAnA
Az Tunnluasei WUANTNIIYFL 23.16% (581/2,509) Uarseltls 78.57% (110/140)
Tneluunzanesn uwazesgsAnidu 27.06 (506/1,870) WAy 83.65% (87/104) AINANAL
warluunyaesa uazseesAny 11.74 (75/639) WAy 63.89% (23/36) AINAIAL
nsAnenakaiiRgnsaugngandnsaneludsuindlng Tag Sangkasuwan and
Pongpradit (1968) $ngnuwuAnagnuaslsa i luune wne uazlage 2.30-6.10% was
qandnlunanelszina 1 Schimmer etal. (2011) ﬁm:mmmqﬂmm‘ﬂmﬁﬁﬂuuwzuuﬁ'
Uszmatisaduaus 1wl a.A. 2009-2010 #9931ALAT ELISA WUANENINEHD LAZI8EN
WINAL 21.40 WAZ 43.10% AMNAIAL Hunninghaus et al. (2012) AIMATN UL AA LT
C. burnetii 10235 ELISA Tuuny uazunzilszwmaadnimeiuaus wuaaugnaasisalian
TUUNZIZALNYAD WATIEEYINAL 3.43 (11/321) WAz 11.11% (8/72) ANNAAU LAY
AN TUINZIZALITIED WATTIERAWINAL 1.80 (9/500) LAz 5.00% (5/100) AINAIAL
Jung et al. (2014) AnwueuRLeRreda C. bumneti Tuunsudaissinanvald
FI99AGNEAD ELISAWLRSRIANNYNTIRIFaWnGL 19.10% (114/597) daw Ruiz-Fons etal. (2010)
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pavadinune uazunylulssmaanlulaeds ELISA wumanxgnaeslsalifnluuneseau
21850 UAazaEp AL 8.70 Uay 45.00% ANAAU usRANgnaadlsaliAcluwng
F2AUEF UALTIEEINTL 11.80 UAT 74.00% MNANL TeRsnmAnugnindiAe
funsAnafe

NsANEASINUS RTINS AsIANLILEUALRARRITE C. bumetii nazanevivlu
Uz uazunZTIAe LR 5 Smdananzuan hefisasmaansmneaddlume uazuns

Tuusiazdandngans 66.67-97.30% wazdnasAnugnIesaet] o 17.60-26.13% 9%

uTl w.A. 2555 Yingst et al. (2013) Enn13d199alsaldAaNAARE 19T TN TR
an Wlauy uazune s inunnlgu dezaoumidus uazs v A POR wuliinauan
10.00 (1/10), 30.00 (3/10) Wa% 10.00% (1/10) ANNANFL wamsliifiuinide ldAadinsuns
nazaneillluladasluniansduan Tadszannsuns wazungluhfuiivanisinen
SauannAsTinsduaEe C. burnetii ufey LL@vm@Lﬂuﬁfmuimﬁzﬁﬁﬁmﬁm@LLW'i
m.ﬂ'mmiﬂmﬁmaujmummuwmﬂ S TN AEUNY LaTNEAanann
ﬂfs?‘mmﬂmuﬂLm:rmm‘ml,@mum LATUNE PLTa W TR deslins R dialunns
asfusiesannisiiaidaandniuardanieniionainsthuidendatl
annIAseiTade et aouduRus AunT IR sanLLe uAL ARIE e
C. bumnetii Wszsussianudn dadinadeduadudaatanisnsanuuaurvedise
nnsAndEe C. burneti (OR=1.69) anaifiasannuny uazunsuislauniudndonlsn
ﬁzﬁﬁﬁmmmﬁ”@ C. burnetii (Rah|m| et al., 2010) Tmfmmmeuﬂwmmm@uﬂﬂmmvmu
Lﬁﬂﬂﬂﬂll’]ﬂ‘].l@@@ﬂﬁ‘v fTagnng uastinuudn mmaﬂmuﬂ@ﬂmﬁmmmlmﬂ LAZAIAR
vdamdinann (Guatteo et al., 2006; Rahimi et al., 2010) safuaswdernnsuden
uazuninszanelugl uazluune uazunsiislengsus 1 Tiuld uade @ussienisnma
wuLeURLeRReNsAATe C. bumeti inidlu 3.31 Winesun uazunziinenyiienndn
11 (OR=3.31) G9ganARaaiLN1TANE104 Jung et al. (2014) TuilszwmAn1vals
fwudn unedilaindeengsious 1 T3l faaadiniusiunisasanuusufvedselsn
A TuunzedaidudAyneadn neailesnanludaditenguniuazilenia
lunsdudatudniianderieiilenadusiarudentuieuluanmuanden1iunn uay
wunidnsitengtioand dwiudaTlugueeiilsssRineuhe duladeidaeienisnsaa
WULAURLDRARNNTARGEE C. burnetii (OR=1.64) vhy anaitlesnanninesssnT AL
WseunsiiAnide C. bumetii erauanse N1sIaszLLALLE THun ufiegn qnang
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wnAaanA INANN NAgnanLaL nax ks vsalliignaauue waznisuisaznuluseasiing
ga9n19iaTienisasasindAaan (Rodolakis et al., 2007) 2819 lsARINANINLINERST AR
a1nNTuieenafiesiansuAIikiea e an Nt lidnduansainisuiiald v lsaugua
Tada lsnfianlananaluda nsinmedu] Toywinisdanisluniiu ludndnisvieusdn
TAFunnansenunszimaui unIanIn Tadufiiuauannara9811s 99unelezdn
nsliignunsriinluanedndasvies Aduarmeinlidnduansainisuiialfidumi
& " : 5 o 4 de .

nassunziraunzuuulaas luldasnajransisnuziduiladedasndnAny

TunsAnATIHluszALeLa (OR=6.45) analtiasaindnnisiaesdniuuntlans luuilas
£ QI o dal '8 lﬂl dld a d’l =

uejnanssnizaviduniafinlenialunisduiameanndndyaau NinsAnTelisesia
a o o & A g = % y oA A . - v
winTanalunisdudameniulenlu@aunaienld Wellmanaguanianisdniazaing
atlafviatin il anununusaguandan [wu ANEeL ANLINLAS uazangi el
{lua111 (CFSPH, 2007) doutladeAnuaNNdnsiln LL@VﬁmiﬂuLmvmmmﬁﬂ dsng
famfam W5 mmmmem@mimm@wuLmummmmmimmm@ C. burnetii (OR=2. 96)
171 AaINN19AN®1284 Reusken et al. (2011) wmwmﬂummmmmimﬂummmﬂmﬂ
C. burnetii waztinm@adinuunglupalAdnsls Farfudnsin uazdndiuunzauwnaidn
manannanaudndtinmendnAty uwazuninszanade lddsdndniasslunniuls

wuanalunisasupuuazilasiulsalifa arunsnafiunisléivaauuamig i
Tuglsnfinnsdinsiearnnsnannisfinseaadlsalaanisuandnsnsifiaseananes indnsn
#NARSNUANTAATAANAIANNNITARBAFINTHINTAEN UALIUBIANES C. burnetii
g luAIWIAABNAUIUNIN AIATUNUNNA AT A ToiTaU LATasialAsadldfaetinen
| & v o = [ o rdﬁl & =y [ o
sintelsn wazfvinaunandesiudndipaaibes T neelie une uazuny Festeeiy
ma‘z@mmimm\mum@ 6un mimummmq ma“lfnmmmLsnﬂmmmmﬂumﬂmn
Lmemmwm (CFSPH, 2007) mmwmwuum?mmum LAasLLNY memﬂ%ﬂmm
Fifeates WHun miﬂimwummmLLW:W@memLmuﬂ@@ﬂwmﬂﬂuuﬂmumﬁ
arsnsuziiunisiaesslununndsenseuliluiudndysan waziidndadduuny
AUALANAININNTEFDN NIzUA uaziy Bauninzaeslsalifn

Tsananlananaluas

7 1
A A

AMNNANITIATIANLAURLAARLED T. gondii MAFNUNE Lazunzlunun 5

1
[ %

ANIABINIARZIUAN AT WUWWE Lazung? WinaLansan1amadaLlsAnasuinfvia
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nsAne TpewumaINgnaesia 13.35% (335/2,509) UAZINEES 77.86% (109/140)
BaANNIINN AN TN UINTee TlanTuazAny (2557) ANEIAHN uaviladedes
Tz wazunz Ui 5 SainnieARduAnEae s IELISA wuAwgnaEs 16.27%
wazINeEa 81.03% quummqﬂmmm?ﬁmﬁ”@ T. gondii TuszausesrasunzAntiy
14.01% (262/1,870) wazunzdniin 11.42% (73/639) luszausselaaaunsaniu
78.85% (82/104) wazknzAnuily 75.00% (27/36) BJ@ﬂ’]?ﬁﬂ‘hﬂﬂ%ﬁﬁy@j\‘md’m’]ﬁ‘ﬁﬂﬂﬁ
’Lummmﬁmﬁ@m@uuuﬁwummﬁﬂlmwzixﬁmwﬁqwhﬁu 6.20% LATINEEaYINNL
25.35% (819518 waznasn, 2552) daaulunals naAnEnARaRANNdNNN AN LS
m@@ﬁwummﬂqﬂmrﬁTffLuLLw:whrTu 27.90% (Jittapalapong et al., 2005) Faragaq
MsANENTIAIAEeAE Latex agglutination test
FlouRauifeuiunnsdnmlusalssmanudndamnimsanLeLFUe e de
7. gondii luiimenzsuansnimaney Usswne lun luilszmeusia wuaaagn
85 TUWWZWNTL 18.40% m39almens IHA, IFA uaz ELISA (Figueiredo et al., 2001)
Tutszmagaiun wupugnaesaluune wazunzwiniy 67.90% nalaeds IFA
(Hove etal., 2005) luilszmanss wuaaugnsesia uineindu 30.70% wazunziviniu
48.60% n3931A8i35 ELISA (Tzanidakis et al., 2012) Tutlszmauaiingd wuaangnluune
PEFAWINTL 17.00% fig9alaeidd DAT (Stormoen et al., 2012) lutlszmeaihy wupaugn
21862 MWNZWNAY 25.10% WATWNTWNAY 49.30% m3qalneds iELISA (Garcia-
Bocanegra et al., 2013) Tutlszmalismina wuadnugnaefaluineiviniy 18.50%
WAZLNZIWINAL 33.60% M99alaeRs MAT (Lopes et al., 2013) wazlulssimAdnia wu
AINTNIEFARAUNEARLTW 41.70% wazunzAnidlu 59.30% snearasunsmniiy
96.60% LazlnzAnLlU 87.50% nalneas IFA (Gazzonis et al., 2015)
anNAtAIiTad LTIt A duiuE iU AN LLeUR U AAIE
T. gondii Tuunz uazunzluszAumess wuidninaengsous 1 auly faanides
fantsdnide T, gondii mﬂﬂdf\zﬁvmiﬁﬁmgﬁ@mdﬁ 11 (OR=2.29) FagnnAaqrL
nNsANEYeY Jittapalapong et al. (2005) ?ﬁﬂmm’]mﬂmmm?ﬁmﬁ”@ T. gondii
IuLszﬁ”m?ﬁ“qWTmm@@ Wudﬂuuwzmqﬁiuwi 104921 (OR=19.60) waziaus 2 Al
(OR=2.70) fanudessanisfinde T gondii 1nndunzangiiasnan 1 1 uaraneeu
289 Gebremedhin and Gizaw (2014) finudnunziinengfaus 1 §3uld (OR=8.55)

v v 1

P~ a ) a & . ) o ) N o A A
UAYNLAENRARNITAALT® T. gondii Nqﬂﬂ']qLLﬂzﬂqﬂu@ﬂﬂqq 1 U YINUAIRLUBIRANLNG
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%

= v o dgl nﬂl 1 = rdl d” al dy
wazunzilanialisumenas luszorlaladasdalwdauluduandanunauainany

[

(Katzer et al., 2011; Gebremedhin and Gizaw, 2014) uazn1sldnanugiauiunninpu

=

ﬂLﬂuﬂﬂumﬂ%mmmmwmmama‘m?mmmm T. gondii (OR=1.52) Lummmm LAY

6

W Lwﬂr:mmmlfn@mma?mumfamumammeaim (West et al., 2009) muumimmwuq
mm/\mmummmmmwuﬁhﬂwumL@\mLﬂuﬂ'mwm‘lﬂmmiumﬂmulﬁm T. gondiii
anwudy AVUN1TINATITI UTEAUT BN TBIUNEG UATUNY nansAnEASal Tainy
mmzﬁ“uﬁuﬁiwdwﬁﬁﬂL?ﬁlmm'wj funtsmmanLLauRUeAsada T. gondii luuwz
LATWNY

4

Yeyannsszinneesisafientonanaludaludadniag dunanydunnddludu
finsudunnniin nednmanfTunnstududdinamULeuRLeARaIde T, gondii
luung wazunzidsuieninilng waznsvieuisanielufiuiniansdunn dann
NEATNITIANITUA wazauAnlsaTiAdemTuTywTugAAIMNTTINTAEIUNE
uaz wneluaunAm ma:rmmmmmumLLMmﬂwimummmamaluﬂwm‘mmnmu
edauannisudendeneluring a?fmmma‘iu%wrﬂwuqmuﬂuW’]imfauLWﬂ@mﬁ@@ﬂ
Aeasensiinide uazieyaainnisinenilgdldiduuuamnelunisasisaniuninming

1aanlsananlananaludasald

TsAusITAlaRE

HANNIAIAV LA LRRAREE Brucella spp. luung LA AR TN
’Luﬂ%@f‘fwummqmwﬁq 2.19% (55/2,509) Wazseil 13.57% (19/140) Taaidaanudgn
Tuuneaesa uazaepaAnu 1.44 (27/1,870) uaz 10.58% (11/104) AINANAL LAz
Haugnluunzanada uazanagaAniily 4.38 (28/639) uay 22.22% (8/36) ANNATAL
maﬁm:mﬂ%ﬂﬁﬁmﬁm;mwm"fszgaﬂfh'mm’mmm’nmmimugvﬁ@‘[aam‘lummm:&umﬂ
pavilszinalneglull w.a. 2557 (AudaduuasWmuinisdaounndnianziunn, 2557)
Tnefaougnluunesesa 1.01% (827/81,963) wazunzs1asa 1.08% (48/4,431)
LARNNIINATAN 1 99F 9NN ALALATLY (2556) ‘1'71'mmmm@ﬂ’wmfmimugvmim%m
luunzluin 5 Sminnianssunningds ELISA uaz CFT luil w.a. 2555 wupawan
$8IR3 5.08% (70/1,379) uazsetle 18.39% (16/87) AUN9RN N LRIATLN2AN A LAY
Wlans (2550) ?imm’mm@ma‘mmq‘ﬂmugvﬁai@%lmm:Mﬁ”uﬁ' 5 A4WIANIARZIUAN
1nei3s RBT wupawgnaeslsniiluil w.e. 2547 s1es 1.52% wazsnge 10.74%
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delndiAaeiuniafne il wailul w.a. 2548 wuadngnueslsaiisnesin 5.14% wazaees
42.47% wazl W.A. 2549 WUANENUD3LIATIIEIFD 3.68% WATINEIEN 35.18% 99NN
= d” dl = o =® a dgj dl dl
nafneil WawssuinauiunisAnelsaugumaladaluuns luiunnirausesdszima
1 =® 3 dg, 1 dl = d’l dl o o = =
WLINNIANHIATITGININNUNITINL (2552) Anwn st luunsunndmdnuuni 3 Uyusi
LATNIEURIFATRLFEN TInaaeUlsalneds RBT uay CFT WUANTNINEGAL 0.25% uay
98Els 6.30% Tnanulsaugiaalafandsndnuuniysinesdandninen uasnafingduas
23703 (2555) d13aanrnngnaaslsaugimaladaluune 8 Aamdnnialslneds RBT
uwaz cELISA WURANTYNINEFY LazsneEawiniy 1.02 uaz 5.71% AINAIAL 20ueh
MrEguayddes (2550) Anmlsaugialadaluunsunzniaainanendmdndaum
Tt w.a. 2548 wumougnaaslsaugaaladaluunaasn 1.59% IndAeeiunisfnem
AT wairougnaaslsaugmaladaluwnzaesia 0.33% ANNIINITANENT uazdTInat
warAMy (2554) Anwiadngnaaslsaugiaaladaluunziiieludandindouiningds
RBT uaz CFT WLRAMNTNINEED 1.33% INALALaiLn1sAnsT uiAaugnaels 14.08%
B9gaNINTANIY

waNasnan1neapiailiusedmdn nuddmdnuaslguiiaugnaesdsail

Tuwne mequw%jwzﬁumﬂﬁq WATTElENWINAL 3.28 (15/457) uay 30.43% (7/23)
puAriy Taaaaugnane i luinsgegafisendanioauls 2.31% (10/432) ud
mﬁm;m’mQﬂuLLw:zgazgmﬁ@“wd"mumﬂgm 22.22% (4/18) @9UAINNININUAD LAY
:'r’mQﬂmm:zgmmﬁﬁw%umﬂguwi'ﬁu 6.48 (7/108) waz 60.00% (3/5) ANNANAL
Lﬁﬂuﬁ“umiﬁﬂmm’wmﬂmmmiﬁmﬁ”@ Brucella spp. Tuunzunludsndnunaslyy
msalaeds RBT, ELISA way CFT m@qmmmm AWy (2557) Wmfmmm’mm 4.66%
mnmmmnwm A2UANTNINREN 20.00% In&IRENAUNNIANENT wazNNsANEN
799 Kaewket (2008) fianwarngnaeslsaugisaladaluunsidmsaniyauilud
W.A. 2550 f139alALAD RBT, IELISA way CFT WURAMNINIEAD ULAzs8ENgaDs 11.51
WAz 45.80% ANAAL FaganinnaAnmiduy nansAnmAiinmanuweuRven
siaiie Brucella spp. lunndmsaiiinnisdisea Tnefimugnizduaegigendnme
F7 LAAITNNNIUNNITANEIRade Brucella spp. BeN9NAN99n9 N LAZUNZAIAEN
”Luqﬁmm?:ﬁufum?mwLmuﬁmﬁﬁi@ﬁ”@ Brucella spp. taifnazdslapaspsiasiios
Fafunnsatnesiaiies dauung wasunsiiande Brucella spp. A3HNNNae TN
desannung wazunsfilinauansanimagauaziflunvsiings Brucelia spp. §Au

19 26 21iuN 1 unsIAN

2559

Q

a
- AQUEu



Vol. 26 No. 1 JANUARY - JUNE 2016

KKU
Veterinary Journal

50

fieulndTatudniinaide I&mL@W'\:mwmmé’gﬁyﬂmw: LATUNEAADARUALITY
lurfadeednd Saomidessienishadegeainnisdudalnenseiusn uazgnuii
feenaimidelnanisiwitananisnela Aadedumadeym sauidilnaium
uaEHARSTIA LT sk unsruaunssnde feliRatymAuansisnige
SlenReuifeuiunisfnmanugneeslsauggaladalulssmaiiaauns uas
wnziiluamanunssy wudnasgnaeslsaugaaladalunianzduanaslszimalne
FasgAUIes wazaede AndnnIasanULeuRLeAseide B. melitensis Tuunz
filszmaddngin Ganuaniugnanes uazanegegedi 9.80 uaz 70.89% MINSIGL
m99almeAa RBT waz CFT (Solorio-Rivera et al., 2007) Tuuneitszmadingin denuaany
TNIEIR 7.26% m39almena standard agglutination card test (Marin et al., 2015) ‘?me‘ﬁl
Kaoud et al. (2010) senuAdngnaadlsnugiaalagalulbne uny wazlafilszmaaysd
WAL 14.50, 21.20 WAY 2.16% AINANAL Fam3aalneiAa RBT uaz iELISA d9u Negash
et al. (2012) 'mm'1uﬂqﬁmgrmm‘tmugmmamiuzﬁ“mﬂﬁyﬂqLﬁyﬂwu’]mlﬁﬂ‘lumﬂmﬁu@ﬂn
eszmaetledl nuweuRveAseide B. melitensis luuny wazunzszALsLEa Wiy
9.39 UAY 8.77% FNAIAL TmsaalandE RBT uax CFT afntnued Sharifi et al. (2014)
meeueangnaedlsaugaaladaluune uazunsiinanziueenidasliaessme
BUIMUNLANTNIIEFL UATIIERN 3.10 Uaz 21.00% AINATAL f9nealaeid RBT
wae Wright and 2-mercaptoethanol Brucella agglutination test mmﬁi Hawari (2012)
e uANgnUaslsaugalaga luune wazunsiillssnAaefunuszLefwnTL 24.6
1A% 21.1% ANUAISL B9m99alneAE RBT uaz CFT ANIAnE 1 Kabagambe etal. (2001)
17;'3’1m’mmfaﬂmﬂmfaqimugwmi@amiul,l,wz‘lummm:d"u@@ﬂ WATATIUANTDILTLINA
AUAT WUANNENINLAD WATIILENES 2.00 kAT 13.00% ANNAIAL Fameaalneia
card test WAL tube agglutination test ‘?me‘ﬁl Islam et al. (2010) mwi‘iﬂfﬁmm:um
filszmetiananmneludl A.d. 2008-2009 TneA3 RBT uaz microagglutination test
wummqmzﬁmwﬁwmimfj 3.37% uav Lone et al. (2013) m9aalsaugiaaladaly
ungivuauemiefUlszmedudelud af. 20102012 Teia RBPT uaz STAT WUAY AN
FAUTERA 6.50% winsAnmARTNLAAnTestsAgIndINTANEYRY Ferede et al.
(2011) aﬂm’mﬁmwqﬂmmimugmaiaEmluﬁmfilﬁymLﬁy@wmmLﬁﬂVTyﬂuLmzi@mﬁm
Bahir Dar nun1ARziuaANREamdasaslszmaedlads wuaugnaesalulne
LazUNZWINTL 0.80 WAz 0.00% ANANGL Tunsaalneids RBPT waz CFT uaz Coelho
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etal. (2013) Meuanngnaasisaugraladaluwne uazunziniaaziuaaniaeemiia
2091lszinAlLanna NuAMNTNINLAL LAZIIEEN 0.44 UAY 8.90% ANNAIAL T9R9IA
Tae3% RBT waz CFT annnisdanmiaieiuansliviudinanugnaasisaugiaalada
Tunianzdunnaestsuna e reuieiindivane dssinmenaiiasunainnauladnd
Humsnislunisnalsaugiraladantingdugnn uazindnlsadinainanWnuung uay
1 1 dl o =
wnzagsattiaatlulszaimnd
=3 o dl dld o 6 o/ a al dal
N19ANE1TARELA AN N AN NANAUSILNITAII_ANLUARALBAFBLTe Brucella
:/, d” o o 1 Q; = ) %
spp. uny wazunzafaiiluszAusasanudn nasndndlugsnaitsedinisuiatly
A Aea99N15RAE@e Brucella spp. (OR=5.35) H9@anARaaril 1897111849 89N1A
s e 4 . @ o I
WAZADLY (2556) NANETaqeldedsanisfaie B. melitensis MWNZNLAL MINUN
o | tzll e o £ o dl allnzl o &
AARZIURN WUINIRLN I SN sz d RN s nTad e deanR A NN AUS
Aunnsdaliia B. melitensis Tuszauasaadeldad Aty (OR=3.80) daun1sAne
a9 nINaUAZ ALY (2554) AN 13ATNaIndnte N WU Suuneasil SRy
NSUTNH T NNANUNALINNNTTNANeNFaLTe B. melitensis gaiily 12.50 wirnasn3u
Alumenulszdinisudia wasiduldluwuaniameniunisdnenaed Islam et al. (2010)
ﬁﬂmmmﬁ waz Ashagrie et al. (2011) ﬁﬂizmmﬂ%‘imﬂﬂ WUINNEARAAIAINNTHTS
e FRenT AN AuUS TUN M AN UL URLRRRRTe B. melitensis TATLE4A7N
une uazunziinnide B. melitensis mm:ﬂ”\imﬂfﬂuéwmﬂﬁmﬂﬁLﬂummmmm:
dUTpaanu M NAIARAIRLsaLies in idaunsnszansag luaawadenilunaiuu
uwazhnsiagdniniaasnisluganeniu (E.C., 2011)
fladeidasndrAyantfadana N19LAEIUNG LazLNZIaNnW (OR=3.04) 1i7a
mimmLLva@Lmvmmuﬁmsﬂumu (OR=3.76) damARaINUNITANE1RIERINA
LAZADLY (2556) WLINNNIAENUNE Lazinzaaniuihulade @it anuduiusiunis
Relda B. melitensis luszaumamaeneildadnAty (OR=6.25) €21 Kabagambe et al.
(2001) AnwAtszmAgiuan nanaduneReNsNiuLngleniafnlme B. melitensis
NN FHNALUNEBLNNLALL 6.00 W1 d9uN1sANEINNIARZIUeaNIRENLULe
wotlszmalilsning wudnnia@euny uazunzsonnuiivilade@easssianisainlsaugirala
@4 (p<0.001) (Coelho et al., 2007) waznlsznAddsnudnunsiaeasniuwnzisala
azilanuidsaiulsnugmalagagaiia 28.80 Wi (Kaoud et al.,, 2010) Milumuiitiesann
dla’ 1 % a o rdy dl” [3 dl
8 Brucella spp. nalsaludndlnarasia wny wazunzidudndinaqiaesauinanila
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lansAAma B. melitensis 49 AINUNNAENARIFNNTNATINA DL INAT AATINY
TANAUBINITHNINIZANEURATD WAZNITAATDIZUINERTANTDAR Y (CFSPH, 2009)
WARNNAUNNTANE DI TTINGFUAZATUY (2554) N INWLINNTIRLNUNEIINA LAY
TTadenAeAR AMNANNUSATLNTAIIANLLBURLB AR B. melitensis JUWNg (p=0.333)

sl v ensngelunnfu (OR=5.04) iluannilsiladaidesidAty danndas
AUNM9ANHIB8Y Al-Talafhah et al. (2003) NANHITasuALSHaN9RAlIALgTaTARS
TuwneznenrawmieresdszmaAansuny danudnnisinasnageduladaTaanu
nssnlsaugiraladaluung Wamauiunslilfiengdnae wesainnisldiiensinmgs
\ o & A g o cale oy o ~ a o -
daandatutuimenlwauiuguneainldinasdndlasizon wasfsuandanlunia
=X o U all a dl’j o 1 % ] o all v { 091 1 o
asmlitaatannandndlugsasfnmioninanld doudasui@asainnislfunasingauniy
WN3uauiW (OR=2.65) aanARAITUNIIANHIIIGINALATATLY (2557) TIWUIINNT
VunastingssuafdusadeideasanisnsanLLauAuefse e Brucella spp. Waisy
Aunisldtnilsziln (p=0.008) waznisAnunilade@assanisiinlsaugiaaladaluun:

A I'e 1 v 02’ o o a
NuNAmNavedlszmAaaiuay wudnisldindsvinduiladudasiunisinlsaugias
Tadalunny Wemauni1sinanLuadngssnang (Al-Talafhah et al., 2003) tHea9an
nslunasngssuaAsaniuiudndanesaurlonanune uazunzazlfsuiia Brucelia
091 nﬂl dﬁl d’l o 1 b %

spp. anduidlewmasanand b

] d” = 1 £ o d‘ Qi o o

dountaiaesunsvraunydasslundasgnaisnsnziduiladeidesndAny
MI9eAUMYAD (OR=2.43) LazsnEs (OR=3.91) A8AAABNALINIIANEIIBNEINAUAY
Ay (2557) wudnnslfulasntransnsuziiludade@asiinliialsaugiaalada
(p=0.018) lutlszmAaaiuaunudnnisiassuny wazunzluveutjranssniziilu
ladenAasNdAtyI0en95na B. melitensis (OR=2.78) (Samadi et al., 2010) UAZ
nsAnE luunznwniamieresilszmaaaiiuan wudnisdeawneluventiaissy
Lﬂuﬂfawmemﬂmimmimmmaiamiuum (Al-Talafhah et al., 2003) Li}a9a1nng
’Lsnuﬂawmﬁmmﬁmmi@mmLLWV LAY mevz?fummnmmrzlmumm@Lﬂuwwu‘vmm
lepugiaalada santeenadndaidefivwdenluduanden fnlidaaudoe

a d” o 1 v o «dl Qi ] o o = o A 1

nsfamasInanll iladedasnddyseiusaysanilads Aanisldipansialsn
uguraladaninau (OR=5.02) TNaBAARDINLINIANHTBNGINAUATATLY (2557) WL
Uszdfinisnsalsauginalafainuduiussdanisnunaufiueansielma Brucella spp.
(p<0.001) Wasannsliransasansaslsaugraladaninawinliilinguaninzlsn



o 219815
RAaunnemans a.

53

v
a S o

Tunnsu SevnnnsinidndfniTa Brucella spp. luels wazlignAniia dndnaamasnand
ey o o oo o

auiflunuzundiae i dadndsnnu Tug

dousaulsau THun e auimels sanvisnisldneiugoniuningu Tl
ARHANNUSAUNNIRTIANLUBURLARGATS B. melitensis AMNNT9ANE1 TWATIH
= Y = o ac = ! | o o
HaanadasiunsAne luniasziusanaesilszmawdlady wudnwa ldiduiladedes
sianiaiinlsaugeialadaludadipeniaasaualan (p=0.959) (Negash et al., 2012) uaz
Tunalaestsunaasladanudinauazaunncsliiduade@assianisfinlsnugina
Tadaluune (p>0.100) (Ashagrie et al., 2011) FANALUIIENIUNITANEIT09 Raksakul

g o o da o e . -
(2009) NAnETadeLAEaNHANNANNUEAUNIATIAnUNaLInFalsaugalagaly
UWNg uazUNg NAaudnanTT Ll w.a. 2549 wudnWndumualug) (AeNUNE 69-394 5in)
Hauidensanisiulsaugiralada nannaniiuawiaian 8.29 win douluilszina
Wndtn wudnunemasslueawinlug (100041 34 69) wardAMNNUILLLES
HANABSAaNITRIIAN LA LRLBRARBIEE B. melitensis TaudlA1 OR winfiu 2.00
Az 1.70 ANNAAL (Solorio-Rivera et al., 2007) wnuzi lutlsziwnalissing Anudinnduy
Naunzuanngn 116 faaulil iuilade@asndAyansnisfinma B. melitensis e
A1 OR WiNfL 2.99 (p<0.001) (Coelho et al., 2007) waznisAnstTadedeauaanisiily
Traugualadaluunzlunializessmaasiunu wudanistinuns it guanig i
Tladedessanisinlsnsanans (OR=1.9) (Al-Majali et al., 2007)

=2 3// d’j Yo o

annnisAnsnafstagllsdngeuns wazunzlunianziunnaasidsznalne
Haugnaasisalif uazlsaiiantanaalud@a ludnsgaisszAuaasn uazsaes uay
wudnsnsiamalsaugaaladaraudiegaluszausags saudedanuifadedaegon
dl dl 2 [ a a a dgl o o 1% | o‘d‘d na/’ ' =
Mnendeaaiunisnsmanuueuivensienisinme luszAusasa lHun dndniengsous 11
ult] uazdndluganaiilszdRnisuiia dauluszaumess lHun nadestlaasluuasv
ananensy Aimdenuniaigansatideyasinaa il lumeivasnmsnisaauatias
nnanlsadliiunsnszatsaanlldiunauaeslszmalng uaziiludieyalinunnsijiass
unziazunzantaduinningdeslfszinsydslunisdasiulsanenafasengauls

nmAnssulsenA
Az ERIAR890UAMEINIUANMENITNNTRARUMNTN AN AU AL s 0l
weluAuTNUUsE NN 2558 AuWT9iRE ANAUL Na8n99anIuRadNu3eINIg g
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RESEARCH ARTICLE
Molecular epidemiology of bovine tuberculosis in swamp

buffalos in lower northeastern Thailand using Spoligotyping
Udom Chuachan'’, Kwankate Kanistanon®, Jaruwan Kampa®, Ankana Chaiprasert’

Abstract

Objective - To study molecular epidemiology of bovine tuberculosis in swamp buffalos
by using spoligotyping.

Matarials and Methods - Four swamp buffalo farms in Surin, Srisaket, Buriram and
Nakhonratchasima provinces were included in the study during years 2007 - 2012.
Necropsy was performed in buffalos if positive either single intradermal skin test (SID)
or Y- interferon (Y-IFN) Enzyme immunoassay (EIA), and their lung and mediastinal
lymph node were collected. Forty-seven tuberculous samples were diagnosis as the
Mycobacterium tuberculosis complex (MTBC) by PCR, and the genetic relationship
was investigated by spoligotyping method.

Results - Spoligotyping revealed 4 patterns. The majority of samples (93.7 %; 44/47)
were M. bovis SB1622 pattern, of which the spacer 1 - 16, 28 and 39 - 43 were absent.
The analysis using SITVITWEB and TBinsight database found that all samples (47/47)
were M. bovis clade BOV_4 - Caprae or M. bovis subsp. caprae and M. caprae by
phylogenetic analysis. The SB1622 was the most frequent detected spoligotype in
these farms due to regular movement of buffalos between these farms.

Conclusion - Tuberculosis transmission in 4 swamp buffalo farms was caused by
M. caprae and the most prevalent spoligotype was SB1622. This is the first report of

molecular characterization bovine tuberculosis in buffalos in Thailand.
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LUNAINNIREY
aggsruaInenTaadainlsalunnsunszialan
lupsimadsulauasiszinalng Arewalia Spoligotyping

gaN @edund aToyinA g A19ese AN° 8Rn anelsidig’

UNARED

Tnniszaen L‘ﬁ@ﬁﬂmfanéizmmﬁmmimﬂmmnfnﬁﬂLLmqmmﬁmﬁuﬁmqﬁuqmm
sasdasnilsnlunssiiaddndaeia spacer oligonucleotide typing (spoligotyping)

386 aUnsol wazdsnIg AusethepuefiAaannisdiannssiefiifinauanlngis
NAABLNINRININ WAZAEN1IAIIANIANT V-interferon FaeRs Enzyme immunoassay
(EIA) 9119191 2550-2555 Tuvlndunseiia anuau 47 daeting ann 4 Wnduludsudngsuns
Ay 35 LAz uasTANN wazATAEudun e fiRnskands PCRAduide
Mycobacterium tuberculosis complex (MTBC) LLﬁQﬂWN’]IﬁI?Q@aLﬂﬁ"]:ﬁﬁ%’]d'ﬂﬂé?:ﬁﬂ’]ﬂ

Anenfaeis spoligotyping

NANIFANE WL spoligotype pattern A 4 guuy mmamuhﬁmmmmm
Mbovis.org LL@quﬂ@qulumLﬂu M. bovis D3R8 93.7 (44/47) Lﬂwﬂm M. bovis THA
SB1622 miuwu spaceer 1-16, 28 AL 39-43 d18n 3 pattern WmﬂLL‘i_l‘]_l@ 1 ARagNN
Lmviumﬂwumﬁmmmmu Lummm”ﬂuﬁmmm SITVITWEB uae TB insight Laawl
fJ’WmmfaﬂN (47/47) Lﬂulﬁm M. bovis clade BOV_4- Caprae %138 M. bovis subsp. caprae
n19911 phylogenetlc analysis Wm’mﬂuﬂ@&l M. caprae Lumﬁﬂumﬂumqmuwuﬁmq
wuﬁﬂaﬁimmmmmqw 4 Wﬁ@muuWUQW@quiumwuLﬂumummmnuﬂ@ SB1622 (flaeann
Fieinusnsia 4 qummsmaﬂuﬂ’mmmﬂﬂummwﬂuﬂﬂwmLum

Iaqgil nsnszangfaTeadadnilsalunsziieldnii 4 WW‘ENN@’]LME}WW]L%”@ M. caprae
gaulungjilluatin SB1622 ﬁuLﬂuiw\‘muzﬁvﬂwmzmqﬁuﬁqﬂﬁ‘immL%”@fj”mimslum:ﬁ@
uasausnlulszmalne

AdAgy : Tulsn nezileildn angsyuneanen spoligotyping

' gugidtuasimmndnounndnianziusaniaaamilenauany Sudngiung nandadn
? ADMTARIUNNLANART NUNINEIARITEUWY
° ADMTUNNEANART FTIITNEILNA WAL AENTAG

*Ejﬁﬂumﬁ'n’liaﬂﬁiﬂ AN udomchuachan@gmail.com
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UN

Foulsaduilymdndmynisdiuaisisngaaaslszmalnauazaasian andaya
va90FN19RTETaN (WHO) wudnlull w.a. 2557 Ussinalnendurszmafia e slse
AU waziladinilay 12,000 318 An 18 Ausiallszang 100,000 A JElos
f‘fm‘iimmﬂmﬁmﬂa‘ymm 120,000 AW $auDsEilae HIV $9uf08 a9l 50,670 AW LAY
mﬂqwmmmmmlm 72,000 AL (WHO, 2015) dusulsadnulsala ( (bovine tuberculosis)
Lﬂuimmﬁmsl,ummmmmmmmmmﬁu% (zoonosis) TagannzALneNaadiaeiy
UAdnd 1w Lﬂ‘]:rmm‘m@m gmawnne JufiReululsgidnd uas ulsaTiasnenany
mmmﬂmumwmLﬂu@mqmﬂ (Miller and Olea-Popelkab, 2013) qmim‘lﬁmmmm
u@ﬂmmﬂmm ANSE Mycobacterium bovis (M. bovis) LL@”wumimmmimMz@ mmm@umﬂ
| N3ztin neviie wne uns fn g 4ng N9 41 wa vy 39NDARGY 1 Be e ianen e
(de Lisle et al., 2002) éﬁﬂuﬂ@vmmim Chuachan et al. (2010) 1Fs189UNTAIIANL
‘Eimm‘iimiuﬂivuaﬂ@n‘llmﬂwmﬂﬂ‘ﬂmmﬂmvuaﬂum@mnmmﬁm?mmmmuuq
f%euay 40.3 ‘Emﬂwumumuml,mmﬂwﬂ@m FiLl mummmam@mﬂ TG
fitaatiasuasln AuANAL NIANENELITIN AN el ATE N AR TEsa NN AeL
AUBNAUNNANAWINENTB931INE fifhumfin delayed type hypersensitivity 1§ur 3anns
NAAAL tuberculin NINRANL (mtradermal test) LazN17MIIA Y- interferon EIA (OIE,
2008) mimmmmmLLummmwmmmmMm BTN ARELLNG0ENINAANLS NN
lunsdnuunidie M. bovis mﬂummmnﬂu‘ﬁﬂm:m aanann mycobacteria aufilirialsn
(Sirimalaisuwan 2006) %ﬂmﬂﬁﬂ spoligotyping HUN199199201ATZHANLANFUE
mﬂwuﬁmj'ﬂ Mycobacterium tuberculosis complex (MTBC) 99ND9 M. bovis Imﬂmmnma
m@qmiwum@iuwu spacer m@\mmﬂsﬁ’w(dwect repeat: DR) IuﬁiuumﬂdL%ﬂ Toeld 43
DR and11a89 M. tuberculosis (1-37) uag M. bows (38-43) mmfmmfﬂ\i Kamerbeek et al.
(1997) mimqmmmmmﬂmmﬂ spoligotyping u@vmmwmammq AMNLANUTZLA
Inenresdelitaanuiniea uazilferreldfuden nreuLaz zutlanaldgeenn
Mnandieaiies 1-2 Ju LL@,,m‘léﬁmﬂmuma”Lmeqmeﬂmmmwﬂmqmqu
(Zumarraga et al, 1999) uﬂﬂmﬂumLﬂmﬁmmﬁmlﬂwmmmmi@ﬂ ViFaeinaBunoias
\TaA1aYiTa DNA Lmﬂmﬂm@ﬂmmwmnmmmhmmuim nailEanansnlsdnm
mmmuwuﬁmmmmm‘ﬂaﬁmmmmmLLmaaﬁummumﬂuma PNTNANENANNNAIARITE
nsulaeuuaseeaide (Haddad et al, 2004) wazgaauflalymanudaudiaisanig
Anfun19n1satEFae (Milian-Suazo et al., 2008) u@nmnf‘iﬁﬂ%mevudwﬁbﬂ
M. tuberculosis mwumrﬂumu WAL primate ‘ﬂﬂﬂ@’mlﬂjﬂ M. bovis Vme?;l Kamerbeek
et al., 1997)

2559

Q

a
- AQUEu

19 26 21iuN 1 unsIAN



Vol. 26 No. 1 JANUARY - JUNE 2016

KKU
Veterinary Journal

64

ﬂ’]iﬁﬂ‘]:’r’ﬂuﬂ‘i\‘]w\lqﬁm‘ﬂﬁ‘“’ﬂ\‘iﬂLW@ﬁﬂHW@M?”UW@QV}E’m@\ﬂ]uﬁLLZ\]“’ﬂQWNZﬁJW‘L&ﬁ
VmwuﬁﬂﬁmmLénmm‘llm‘luﬂa‘”mm@ﬂMMﬁ spacer oligonucleotide typing

(spoligotyping)

a6 ainsol uazisns
TUALAENISLATENAIDE

1452919 DNA extraction ﬁmﬁmi’ﬁmnsjmm@iﬁﬁ@ﬁ'mwﬁuqm‘imﬂﬁmﬂﬁﬁ
naAuiAtLarREUINIdRuNEN1 AR UaaNIRENIMIENAUAIN ANTRITUNT 12198
T w.¢1. 2550-2555 uhanaaiiuudineis PCR wuidia MTBC annngusastnarsunszile
4 yir§a T g3und 32 faeting Aiazine 3 Aatne TN 2 Aetng LAzUAIINTAN
10 fageing s9umeam 47 Faaeing

msmm@%Lﬂeﬁzﬁmaﬁmﬂﬁﬁmiﬁqsﬁﬁ spoligotyping

WA8ENINIRTIA3ANZEREAT spoligotyping wmﬂgummﬁwm@mm‘tm
Aat AeonTyails NATTNRATIINGN ATUSUINNYANARS ATIITNENLIA NUNINLNAENTAR
‘Emﬂmum@u ol

1. 1nd1wI DNA Tugau spacer laaiN1silaaanesiangna DNA Ja3Fnatnaf
NAGAL TN M. tuberculosis strain H37Rv Uz M. bovis BCGPa mLﬂummUﬂumﬂ
AN 50 ng/ul Lmﬂmmﬂ@mﬂummmmu mﬂuumu@ﬂmmamwimmlﬁ
lutes PCR apparatus ieifinduan n3nadaund1d PCR product visa lilae1435 gel
electrophoresis (2.5% agarose, 100V, 35 U1¥)

2. 11 PCR product Vﬂ,m {1 hybridize A4UULEW membrane emumuﬂavn@mm
oligonucleotides 43 @21 ‘VlLﬁ"Wlﬁ"]‘]_l spacer sequences WRY Tmmm@’mmﬂ,mu PCR
product 3u1m3 20 pl a9lu@nsazane 2xSSPE / 0.1% SDS 1snnmg 150 pl 1N
ﬂiymumiﬁmmw ﬁﬂiﬁmﬁﬂ DNA weiniflugneen Tneldnanabaw 99°C 1w 10 min
anthusineenu g ludeinuiewig udatiusu membrane uay u{Was (support cushion)
sa9adluaeile miniblotter wdaunuanaaa i ﬂumﬂﬂ@m IneIRslvNNELAY
TOITLRRIALITL 45 109 AAFIDtiaNIAetNaz 140 VL;JTm@mﬂamiﬂmmmﬂmmyqq
TdliAanesa1na wwiandalafqenidnialdldssiuaaanun wdatialy hybridize
fignungdl 60°C e 60 wnit (laifieeiaein) arntuan miniblotter aaNu1"ILED
1 luTastulagaievesvateaniazuguaunun udqilacln miniblotter aan 14 forceps
UnuUUALLEIWNY membrane 28n1$17) &19uKkYW membrane Aagl 250 mi 2xSSPE /
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0.5% SDS 2 maj az 10 w17 w@mmu 60°C mﬂuummu membrane {1891
Wunanatsruanawuizuialaasluwan rolling bottle FalHIEw e 2.5 ul
streptavidin-peroxidase conjugate (500 units/ml) N'&N@ﬂu 10 ml 2xSSPE/0.5%SDS
udounumasluaan rolling bottle miﬂuﬂu incubator wmmuwu BUNNH 42°C WU
45-60 117 11l m‘meuuuwmj i liineNnsyanesiaRausy membrane WA udaALILLL
membrane fafaﬂmmnmmmamﬁmwm:‘m &19A28 250 ml 2xSSPE / 0.5% SDS 2
m\aj 4z 10 Wi 7 42°C m membrane 11379628 250 ml 2xSSPE / 0.5% SDS 2 ﬁ‘i\‘lj Ay
5 w1l m@mmwm A niuin membrane mmquummwﬂmaLLmuwmmrﬂﬂim Winen
ECL adlludaliilamenanudevauduunfinnedndlnatnamiis mmm@mmmﬂ;ummu
membrane a1 5 W% uda1i1 membrane waauUBHUNANGRAN AL T waaFnla
BNUHUNNITL Faaen STl aaTinyaAS L e i membrane INdNeN ALY
X-ray Uszanou 30-60 Aundt lutiesiiinaiin @iu“luﬁqu developer mNliudia antis
u’]‘ﬂ’ﬂN@Vlﬂﬂ‘u%LLGIZ\]V[E]’J@EI’]\‘IN”]LL‘]JMLﬂu binary code A8 A1WU spacer MiRANTY 1
mim‘wu spacer MWidAdu 0 Fav Tunday WATBIUAATFYREN9azLIINgFaLaT O
waz 1 FeNriuATL 43 AN

0:.. Ssssssnse P M.tuberculosis H3TRv
- Sesms wmene 88 - M. bovis BCG™
.4

"\ duspacer

o Ao
L AI0gNNUININAael

Figure 1. Spoligotype patterns on X-ray film

1. L%yﬂ M. tuberculosis H37Rv spoligotype pattern
(LI mm L[] [ (mm [ []]]]]

binary code
1111111111111111111001111111111100001111111
2. @8 M. bovis BCG™ spoligotype pattern

EECEEEENCEEEEENCEEEEEEEEEEEEEEEEREEEEECOOOO
binary code
1101111101111110111111111111111111111100000
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3. thuludduNguNaaziuniswuiazldny spacer Wugiluuu (spoligotype
pattern) 1#L7iu ?ﬁl\iﬁmL‘]fﬁ?f;mLﬁﬂuﬁuﬁf;muauuqmmmu IpefaALANLAN M.
tuberculosis H37Rv azlaiwyl spacers i 20, 21 WAz 33-36 @314 M. bovis BCG™ azlainy
spacers i 3,9, 16 WAY 39-43 AMWTUFIAILANAL %Mﬂ'i’]ﬂg spacers ¥ 43 S
FANNT 1 (Figure 1)

UALAT blnary code 1ﬂmUﬁu1uﬁﬂuﬁJ®N@ TBinsight Llag SITVITWEB LWﬂmUﬂuélu
5'71@@3\]@'3’“1?'“@@ MTBC sﬂuﬁﬂm LL@wZQ‘]_Iﬁuﬂl'ﬂﬂ@ﬂqﬁ‘ﬂﬁ‘u@’m[ﬂ']mﬂqLﬁ@iﬁﬂﬂ]ﬁl Shabbeer
etal., 2012) Ium‘mmﬂwfnﬂuﬂ@u M. bovis quﬂﬂmmwﬂ@u@Mﬁﬁwﬂ@mmm WWW.
mbovis.org azlfvuneay SB number wnnidu spoligotype pattern mﬂdiuLﬁﬂuiﬂﬂdﬂu
ﬂ@’]N’]?ﬂ@\TWZLUEIH?TJMNWEIL@?J SB number IVNVLL'W

NNSAATITUTBYN

1.3ATNZUTINTITUUN (descriptive analysis) luiﬂLLuun’]?meLmﬁfJ’ma
(frequency dlstrlbut|on) ANSREAY (percentage) LL@VﬂWﬁ‘M’]mLfa@ﬂ (mean) memmm
?J'angmzmmmmmiﬂmmm:uﬂuv\hiu AYNTNIBIANIELE spoligotyping pattern LA
ANANNUTTRS spoligotyping pattern eMinennTu

2. 1Az lABN19NN phylogenetic analysis TA8IN1990 spoligotype pattern ‘Vli@
Q’]ﬂlﬂ"lﬂﬁl'\\mﬁ‘“’ll@ 47 60 NWQ@MNQ@V&I')’]WU??J LLUUVIiﬂJeﬂqﬂuﬂ?ﬂ LLUULL@QHWN’]’JL@?’]“’W
el Tlsunss MIRU-VNTRPLUS 114 www.miru-vntrplus.org (Katale et al., 2015) &
anendy NJ-Tree dendrogram

HANITNANDY
NANITATIAINATIEVLALAD spohgotyplng

‘Wﬁ_l spoligotype pattern AumAns1eiu 4 ‘NJLLLH_I Tnel pattern 1 Lﬂu:‘ﬂ LLUUMNWU
spacer ‘1/1 1-16, 28 wae 39-43 pattem 2 Lﬂu‘iﬂLLuumimwu spacer‘Vl 1-16, 28 WA 35-43
pattern 3 Lﬂugﬂl,muwimwu spacer'Vl 1-16, 19, 28 AL 39-43 LAY pattern 4 LﬂugﬂLLuu
ﬁiﬁwu spacerﬁ 1-16, 21, 28 Ay 39-43 @Tqmwﬁ 2 (Figure 2)

lath binary code 1245388193111 47 FatennduAulugudiesya spoligotype
database 183 Mbovis.org L‘WI@W] SB number W‘]_Iﬁﬂﬁ”

1) ABLINVNIELAT 1 - 14, 16 - 28, 30 - 39 kA% 41 - 47 99U 44 Faegi19 WU M.
bovis SB 1622

2) ANRENNUNIEILAT 15, 29 LAY 40 993 3 Faating wlwde M. bovis { spoligotype
pattern wailsiipeinisamuidanlugiudayaninou
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EEEEEEEEEEENEEEEEEE [ NENEEEEEEERCCOCEEEEEEN M wherculosis H3TRv
ENCEEEENCEEEEEN  EEEEEEENENENEEEEEEERERCIO0O00 M bovis BCG
O0000000000000000000000000000000000000000000 Negative control
OOoOoooOoooooddC AN EEEEEENC  ENEEERERERCO0O00 patternl
OO0o0000000000000CAEEEEEEREENCERERREROO0000000 pattern2
OO00O00000000C000CEE OIS EEENCENEEEEEEEECO0O0O pattern3
OOooOoooOoOooOocoO0CEEEE RN ENEEEEEREECO0000 patternd

Figure 2. Four patterns of spoligotype detected in swamp buffalos as compare to

positive and negative control

ansiuri binary code 1ia 4 guuuy Wndudugiuusli TBinsight waz SITVITWEB
WUVIﬂﬁ')’BﬂNLﬂuﬁy’ﬂ M. bovis subsp. caprae Y98 M. bovis BOV_4 - caprae %39
M. caprae Taavnenetingaz|id spacer N 39-43 et aanAuLansnadn il
M. tuberculosis Lll‘ﬂ‘mmLLF;IﬂLﬂuiﬁﬂWﬁiuwquﬂNmﬂﬂﬂﬁ‘ﬂLL‘]_I'LI spoligotype pattern
FuFannged 1 (Table 1)

Table 1. Total number of spoligotype pattern of each farm

Farm Number Number of samples detected in each spoligotype pattern (%)
tested Pattern1 (%) Pattern2 (%) Pattern3 (%) Pattern4 (%)

1 32 31(96.9) 1(3.1) 0(0) 0(0)

2 3 3(100) 0(0) 0(0) (0)

3 2 2 (100) 0(0) 0(0) (0)

4 10 8 (80) 0 (0) 1(10) 1(10)

Total 47 44 (96.7) 1(2.1) 1(2.1) 1(2.1)

W3u 1 Agrluuuiilu SB1622 Auau 31 faating dauan 1 faating (15.5RS91/53)
'W‘udf]LﬂuiﬂLLuuﬁlﬂLﬂﬂﬁmmmmﬁ@u (Figure 3) WA 2 ﬂ:‘”ﬁ@@fmqu 3 FiaBe1e WU
luafln SB1622 (Figure 4) viniu 3 nazilasnuau 2 feens wudnisuuafluuy SB1622
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Figure 3. Result of spoligotype patterns found in farm 1 (Total of 32 samples tested)
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Figure 4. Result of spoligotype patterns found in farm 2 (Total of 3 samples tested)
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Figure 5. Result of spoligotype patterns found in farm 3 (Total of 2 samples tested)
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Figure 6. Result of spoligotype patterns found in farm 4 (Total of 10 samples tested)

WINNTLATIZIRMENN991 phylogenetic analysis taa 4 ltsinsau MIRU “VNTRPLUS
1 www.miru-vntrplus.org 'ﬂwim?ﬂﬂ’]W@ﬂHmv NJ-Tree dendrogram (Figure 7) mu 0N
NN phylogenetic tree WU NJ-Tree dendrogram WU T899 4 ﬁ‘ﬂLL‘]_I‘LI ‘ﬂﬂ%ﬂ@:ﬂ%q
M. caprae LL@VENNﬂQWNIﬂ@ﬁﬂﬂuﬂ@G@WﬂwuﬁL‘H@N’m

2559

- figuiey

19 26 21iuN 1 unsIAN



Vol. 26 No. 1 JANUARY - JUNE 2016

KKU
Veterinary Journal

70

T L [Bovis (8150/00) | IR R (RN W MR N W SRR | [ (]
LR LI L LR LR L L L e ]
I 8 T T ]
8 NESSEmENsssEES  (sS§ssSEsSsssssssss)
[N SESESSSssEEEmE | | ||| [|NS ESSE_| ||| SSss=)
' I T O 1
Caprae (1694/00} T T T s [
I O T BN [
CIBC O OO T T I [
3

I O T

2 _ OO CCC O (S e S
T _ OO OO e

i M O C T o [
_ CCC O CCC T T e s (1T
I T T o ]
CECCCTT T OO e s ]

[apramﬁ 377/99) R T o g ([

RO OO e S

O OO T T T T OO

EnE | | | sesssssssssssE | 5 (Aesssaaees | ]

[ 1 S [

— vole (1479/00) COCOI T OO T OO T OO T T OO T O

[ [ L|\'c1]c|257;‘99]| CCCOI T OO T OO T CCCO T T CCCOMM T CeO

Figure 7. NJ-Tree dendrogram of 4 types found in this study (Buffalos (Kanlaya1,2,3,4))
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RESEARCH ARTICLE
Correlation between academic achievement (GPA)
and emotional quotient of preclinical students
of the Faculty of Veterinary Medicine, Khon Kaen University,

in the academic year 2015

Chuleeporn Saksangawong', Tugsapormn Talalug® , Jintana Singkhornard®

Abstract

Objective - To study the correlation between academic achievement (GPA) and emotional
quotient of preclinical students of the Faculty of Veterinary Medicine, Khon Kaen University.
Materials and methods - A total of 229 preclinical students in the academic year 2015,
answered a questionnaire, asking about their personal information, and the emotional
intelligence questionnaire designed by Department of Mental Health. The answerwas retrieved
during January to March 2016.

Results — The students were 160 females, 65 males, and 4 transgenders, age between
18-30 years. The majority of the students were Buddhists, domicile in the northeast region,
live in private residences, and had family monthly income of more than 50,000 bahts.
Students had an average grade points of 3.24 + 0.58. Most students were happy with their
life at a medium level. Mean scores of emotional intelligence in the goodness field,
intelligence field and happiness field were (57.38 £ 5.04), (53.75+5.84),and (53.75+ 5.84),
respectively. The emotional intelligence of the students in all three years was not different.
Female students had higher emotional intelligence in the goodness field and overall
emotional intelligence than male students. Factors affecting academic achievement of

the students were sex, grade, age, family income, and the effort and dedication to learning.

19 26 21iuN 1 unsIAN

2559

- figuiey



Vol. 26 No. 1 JANUARY - JUNE 2016

KKU
Veterinary Journal

78

Conclusion - Emotional intelligence of the students was in the normal standard and

did not correlate with the students’ academic achievement.

Keywords: emotional intelligence, student, academic achievement

' Department of Veterinary Public Health, Faculty of Veterinary Medicine, Khon Kaen University, Khon Kaen,
Thailand 40002.
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Table 1. The score of emotional intelligence of the students of all three years

Emotional No.of Standard
Mean High Low Normal Score
intelligence Students deviation
Goodness 229 57.38 72.00 42.00 5.04 48-58
Intelligence 229 53.75 70.00 39.00 5.84 45-59
Happiness 229 53.75 70.00 39.00 5.84 42-56
Overall 229 164.87 206.00 132.00 14.73 138-170
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Table 2. Correlation of personal information and academic achievement with the emotional

quotient
Correlation (r) Emotional quotient Academic
Total 229 students Goodness Intelligence Happiness Total achievement

Year of student -0.007 -0.046 -0.046 -0.027 -0.365"
Sex -0.118 -0.113 -0.113 -0.145* -0.155*
Age 0.008 0.066 0.066 0.055 -0.338**
Domicile 0.024 0.071 0.071 0.058 0.092
Family status 0.139 0.140 0.140 0.146 -0.006
Family income -0.049 0.033 0.033 0.003 -0.138*
No.of Brother and sister ~ -0.081 -0.052 -0.052 -0.069 0.000
Effort and dedication 0.216** 0.216** 0.184 ** 0.143** 0.216**
to learning
Emotional quotient
Goodness 1.000 0.061
Intelligence 0.471* 1.000 0.006
Happiness 0.471* 1.000 1.000 0.006
Overall 0.716** 0.953** 0.953** 1.000 0.026

* p-value <0.05, * p-value <0.01
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.....The mentioned programs provided good protective levels of antibody in 1-3 weeks

old piglet (Suradhat and Damrongwatanapokin, 2003).
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