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First Aid in Injured Wild Birds

Benchapol Lorsunyaluck
Wildbird Care, Wildlife Unit and Exotic Pet Clinic
Kasetsart University Veterinary Teaching Hospital Kampaengsaen

Faculty of Veterinary Medicine, Kasetsart University

Wild birds that are brought into care have in some way failed the test of fitness in the wild. They may
have suffered an injury, become ill, be exhausted or be orphaned. Trauma is probably the most common reason
why birds need to be taken into care or need veterinary attention. These cases usually require veterinary
assessment to see whether treatment is feasible and for this treatment to be instituted. The aim must always be

to return these birds to the wild as quickly as possible.

Capturing an Injured Bird

When you have decided to help a bird you should act quickly, even injured animals can move very fast
and keep out of your reach. If the bird is small or very young catch it in one hand holding it firmly but gently,
letting its head poke out from between your first two fingers. For larger birds such as crows or coucals grasp
them in two hands around the wings and hold the bird out in front of you. The best tactic is to throw a towel
over the bird that will prevent it flapping, plus the darkness will calm it down. Transfer the bird to a suitably
sized box where it can be fed and cared for properly. Gloves should definitely be worn when handling any bird

of prey as the talons and beaks of these birds are very sharp.

First Aid

A rescued bird needs to be kept quiet and warm and place injured bird in a well-ventilated box. Lay
absorbent kitchen paper in the box to begin with, later if the patient survives you can move it to a larger home.
The most common injuries to birds are bone fractures in the wings and legs, muscle wounds and shock caused

by an accident. Some superficial injuries can be cleaned with mild antiseptic.

Feeding Your Patient

Feeding orphaned and wounded birds is a messy, time-consuming but ultimately rewarding business. A
lot of patience is required as small birds need to be fed, from every 15 min to every 2 hours which depends on
the age, or so from dawn to dusk and no fewer than 4 times per day. If the bird is very young it will not be able
to feed itself and you will have to play the role of parent and push the food into the open mouth. Most healthy
young birds will instinctively gape at the sight of food and you will just need to push the food down the throat
(if just dropped into the mouth the bird may have trouble swallowing). If the bird is not gaping or if you are
feeding an older bird that is not taking kindly to its new foster parent then you will need to prise the beak apart
gently and feed it this way, it should then begin to accept you as its new feeder. The best thing to feed a bird



F9mAUeINIT Ty Ir NI UYIA: M1sUsrruIrInsNamumeiaznnagsdnd un1meaemalulaguniuns A « Uil beex Ui ooralo WATNIEN bede

with is a clean pair of blunt forceps. When the bird is full it will stop gaping. Young birds after they are fed will
produce a faecal sac that should be removed. Small birds can be classified into 2 basic groups - seed eaters, and
insect eaters. Weavers, munias and sparrows are mainly seed eaters and can be fed a mixture of parrot rearing
food. Robins, mynahs and small owls are mostly insect eaters and a substitute food must be found. Puppy
food, mynah food or mealworms can also be used. In all cases where hand-feeding food should be offered

moistened and no additional water offered, as it is too easy to drown the bird.

Orphaned Birds

Many birds are thought to have been orphaned when they are spotted hopping across a lawn or sitting
quietly under a bush. Most of these birds are in fact quite safe and well and in the majority of cases the parents
will be nearby busily searching for food or sitting in a close tree waiting for you to go away. It is common for
many birds such as sunbirds, ioras and starlings to leave the nest before they can fly. If you do spy a young bird
on lawn keep an eye on it to see if the parents are nearby, if they are leave the bird alone as it is in the most
capable hands with the adult birds. Only if you feel that the bird is in real danger near to main roads or any
unsafe area, situation, or genuinely has lost its parents should you attempt to pick it up and lay on branch or

suitable place.

Release

The primary aim is to rehabilitate and release wild birds when they are fit and able to return to the wild.
This should also be the aim of anyone caring for sick and injured birds. Ideally the individual should be returned
to the suitable habitat. Take your box or cage to the release point and leave it there for an hour or so before
you attempt a release. Preferably release birds into an area where you can keep a discreet eye on them to
check on progress once they are released. Many smaller birds will not fly too far at first and will return to where

they were set free if a regular supply of food is available for them.
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Abstract

Fresh charcoal ash (FCA) is the residue powder left after the combustion of wood. In the present study,
FCA was evaluated for inactivation of various pathogens such as avian influenza virus (AIV), Escherichia coli (E.
coli) and Salmonella Infantis (SI). The result demonstrated that the FCA in powder form could inactivate AlV
even in the presence of organic materials. In the solution form, it was shown that the 5% and 10% FCA solution
could inactivate AIV in the absence organic materials within 30 min and 30 sec, respectively, however, even in
the presence of organic materials both concentration could inactivate AV within 2 hr and 1 min, respectively.
While, the 1%, 5% and 10% FCA solution could inactivate £. coli in the absence of organic materials within 30
sec, 5 sec and 5 sec, respectively, however, all concentration could inactive SI within 5 sec. While, in the
presence of organic materials, the 1%, 5% and 10% FCA solution could inactivate E. coli within 5 min, 5 sec and
5 sec, respectively, and 3 min, 5 sec and 5 sec for SI, respectively. In conclusion, the FCA from household could
inactivate AlV, E. coli and SI even in the absence and presence of organic materials and might potentially be
used as an altermnative material for biosecurity applying especially on and around poultry farms not only

commercial chicken farms but also backyard chickens in rural area of Thailand.

Keywords: fresh charcoal ash, avian influenza, Escherichia coli, Salmonella Infantis
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Introduction

Bio-security management is importing strategy that is the main protection from various pathogens
(Thammakarn et al., 2014). Normally, organic solvents, detergents and disinfectants were used for microorganism
inactivation however, even organic materials contamination, their efficacy is decreased (Thammakarn et al,,
2014). There are several experiments to explain the alternative materials for bio-security enhancement, which
not interfere even organic materials contamination. Several researchers have shown high pH material, could
inactivate microorganism even in the presence of organic materials such as bioceramic powder (Thammakarn et
al., 2015b), slaked lime, scallop shell powder (Thammakarn et al., 2015a), calcinated egg shell (Ota et al, 2016)
and nano-sized scallop shell powder (Thammakarn et al., 2014).

Since the big outbreaks of highly pathogenic avian influenza (HPAI) especially H5N1 in several countries
such as Asia, Africa and Europe in 2003, it have serious problems to commercial poultry industry especially
chicken (Thammakarn et al.,, 2015a). In Thailand, the H5N1 epidemic was caused of severe losses to the poultry
industry (Wanaratana et al.,, 2010). Generally, Escherichia coli and Salmonella are normal inhabitants of the
intestinal tract in birds. Some pathogenic strains can cause diseases especially poultry production and economic
losses such as mortality and loss of egg production (FAO, 2016). These bacteria are major public health
significance especially poultry meat and eggs which are possible source of food borne disease in humans (FAO,
2016).

Charcoal ash or wood ash is waste product from restaurants and household after cooking, it has alkaline
compound such as calcite (CaCO5), lime (Ca0), portlandite (Ca(OH),) (Demeyer et al., 2001; Naik et al., 2003). The
alkalinity of charcoal ash is high, that pH was 9.3-13.5 (Demeyer et al., 2001).

The aim of the present study, was to evaluate inactivation activity of fresh charcoal ash (FCA) against

various pathogens such as AlV, E. coli and Salmonella, in the presence and absence of organic materials.

Materials and methods
Sample preparation: Fresh charcoal ash (FCA) powder was prepared by buming wood-charcoal and solution
sample was prepared as 1%, 5% and 10% using distilled water.

Pathogens and cell or medium: Low pathogenic avian influenza virus (LPAIV), namely
A/duck/Aomori/395/04 H7N1, was propagated in 9-day-old chicken embryonic eggs. After alantoic fluid
harvesting, stock viruses were aliquoted and kept at -80°C until used. Madin-Darby canine kidney (MDCK) cells
were used for AIV titration. Escherichia coli (E. coli) strain NBRC106373 and Salmonella Infantis (Sl), were also
used for present study. These bacteria were sub-cultured onto desoxycholate hydrogen sulfide lactose (DHL)
agar and then incubated at 37°C overnight. The bacterial colony was picked up and cultivated in Luria-Bertani
(LB) medium (1% Bacto Tryptone, 0.5% Bacto Yeast Extract and 1%NaCl, pH 7.4) and titrated on DHL agar (Ota et
al., 2016). Both culturing bacteria were removed organic materials by centrifugation at 1,750 ¢ for 10 min before
tested.

Powder reaction: To determine virus inactivation, 200 mg of FCA powder was mixed with 100l of AV in

the absence of organic materials, however, even presence organic materials, 100 pl of virus was mixed with 50 pl
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of FBS, and then, all mixed was added to 300 mg of FCA powder. After 3 min incubation at room temperature,
the viruses were recovered with 900 pl or 850 pl of PBS, respectively, then centrifuged at 17,400 g for 3 min and
titrated onto MDCK for recovering virus titration (Ota et al., 2016).

Liquid reaction: Four hundred and fifty microliters of each FCA solution, was mixed with 100 pl of each
pathogen, and then incubated for indicated time at room temperature. After that the solution mixer, was
neutralized pH with 450 ul of 1M Tris-HCl pH 7.2. Each sample treatment was titrated onto MDCK for AIV or DHL
agar plates for bacteria. Even presence organic materials, 250 pl of fetal bovine serum (FBS) was added to 5 ml
of each FCA concentration as 5% organic materials, before tested. To confirm the neutralizing efficacy of Tris-HCL,
it was added into each solution sample before virus or bacteria adding, namely 0 sec. Each treatment was tested
in triplicates, and the titers were shown in mean with standard error.

Titration: Each AIV treatment, was diluted in 10-fold serial dilution using Eagle’s minimum essential
medium (MEM, Nissui Pharmaceutical Co., Ltd., Tokyo, Japan), and inoculated onto MDCK containing equal
volume of MEM containing the final concentration of trypsin (Trypsin, Sigma, St.Louis, MO, U.S.A) as 0.5 pg/ml.
AWl of inoculated cell plates, were incubated at 37°C in 5%CO, incubator and observed the cytopathic effect
(CPE) twice a day for 3 days. At the end of incubation period, the hemagglutinin (HA) activity of the culture
supernatant, was checked using 0.5% chicken red blood cells. The 50% tissue culture infective dose (TCIDsy/ml)
was determined by Behrens and Karber’s method (Thammakarn et al., 2014). While, each E. coli and Sl treatment
was also diluted in 10-fold serial dilution using Phosphate buffer saline (PBS) and inoculated on DHL agar for
bacterial titration on 90mm petri-disk. All inoculated petri-disk were incubated at 37°C incubator for overnight,
and the number of colonies was counted after 24 hr-post inoculation. The bacteria titer was calculated in colony
forming units (CFU)/mL.

Inactivation analysis: The reduction factor (RF) was used for determine pathogen inactivation. The RF is
calculated using the following equation: RF = t,. - t, ; Where t, is the titer converted into an index in log;, of
the positive control, and t, is the converted titer an index in log,, of the recovered pathogen from treated
sample. Inactivation of pathogen was considered effective when RF was greater than or equal to 3 (Lombardi et

al., 2008; Takehara et al.,, 2010; Thammakarn et al., 2014).

Results

The pH of 1%, 5% and 10% FCA solution, were checked by pH paper strip as 12.0, 12.5 and 13.0,
respectively. Table 1 shown, the FCA powder could inactivate AlV even absence and presence organic materials.
The AlV, E. coli and Sl inactivating activity of 1%, 5% and 10% FCA solution were showed in table 2 and 3. These
tables indicated that the 1% solution could not inactivate AIV in presence and absence of organic materials,
while 5% and 10% solution even absence organic materials, could inactivate within 30 min and 30 sec,
respectively. However, even presence organic materials, could inactivate within 2 hr and 1 min, respectively. In
addition, the bacterial inactivation of 1%, 5% and 10% solution, could inactivate E. coli even absence organic
materials within 30 sec, 5 sec and 5 sec, respectively, however, all concentrations could inactive SI within 5 sec.
However, even presence organic materials, could inactivate E. coli within 5 min, 5 sec and 5 sec, respectively,

and 3 min, 5 sec and 5 sec for SI, respectively.
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Table 1. The result is shown as Log;, TCIDs/ml (mean + SD) of avian influenza virus inactivating activity using

reaction in powder of fresh charcoal ash even absence and presence organic materials.

Log,o TCIDsy/ml

absence organic materials presence organic materials K
£, b) 6.75 +0.25 6.42 +0.38
ta S) 2.50 +0.00 2.50 +0.00
re? 4.25 +0.25 3.92 +0.38

? Fetal bovine serum as 33%. t,c is the titer converted into an index in log,, of the AV control. ? t, is the titer

converted into an index in log,, of the recovered AlV from the treated tube. ? The reduction factor = to o
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Table 2. The result is shown as Log,, TCIDs/ml (mean + SD) of avian influenza virus inactivating activity using 1%,

5% and 10% fresh charcoal ash solution even absence and presence organic materials.

Avian influenza virus

absence organic materials

. . a)
presence organic materials

1(%)b)

5% 10% 1% 5% 10%
toc 7 7.25 £0.50 7.17 £0.58 7.42 £0.88 7.42 +£0.29 7.17 £0.58 7.42 +0.88
0 sec” 7.00 £0.25 6.75 £0.43 7.50 £0.90 7.42 +£0.58 7.17 £0.38 7.33 £0.72
5 sec” NT” NT 6.33 £0.72 NT NT 6.25 +0.66
30 sec NT NT 3.42 +£0.88 NT NT 4.75 +£0.43
1 min NT NT NT NT NT 3.50 £0.87
10 min NT 5.42 +0.14 NT NT NT NT
30 min 6.67 £0.29 4.00 +£0.50 NT NT 5.67 +£0.72 NT
1h 6.75 £0.25 NT NT NT 5.25.+£1.09 NT
2h 6.92 £0.29 NT NT 6.92 £0.25 3.67 £0.63 NT
3h NT NT NT 6.75 £0.25 NT NT
6h NT NT NT 6.33 £0.29 NT NT

? Fetal bovine serum was added to fresh charcoal ash solution as 5% organic materials of total volume. K

Concentration of fresh charcoal ash solution (%w/v). ? t,c is the titer converted into an index in log;, of the virus

control. ¥ Added 1M Tris-HC before virus. © t, is the titer converted into an index in log,, of the recovered virus

after indicated time of treated. o NT: Not tested.
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Summary and Discussion

The FCA has strong alkaline that contain main inorganic material such as calcium oxide and calcium
hydroxide (Demeyer et al, 2001; Naik et al, 2003). In water, calcium oxide is change the form to calcium
hydroxide (Thammakarn et al.,, 2015a), which has ability from hydroxyl ion to damage bacterial cytoplasmic
membrane, make protein denaturation by breakdown the ionic bonds and damage DNA strand (Siqueira Jr. and
Lopes, 1999). The present study was showed high pH of all FCA solution which could inactivate mostly
pathogens, however, when neutralized by Tris-HCl before treated, all of solution could not inactivated all of
pathogens. These results suggested that high pH is importance mechanism for inactivation.

Generally, several disinfectants such as chlorine and ammonium compounds could not inactivate the
bacteria and virus even contaminated with organic materials. However, the FCA could inactivate AlV, E. coli and
Sl even presence of organic materials, that related with several researchers such as calcinated egg shell powder
(pH 12.7), which the main component is calcium oxide and showed virucidal ability against AV, NDV and IBDV
(Ota et al.,, 2016), scallop shell powder (pH 13.0) and slaked lime (pH 12.5), which have main composition is
calcium hydroxide and could inactivate AIV (Thammakamn et al., 2015a).

Egg-CaO powder and nano-sized scallop shell (CaO-Nano) powder have calcium oxide, that change to
calcium hydroxide, which give calcium and hydroxyl ion when dissolve in water similar with our solution.
Solution of Egg-Ca0 at 3% concentration could inactivate AIV within 1 hr (Ota et al., 2016). But in the presence of
organic materials condition, 3% Egg-CaO solution could not inactivate AIV within 1 hr (Ota et al., 2016). However,
our studies use more concentration than Egg-CaO, 5%FCA solution has virucidal ability against AV both absence
and presence of organic materials within 30 min and 2 hr, respectively. Solution of CaO-Nano (pH 13.1), that have
nano particle of calcium oxide could inactivate AlV, NDV both with and without organic materials within 5 sec
(Thammakarn et al., 2014). This result nearly with 10% FCA solution, which could inactivate AIV within 30 sec in
the absence of organic materials and 1 min in the presence of organic materials. For bactericidal inactivation,
1%FCA has ability to inactivate both £. coli and Sl even absence and presence of organic materials, which similar
with 3% Egg-CaO solution, that could inactivate both E. coli and SI within 3 min (Ota et al, 2016).

In conclusion, the FCA powder and solution-form could inactivate AlV, E. coli and SI even in the absence
and presence of organic materials. The present study also indicated that both bacteria could be inactivated
easier than virus using FCA solution. Thereby, FCA might be used as alternative materials, which applying to
prevent spreading of poultry disease on commercial chicken farms and also backyard chickens especially

developing countries including in rural area of Thailand.
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Abstract

The aim of the present study, was to evaluate the inactivating activity of slaked lime (SL) and food
additive calcium hydroxide (FdCa(OH),) in the form of powder or in the form of solution as 0.17% and 3% against
Newcastle disease virus in the absence or presence of organic materials using fetal bovine serum. The chicken
embryo fibroblasts (CEF) cells was used for NDV titration and observed the cytopathic effect (CPE) twice a day for
3 days and confirmed by hemagglutination (HA) test at the end of incubation period. The reduction factor (RF)
was used for determine NDV inactivation. The results showed that SL and FdCa(OH), in powder form could
inactivate NDV even in the presenceof organic materials. Without organic materials, 0.17% and 3.00% SL
solutions could inactivate NDV within 10 min and 5 min, respectively. However, in the presence of organic
materials, they required 60 and 5 min, respectively, to inactivate NDV. Without the organic material both of
0.17% and 3.00% FdCa(OH), solutions could inactivate NDV within 10 min, however, in the presence organic
materials, they inactivated NDV within 30 min and 10 min, respectively. These results suggested that both
samples have the main composition and/or the level of inactivating agent difference. Thus, SL and FdCa(OH),

could inactivated NDV.

Keywords: slake lime, food additive calcium hydroxide, Newcastle disease virus, virucidal effect
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Introduction

Newcastle disease (ND) is an important disease of poultry affecting to economic loss in many countries,
even in countries where ND may be considered to be controlled, an economic burden is still associated with
vaccination and/or maintaining strict biosecurity measures (Alexander, 2000). The biosecurity, includes cleaning
and disinfection are the best methods regularly use to reduce the microbial load and the level of pathogens,
especially ND Virus (NDV) particularly in poultry farm (Gehan et al., 2009).

Several disinfectants have been applied for biosecurity enhancement at poultry farms, however most of
them have disadvantages of diminished virus-activating ability in the presence of organic materials (Thammakarn
et al, 2014). Several disinfectants could inactivate virus even presence organic material, such as phenol but is
too expensive for general poultry house use (Bermudez and Stewart-Brown, 2008) nano-sized scallop shell
powder (Thammakarn et al., 2014), scallop shell powder (Thammakarn et al., 2015), and calcinated egg shell (Ota
et al., 2016).

The objective of this study was to evaluate efficacy of slake lime (SL) and food additive calcium
hydroxide (FdCa(OH),) powder against Newcastle disease virus both in the condition of the absence and

presence of organic materials.

Materials and methods

Candidate samples and sample preparation: Slaked lime (SL) (Zapco@, Homeinter supply Co., Ltd,,
Thailand) and food additive calcium hydroxide (FdCa(OH),) powder provided by Fine Co., Ltd. Japan), were used
for the present study. The suspension of each sample was prepared as 0.17% or 3% (w/v) using distilled water
and then centrifuged at 3,000xg for 10 min, and the resulted supernatants were used as solution sample in the
absence of organic materials. For the presence of organic material treatment, each solution sample was added
fetal bovine serum (FBS) as final concentration with 5% FBS.

Virus and host cells: The virulent Newcastle disease virus (vNDV) was propagated in 9-day-old chicken
embryonic eggs. The alantoic fluid was harvested and kept at -80 °C for virus stocking until used. Chicken embryo
fibroblasts (CEF) cells, were prepared from 9-day-old chicken embryonic eggs and used for NDV titration.

Powder reaction: Two-hundred milligrams of each candidate sample, were mixed with 100 pl of NDV for
evaluate inactivating activity for the absence of organic materials treatment, whereas the presence of organic
materials treatment, 100 pl of virus was mixed with 50 pl of FBS (33% FBS) before adding to 300 mg of each
candidate sample. The mixer solutions were incubated at room temperature for 3 min (Thammakarn et al., 2015)
and then each solution treatment was recovered NDV by adding 900 ul or 850 ul of phosphate buffer saline
(PBS), respectively and next be centrifuged at 15,000xg for 3 min. Subsequently, the resulted supernatant was
titrated onto CEF cells.

Reaction in liquid: Four-hundred and fifty microlitters of each candidate sample at 0.17% or 3% solution,
was mixed with 100 ul of NDV, then mixer solutions were incubated for indicated time (0, 5, 10, 30 and 60 min)
at room temperature and then neutralized with 450 pl of 1 M Tris-HCl pH 7.2 (Tris-HC\) for stop activities of each

sample. Subsequently, each treated sample was titrated onto CEF cells. To confirm the neutralizing efficacy of 1
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M Tris-HC|, each candidate sample solution was added Tris-HCl before adding NDV, namely O min. Each solution
sample was tested in triplicates, and the titers were shown in mean with standard deviation.

Titration: NDV and each treated sample, were diluted in 10-fold serial dilution in Eagle’s minimum
essential medium (MEM, Capricorn Scientific GmbH, Germany), and inoculated onto CEF cells containing equal
volume of MEM. All of inoculated cell plates were incubated at 37 °C in 5% CO, incubator and observed the
cytopathic effect (CPE) twice a day for 3 days. At the end of incubation period, the hemagglutinin (HA) activity of
the culture supernatant, was checked by using 1% chicken red blood cells. The 50% tissue culture infective dose
(TCIDsy/ml) was determined by Behrens and Karber’s method (Thammakam et al., 2014).

Inactivation analysis: The reduction factor (RF) was used for determine NDV inactivation. The RF is
calculated by using the following equation: RF = t,. - t,, where t is the titer converted into an index in log;, of
the NDV control, and t, is the converted titer of the recovered NDV from the tested sample. Inactivation of
pathogen was considered effective when RF was greater than or equal to 3 (Lombardi 2008, Takehara et al,,

2010, Thammakarn et al., 2014).

Results

The inactivating efficacy of SL and FdCa(OH), in powder reaction, has been shown in the Table 1. Both
samples could inactivate NDV both in the absence and presence of organic materials.

Table 2 has shown the reaction in liquid, all of the 0.17% SL, 0.17% FdCa(OH), and 3% FdCa(OH),
solution in the condition of the absence of organic material, could inactivate NDV within 10 min, however the 3%
SL could inactivate NDV within 5 min. In the condition of the presence of organic materials, the 0.17% of SL and
FdCa(OH), solution could inactivate NDV within 30 and 60 min, respectively, however the 3% of SL and
FdCa(OH), could inactivate within 10 min and 5 min, respectively.

In addition, all pH of 0.17% SL, 3% SL, 0.17% FdCa(OH), and 3% FdCa(OH), showed as 12.5 by pH paper
strip test.

Table 1. Inactivating activity of slaked lime and food additive calcium hydroxide in powder reaction both in the

condition of the absence and presence of organic materials, showed as Log;, TCIDs,/ml (Mean + SD)

Slaked lime Food additive calcium hydroxide

Without FBS 33% FBS” Without FBS 33% FBS

toc v 7.67+0.88 7.08+1.28 7.67+0.88 7.08+1.28
t,” 2.5£0.00 2.5£0.00 2.5£0.00 2.5£0.00
RF 5.17+0.88 4.58+1.28 5.17+0.88 4.58+1.28

? Fetal bovine serum (FBS) was mixed with virus as 33% before inoculated into each sample
& t,c is the titer converted into an index in log;, of the NDV control
C) t, is the titer converted into an index in log,, of the recovered NDV from the tested sample

& RF is reduction factor
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Table 2. The Log;, TCIDsy/ml (Mean + SD) of Newcastle disease virus inactivated by using 0.17% and 3.00% of
slaked lime and food additive calcium hydroxide solution both in the condition of the absence and presence of

organic materials

Slaked lime Food additive calcium hydroxide
0.17%” 3% 0.17% 3%
Without FBS 596FBS Without FBS 59%FBS Without FBS 59FBS Without FBS 5%FBS
t ? 8.63+0.52 8.63+0.52 8.40+0.38 8.40+0.38 8.13+0.43 8.25+0.47 8.13+0.43 8.13+0.43

pPc

omin” 817029 858088 8.17+0.14 7.83+029 8174038 825066 8.08+029 8.00+0.50
5min® 625035 NT” 525+1.06 538+1.24 5.63+0.18 6.13+0.53 525+0.00 5.38+0.18
10 min ~ 5.00£090 5.92+1.66 5.42+0.76 5.17+058 4.67+0.14 583+0.76 4.75+025 5.00+0.66
30min  4.33+1.04 6.08+1.66 4.75+0.75 4.88+1.94 4.13+0.88 5.08+0.29 4.25+0.71 4.25+1.06

60 min NT 4.67+0.14 NT 5.25+1.41 NT 4.75+0.00 NT NT

? Concentration of slake lime (SL) and food additive calcium hydroxide (FdCa(OH),) solution (%ow/v)
” Fetal bovine serum was added to each solution sample as 5% of total volume

9 t,c is the titer converted into an index in log;, of the NDV control

¥ Added 1M Tris-HCL, Tris-HCl before NDV

¥ t, is the titer converted into an index in log,, of the recovered virus after indicated time

? Not tested

Discussion and Summary

The food additive calcium hydroxide (FdCa(OH),) is made from limestone of Japanese marine and
producing high quality level by Fine Co., Ltd., Japan. The main ingredient of FdCa(OH), is 97.2% Ca(OH), while
that of SL is 95% calcium hydroxide (Budavari, 1986). Both FdCa(OH), and SL have high alkalinity (pH=12.5). The
present study was indicated that SL and FdCa(OH), powder, could inactivate NDV for both the condition of the
absence and presence of organic materials, which harmonized with several earlier reports, such as Thammakam
et al. (2015) who reported the Scallop-shell powder and SL have high alkalinity and excellent ability to inactivate
AlV.

The SL or calcium hydroxide could be dissolved in water and changed to Ca"", and OH,, which are strong
base or high alkalinity (National Organic Standards Board, 2002). This solution has the pH greater 9 due to the
(OH) and affected to microbials, such as bacteria and viruses (Aiello, 1998). The FdCa(OH), solution also could be
dissolved in water and changed to Ca", and OH and shown strong base and high alkalinity. The results of
present study indicated that at 0.17% of both SL and FdCa(OH), solution to NDV inactivation, was similar
except in the presence of organic materials, the FdCa(OH), could inactivate better than SL. This result explained
that the calcium hydroxide concentration of FdCa(OH), was higher than SL, (97.2% and 95%, respectively) but
the solubility of FdCa(OH), is lower than SL (0.17% and 0.185%, respectively). However, at 3% solution for both
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the condition of the absence and presence of organic materials, the SL could inactivate NDV better than the
FdCa(OH),, suggested that the SL might be contained with other inorganic materials such as magnesium, silica,
iron and aluminum (National Organic Standards Board, 2002), which could synergist with calcium hydroxide for
inactivation, while the FdCa(OH), have a few of other inorganic materials.

Generally, the SL is cause irritation of skin, eyes and respiratory inflammation. (Clayton and Clayton,
1994) while the FdCa(OH), might has less irritation and inflammation than SL because it was high quality
producing and classified as food additive. The FdCa(OH), is possibly more safety than Sl because it is food
additive grade and also alternative material applying for biosecurity especially on and around poultry farm. In

conclusion, the present study showed the NDV inactivating efficacy by the use of both SL and FdCa(OH),.

Acknowledgment
The authors would like to thank by Fine Co., Ltd. (Japan) for food additive calcium hydroxide powder
providing in this experiment and Mahanakorn University of Technology (MUT), Thailand for funds in this

experiment.

References

Aiello, S. 1998. The Merck Veterinary Manual. 8" ed. Whitehouse Station. NY, USA. 2305p.

Alexander, D.J. 2000. Newcastle disease and other avian paramyxoviruses. Rev. sci. tech. Off. int. Epiz. 19(2): 443-
462.

Bermudez, A. J. and Stewart-Brown, B. 2008. Disease Prevention and Diagnosis. In: Saif, Y.M., Fadly, A.M., Glisson,
J.R., McDougald, L.R., Nolan, LK. and Swayne, D.E. (eds.): Diseases of Poultry. 12th ed. Wiley-Blackwell.
Ames, IA, USA. pp. 4-46.

Budaveri, S. 1989. Calcium oxide. In: Budaveri, S. (ed.): The Merck Index. 11" ed. Merck & Co. Rahway, NJ, USA
1692p.

Clayton, G.D. and Clayton, F.E. 1994. Patty's Industrial Hygiene and Toxicology. Toxicology. 4" ed. John Wiley &
Sons Inc. New York. 765p.

Gehan, Z.M., Anwer, W., Amer, H.M., EL-Sabagh, .M., Rezk, A. and Badawy, E.M. 2009. In vitro Efficacy Comparisons
of Disinfectants Used in the Commercial Poultry Farms. International Journal of Poultry Science. 8(3):
237-241.

Lombardi, M.E., Ladman, B.S., Alphin, R.L. and Benson, E.R. 2008. Inactivation of avian influenza virus using
common detergents and chemicals. Avian Dis. 52: 118-123.

National Organic Standards Board. 2002. United States Department of Agriculture. 14dp.

Ota, M., Yamada, M., Nakajima, K., Kitazawa, M., Hakim, H., Alam, S. M., Shoham, D. and Takehara, K. 2016.
Calcinated egg shell as a candidate of biosecurity enhancement material. J. Vet. Med. Sci. 78(5): 831-836.

Takehara, K., Yamazaki, K., Miyazaki, M., Yamada, Y., Ruenphet, S., Jahangir, A., Shoham, D., Okumura, M. and
Nakamura, M. 2010. Inactivation of avian influenza virus HIN1 by photocatalyst under visible light

irradiation. Virus Res. 151: 102-103.

17



F9mAUeINIT Ty Ir NI UYIA: M1sUsrruIrInsNamumeiaznnagsdnd un1meaemalulaguniuns A « Uil beex Ui ooralo WATNIEN bede

Thammakamn, C., Satoh, K., Suguro, A., Hakim, H., Ruenphet, S., and Takehara, K. 2014. Inactivation of Avian
Influenza Virus, Newcastle Disease Virus and Goose Parvovirus Using Solution of Nano-Sized Scallop Shell
Powder. J. Vet. Med. Sci., 76(9): 1277-1280.

Thammakarn, C., Tsujimura, M., Satoh, K., Hasegawa, T., Tamura, M., Ishida, Y., Suguro, A., Ruenphet, S. and
Takehara, K. 2015. Efficacy of scallop shell powders and slaked lime for inactivating avian influenza virus

under harsh conditions. Archive virology, 160(10): 2577-2581.

18



F9mAUeINIT Ty Ir NI UYIA: M1sUsrruIrInsNamumeiaznnagsdnd un1meaemalulaguniuns A « Uil beex Ui ooralo WATNIEN bede

Comparison of Two Imaging Techniques, X-ray and Ultrasound,

for Diagnosis of Pregnancy in River Stingray (Potamotrygon sp.) : A Case Report

Sumrarn Bunnajirakul*, Sitthichon Rattanachan and Ekthida Thongdet

Aquatic Animal Clinic, Faculty of Veterinary Medicine,
Mahanakorm University of Technology, Bangkok, Thailand

*Corresponding author: sumrarn@mut.ac.th

Abstracts

An adult female river stingray (Potamotrygon sp.) with abnormal round protruding area at dorsal midline

of body disk between nuchal and tail thorns, which is suspected to be appear during the late gestation, was

admitted at the Veterinary teaching hospital, Mahanakorn University of Technology. In this study, X-ray imaging

was performed firstly to differentiate the overall structure of the protruding area at the dorsal midline of

Potamotrygon sp., then, ultrasound scanning was applied in order to monitor the fetus’ growth and position..

The X-ray imaging technique showed general morphology of stingray and an overview of skeletal structures at

craniothoracic region and pelvic region, but could not show more information of pups, while ultrasounic images

showed hyperechoic area of independently movement fetus by visually documenting of fetal wing and

respiratory activity. This indicates that the ultrasonographic imaging would be better for revealing more

information about pups in uterine tract compared with radiographic image.

Keywords: imaging techniques, pregnancy diagnosis, river stingray

Introduction

Freshwater  stingrays of  the  family
Potamotrygonidae are introduced as ormanental fish
in  Thailand. Potamotrygonidae have long been
popular worldwide as ornamentals in the aquarium
trade in Asia (Ng et al. 2010). Several species such as
Potamotrygon motoro, P. orbignyi, Potamotrygon sp.
and Paratrygon aiereba are originated from South
America (Shibuya et al, 2010). The reproduction of
freshwater stingrays is matrotrophic viviparity with
development of trophonemata. Biological data of
reproductive system composted of sexual maturity
about 2 years, gonadal maturation from 2 up to 4
months, pregnancy periods from 3 to 9 months,
ovarian fecundity varied among species, uterine
fecundity seemed to be slightly lower than the ovarian

fecundity. The hydrologic cycle of the river basins
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which they inhabit may be trigger of reproductive
cycle. The possible problems during the pregnancy
such as extended pregnancy and labor period could
be presented when environmental has been changed.
Abortion in potamotrygonid pregnant females was
easily found when they were stress from capture.
(Charvet-Almeida et al., 2005). However, the
information of diagnosis method of stingray which has
been using in veterinary practice is very limited. So,
this information of using imaging techniques may be
useful for the veterinarian practitioners to diagnose the
impregnant stingray.
Case description

For this case, potamotrygonid stingray, two
males and two females were raised together in a large
concrete tank. New female stingray, originated from

South America was purchased at November 2015. This
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fish presented the expansion of the body in one
month (suspected pregnancy) and aborted in next
month later. Pregnant stingray was copulated
repeatedly in March 2016. About two month, this
stingray became anorexia and carried protuberant
abdominal cavity. Manifestations presented in this
female stingray, therefore, need to be confirmed for
pregnancy before. Generally in domestic animals,
developed  advanced  examination  such  as
measurement of relaxin hormone levels in serum is
reliable (Root Kustritz, 2005). However, blood
collection in aquatic animals is stressful, thus, stingray
must be restraint by raising the tail. Furthermore,
adverse effect of this clinical intervention might cause
severe stress in fish. Hence, in our study, radiolography
and ultrasonography which are noninvasive to animal
were selected for diagnosis of pregnancy in this
stingray.

Clinical finding

An adult female river stingray (Potamotrygon
sp.) with abnormal round protruding area at dorsal
midline of body disk between nuchal and tail thoms.
This stingray was admitted at the Veterinary teaching
hospital, Mahanakorn University of Technology, in
order to diagnosis for pregnancy accordingly of the
presenting manifestations and history described by the
owner. The stingray was maintained in a plastic tank
containing of freshwater with aeration supplied. Before
imaging examinations were carried out, disk width (DW)
of stingray were recorded as 30 cm DW. A vitality and
behavior of this stingray were routinely monitored by
attending veterinarians during the examination.

In this study, diagnosis of pregnancy in
Potamotrygon sp. was performed using two different
techniques. By using X-ray imaging, firstly, a half of
maintained water in the tank was emptied for better
exposure of animal that ventrally lied down on the

tank.  Thereafter, the stingray was radiographically
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exposed for a short time using a portable X-ray
machine (X—prime®, Diagnoshe X-ray unit model vet-
203T, POSKOM, Korea) with digital radiography by
adjusting of radiation doses of 40 kV, and 4 mAs,
with

respectively, radiation focusing distance of

approximately 75 cm. Subsequently, radiographic
image of X-ray exposing area of stingray was evaluated
by using X-ray imaging reading program (|M3®, CR 35
VET win) in the computer.

To differentiate the overall structure of the
protruding area at the dorsal midline of Potamotrygon
sp., other imaging technique, the ultrasound machine
(Sonoscope® A6) was used in this study. First of all,
maintained water in the tank was emptied until the
affected area was emerged. The position of stingray to
be diagnosed by ultrasound was the same as X-ray
imaging. During the examination, a coupling gel was
applied to the affected area and then the linear
transducer was located that area. The frequency of
ultrasound that applied to that area was adjusted to
5-7 MHz for the optimum resolution of image
(Daochai, et al., 2016). The result of ultrasound that
showed on the monitor screen was recorded for later
analysis and interpretation of the findings.

Treatment and outcome

The results obtained refer to the diagnosis of

pregnancy in a freshwater of

stingray genus

Potamotrygon sp. by using two conventional

radiographic and ultrasonographic imaging techniques.
The general morphology of stingray (fig. 1 A) and an
overview of skeletal structures at craniothoracic region
and pelvic region were revealed by X-ray (fig. 1 B).
From the radiographic image, several skeletal
structures at craniothoracic region were visible as
radiographic opacity including hyomandibular arch,
hyomandibula, gill arch, cervicothoracic synarcual,

thoracolumbar synarcual and vertebrae, pectoral

girdle, and pectoral fin. In the pelvic cavity,
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Hyo arch

/

Figure 1: Dorsal view of pregnant stingray (A) and radiographic image (B). Abbreviations: Ct, craniothoracic region;

Pv, pelvic region; Pf and Pvf, pectoral fin and pelvic fin; Hyo arch, hyomandibular arch; Hyo, hyomandibula; G, gill

arch; Ce, cervicothoracic synarcual; Ts, thoracolumbar synarcual; Pg and Pvg, pectoral girdle and pelvic girdle; V,

vertebrae.

additionally to pelvic girdle and fin were revealed,
more opacity of dense mass between the vertebrae of
lumbosacral region was observed (fig. 1 B).

Ultrasound was performed on pregnant
stingray at lumboscaral area (dashed line, fig. 2 A)
during gestational month. Hyperechoic area of
independently movement fetus was confirmed in

pregnant stingray by visually documenting of fetal wing
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and respiratory activity. Pregnant stingray was observed
carrying of approximately one to three pups (white
circle, fig. 2: B and C). There appeared to be fetal
tissue within their uterine homs (Fig. 2), however,
physical structures such as wing or oral cavities could

not be clearly identified.
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Figure 2: The posture of pregnant stingray and a plane of ultrasonographic examination (dashed line) (A).

Ultrasonographic images (B and C) showed hyperechoic area of independent fetal movement (white circle).

Clinical reverent

Eventually, after about 2 weeks post physical
examination, pregnant stingray gave viable 2 females
pups: 10 cm DW, 1 male pup: 7.6 cm DW and aborted
1 male. Diagnosis of pregnancy in this Potamotrygon
sp. was performed using two different techniques. The
ultrasonographic images revealed more information
about pups in uterine tract when they were compared
with radiographic image. Calcification of skeletal
structure in domestic animal begins about 44 days of
gestation (Concannon et al, 1989, Concannon and
Rendano, 1983; Allen and Meredith, 1981; Toal et al..
1986). To achieve clear radiographic Image,
mineralization of foetal skeletal must be presented, in
elasmobranch, this process could be not strongly
processed. Distance of radiologic exposure influences

on clear imaging diagnosis. Water level and air layer
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between x-ray machine and pregnant fish could
reduce the intensity of X-ray beam, which possibly
effect to visibility of image. In conclusion, from these
two diagnosis technique, ultrasonographic technique is
recommended for pregnancy diagnosis practice in
freshwater stingray.
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[Introduction] As consequence of the benefits of
using developed criteria for the swine husbandry
standards, the gastrointestinal helminth infections in
have been

dramatically decreased among

pigs
commercial swine farms. However an extensive
farming can be defined as any swine husbandries that
allowed pigs wander around a village or community
and keep in small pig numbers being closely
associated with the residence of the famers. Due to
extensive pig farming in Thailand even around the
border areas of Bangkok, there existed in some
commercial swine farms or around human. The public
health issues and concerns are raised to address the
disease ecology and epidemiology as well as to
determine the extent to which gastrointestinal
helminth infections can pose the risks for human and
animal health problems. The infections that possibly
occurred in pigs from both intra- and inter-husbandries
remain undocumented. The present study aimed to
and risk factors of

determine the  prevalence

gastrointestinal ~ helminthes in  extensive  swine
husbandries from the border areas of Bangkok, as well
as to explore the extent of the gastrointestinal health
risks and the solutions that apply for the prevention

and control.

*Corresponding author: aintarapuk@hotmail.com

[Materials and methods] The 20 extensive swine
farms at the border areas of Bangkok, which were

registered to the Department of Livestock

Development  were  surveyed. Farmers  were

interviewed for husbandries.  Fecal samples were
randomly collected from 5 to 10 grower pigs/farm with
2-7 months old. Gastrointestinal helminthic eggs and
larva in fecal samples were identified by direct fecal
smear and formalin-ether sedimentation methods.
Risk factors were evaluated by the Logistic regression
at 95% of confidential interval.

helminth  infection

[Results] Gastrointestinal

detected in 9 farms (45 %) or the 25 out of 124 pigs

was

(20.1%). Single infection was found in 16 pigs (64%)
and 9 pigs (36%) were co-infestation. The parasitic
prevalent rates were 10.5% for Strongyloides spp.,
9.7% for Strongyle type egg, 3.2% for Trichuris spp.,
2.4% for

Globocephalus spp. The significantly associated factors

for Ascaris lumbicoides and 1.6%
of helminthic infections (P < 0.05) included the farm
problem with pig gastrointestinal disease (OR = 11.8,
95% Cl of OR = 1.35 - 103.34) and using some drugs
exceptional anthelmintic and antibiotic drugs within

farm (OR = 128, 95% Cl of OR = 6.631 - 2470.9).

The Logistic Regression Model of associated factors of

gastrointestinal helminthic infestation (GHI)

Logit (GHI) = -5.9 + 2.5 GI problem + 4.9 Using other drugs
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[Discussion] The gastrointestinal helminthic
prevalence was highly presented when compared with
the previously prevalent reports from standardized
swine farms.  Many extensive swine husbandries
around the world, for example Cambodia (Schar et al,,
2014), India (Yadav and Tandon, 1988), China (Weng et
al., 2005), Turkey (Uysal et al., 2009), also reported
high helminth infection rate. Most of the infected
helminthes were soil-transmitted parasites that their
distributed factors likely related to hygiene, farm
management involved in feeding, water, pen cleaning
or waste management, swine fecal contamination in
water or environment, or anthelminthic administration
in farms.

The study showed the 2 associated factors of
helminthic infestation, pig diarrhea and drug usage. In
the present study higher prevalence of nematode
infection was found in normal pig group than in
diarrheal pig group. It probably results from either
some drug or other intervention utility in diarrheal pig
farms.  Some drugs utility, exceptional anthelmintic
and antibiotic drugs, in farm indirectly indicated poor
pig’s health status that they could be induced easer
helminthic transmission within the farms. The results

of this study can enhance the awareness of
coexistence without disease of human and extensive
farming and be guideline to provide a strategic
planning for helminthic prevention and control.
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Abstract

Using GIS-based land-use map for the urban-
rural division (the relative ratio of population density
adjusted to relatively Aedes-infested land area), we
demonstrated significantly independent observations
of spatio-temporal distributions of Aedes aegypti and
Aedes albopictus vectors between Muang Narathiwat
district (urban setting) and neighbor districts (rural
setting) of Narathiwat, Southern Thailand, based on
binomial distribution of Aedes vectors in key water-
holding containers (water storage containers, discarded
receptacles, miscellaneous containers, and natural
containers). The distribution of Aedes vectors was
influenced seasonally and spatially by breeding
outdoors rather than indoors in all 4 key containers.
Accordingly, both urban and rural settings elicited
significantly seasonal (wet vs. dry) distributions of Ae.
aegypti larvae observed in water storage containers (P
= 0.001 and P = 0.002), natural containers (P = 0.016
and P = 0.015), whereas in rural setting, the significant
difference was observed in discarded receptacles (P =
0.028) and miscellaneous containers (P < 0.001).
Seasonal distributions of Ae. albopictus larvae in any
key containers in urban setting were not remarkably
noticed, whereas in rural

setting, the significant

difference was observed in water storage containers (P

= 0.007) and discarded receptacles (P < 0.001).

Moreover, the distributions of percentages of container

index for Aedes-infested households in dry season
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were significantly lower than that in other wet season;
P = 0.034 for urban setting, and P = 0.001 for rural
setting.  More  significantly, the independent
observations by season and study setting showed
household-level practices in environmental cleaning
influenced significant reduction of Ae. aegypti larval
abundances, especially in dry season, in water storage
containers and miscellaneous containers, but not in
discarded receptacles, regardless of indoor or outdoor
distributions. Findings suggest that the higher urban-
rural gradient, the greater the risk of spatio-temporal
distributions of Aedes infestation in those key
containers in human inhabitations and surroundings.

Keywords: Aedes aegypti, Dengue vectors, household-
level practices in environmental cleaning (PEC), Spatio-
temporal distribution, water-holding containers, urban-

rural gradient
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[Introduction] Mosquito species of the genus
Mansonia, subgenus Mansonioides, are vectors of
lymphatic filariasis in Thailand (Apiwathnasorn C.et.al.,
2016). Six species in this subgenus have been shown
to be natural vectors of lymphatic filariasis (WHO,
1984). The malaria transmission control area (MTA),
Dan Chumphon Subdistrict , and the non-MTA, Bo
Phloi Subdistrict were included in the national malaria
control program. Some insecticides have been utilized
for reducing mosquito vectors and they may impact
on malaria vectors and the other mosquito as
Mansonia spp. The study objectives were to survey
and analyze geographical distribution of Mansonia
mosquitoes and to determine their feeding habitat,
and Ma. uniformis mosquitoes were testified for
insecticide susceptibility.

[Materials and Methods] Some adult female
mosquitoes were collected by human bait approach
at both indoor and outdoor during 18:00 to 22:00 pm.
The study was processed in August and November
2015. The Ma.uniformis mosquitoes were individually
examined for the taxonomic identification under
stereo microscope for insecticide susceptibility test
(Pimnon S. et al., 2012). Two insecticides were used in
susceptibility testing including 0.05% deltamethrin and
0.09% bifenthrin coated on insecticide-treated test
papers as recommended by WHO and following
standard testing procedures and exposure times

(Ritthison W. et al., 2014.)
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[Results] In August, the results showed that the Ma.

uniformis  mortality rate from deltamethrin and

bifenthrin were 92% and 98%, respectively. As well as

the mortality rate showed 92% from deltamethrin and

80.3% from bifenthrin in November. All mosquitoes

had been alive in the untreated control over 24 hours

holding period for all paired tests.

[Discussion] Synthetic pyrethroids are currently the

insecticides of choice for malaria control in Thailand.

The monitoring of bifenthrin  and  deltamethrin

resistance has been suggested. Evaluation program

knowledge of vector/pest susceptibility to pesticides,

changing trends of resistance and their operational

implications are basic requirements to guide pesticide

use in vector-borne disease and pest control

programs.
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Table 1. Susceptibility test of Mansonia uniformis for Deltamethrin and Bifenthrin

Sample source Control Test
collection/insecticide Total No. of Total No. of Observed Corrected
number  deaths (% number  deaths mortality mortality
of each  mortality) of each (%) (%)
trial trial
August
Deltamethrin, 0.05% 10 0 50 a6 92.0 ND
Bifenthrin, 0.09% 10 0 50 49 98.0 ND
November
Deltamethrin, 0.05% 25 0 50 a6 92.0 ND
Bifenthrin, 0.09% 25 0 61 49 80.3 ND
ND - not done.

Figure 1. Insecticide susceptibility test of Mansonia uniformis

A) guiFe Mo. uniformis
ndumuanildSutety
wadilydu 0.05%

B) yuFie Mo. uniformis
nduvesouiisuiady
wadilydu 0.05%
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[Introduction] Atherosclerosis is a vascular disease
defined as thickening of inner arterial walls associated
with lipid deposits result to losing of vascular
elasticity. The coronary atherosclerosis is the most
common cause of death in human. Nevertheless this
vascular disease is rarely occurs in dogs. Several
reports of dog breeds risk for atherosclerosis such as
Miniature Schnauzer, Labrador Retrievers, Rottweilers,
Doberman Pinschers, Golden Retriever and German
Shepherd [1, 2, 4, 5]. The risk of atherosclerosis in
domestic camivores has also been correlated with
hypercholesterolemia results from endocrinopathies
such as hypothyroidism, hyperadrenocorticism and
diabetes mellitus [1]. The other conditions have been
linked include and

also hypertension

glomerulonephropathies [2]. However, the incidence
of prostatic carcinoma concurrence with systemic
artherosclerosis has never been reported in dogs.
Therefore, the aim of the present case study is to
demonstrate the incidence of systemic atherosclerosis
with hypothyroidism, glomerulonephropathy,
myocardial ischemia and prostatic carcinoma in an
aged intact male mixed breed dos.

[Materials and Methods] A 12-year-old, intact male
Shih Tzu mixed dog carcass with previous medical
history of mild anemia, chronic inflammatory
leukogram, mild azotemia, abdominal pain, dysuria
and enlarged prostate gland was submitted to

Mahanakorn ~ Veterinary  Diagnostic ~ Center  for

postmortem investigation. The tissue specimens were

collected and fixed in 10% neutral buffered formalin.
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The collected tissues were processed then embedded
in paraffin wax and sectioned with 4 micron-thickness.
Tissue sections were stained with hematoxylin and
eosin (H&E).

[Results] At necropsy, the carcass was in mild obesity
nutritional stage. In oral cavity revealed necrotizing
ulcerative gingivitis. The heart presented with marked
thickening of epicardial coronary arteries with yellow-
white plaques. The cross section of coronary arteries
was showed narrowed lumens surrounded by white
yellow plaques in inner arterial walls. At left ventricle,
marked thickening of mitral valve with pale yellow-
white papillary muscles was found. The spleen was
pale with multiple infarcts at periphery. The kidneys
were presented with multiple white streaks in renal
medulla and renal papillae. The gastrointestinal tract
showed with segmental intestinal hemorrhage with
diffuse thickening of yellow-white intestinal vessels.
The prostate gland was marked enlarged with central
necrosis. Mild hepatomegaly with white foci was
observed. Pulmonary edema and congestion with right
caudal lobe sink in formalin. Other organs were no
remarkable lesions. Histopathologically, the arterial
lumens were narrowed and the inner section of

arterial walls were thickening by deposits of
amorphous eosinophilic materials, cholesterol clefts,
foamy macrophages and mineralization especially in
tunica intima and some in tunica media. This evidence
of arterial wall was identified in multiple organs
include heart, spleen, liver, kidney, lung, thyroid gland,

and prostate gland. In atrium, multifocal loss of
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myocytes with amorphous eosinophilic materials
replacement was observed. Loss of colloid in thyroid
gland was

found and only remaining compact

mononuclear cells. Interstitial fibrosis, thickening of
basement membrane of Bowman’s capsules and
calcification were detected. The prostate gland was
diagnosed as prostatic carcinoma.

[Discussion] The histopathological alteration in this

case showed that the atherosclerosis has been
associated with myocardial necrosis suggested that
reduced in blood supply lead to myocardial perfusion
insufficiency which may cause tissue hypoxia [3]. In
previous report suggested that atherosclerosis in
human usually associated with higher serum of
C-reactive protein which is an inflammatory marker,
this condition was found in Miniature Schnauzer dogs
which have also in high risk of atherosclerosis [4]. The
marked  thyroid atrophy in this case cause
hypothyroidism which may lead to quickly changing in
plasma lipoprotein and elevated serum cholesterol
levels [2, 3]. The composition of amorphous
eosinophilic materials in the tunica intima of arterial
walls might be hyaline deposits which usually seen in
aged human, this character also known as hyaline
atherosclerosis. Moreover, in hypertensive patients
with atherosclerosis usually increased more severity,
generalized atherosclerosis and increased hyalinosis
[4. The

glomerulonephrosis in this case might be associated

especially  in coronary arteries

with hypertension which may increase the risk of
[2].

carcinoma may associated with the insufficiency of

atherosclerosis as in  human The prostatic
blood supply due to atherosclerosis which cause
tissue hypoxia and increase the oxidative cellular
damage as in human, this consequence might lead to

the mutation of oncogenes [6]. In Summary, this case

suggests that the systemic atherosclerosis has also
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been  associated as a consequence  with

hypothyroidism and glomerulonephropathy.
The myocardial necrosis and prostatic carcinoma have
been associated as resulting from atherosclerosis.
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[Introduction] Renal dysplasia is disorganized

abnormal growth pattern of renal parenchyma due to
defective interaction of ureteric bud and metanephric
(1].

companion, food and wild life animals [2-6]. The

blastema It has been reported in young
consequences of renal dysplasia were reported in
dogs as a predisposing cause of renal failure [7].

The aim of this study is to report the occurrence and
clinicopathological renal in

finding of dysplasia

association with renal azotemia and osteorenal
syndrome in a juvenile african white lion (Panthera leo
kruger).

[Materials and Methods] A carcass of a young african
white lion (Panthera leo krugeri) was submitted for
investigation. Retrospective clinical data collection:
The history taking was performed and animal data
including age, sex, clinical signs and previous
treatment were retrospectively collected from the
patient’s record of the animal hospital. Necropsy
examination: Necropsy examination was performed
and necropsy findings were recorded. A certain fresh
tissue samples were collected for microbiological
examination. Small pieces of tissues including kidneys,
liver, spleen, lung, heart, thymus, gastrointestinal tract,
pancreas, adrenal glands, and abdominal fat were
collected and fixed in 10% phosphate buffered
formalin for histopathological study. Histopathological
examination: the tissues

Briefly, were processed
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through the series of alcohols, xylene, infiltrated and
embedded in paraffin, sectioned using microtome,
stained with hematoxylin and eosin (HE) and mounted
with Permount® and cover glass. Data analysis: The
tissue slides were then examined under light
microscope (Axiostar, Zeiss, Germany). All data from
clinical and necropsy records and histopathology
examination were analysed and discussed.

[Results] Retrospective clinical data: The animal was
nine-month-old female captive african white lion
(Panthera leo krugeri) belonging to a local animal park
in Bangkok Metropolitan. It had a history of long
standing increase in serum creatinine (more than 3
mg/dL) since three months of age until died. The
animal accidentally had left upper hind limb fracture
at the age of three months. A clinical diagnosis of
ricket was made according to the low serum calcium
and thin

level long bone observed from the

radiographic  examination. Orthopedic surgery to

correct long bone fracture was performed and wound
dehiscence was later on observed. After several

months of unsuccessful supportive and specific
treatment, the animal died. Necropsy findings: The
carcass revealed poor nutritional stage, presence of
surgical wound dehiscence with secondary purulent
inflammation and  disseminated  microabscesses
throughout abdominal cavity. The kidneys were pale in

cortex and medulla and the ratio of cortex to medulla
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was slightly decreased. Caseous and purulent exudate
was found in renal pelvis as well as in urinary bladder.
The brain and bones were not examined. Other organs
showed no remarkable finding. Histopathological
findings: Severe congestion was observed in liver with
cloudy swelling and dissociation of most hepatocytes.
Congestions of spleen and gastrointestinal mucosa
were detected. Multiple microabscesses in both sides
of kidney, pancreas and abdominal fat were found.
Kidney lesions characterized by dysorganization of
renal tubules, small glomeruli, decrease number of
glomeruli and interstitial  accumulation  of
mesenchymal cells were seen. Calcifications were
detected in skin, stomach, kidney, lung and heart.
Other organs showed no significant microscopic
findings. The diagnosis of bilateral renal dysplasia

predisposed to renal failure and osteorenal syndrome

was made.

Figure 1-4. Some gross and histopathological findings
from this animal. Fig. 1: Pale renal cortex, discoloration
of corticomedullary junction and accumulation of
cheesy material at renal pelvis. Fig. 2: Multifocal fat
at retroperitoneal fat.
Fig. 3: Disorganized renal tubules with dilatation of
tubular lumens, small glomeruli. Fig. 4: Metastatic
calcification at gastric mucosa.

necrosis and  steatitis

[Discussion] The predisposing cause of bone fracture
in this lion cub is certainly due to ricket. Ricket is
metabolic bone disease found in young animals. The

common cause is due to calcium and/or vitamin D
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deficiency. In this animal, nutritional cause of ricket
had been suspect but the animal responded poorly
following calcium supplement. Juvenile renal failure
was also diagnosed clinically according to the long-
standing increase in serum creatinine.
Histopathological diagnosis of bilateral renal dysplasia
is most likely the cause of renal azotemia/renal failure
in this african white lion cub. Generally, the renal
function to convert vitamin D into active form was
diminished in chronic renal failure. The affected
animal could not be able to maintain normal serum
calcium level due to poor calcium absorption from gut
mucosa give rise to decrease serum calcium level.
Bone abnormalities could be observed as the result of
excessive bone resorption due to secondary
hyperparathyroidism. The well known pathogenesis
mentioned above can be adopted to explain the
osteorenal syndrome observed in this lion cub.
Multiple organ calcifications found histopathologically
in this animal are the main evidence of metastatic
calcification as a result of increase bone resorption
due to secondary hyperparathyroidism. Renal
dysplasia regards as a congenital abnormality of the
kidney at the time of morphogenesis. In some animals
such as puppies, renal dysplasia were detected in
association with others congenital anomalies i.e. cleft
palate and pulmonary hypoplasia [8]. Genetic cause of
these abnormalities was documented in the
literatures.

In conclusion, we report in this study, the occurrence
of renal dysplasia in association with renal failure and
osteorenal syndrome in a juvenile african white lion
(Panthera leo krugeri). This finding is possibly genetic
related abnormality and need to be more investigated,
whether the inbreeding, the common cause of
anomalies reported in captive wildlife animal, could
be the main cause of renal dysplasia in this white lion

cub or not.
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Abstract

The pathological alterations as the effects of clove oil in Betta splendens were studied. In this study, the
clove oil concentration of 15 and 20 ppm were used to induce sedative effects whereas concentration of 30 and
40 ppm were applied to induce anesthetic effects. The results showed that pathological alterations of the liver
demonstrate in moderated and severe degree in high dosed (30 and 40 ppm) group. The general lesions were
fatty change and necrosis of hepatocytes. On the similar findings were observed in the kidney, but showed in
moderated degrees. Additionally, dilatation of Bowman’s space and necrosis of tubular epithelial cells were
detected in most kidneys. The other pathological alterations were cellular swelling, and shrunkage of renal
tubule.

On centenary with, clove oil exposed at dosed 15 and 20 ppm found less extent lesions in both liver
and kidney. Only mild degree of hepatocyte swelling in some area of the liver was detected. The kidney of the
fish exposed to concentrations of 20 ppm showed mild swelling of renal tubular epithelial cells, dilation of
Bowman’s space whereas tubular swelling was not seen in fish exposed to 15 ppm. In conclusion, little impact
on the liver and kidneys was observed in this study especially after using clove oil in low doses. Thus, this study
suggests that a low concentration of clove oil (15 and 20 ppm) is relatively safer for sedation in B. splendens due
to less effect on liver and kidney. The result of this study is useful and might be an example of fish model in

recognition of toxicity for anesthetic purpose by using B. splendens.

Key words: clove oil, Betta splendens, anesthesia, liver, kidney
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Introduction

Clove oil is derived from the stems, leaves

and buds of FEugenia aromaticum. This natural
substance has beneficial properties such as
antibacterial, antifungal, antiviral, anti-inflammation

and analgesic agents (Keene et al., 1998). In traditional
medicine, it has also been employed for centuries as a
topical analgesic in dentistry. In North America, it is
widely used as a herbicides for the control of weeds.
Moreover, clove oil has recently been discovered as
an effective fish anesthetic agent (Soto and
Burhanuddin, 1995). The primary active ingredient of
clove oil is eugenol, which comprises of 70-80% of its
by weight of clove oil (Isaacs, 1983). The toxic effects
of eugenol still have been reported in several animals.
Manabe et al. (1987) reported that eugenol and
related compounds produced a high affinity for
plasma membrane because of their lipid solubility.
Suzuki et al. (1985) found that eugenol induced
superoxide production in neutrophils of Guinea pigs.
Thompson et al. (1991) reported cytotoxicity effects of
eugenol after exposure at concentrations of 1 mM in
rat hepatocytes. Sladky et al. (2001) reported that high
concentration of eugenol induced and caused high
concentrations levels of carbon dioxide and slucose in
the blood resulting in circulatory failure in Red Pacu
(Piaractus brachypomus). The US National Toxicology
Program (2000) reported that methyl eugenol, a
component of clove oil, produced evidence of
carcinogenicity in male mice at concentration of 3,000
ppm dietary for 103 weeks. In general, there is a
relationship between dosages and toxic effect. The fish
treated with higher concentrations experience more
toxic effects than those treated with lower doses.

tolerant fish did not

However, some

demonstrate toxic effect (no-appearance effect).
Therefore, several previous researchers have used

histological studies to detect the toxic effects of
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chemical exposure in animals in order to confirm the
toxic effects that occur in their tissue. Presently, the
impact of toxic effects on fish has also been reported
by histopathological studies in several vital organs
such as livers and kidneys. According to the liver is a
target organ of toxic chemicals because it has a lot of
blood supply and its function involves metabolism,
biotransformation and storage of nutrients such as
glycogen and lipid. In fish, the kidney performs an
important function. It is a major site for clearing the
blood by filtration and excretion of metabolic
products. When the liver and kidneys are damaged,
there is an effect on homeostasis and the survival of
the organisms.

This study attempts to determine the
optimum range of dosages of cove oil, in terms of
safety and efficacy, by using histological examination.
The concentrations which show less or no pathological
lesions represent a minimal toxic or no toxic dose and

that could be used for anesthetic purpose in fish

species.

Materials and Methods
Fish supply and maintenance
Males fishes (Betta splendens) with the
average weight of about 1g¢ each were used (n=216).
Each fish was placed separately in a two liter aquarium
and was acclimatized for two weeks prior to the
experiment. Fishes were maintained on a lighting
regimen  representative  of the local natural
environment (12L: 12D) and fed with commercial fish
pellets (CP Company) twice daily at approximately 3-
5% of their body weight. Tap water was filtered
through carbon-resin filters, aerated, and finally used
as holding water in this experiment. Fishes were fasted

for 24 hours prior to the experiment.
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Preparation of clove oil stock solution

Because of the incomplete solubility of clove
oil in water, it will be initially dissolved in ethanol at a
ratio of one part clove oil to 10 parts ethanol (Grush
et al,, 2004). The maximum amount of ethanol used in

any experiment is 400 ppm (0.04 %).

Experimental design

Our previous results revaled that, clove oil at
concentrations five to 20 ppm was effective as
sedative dosage whereas the concentrations of 30 to
50 ppm reached anesthetic within 48 hours. However,
at five ppm, fish treated with clove oil reached
sedation within eight to 48 hours, and 73% recovered
to normal before 48 hours while all of fishes treated
with concentration of 50 ppm reached anesthetic
stage and 100% mortality rate occurred within two
hours. From these reasons, the adjusted range of test

concentrations in this experiment was from 10 to 40

ppm. In treatment groups, five sets of 2-L
experimental  aquaria  were  filled with five
concentrations  of  test material to  obtain

concentrations of 10, 15, 20, 30 and 40 ppm, while
another two aquaria were kept free of clove oil as
controls. Twelve B. splendens were separately placed
in the aquarium. After exposure times of 12, 24 and
48 hours of each group, four B. splendens were
randomly collected for pathological study of the livers

and kidneys.

Histological analysis

Histopathological analyses were performed
using a light microscope and Image-Pro Express anlysis
software. Approximately 20 serial sections of the liver
and kidney were produced from each fish for analysis.
According to Zodrow et al. (2004) and Frias-
Espericueta et al. (2009), the histopathological lesions

were determined based on severity of changes
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compared to control sections. The degree of
histological damage observed in each treatment were
scored according to the percentage of the total fields
with histological damage found per the total observed
in the four samples of each treatment (- = no tissue
mild

damage in any field on the slides, +
histopathological damage presented <25% of the
fields on the slides, ++ = moderate damage presented
>75% of the fields on the slides; and +++ = all fields
of the slides displayed severe damage compared to
the control sections). The experiment protocol was
submitted to animal care and use committee (CU-

ACUC), Protocol Review No. 1123002.

Results

Effects of clove oil on liver

Control fish

Normal hepatocytes have nuclei with disperse
chromatin  concentrated close to the nuclear
membrane and one or more nucleoli. The nucleus of
hepatocytes is generally a single, centrally located,
spherical nucleus with a clear, dark nucleolus.
Binuclear cells have been observed in normal liver
cells. The cytoplasm of these cells is granular and
vacuolated. The hepatocytes are arranged as irregular
cord-like structures in histological sections, which are
limited by sinusoids at basal side and canaliculi at the
apical side and sinusoid at the basal part of cell

(Figure.1).

Treated fish

Treated groups showed several lesions. The
most common changes at sedative doses were cloudy
swelling hepatocytes but the liver architecture was
intact with normal capsule. The highest degeneration
was found at anesthetic doses of clove oil. The shape
became irregular, nuclei

of hepatocytes many
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exhibited shrinkage and pyknosis. The scores of liver
lesions after exposure to clove oil is shown in Table 1.

In liver of exposed fish, structural alterations
of hepatocytes occurred mostly around blood vessels
and sinusoids. The histopathological evidence in liver
of fish exposed with anesthetic doses of clove oil
shown in moderated and severe degree. The general
lesions were fatty change with lipid vacuole fusion and
necrosis.

At anesthetic concentration of 40 ppm, the
exposed liver showed cellular swelling and mild
dilation of blood vessels, whereas lipid droplets
accumulation and necrosis  were detected in
moderated degree. Cellular swelling was also occurred
in hepatocytes of exposed fish of both anesthetic
doses. Moreover, the pattern of lesion was found in all
specimens.

Lipid droplets accumulation, a very large
vacuoles were often seen in the cytoplasm and
compressed the nuclei to the periphery of the
hepatocytes (Figure 1E). These results indicated that
fish expose to dosages of 40 ppm had more distinct
vacuolated hepatocytes. Other evidence showed in a
degenerative process of nuclei. There are many
regions in the liver where hepatocytes had loss of
cytoplasmic contents and had irregular shapes and
pyknotic nuclei (necrosis) (Figure 1F). At concentration
of 30 ppm, moderate degrees of hepatocyte swelling
and necrosis were observed. Other alterations such as
dilated sinusoid and fatty changes of hepatocytes in
some areas were also detected but in mild degrees.
Mild degeneration of hepatocytes exhibited in fishes at
sedative doses. The general lesions of fish exposed to
15 and 20 ppm exhibited only mild cellular swelling in
some area of the liver. (Figure 1 B-C). However, other
absent in to the

lesions were fish exposed

concentration less than 10 ppm.
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Effects of clove oil on kidney
Control fish

The histology of both control groups showed
normal appearance of nephrons and hemopoietic
tissues. The structural details of the kidney of control

groups were shown in figure 2.

Experimental groups

Treated groups showed several lesions. The
most common kidney changes at sedative doses were
tubular swelling. Generally, the kidney architecture
was intact. The highest degeneration was found at
anesthetic doses of clove oil. However, fishes exposed
to the concentration less than 10 ppm did not have
any effects. The results of kidney alterations in B.
splendens exposed to different concentrations of
clove oil are summarized in Table 2.

The kidney of exposed fish, structural
alterations occurred mostly around blood vessels.The
histopathological evidence in kidney of exposed fish
with anesthetic doses of clove oil were shown in
moderated degrees. Most kidneys had more distinct
dilatation of bowman’s space and necrosis of tubular
cells. Other histological alterations such as cellular
swelling, and shrunken of renal tubule were also seen
as shown in Figure 2 C, D, E, F.

At anesthetic concentration the fish exposed
of 40 ppm, the kidney lesion showed cellular swelling
with mild degrees. This lesion was also occurred on
renal tubule of exposed fish from both anesthetic
doses (Figure 2C). Dilatation of Bowman’s space was
observed in moderate degree whereas tubular necrosis
was experienced in mild degree. Degeneration of
tubules were more

Bowman's capsule and renal

distinct in this concentration. Some g¢lomeruli

appeared shrunken with congested capillaries and
there was an increase space within the Bowman's

capsule whereas the renal corpuscles exhibited
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moderate damage (Figure 2 D). Other findings were
necrotic tubular cells characterized by irregular shape
and pycnotic nuclei (Table 2 and Figure 2 F). At
concentration of 30 ppm, the kidney showed cellular
swelling of tubular epithelium, dilatation of Bowman’s
space and mild tubular necrosis. Some renal tubules
dilated and necrosis. The shape of renal tubules
became irregular, many nuclei exhibited shrinkage and
pyknosis. Reduction and occlusion in tubular lumens
were observed along with reduction of tubule lumens
(Figure 2 E and F). Furthermore, Glomeruli were
distorted in some The

specimens. congestion

distortion of capillaries and enlargement of Bowman's

space were observed as shown in Table 2 and Figure 2
D. The histological evidence in kidney of exposed
fishes with sedative doses from concentrations 15 and
20 ppm of clove oil exhibited few morphological
changes.
The kidney of the fish exposed to
concentrations 20 ppm showed cellular swelling,
dilation of Bowman’s space with mild degrees whereas
tubular swelling was seen in mild degrees of fish
exposed to 15 ppm. Moreover, effects were absent in
fish exposed to the concentration less than 10 ppm as

shown in table 1.

Table 1. Liver alterations in B. splendens exposed to different concentrations of clove oil

Liver Lesions

Clove oil concentration (ppm)

Anesthetic sedative
40(12) 40(24) 30(24) 30(48) 20148) 1548) Control
groups
Swelling + + - s - + 5
Dilate - + + - - - =
Fatty fuse - - + - - - .
Necrosis ++ ++ ++ ++ - - =

*sample size=30 mdividuals/dose

Score values: (-) = None, (+) =mild, (++) = moderate and (+++) = severe
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Figure 1. Micrograph of liver of Betta splendens .The control groups (A) and Ethanol solvent control (B) show
normal structure; A) hepatocyte (black arrow), sinusoid (white arrow),. The treatment groups (C-F) show
pathological changes; C) Dilation of sinusoid (white arrow); D) Cellular swelling (black arrow heads); E) Fat

accumulation in cytoplasm (white triangle); F) Necrosis (white star). Scale Bar 20 micron (H&E staining)
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Figure 2. Micrograph of kidney of Betta splendens (A) The control kidney and ethanol solvent control (B) shows
normal structure; renal corpuscle (R), renal tubule (T); The treatment groups (C-F) show histological changes; C)
hydropic swelling (white arrow head); D) dilated capillaries in glomerulus (white arrow) ; E) occlusion of tubular

lumen (O); F) narrowing of tubular lumen (N). Scale Bar 20 micron
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Table 2. Kidney alterations in B.splendens exposed to different concentrations of clove oil

Kidney Clove oil concentration (ppm)
Lesions
Anesthetic Sedative
40(12) 40(24) 30(24) 30(48) 20(48)  15(48) Control
groups
Swelling + + + + + ¥ i
Dilate ++ e+ + + + - -
Fatty fuse - - - - - - ,
Necrosis ++ 4 + + + -

*sample size=30 individuals/dose

Score values: (-)= None, (+) = mild, (++) =maoderate and (+++)=severe

Discussion

Previous research showed that clove oil or
eugenol has an advantage as an anesthetic agent in
fish (Soto and Burhanuddin, 1995; Anderson et
al,,1997; Keene et al,,1998; Mylonas et al., 2005).
Some studies reported the toxic effects of clove oil or
components in oil of clove (Manabe et al., 1987,
Suzuki et al., 1985; Thompson et al., 1991; Sladky et
al., 2001). There are few reports in toxicological
studies of clove oil. This research presents the first
evidence of pathological study of clove oil in fish by
use B. splendens as an adverse effect of anesthesia.

Several  previous reports have  well
documented in the ability of fish in cellular and tissue
regeneration following injury (Goss, 1969; Oliver, 1995;
Reimschuessel et al., 1990, 1993; Lombarte et al,,
1993; Chamie and; Rokokous et al., 1994;
Reimschuessel, 1994).

Like other organs, the kidney’s ability to repair
sublethal toxic injury has been well documented in
the mammals for more than a century (Podwyssozki,
1885; Cuppage and Tate, 1967; Ishmael et al., 1982;
Reimschuessel et al., 1990). Fish, especially, it retained

the ability to form new nephrons as they grow

throughout their adult life (Yasatake and Wales, 1983).
Moreover, renal tubular regeneration following toxicity
has been described in several fish species.
Reimschuessel et al. (1990) reported that the nephron
of gold fish (Carassius auratus), like that of the
mammal, could regenerate the proximal tubular
epithelium following toxicant induced injury. Augusto
et al. (1996) reported on the nephrotoxicity effect of
getamicin in the Nile tilapia (Oreochromis nilotica).The
fish showed regenerative responses after exposure to
the 5% and 10% metal concentrations. The present
study is the first report on the impact of clove oil on
the liver and kidneys of B. splendens. However, the
results of pathological changes showed that it had
little impact on the liver and kidneys because of using
clove oil in low doses. Thus, this study suggests that
clove oil is relatively safer in terms of impact on the
liver and kidneys of this fish species. Therefore, this
study recommends sedative concentrations between
15 to 10 ppm. Thus, this study suggests that a low
concentration is relatively safer in terms of impacts on

liver and kidney of B. splendens.
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Case Report: Peritoneopericardial Diaphragmatic Hernia in Persian Cat.
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Introduction

Peritoneopericardial  diaphragmatic  hernia
(PPDH) is the congenital pericardial defect in cats.
Persistent communication between the pericardial and
peritoneal cavity allows the abdominal contents to
hemiate into the pericardial cavity. PPDH was very rare
condition. Most cases are asymptomatic, because the
abdominal organs easily slip in and out of the
pericardial cavity and cause no problems. In
symptomatic cat, the most common clinical signs are
respiratory distress. Dyspnea is occured because the
abdominal organs in the pericardial cavity restrict the
pleural space and adversely affected by breathing.
Persian cat is be predisposing to the disease.
Case description

A 40-day-old male Persian cat, weight 0.4
kilogram was presented to Small Animal Teaching
Hospital, Mahanakorn University of Technology with
dyspnea, rapid and open mouth breathing. The history
revealed that the cat was thinner than other kittens
from the same litter and abdominal breathing was
presented since birth. However, the symptoms seem
to be getting worse while force feeding the cat.
Clinical finding

On physical examination, the cat was open
mouth breathing, moderate tachypnea (respiratory rate
62 breaths/min), expiration dyspnea and dull lung
sound. Muffled heart sound was presented, heart rate
202 breaths/min and dark pink mucous membrane.

Since the condition was life-threatening,

oxygen therapy with oxygen mask was performed to

49

Mahanakorn University of Technology, Bangkok 10530, Thailand.

Corresponding author: pam_siree@hotmail.com

the cat. When clinical signs were getting better, the cat
was stable and mucous membrane changed to bright
pink, the radiological evaluation was done. Thoracic
radiographs showed the cardiac silhouette was
markedly enlargement and round shape, vertebral
heart score was 15, with superimposition of gas-loop
bowels along ventral cardiac margin. The trachea was
displaced caudodorsally. There was loss of ventral
diaphragmatic lining adjacent with cardiac silhouette.
The lungs were diffuse infiltrative alveolar lung pattern
at caudodorsal region. The stomach was dilation with
gas and displaced to the right.

Echocardiogram showed that parts of the liver
and small bowel protruded through the diaphragm
into the pericardial cavity. From thoracic radiographs
and echocardiogram were confirmed the disease,
PPDH.

Treatment and outcome

In additional to oxygen therapy, the specific
treatment for PPDH is surgery. In this case, surgically
treatment was not yet performed due to the cat is too
small and clinical signs are getting better after resting
and However, is

oxygen  therapy.

surgery
recommended for animals with clinical signs from
PPDH and should be performed as early as possible in
young animals. In older animals, adhesions between
the herniated organs and the pericardium may make
the surgery more complicated. Futher plan of this case
is herniorrhaphy to correct PPDH when the cat is

growing up (3-4 months of age) or any problems begin

to develop. The owner needs to observe the clinical
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signs such as lethargic, decrease appetite, develops
vomiting or diarrhea, or any breathing problem:s.
Clinical reverent

PPDH is the congenital pericardial defect in
cats. The radiography and ultrasonography are
performed to confirm the diagnosis. The condition
may be confused with pleuroperitoneal and hiatal
hemia due to their proximity. Surgical is recommended
for animals with clinical signs, while old animals
clinical conservative

without signs  can  be

management. From the previous study, the
postoperative mortality rate was 14% of cats that
treated surgically corrected for PPDH. And 88% of
owners of surgically treated cats were rated as very
satisfied with treatment and long-term outcome.
However, animals with clinical signs have the highest
mortality rate due to shock and surgical and
anesthetic stresses. Therefore, Animals should be
stable and given supplemental oxygen during 24 hours
pre-opretion.

Prognosis is good following surgical

correction. In conservative  management,  good

prognosis is seen in asymptomatic cases, but the

clinical signs may develop in the future.
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Introduction

Insulinoma (pancreatic insulin-secreting tumor)
is a tumor of pancreatic beta-cells that secret
excessive amounts of insulin, leading to severe
hypoglycemia. This is a rare neoplastic disease in dog,
which occurs in middle-aged to older dog without sex
predilection. The predisposing breeds are Boxers,
German Shepherds, Irish Setters, Standard poodles,
Collies, Labrador Retrievers and fox terriers. The
clinical signs include neurologic signs associated with
hypoglycemia include seizures, ataxia, muscle tremors,
exercise intolerance, collapse, coma and death.
Case description

A five-years-old spayed female Shih Tzu was
Animal

of

presented to Small Teaching Hospital,

Mahanakorn  University Technology  with
unconscious and extensor rigidity with a history of
seizure 2-3 times per day
Clinical finding

Physical examination revealed unconscious
and extensor rigidity, pink mucous membrane, normal
hydration status, normal heart and lung sounds and
normal pulse quality. Blood results showed severe
hypoglycemia 20 mg/dL (following administration of
intravenous dextrose 50%, 1ml/kg), mild anemia (Hct
31.9%), mild azotemia (BUN 38 mg/dL). The amended
insulin: glucose ratio (AIGR) was 155 (if AIGR >30
suggested insulinoma). Abdominal ultrasound found
well-defined margin hypoechoic nodule (0.95x1.62 cm)

on the distal right lobe of the pancreas.
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Treatment and outcome

The dog was admitted in the hospital and
given intravenously Acetated ringer’s solution with 5%
dextrose before surgery. Serum blood glucose level
was measured every 2-4 hours and injected
intravenously glucose 50% when hypoglycemia was
detected. On surgical exploration of abdomen found a
small, soft, redness nodule on the distal right lobe of
the pancreas (Fig 1.). Other abdominal organs were
normal in gross inspection. The partial pancreatectomy
for nodule was performed.

remove pancreatic

Histopathological examination revealed pancreatic
islet cells adenoma with atrophy of the rest pancreatic
islet that diagnosed to insulinoma (Fig. 2). After the
surgery, the dog was treated with prednisolone 0.25
me/kg PO twice daily. The veterinarian advised the
owner to feed the dog 6 times per a day to prevent
hypoglycemia and avoid the dog excessively exercise.
Sixteen days after the surgery, the dog was attended
to the hospital. The owner informed the dog was well
with no neurologic signs. The AIGR was tested, the
result was 32. Monitoring clinical signs, blood glucose
level and AIGR was done every 1 month.
Discussion

Although insulinoma is rare case and unknown
etiology, this is the most commonly diagnosed islet
tumors in the dog. It is important to include
insulinoma as a differential diagnosis in any dog that

present with persistent hypoglycemia.
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Figure 1. A small, soft and redness pancreatic nodule

on distal right lobe of pancreas (black arrows)

of the rest pancreatic islet

The amended insulin:glucose ratio (AIGR) is
useful if AIGR greater than 30 with hypoglycemia, the
insulinoma is suspected. The surgical resection of
pancreatic mass is strongly consideration. The medical
management consists emergency treatment of a
hypoglycemic crisis, management for post-operative
and medical therapy in  non-surgical cases.
Corticosteroid, which inhibits insulin and stimulates
gluconeogenesis, is commonly used for increasing
blood glucose level. Diazoxide, which inhibits insulin
secretion, has also been used. Streptozocin is a
chemotherapeutic agent that used for unresectable

metastasis insulinomas.
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wenngludiufnewinisnsiaiiendzgngasiumaen
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[HanIsneaae]  AIege@Suune 4 fegailseausig
widnludSusniunidu 51, 59, 18, 48 ug/dL (ArUnf
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57 pg/dL)
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Abstract

The fighting bulls are such a species of fighter which agriculturists are given to animal breeds of the
south of Thailand. Bull fighting is traditional sport in Southern of Thailand. The best appearance of them is smart,
graceful, horn, hump, tail, hoof, ears, eyes, teeth, hair color and voice being corrected by treatise of Thailand.
Now, the fighting bulls are popular so there are dramatically increasing the number of bull farm and the
competition. Before the compaction, agriculturists who are owner of bull will always bring their bulls to check
bull’s health. In the research found the problems of bulls about fatigue, exercise intolerance which corresponds
with hyperproteinemia and dehydration. From this study, it was fundamental to guide the clinical treatment and

future researches.

Keywords: fighting bull, serum protein, dehydration, exercise intolerance
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ilud 2557-2559 (v) Suulaiiundnwidieeinisimiosite neu lisanudenisdvula ()
$rulaan v invifiedilusiulunssualainginiiund (1) Swanlaain v fmuiiiedu
Wsaulunszualaftnunid; Andadonunsdauuuun® 24-46% (Debra, 2009; Lyle, 1989) @1

Unfivesesilusiulunseualain 8.38+0.68 o/dL (Kapale et al., 2008)

fn U A 3

AU (A1) 323 207 202 5
AN FOALAPAUY (%) 37.95+1.72 38.00+5.36 38.00+5.41 39.00+3.11

Anasulusaulunszualafin (¢/dl)  9.80+025  9.80+069  9.80+0.63  7.70+0.18

33190l

arlusiulunszuaiongs (Hyperproteinemia) LﬂuwammmzﬁummL‘ﬁu%’waﬂw%’mwiﬁuﬁmmqa%‘u
(Panhyperproteinemia) vasEiUnNIsLiLTuIes globulins (Hyperglobulinemia) nsiiuduvedusiulunsyuadenlag
dnilvIusmnannnisgaydeve anaiiludinyszneureaden (Fluid component) 1um13‘17'i5'Nmsmmfw%aqul,?m
Yrnniiuly Bendr anzutiad (Dehydration) g liiinn1glusiulunszuaifiongs (Hyperproteinemia) $3ufu
mnﬁu%umawi'nﬁm%amLLmé’mLﬂquq (Packed cell volume; PCV) (Debra et al,, 2009) AnaSulusauunilulaiilaiute
T %aaﬂiﬁ 8.38+0.68 g/dL (Kapale et al., 2008) %nmmmﬂﬁﬂ@fa&iwﬁmwu’hﬁmiagﬂun’nzLLﬁaﬁwﬁﬂﬁmmmmmﬂu
viaeaiden (Intravascular fluid) anas denadosfuarndudureudonuayseduveslusiufisnun (Total protein) gatiu 3
annsadenalviszuulvaisulainauiviad (Circulatory failure) (Debra et al., 2009)

MNHANINARBIFINIIeH 1 waadliifiudlasuiidnnvedvuinisnisnsndnuilsmeruiauadnivdng

a a a ! a &

UATATEIINIIY AUETRH HUTuavesanesulusiulunsuadongaindung (Anesulusiuun@ 8.38+0.68 ¢/dL) Anlu

Y

' v
=

97.58% 0431ulATL IR TUUTNIIAIBeINSIMTdY oy lilaanusenisduula Feaenndesiunvuial wag

2INSWlBNY VioU Iﬁammuﬁiamsﬁ%uamﬁmau 1NN15TNUSEIRALLRY Blins1uistedinvesiutivedlawy A5

& v & A 9 Yy Ay I3 2 = A 2PN
La’r’NLLazmic\lﬂ%mﬂﬂ%ﬂuw‘LI‘VlﬂaNLL’«\N Iuaﬂ’]WLL'Jﬂa@llWﬁfauﬁga WUszesIa181UU L UUD ﬂVUﬁa’]LW@WﬁQNaIWLﬂ@ﬂ']?%

3
v '

whathld (Seiji et al,, 1996) ?ﬁﬂumwﬁéwmammﬁwﬁaqmlﬁaﬁwmﬂLﬁulﬂ 3o amzutaiduamsavlianne
TushulunssuaBongs Safunisifisduvesdndnidonunidautiugs (Packed cell volume; PCV) wriognslsfiniu Tudnid
wunmzwhah vietiedelsalafinans fanusanunnglusivlunszuaionss Sfuanfindeaunssauiuiiunfvies
nhUnRldiduieatu (Debra et al, 2009) uonaIntu nmukaiannseenddanieiu Sufuaiveliusinure wa
Tunszuaidenanasdnaay (Circulating plasma volume) (Seiji et al., 1996)

ameidn il Sunseruirludsinadites uensnvrdwmaliiinnzuiiug dnfozuanteinisnsymenn
(Thirst) §u (Depress) mMaznaud1uin (Dysphagia) wenaniinnizukeindaaunsaialéann nsdves (Polyuria) navle
&uman (Renal failure) MAkNAUT AN PsTRIMS (Extensive skin wounds) §9915¢994 (Diarrhea) smilun1sgaydetsie
Mnn1seanmaInisunAuly (Excessive sweating) ©1n15119AdlA (Clinical signs) veanmzuai e1fiviy nmzmela
137 (Tachycardia) nsluaisulafindudanglaid (Prolong capillary refill time) AnusuTNaTanas (Hypotension) kay

mm%tﬂwqmadﬁmﬁﬂaﬂm (Decreased skin turgor) (Debra et al., 2009) @1audn (Sunken eyes) Boiilonuiis (Dry
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mucous membranes) §9913zU¥3 w9 (Dry feces) Tuilaanizanas (Decreased urine output) LLasqm%Qﬁﬁwmﬂgﬁu
(Seppo et al., 2004)

msfnyiluafilifunsinueanniafivieyadounds ieAnwdgmveannslusivlunssuadongs fidware
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wazdoyavesiiusulusiu uazAiaBonunssauunenddlasunssne lunisinvidisuiisudeunazndsnissnm
Weruauysalmeaifegslifoddny og1dlsfanm mﬂﬁmmimLﬂwmﬂsQ’Lgaqiﬂ%uﬁuﬁﬂamﬁﬁmashqﬁﬂumu??m
nslommnsuazUSnanifiiteane sulluiszevmnisiindounazanmundouiialideu finnsssursorniaiia ey
nstestiunmsiiuturesdnsnisthelulavudngae uenaini mﬂm'iﬁﬂwﬂ.uﬂ%ﬂﬁmmiaﬁwmmé’ﬁ"&naﬁﬂﬂtﬂummi

& (% < & = 1% Y v '
WUE’WUSLUﬂ’IiﬁﬂU’] LLaSLﬂUWUEWUIUﬂ 19ANY ﬂumwagamahﬂuam AR

AnAnssuUsznA
n1sfnwasilidniagaisluied drearudisdaainmalsimervialadn ivelvg uasassssusiy fanda
uAIA3533UY Audsngl Nideiiledoyaiwiulusfunardoyadadonunsdnuiudoundsisud w.e. 2557 &1 w.f. 2559

o ¢ 1

wenNveveuAmEEIWITE ez vthnuszdlsaneruauadndvsivg uasATsssus 1y Jamdauasassssusy aud

q

o a
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LONENTBN9B
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WA, NUNNNVIUAT. Wt 282.
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Color Dilution Alopecia in Lilac Chihuahua: A Case Report

Tanawan Mangklabruks* Peeratas Chitvivatn

Department of Clinic, Faculty of Veterinary Medicine, Mahanakorn University of Technology

Introduction

Color dilution alopecia (CDA) or color mutant
alopecia is a rare dermatologic disorder in dogs. This
disease caused by genetic defect, autosomal recessive
gene transmission, of hair growth especially in the dog
and blue hair coat. The breed

with fawn, lilac,

predisposing are Dachshund, Doberman Pincher,
Chihuahua, etc., which is likely to have diluted-haired
color. The pathogenesis of CDA is unclear. Normally,
the clumping of pigment or melanin in the hair shaft
results in the fade color of the black or brown haired-
coat. In CDA, the excessive melanin accumulated in
the hair shaft; consequently, inhibit hair growth and
breakage of hair shaft. The age affected CDA is around

3 months to three years, while they are born with

normal hair coat in puppyhood.

Case description

A 3-months old female lilac Chihuahua was
presented to Small Animal Teaching Hospital,
Mahanakorn University of Technology for clinical
investigation. The main chief complaint was the
abnormal hair growth around the head, ear and along
the spine. The diluted-fur on the head, ears, and legs
were slightly thinner and shorter compared to the
color; on the other parts of the body (figure 1). The
hair coat along the vertebral spines was dull and dry.
The skin under the abnormal hair was remained intact
normal without any skin lesion. When the owner
starting raising her at 2 months of age, his hair coat
was normal, then the fur of at lilac-colored hair coat
started to fall at 3 months of age. However, any signs

of pruritus was not evidenced.
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Figure 1: A partial hair loss on head, ears, and legs in

the 3-month-old lilac Chihuahua.

Clinical findings

Based on breed, color, age, and evidence of
hair loss only in the diluted-hair, CDA was suspected.
Trichogram, the microscopic examination of hair shaft,
demonstrated the pigment or melanin clumping at the
root of hair shaft (figure 2). Other simple dermatologic
tests including skin scraping and skin cytology did not
find any abnormalities. Although skin biopsy was not
performed according to the owner unpermission, the
signalment, clinical signs and the trichogram data

provided was strongly supported the diagnosis of CDA.
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Figure 2: Microscopic examination of hair shaft showed

excessive melanin clumping in hair medulla.

Treatment and Outcome

Since CDA is the hereditary disease, there is
no specific treatment for the disease. The other
supportive treatments aim to prevent the secondary
bacterial skin infection. The owner was encouraged to
bath the dog regularly with mild shampoo containing
benzoyl peroxide in order to flush and clean hair
follicle. Excessive brushing and grooming should be
avoided. Two months later, at the age of 5 months
old, the dog showed neither signs of progressive hair

loss nor skin lesion compared with the last visit.

Clinical relevance

CDA is the incurable disease and the prognosis
of the normal hair growth is poor; nevertheless, this is
only cosmetic problem and there is no effect to
quality of life for a CDA dog. There was a case report
about the treatment of CDA with melatonin orally, in
order to stimulate hair growth, but the clinical
improvement not observed.

was Occasionally,

secondary bacterial infection of skin may occur
because of follicular plugging. So the monitoring for

bacterial dermatitis should be warranted. The CDA

62

suspected dogs, other dermatologic disease including
hypothyroidism, demodecosis or other skin diseases
should be ruled out. As the CDA is an inherited
disease in dog, the owner should be informed about
the possibility disease occurrence and avoid breeding

the dog.
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N1361579AMUYNNNT T IMeveslsawiaaslndanqeds Indirect Hemagglutination test
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[uniin] lsaudessladavsalsmusnaatiiontdulsailinain

[1]

Ionureuszsndu (endemic area) TunausaLdunsTusan

NIAALTIDLUATILS Y Burkholderia pseudomallei

Budlduagneneuniiovetesansiae [7, 8] nunelsais
Tuauuazdnd nsfadeludnitnnuluung ung uay gns
nsnelsaludnithonuiuuudsundutasuuuiiess lu
Fithowvudsundusnnulainduiiy dunuuEedidn?
tgaglionnisinundvesssuumaiumela wu lo wmela
snn Hudu Snnuilfidesdivdes Yen & waziu [9]
nsnzuenide Burkholderia pseudomallei a1ndnivae
WudBumsgiu (eold standard) dwsuldlunisifadelse
wideoslnda [10] Fadesldiranuszuna 4-7 Su [9] dauns
pfiednnsadlsafonldisnsasrannedsuivendsliina

o

nsneEaUsu Yagtsideuldlunisnsiaddadelawn

q

Indirect hemagslutination test, Latex agglutination,

Immunofluorescence antibody test, ELISA,

Complement fixation test [2] lngnisan1dugunIngn?

s
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495 Indirect hemagglutination

test #3799 WBURUBRARBLYE Burkholderia pseudomallei
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Wi d nsuUadn
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favn 15 Wrda Tusaafieu Sunan w.e2555 udtiun
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pseudomellei A1875 Indirect hemagglutination test
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ANUIUNIZUINATNTE Indirect hemagglutination test [6]
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o

WAsgIuNstugnslsadesladalag BTy

nen. antuguandniuviewd nsuuadad. v 7.

[

3. anyan w1Aguns waz YSeyagyn ﬂ’uqu%(. 2559.
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nsinzdedlanesidiaunsavenldimensinudndng
Wualdla f51wunishinneSdnanaindrsinluda
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N15M52938938n15AAL Toxoplasma gondii Tula

#2835 Indirect Immunofluorescent Antibody Test tag Sabin Feldman Dye Test

INTUTI NN

[umi] Toxoplasma  gondii Hudelusiadaflawse
AndoludruuazUadnilavalealin 35 Sabin  Feldman
dye test (SFDT) u gold standard vasmsifiadelsavse
Tmsndudiunisinde Toxoplasma sondii luauiiasain
fanulwaganudnizgann 3BAmnawaswm  total
immunoglobulin léuA 1sM, 166G waz IgA fismnzse T,

gondii  1aeMaNN1TIINIUYeY  complement-mediated

o

cytolysis anelun13m593 ALY T. gondii NEIl

PIneguUNAVTTUNGBIN1INAGBULSE accessory factor ¥

gaumgil 37°C w1 9l @9 accessory factor i
wihwslousuiliu complement factor Hulagunindly
e iRn1serlidSuvesauiivaauudiiliiueudved
N6 T. gondii wdnTandud methylene blue a3
1

gondii

ludsundeansnagauileuivannannigss T,

DU wauRUR ULl U e e lnaiy

membrane permeability etV AlglAnaaTuITY

A ' = v ¢ o t4 <
ponmuazanglignaadnlunmeluadiliaunsaiu

Wotmedanwaelalifng wionludsSuidesnisnaaeulyll

& 2

sio T. gondii 98 LaON
Y

aao

WOURUDANTUNY arlsignyhaneuay
szannsomsddlumelumadvhlis wiudedouinaih

Ru dwdunisasaitasensinde T. eondii ludninis
AsIIMTeYEe DNA wpudeasinldenn 1iewnndnifinn
Wodrunninarliuansernistheusazanunsaduundah

v
[ YK

Ispundauldiloruluuslaaliodnivaity AsuIEnIg

aa o N a = 2 aaa
757U YNNTUIN 19U L VLTINS AL

| =

wudeaiuluau widstunonidesivegimaves SFOT Tu
dnillanugndeusiudrunntosiiiede Asnnasatilel

9 s = a aa o a &
?mqﬂigﬁﬂﬂw\lal,ﬂﬁEJULV]EJUNaﬂWﬁmS?QUuR]QEJﬂ']SGW]LGU@ T.
Tula

Indirect Immunofluorescent antibody test (IFAT)

1A8N1SATIVAILOURUDANT NN 1 AILTD

v aa

U7

gondii

SFOT Mvinadenndesnsawananaiuaenals

67

AnrdmLINeMmans dInenaemaluladumunas

*H5UARYeUUNAIL: jitbanjo@yahoo.com

[A8n15AiiunisIae]
1.69081NF53

Fiuvedla 50 segrgniunldnageullSeuiieunanis
A519NadENTNSARAEe T, condii lne@SU 7 Aaegslaun

a

NN

U

mﬂiﬂﬁgﬂﬁm%ya T. gondii 3n 3 shegrdldinainiad
o N. caninum [1] wasd$udn 40 fegrafudduiivun
mﬂiﬂﬁgﬂdaLﬂ’ﬁwimiwu,axIﬂLwéwﬁulﬁlﬁLLamqmmsﬁwvﬁa
Anundlaq F5umniednsazgnutsoenidu 3 dw @i 1
NN MAFRUAIYTS IFAT dudl 2 uaz 3 gnuMAaeU
51635 SFOT Taeld accessory factor HudSuvesnuuay

F5uveslanmudisu

2. Indirect Immunofluorescent antibody test (IFAT)
FEnsasaitedelag IFAT vhmuduneuiing1ilflu (1)
3. Sabin Feldman dye test (SFDT)

FMsnsiitanelag SFOT Hunanlaggefe SUa1NULTe
T. gondii &emiug RH S8 tachyzoites 3MNYoevidveny

. . :4' a & vua ] ) v
NPABY Swiss mice MQﬂQﬂL%@ijﬂauMUW 2-3 U ALY

[

o o a o v 6 o
TuduuiiaUsuanududulmdy 1.5-25 x 10° é3 / 1

' '
o v

fladdns mdwintnhdsuiigenisegeuunth two-fold
dilution Tu microplates WEndinde T gondii Tn3ealls
a3ly 50 pl luusasvqu nthanfia accessory factor asly
viguaz 50 pl 11 plate Tua 1 Falusit 37°C udrhesnsn
Wud methylene blue wdreunalagazsunaliuunm
luvguil tachyzoites fimedsazlsifndudwauannni

50%  @sudenunalduuinfiseaulawes 1:16 Juldden

ANT NN HBLTD

N aa

& N g v A & a
L‘LJ‘LJ"UilW]GLVNaU'Jﬂ ADLUUYTUNU LD UAUD
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[Wan137338]
IFAT SFDT (Human serum as Total
accessory factor)
Positive Negative
Positive 0 13 13
Negative 0 37 37
Total 0 50 50
IFAT SFDT (Bovine serum as Total
accessory factor)
Positive Negative
Positive 1 12 13
Negative 0 37 37
Total 1 49 50
nansvesesuil  IFAT  Winausndwsudsalade 7

ﬁ?@ﬂ?ﬂﬁgﬂﬁﬂﬁya T. gondii (positive control) fiudn 6
f0en9 (ManeLaY 13, 20, 35, 36, 42 way 47) way likaau
dwiudlata 3 shedudigndade N caninum
(negative control) luvauzdl SFOT vail4@Suvesnuiiu
accessory factor Winaaudmiudsuyniaedns uay SFOT
fldasuvedlalu accessory factor Minaaudusudsunn

q

f70en9 enIul F5U (MUneLaw 42)

Barsal]l  anmansveassd  gwsuvedaiivhanldiy
positive control lunsmaaeadhilafigndndelugs 35-
105 Ju U Wan15M5I9m870 IFAT laldenadeaiunanns
A59Ed3 SFOT e wiinazneaedddsuvedlaundy
accessory factor WuTSuvesauRIBudRaL arand1ald
11 3 IFAT Winansnsa93ladonsinige T. condii luladl
Fodeldunniniosmndosifnueds SFOT duealiina
u false necative lalunsaliladaduinidentuunds
desnladuleadiianusadda 7. condii Winuslann

s19n18liegne5n57 Beverley et al. (1977) naaesda T.

ee

gondii W lgrmiislviungnlauiingamueuRvef ngnm
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AolweniLs SFOT wullaelndugnlnlsdiszAuleusvef

A o sal Y vo & % % ] o
gﬂqﬂmaﬂﬂ’]'ﬂm q 'Waqgﬂ']ﬂ‘lfﬂﬁulfuﬂ EAIVAIINUUIT AU

uouRvefaranadluosy  auduganisvasedludunind
10 ndsanlazude [2] Dubey et al. (1985) wandlidiuin
slevnaesdnde T gondii Tulaudidsuvedaunagou
MusuRUEITT I Ae TedieTaieudmuinie  SFOT
AT INULOUR VDRI Bt zozamaug iy 1 Heu
%5&%1?]1@@?15%%&‘1/115‘14 Tuvnue B nedsiinedugay
[3]

Redondo and Innes (1997) $1897u31 SFDT @193zl

fanamsranuieuivedlauualeiay Esteban-
wangdnsuldidadensfae T, gondii Tulpiiosannd
Tomafinaazilu false positive 9nlUsiu globulin Tu

Henla [4]

TasaguTandnléin SFOT  llwngaudwiuiiagldlunis
as19edensinde T. eondi luladlesanilenading
aulu  false positive 38 false negative g
venanii IFAT efideldiufou SFOT mssiilsidodéided
Jitnludunounisnse  ssdlanuasanuasUaeaduiu

HUfURNuInnn B

LONAD1984
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1235-1241.
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¥ o -4 [ 1
IﬂsaaswwuqmamﬂszmnsﬁuawmmnsU (Scatophagus argus) Tugnilnenauuu
o o Ll a a = 1 =~ =~ 1 a a A v eal o 2
UV dUENT Ugdnn Lw8e9nIIu §0170 NNy IITLNYIA NINYU * NI ANNUD
"véngnsTrimenUszund anvninenmand e inetmansuaznalulad aninerdomaluladsvnaniide, 80110
“ningasagmansumdadin auinermans anzagmans unTInendeswAguasaisssus1y, 80280
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UNANEYD

Anwilassadioiugaansussvinsveslainensu (Scatophagus argus) Tusnilnenouuu WAsizianay
wannnatevesinuiirdlelvdlululnaeunSeafdueusinuneulnsasidey (control region) Y1 580 Auud lagkiu
FRENMNIMINAYNTAIAT I WazIInTnTzead 31U 26 Feg13 nuhiiuslnalnd (haplotype) sanun 22 uglnalnd
Usgnounie shared haplotye 4 uglnalnl way rare haplotype 18 wglnalnd An haplotype diversity L8z nucleotide
diversity @1 0.988 uax 0.031 MUSIFHU KAN13IATIEINITURBULUAIUBIUTETINTHIBNITNAGDY neutrality test NUd
A1 Tajima’s D wae FU’ Fs iAn -0.010 wae -4.431 FudeauuluainAinianianiy neutral evolution Tufienisfiuanain
Uszrnsvamensulugilneneuvuineinisueneauiauszvnsuineu Jeaenadesfunanisnaaey  mismatch
distribution AtAs1¥lasiadieiugmansuseansvessevinsuameniudedSnasmageaunuu AMOVA wudlaidl

¥

lassasmaiugnisuvesUszgnsuannivlugnilneneuvy manisnwiaselianunsadunldludeyalunisdanis

o

ugnssulmaensulug inemauuuld

o

AanAny: AoulnIasideu lassaiiaiugeansuseans Yawmensu endlneneuuy

Abstract

Population genetic structure of the Spotted scat (Scatophagus argus) in upper Gulf of Thailand was
investigated. Intraspecific variation was determined from partial sequences of control region of mitochondrial
DNA (mtDNA CR) with a size of 580 bp. Sequences of 26 individuals from Samut Songkram and Rayong province
were analyzed. A total of 22 haplotypes, consisting of 4 shared and 18 rare haplotypes, were identified.
Estimated values of haplotype diversity and nucleotide diversity were 0.988 and 0.031, respectively. Inference of
deomographic history using neutrality tests, both Tajima's D and Fu’s Fg statistics, yielded negative values (-0.010
and -4.431, respectively), which were deviation from the neutrality, indicating that the S. argus in upper Gulf of
Thailand had experienced population expansion. In addition, mismatch distribution analysis indicated that
possible expansion was occurred. The AMOVA analysis revealed that no genetic differentiation of S. argus in
upper Gulf of Thailand. This study is necessary information contributing to efficient strategies to conserve this
species in upper Gulf of Thailand.

Keywords: control region, population genetic structure, Spotted scat, upper gulf of Thailand

uni
Uamendu (Scatophagus  areus) \udarnerdemuuuivieileauieusnaniuiinges deuvslnalagyiun

hensuszanunavdewseunsdy Snvisdsanunsadiunviuidesaiieilulatasnuld Jagdunuidnalainzniuvly

WS IsRATiLwIltuanas (s uazany, 2552) eswnnsduiininiuly Fusulinissussdlieusnyduasng

wnunsinnsUanznfulusssund Fedeyanisiugnssuvesseyinsdudeyandrdglunisnaunudanis winuirdeya
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vy
o

voaUamensuiiiestoyaainnunalivesussndlneminiu Gseiesh, 2558) nquszasdvenisidenssilifiefinu
TnswadamnaiugnssuvesUssrnsvesUatnzndulugilneneuuu lnglddduiandlelnalululneownssafduou3ion
a a = I a Ao o v € = o =3 [y}
Aaulnsasidou e duuinanidnsinisnaieiudas Juvungaulunisiunf@nwiauulsysiuniaiugnssuaiely
Uszwns (Boore, 1999) Inenansinwlupsalianusaideyadiladluiunwimddunisdanisiugnssudsznnsvansniu

Tugmineneuuulauazdinal WannuvainvatensiugnisuvessevnsUameniu

gun3aluazIss
1 asnuiegtarnsaiamdue
ushegnsumpgnivandainlugilnenouvy 1dud Sawmiaaynsasasiy uasdminsssessuiimuaduiy
26 F87s (1371971 1) ndudnievaniminUszuna 20-30 Tednfu uafn genomic DNA Fieynarie Tissue
Genomic DNA Extraction Mini Kit (FAVORGEN, BIOTECH CORP.) smiiSuagdusouvaauisv
2. mavisEnafidueithvine
Tnswefilofiatiinafiduiadhmneuduuneulnsadidou fa SACR H1 5- AGT ATA ACC GCG AAT GCT

GG taz SACR L1 5°- CAT TTA TGG GGT ATG AAC CC (AszLAes®, 2558) WudSamsuedmunslunasafidens
Usznausme 10X Tag buffer Usuas 5 tulasans, 25 mM MeCl, Usunas 7.5 lulasans, 2 mM dNTPs mix Usuas 4
lulasdns, 10 LM forward primer Usu1as 2 lulasdns, 10 LM reverse primer USuias 2 lulaséns, Tag DNA
polymerase (RBCbiosciences, USA) U311m5 0.5 lalasans (2.5 unit), DNA template Usuins 5 lulasdns (50-100 ng)
uaz ultrapure water U3a1as 24 lulasans sauuiwimsvonan 50 lulasans 19UfATegnlewedmeisadeinios

Mastercycler, Eppendorf (Germany) Usgnausig 3 Jumnaufie (1) Uuiguvigil 94 asangaidea uiu 4 U1 31w 1

oA a

59U (2) Uuilgaumgil 94 semiwaified Wi 40 Junil gaumgil 55 esriwalded Wi 1 Uil uazgungil 72 aerigadya

Y

W 1 W 909U 35 50U kay (3) Uuiigamigll 72 ssmeaifiod Wi 10 w1l 311U 1 50U WAINTRARURARANTLARE

v

watladEnTnsiaaluieasznlsa 1 Wodidus dnananiildvinliusansas Gel/PCR Purification Mini Kit (FAVORGEN,

q

BIOTECH CORP.) snufiusemuuziin wdnhlumaduianalolnsiivuaeusnns (17 Base Laboratory, (Malaysia)

4 [

3. MIINTTRYALALNITIATIERAUNAIN A BN R UGN TTH
3.1 Mm3damsdeyadinuilapdlelnd
n1s alignment ardutindlelnamelusinsy ClustalW version 2.0.12 (Larkin et al, 2007) a2
ATRAeUA ey
3.2 NMTAATIEAANUVEINNAINNUTNTTY
%Lﬂﬁ?&ﬂﬁﬂ’,}’m‘wa’]ﬂMa’]EWl’N‘ﬁuﬁqﬂiimiﬂEJ‘WW]'”I nucleotide diversity (77; Nei, 1987), haplotype
diversity (h; Nei, 1987) uwaz@1 mean number of nucleotide differences izmwLL@IW@W‘L‘J%&MM@’JBM?LLﬂSiJ DnaSP
version 5.00 (Librado and Rozas, 2009)
4. MIRATIAATIES19TUgAanS Useyng
4.1 15983 amaiugnIsuveelssvns
AATILLATIATINITUTNTTHVRIUTEINTHILTT Analysis of Molecular Variance (AMOVA) Lilo
WigueusgauanuraInratenIaiugnssunelukassenitelsseinslaeldlusunsy ARLEQUIN version 3.5.1.2

(Excoffier and Lischer, 2010)
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4.2 SYYEMENNUGNTITH

AATIPNTLHENININUFNTTUTENINUIEIINTALTS  pairwise For T4n139i97 10,000 permutations
Toglalusunsy ARLEQUIN version 3.5.1.2 (Excoffier and Lischer, 2010)

5. MyATERUsEIRUsEIINg

5.1 w@ayu neutrality test

AATILIRAT Tajima’s D (Tajima, 1989) Wag Fu’s Fs (Fu, 1997) Llenaaeuni1sidsauuressyaIngain
neutral evolution Iﬁi’fmiﬁ’m};ﬂ 10,000 permutations Tnaloluswnsu ARLEQUIN version 3.5.1.2 (Excoffier and Lischer,
2010)

5.2 nadgayu mismatch distribution

AT1EA  mismatch  distribution Lla@n¥1n15ve18vUIAYEIUTEYINT A8l A ARz sudden
expansion model lagldAmaaay Harpending Raggedness index (Harpending, 1994) uag sum of squared deviations
(SSD) \fievmaeu soodness-offit 147159191 10,000 permutations Iagldlusunsu ARLEQUIN version 3.5.1.2 (Excoffier
and Lischer, 2010) Useifiuvuinvesussmnsaenisidmes 6, waz 6, Wl 6, waz 6, vty 2NU dle N Ao

effective female population size

NANISNAADY
1. ANUVAINANENIINUGNTTY
aviuihndlelvauiuneulnsasideuvesuainyniuruin 580 fuua dhums align sites 578 drunus wia iy
monomorphic sites 508 @MU polymorphic sites 70 $irunilg (singleton variable site 20 AWUUY WAz parsimony
variable site 50 suws) Huglnalndvioma 22 uglnalnd Ussneuludeusinalnifiiiu shared haplotype 1w 4
welnalndlnouwvaduusTnalndfiifu shared haplotype szuinaUszwins 2 wslwalnduay shared haplotype nnelu

Uszns 2 walnalnd 1319912) nIwmindl rare haplotype s3uduiu 18 walnalnd lagdminaynsasnsiud rare

haplotype anndigadnuau 10 uslnalnd wasdminszoeadidiuiu 8 uslwalnd dwsudn haplotype diversity fidneg
g9 0.985 - 0.989 d3ud1 nucleotide diversity fiA1agluyae 0.023 - 0.037 lngen haplotype diversity veslssang
Wavandien 0,988 + 0.014 wazen nucleotide diversity veaUsyansavuaiien 0.031 + 0,002 dwiuArALMAaNAVaNE
maugnssulaun Iuruuslnalnd 99u3u polymorphic sites haplotype diversity (h) wag nucleotide diversity (77)

wandlumns1ean 1

M19199 1. AANUaINiaeaIiugNIsIAT g Inasuiaadlenauiuaeulnsaside

Locality No. No. No. Haplotype Nucleotide
haplotypes  polymorphic diversity (h) diversity (7T)

sites (mean + SD) (mean + SD)

Samut Songkram 14 13 52 0.989 + 0.031 0.023 + 0.003
Rayong 12 11 58 0.985 + 0.040 0.037 + 0.002
Total 26 22 70 0.988 + 0.014 0.031 + 0.002
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a 5 o o A 2 W |
A13797 2. n13nseevealnalndludmianguiuieeng

Haplotype Samut Songkram Rayong Total
HO1 1 - 1
HO02 1 - 1
HO3 2 - 2
HO4 1 - 1
HO5 1 - 1
HO6 1 - 1
HO7 1 - 1
HO8 1 - 1
HO9 1 - 1
H10 1 - 1
H11 1 1 2
H12 1 1 2
H13 1 - 1
H14 - 1 1
H15 - 1 1

M13199 2 msnszareveswslnalniludmiafiduiudieds (se)

Haplotype Samut Songkram Rayong Total
H16 - 1 1
H17 - 2 2
H18 - 1 1
H19 - 1 1
H20 - 1 1
H21 - 1 1
H22 - 1 1

Total 14 12 26

2. TassaameiugnIsuelsevIng
nnnsEnvmuhlifnlasaianemiugnisuvesusennsvesdanenivlusnlveneuuuy aeiid1 Ds =0.085
s & & =

uwazdlA p= 0.054 uazUszvnsdanunUsusiunelu 91.46 1Wosldud (m15199% 3) NaNISAATIZAAT pairwise For WU

Usgmnsludminayvsasnsiunasdaminss oa ddinnuuans1amaiugnssy (»151en 4)
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ﬂl = i 4 LY a [ o v a a & a a a ¥ aa
M99 3 Naﬂ’]iﬂﬂHWIﬂﬁﬂﬁﬁ’NWNWUﬁqﬂ‘iﬁiﬁUaﬂﬂigélﬂﬂi’]Lﬂi’l%Vlﬁ]’lﬂa’]G]UU’JF’]ﬁIBIV]WUiL'JZUﬂE]uIVlSaiL‘i]EJUG]’]EJ’Jﬁ
AMOVA

Source of variation df Sum of Variance Percentage of p-value
squares components variation
Among populations 1 19.252 0.814 Va 8.54 D, = 0.085
Within populations 24 209.440 8.726 Vb 91.46 (o = 0.054)
Total 25 228.692 9.541

ﬂl 1 o a [ 0O Y a aX § a a a
M137199 4 58SgﬁWQVI’NWUﬁqﬂiilIIG]EJ?Lﬂi’]%'VHJ’]ﬂa’]WU‘H’JF]aI’@IV]ﬂUﬁL’]m@]E]UIWﬁaiLQEJu

Samut Songkram Rayong

Samut Songkram -

Rayong 0.085 -

3. Usginusenng

nnsneaountsideauuluann neutral population WuinAn D statistic §if1 -0.010 (p= 0.080) uawe1 Fs
statistic 31 -4.431 (p= 0.101) Fadeauuluain neutral population dw§un1sMAdBY mismatch distribution WU
a@9nAae3IAU sudden expansion model lauA1 SSD &A1 0.007 (p=0.618) wazA1 Harpending Raggedness index &A1

0.007 (p=0.873) A5 ITes 0, IAnannnd 6, luynimiananadnvseansiaeiiniseeievwinuseyns 3199 5)

ﬂl ! a = va a L4 o U a al & a a a
A1519% 5 AmnsilmeslunsAnedseiiussnsiiasigiainauianalelnavsiuneulnsasideu

Locality Tajima’sD  Fu’'s 0, 0, SSD  Raggedness
FS
Samut Songkram -0.699 -3.055 5.421 34.899 0.009 0.013

(0.875) (0.634)

Rayong -0.630 -0.9851  0.010 75644  0.011 0.024
(0.973) (0.861)

Total -0.010 -4.431  11.130 50.937  0.007 0.007
(0.080) (0.101) (0.618) (0.873)

wanewe : A1luladufien p - value

3150l

1. AVUAINTARENIINUGN TN
31NN13AnwINUIYTEINsUatngniulugilnensuuuiianunainnaten1aiugns sugeunlaediAiniy

wUsUsumeludszinsgatia 91.46 Wesidud uarainualnalndduou 22 uslnalndnudll share haplotype $1uu 4

wenlnalnd uazdn 18 wewlnalnd Ju rare haplotype Jaduuslnalniianizvosusardnin Fa1nn157idsuau rare

haplotype ﬁ‘]”lmumﬂuﬂimﬂiLLam’jﬂuﬂﬁzmmﬁﬂmmzﬂ%"UL‘WﬂLﬁﬂﬁﬁm’mmmiﬂumwmaﬂ’uﬁ:lﬂuﬁi’wu’mmﬁaﬁ’l

TS auuelnalndiifinnuuandatudusiuauuin (Lewontin, 1974) Ssuan1sfnuwififl rare haplotype  $1u3us1n

Tudsennsmawuienunsaneivuamensuannnalavesuseinalneg Qseiiesd, 2558) waradaannansnuanuiely
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dovziavangyiln wuyuauiiuvilungiaduaniiu (Episesarma versicolor) (Supmee et al., 2012) wazdanszuen lu

v '

gmlvie (RM1aa, 2558) LWusu 2nn1snudnnnguuszvnsluusazdamningl rare haplotype Lawizviosdiutiy awnsald

v
v s '

rare haplotype \Juf@inunasiiunnvesaneiusniessyumnananugnssy (genetic stock) vesuansniuldiliosainasdl

ANUIUN I AT UUnaIIeY (Xu et al., 2009)
2. 159 UgN T VRIUTEYING
NNIANYILATIATIIMINUENTTUVRIUTEBINTNUTIUTETInsUanenSulugilveneuuulifinuunnsd1ans

o '

WugnIsu wanesidinsnaniudiusenislamngniuainns 2 danda Feaenndesiudumisnnvesiuedeieglunnzia
Weariu 8n1991n518UYes Kong et al. (2010) s1e91udrdaimeiadilugianuaiunsatunisnssareiuglalnania
3,000 Alawuns ftudsaunsouaniUaeuasnugnssy (gene flow) seninauszrnsiondeluusnalndifesiuld uay
| < A o v ) ' la & %) o a X
Wngluagnvhlivsevinsuangnivlugnilveseuuulidiiadulassas smaiugnssuvesussnnsiin iy

3. UsgiRussans

PMNNTNAFDU neutrality test WuI1AT Tajima’s D dandeauuluann neutral state lnsdiAfnaulansin

v
a o '

Usgannsinvglimsfadeniuu purifying selection vi3081ainn13v818UU1AYRUTEYINTUINBY (Yang, 2006) BNTINUT
M Fu’s Fs aadunsfimesilalunisnsiaaeunisvensuuinueslsyains (Ramirez-Soriano et al,, 2008) fia1Anausie
wuiu Jadunisbuduiuszvnsdamensulugnlnensuvueeiinisversruiaussynsuineu denndesiunanis
NAFDUFBN1TUATIZIAB mismatch distribution TveuiuauuRgiu sudden expansion model uazfsaanndosius 6,
Fatidnannnd 6, lunnnguusznsdauansitlssnnsmdadinsvensraussnnsanunadnguuinlg

4. W luNITeUSNYANUNAIN AL IR UTNTTH
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Waesmannvaneyaiusns L wazmsiisnsauludanisediesmiu 1wy msdnwiuiegmusssunalasnislivihane
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1159719998519 WIEUAT A197 I ImanTuazinalulad. 10(1) : 157-175.

FsuiResh niwddl. 2558. lassainugaaniUssnnsuasUse Tusevnsveslatnensu (Scatophagus argus) Tuanald
voUssnAlve. 219575398519 NsENAT a191INg mIanTuazalulad. 10(2) : 38 -56.

o o U a
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Abstract

Two DNA fragments of Y-chromosome, the 700 bp of first intron of DBY gene and 1,400 bp of exonll of
ZFY gene were amplified and sequenced from four ecotypes of Thai native cattle. Phylogenetic analysis using
the combined sequences of the DBY and ZFY fragments of Thai native cattle obtained in this study and other
bovines available in the NCBI database showed four separated clades of bovine species including (1) zebu-ox
clade (subgenus Bos) (2) American-European bison clade (the genus Bison) (3) banteng-gayal-gaur clade (the
subgenus Bibos) and (4) yak clade (the subgenus Poephagus). The zebu-ox clade showed monophyletic group of
three subcades, Thai indigenous cattle, Bos taurus and B. indicus and could not indicate the origin of the Thai
native cattle. However, based on DBY-ZFY divergence, the oldest lineage of bovine is the yak (Bos grunniens)
clade. While the remaining three clades showed polytomic pattern of relationship. The result indicated that Bos

may be not a monophylatic group.

Keyword: phylogenetic, Bos taurus, Bos indicus, lineage, Thai indigenous
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Introduction

Cattle are important domestic animals of Thailand. Thai native cattle are divided in to four ecotypes
based on external morphologies and habitats. The four ecotypes are Central, North-Eastern, Northern and
Southern ecotypes. Although, each ecotype shows external characters different from other ecotypes and other
bovine species, there are still lacked of phylogenetic relationship based on molecular data (Kikawa et al. 2003).
Therefore, this study aims to analysis phylogenetic relationship based on DBY and ZFY Y-chromosomal gene. The
Y-Chromosome has been widely used as a new and efficient genetic marker. The Zinc finger Y-chromosomal
protein (ZFY gene) in Exon 11 and DEAD-box helicase 3, Y-linked (DBY gene) in first intron are used as the
candidate genes to study the phylogenetic tree of bovine (Hurles and Jobling, 2001).

Material and Method

A blood sample of male specimen was collected from each ecotype of Thai indigenous cattle including
Central, North-eastern, Northern and Southern ecotype. Total genomic DNA was extracted using Genomic DNA
Extraction Blood DNA Mini kit (Favorgen Biotech Corp., Taiwan). Two segments of Y-chromosomal genes including
700 bp of first intron from DBY gene and 1,400 bp of exon 11 from ZFY gene were amplified using the two primer
pairs from Hellborg and Ellegren (2003) and Nijman et al., (2008), respectively. PCR products were purified using
GEL / PCR Purification Kit (Favorgen Biotech Corp., Taiwan) and sent for sequence analysis at Macrogen Inc.
(South Korea).

The obtained DBY and ZFY sequences of each ecotype were combined to create a unambiguous
concatenated sequence of 1,650 bp fragment. Available orthologous sequences from GenBank database of other
eight Bovidae species including zebu (Bos indicus), ox (B.taurus), yak (B. grunnies), banteng (B. javanicus), gaur (B.
eaurus), gayal (B. frontalis), Amarican bison (Bison bison), and European bison (Bi. bonasus). Nucleotide
sequences of water buffalo (Syncerus caffer) and African buffalo (Bubalus bubalis) were used as outgroups.
Nucleotide sequences were aligned using MEGA v.6 (Tamura et al,, 2003). The Bayesian phylogenetic inference

was performed using GTR+G model by MrBayes v.3.1.2 (Huelsenbeck and Ronquist, 2001).

Results

The Phylogenetic relationship based on concatenated DBY and ZFY sequences was analyzed by
Bayesian inference (Figure 1). The obtained topology showed early separation between buffalo and Bovine
lineages. The relationship pattern within Bovine clearly presented of four separated lineages including (1) zebu-
ox clade (subgenus Bos) (2) American-European bison clade (the genus Bison) (3) banteng-gayal-gaur clade (the
subgenus Bibos) and (4) yak clade (the subgenus Poephagus). All samples of Thai native ecotypes are located in
the same subclade at different branch with B. taurus and B. indicus within the zebu-ox clade. The oldest lineage
of Bovine DBY-ZFY sequences is yak lineages which first split-off from Bovine common ancestor. While the other
three lineages, zebu-ox clade, American and European bioson clade, banteng-gayal-gaur clade, showed

polytomic distinct pattern which emerged after yak diverse event.
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: Ox (Bos taurus)
Zebu (Bos indicus)

Central Ecotype*

Subgenus Bos

North-Eastern Ecotype*

Northern Ecotype*

Southern Ecotype*

m American Bison (Bison bison) Geiiiis Bisoi
| [ European bison (Bison Bonasus)

Banteng (Bos javanicus)

{ Gayal (Bos frontalis)

Gaur (Bos Gaurus)

Subgenus Bibos

Yak (Bos grunniens) |——— Subgenus Poephagus

Water buffalo(Bulbalus Bubalis) ’__ Outgroup
| African buffalo (Syncerus caffer)

Figure 1. Phylogenetic tree reconstructed by Bayesian inference using the sequences of DBY-ZFY genes on Y-
chromosome from eight bovines and two of buffalos (Bulbalus Bubalis and Syncerus caffer) available
from the GenBank Database. The asterisk symbol (*) indicated the four ecotypes of Thai indigenous

cattle.

Discussion

The phylogenetic studies of Bovidae including four Thai native ecotypes, Northern, Southern, North-
Eastern and Central ecotype have been reconstructions. The tree topology showed monophyletic relationship
of parental lineages between four ecotype of Thai indigenous cattle and B. taurus - B. indicus cattle. However,
the divergence of DBY-ZFY genes could not indicate the origin of Thai native ecotypes. It is suggested that the
paternal ancestor of Thai indigenous cattle might be introgression of another genetic stock within B. taurus — B.
indicus or, perhaps, another species. According to recently incomplete speciation process of bovine species
(Buntjer et al.,, 2002), the ancestor of Thai indigenous cattle needs further investigation for both maternal and
paternal origins.

The DBY - ZFY based relationship of bovine species confirmed the close association of American and
European bison which have been presented by the other Y-chromosome sequences, SRY gene. This pattern of
relationship is clearly different from mtDNA based relationship which separated the lineage of American bison
from European bison. The conflict pattern of species relationship between phylogeny based on the sequences of
mtDNA and of genes on Y-chromosome indicated the introgression and hybridization events of different ancestral
species of bison and, probably, another bovine species. Moreover, phylogenetic analysis of DBY-ZFY sequences
used in this study present the polyphyletic pattern of relationship within Bos taxon which is consistent with the

phylogeny constructed by bovine SRY gene (Verkaar et al., 2003).
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