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(Clinical management of
ulcerative keratitis)
n-Ws310-sullainas
Small animal clinical neurology
(Rehabilitation for neurogenic
patient)
WnSuUs:muawsInen
Ovariohysterectomy: When, Why
and its complication

10.45-12.00 u.

13.00-14.30 u.

wn-oWms310-sullaines
Small animal clinical radiology
(Thoracic radiographic
interpretation)

14.45-16.15 u.

SuAnshi 19 RalAy w.A.2550

08.30-09.00 u. avn:10gu
09.15-10.30 u. Update for the current situation
and enhancement of academic
affair of Avian Influenza
wn-oWms310-sullatnes
How to predict the optimal time
for insemination in dog ?
wnSuUs:nmuasInen
Success in business
management for
small animal hospital
(Panel discussion)
wn-oWms30-sullaines
Success in business
management for
small animal hospital
(Q & A)

10.45-12.00 u.

13.00-14.30 u.

14.45-16.15 u.

Small animal clinical ophthalmology

Biotechnology
(In Vitro fertilization)

Biotechnology
(Cloning and stem cell)

The examination of genetic
fingerprint for improvement
of the parent in cattle

Oral Presentation /
Special presentation

Immunology of infectious
disease (Diagnosis and
vaccine development)

Clinical management for
ornamental fish

nannasidanigen

UpBou:Tudnsiden
(How to use antibiotics in

companion animals)

damorstunlu
n1srindpsuludndiden
(Vaccine consideration in
companion animals)
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its complication
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animal hospital
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®How to predict the optimal time for
insemination in dog?
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qmmnmiwﬁwmé’ﬂ
Fuiil 19 AANAN 2550 1941 10.45-12.00 U,
Lavender Room
®Clinical management for ornamental fish
4.u.daw.uauns As:wRU
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Uit 18 AA1AN 2550 1281 10.45-12.00 U,
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®Small animal clinical neurology
(Rehabilitation for neurogenic patient)
5.5.U.dW.AS.N3ANA do1asy
ANZARUNNEANERT UNINENFENHATANERT
Fuit 19 AA1AN 2550 1781 09.156-10.30 U,
Convention Room
®Update for the current situation and
enhancement of academic affair of
Avian Influenza
6.u.dw.aulngsi Hogdunn
ANERILNNEANERT UnINENdauing
’3"14171. 18 naIAL 2550 1291 14.45-16.15 U,
Convention Room
®Small animal clinical radiology
(Thoracic radiographic interpretation)
7.A8.50dssA Wauing
diindrunalulagniginumns
unAnenaginalulagiasung
Uit 18 AANAL 2550 1941 10.45-12.00 U.
Lavender Room

®Biotechnology (Cloning and stem cell)
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®Immunology of infectious disease

(Diagnosis and vaccine development)
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®Biotechnology (In Vitro Fertilization)
10.4w.ry.Nag1 1nivdIngnssuy

driinmelulagTinmnisuanladnd nsuladnd

$uii 18 AANAL 2560 1941 13.00-14.30 U,
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®The examination of genetic fingerprint

for improvement of the parent in cattle
11.aw.ry.duncig voAaASaIan

13N 18U ¥ 18U Swmafinea 41fin

$uii 18 AANAL 2560 19841 09.15-10.30 .

Convention Room

®Small animal clinical ophathimology

(Clinical management ulcerative keratitis)
12.u.dw.yryy navivsSywaws

{aanenunadninaman

$uii 19 AANAL 2560 1941 13.00-16.15 .

Convention Room

®Success in Business management

for small animal hospital
13.u.aw.yryiaA USu1Aono

Tsanenuadningannuun

$uii 19 AANAL 2560 1941 13.00-16.15 .

Convention Room

®Success in Business management

for small animal hospital
14.s.7.9.dW.04.91881 waqossnj

#nunnd 4 Tnamatin
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Convention Room

®Success in Business management

for small animal hospital
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®Success in Business management

for small animal hospital
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8. W8Sk Aieduin
msmKuas:g:10alumse NWUSHSoW WINON UY 10

How to predict the optimal breeding or insemination time in dog
J09A1 A319138 Y. W.AS. 6 33 ASLINEWIA

msuij usuansiwme (In Vitro Fertilization : IVF) 13
N8 aANE5199
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A9.50 93A WIaNe

msldasiuidaiduloliioi _ivio-ni-anluln 29

DNA Fingerprint for Parentage analysis in Cattle
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mslamslisaludar 28010 40
Clinical Management Ornamental Fish
AW, WA5.35ANR Henselnlsas

Oral Presentation 55
msfinslovduzovmssoglduovnsalaiiu 56
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A preliminary study on digestion of individual fatty acids
in growing—finishing pigs fed diets containing either
beef tallow or sunflower oil
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Review Study of the Comparison on Response of Estrus Induction in
Dairy Cows by Intramuscular, Intraischiorectal fossa and
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NI NILAEAR
Sex Identification of Some Psittacine Birds 71
by Polymerase Chain Reaction
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Radiographic interpretation
Cardiothoracic Radiography

9. NINgsa HOIYUNN
MAJBIDBAN MSAGUNIA:NTS 181STU U ANU: TMINWNYAN RS UNINendeuiina

“vnAosgrioumsiUswadovon
e Radiographic anatomy
e Positioning
e Phase of respiration
e Technical factor

e View pattern

1. Radiographic positioning
Unfts1azlanin lateral recumbency (right/left)

AUNI Ventrodorsal or dorsoventral Elwi’lﬁl,ﬂu

#ma1grunieluaefidainisinisiidaaunans
wiynlsidnena 4 Al .d1daen13g metastasis
saaiitosanluiivonlwanens aevin Ao Right and
left lateral H99199zE8ROURIIBNSDUANATINS D
Tafldinauatiesnd1@inisivendulagu
wisudrenarldnasldifiuladusdiafiasia
e endagrodn d13nsiiniuivansiuine
WAL Rl nawRzLAYENY Uaan1emudng
UNUUAILIIZNAIAITNUANATITSAININDWE R
Unginiuiitedaaunilaioan v Dorsoventral
azfiuszlogilunismns293n197 Caudal lobar
pulmonary arteries. 711 Decubitus LAz erect
ventrodorsal projection Glﬁmm fluid 1% pleural
space 21111 ldAITNIUIdBIBNINT TR YN T
wlaindnveanduniifizesnad (soft tissue
opacity) 16 lun1sdmvindrersnannzunitonse
waunaenianilildliasanszan stemum e
T3il1fin distortion 289%alaszisi5a0Lensan

anlnaisnsuitgmlianiiaNasukiAsosas

Titaed puvinflazyinle

Tnenfididasnisginisivalalvidneriiuen
MzWAYAI1 (right lateral recumbency) via Tl
sasvalaglanitund (infiileesgduguldusisn
vazgnannitearinliignlafinindalaressanls
16 wneuwahazgialaldfindiwaunieidias
nalaaziislainfaniniuazegdaduilaasin
i1 (egfnflannmazinianaZosnii a)

2. Phase of Respiration

o drvngladneaninanonmainilas 429
nielananazyil¥dasanga113u (radiopaque)
nirunfenarinliidnlafininiia right heart
enlargement

o Tu anmss“gasnisnieladn pasgain
crura 289n5sU9antURANY body 2adthoracic
vertebrae ‘ﬁ 11

3. Technical factor

a3 “dasanaasldiaanlunisdne wil g
wifiasvilannsldinanstoerinlwioadia kvp of
HaYNLAAINSe " deeand longer grey scale LATAR
msfinaniaainnislng wusinldld arid e
dagonflawianinndt 15 cm tiean scatter rays

[

gALIWIBNSHA BIRANNARINELNIT 15 cm WH

s

B

[y

S8 fdanludesanswinlnaniefiinludas
annfiarsantdla  Twnisansflan 61.0% manual
processing ATIAIVANGUUAN (18-22 °¢c ) fU
a1 (4 wift) TwfiaslneanniAsanaiaazldiag
Bandin lunsdifinsssenasdiimaslnly

v a o da o o o
screen ﬂ‘UWﬂN‘Y]Nﬂ'J']NVL'JNﬂLWQﬁﬂLﬂﬂﬂqa\‘]ﬂaﬂ
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A8 (14 speed Wanfu screen 400 158 800
file) AIEN blue 9zl speed 200-250 LA Green
9zl speed 81NN 400 Tuku13zld speed 100-
250 Geazl¥seazBenninninfldaiin speed a7

4. Interpretation

T AR m n1sudsuaes ayseliisie
Wogaamilanldninsngin o uilduas
Foudurasfiafilianisfu ssuninwainniewen
suldly fnssfinnnlddnuazasiBonninin
Araftlusafien_o (> 100 usafien) iialdy

'
=) =]

o o a =] [=1 1
‘UiL’Jm‘V]Nﬂ’J']Nﬂ’]N’]ﬂLﬂ%‘lﬂ‘ﬁiﬁﬂ'J‘JNLL’J%?IEI’]EI

\Wagsieazidenawiniinann Mouduildnuugy
Haaligneos Ransminsonsiagianainuiiam
Sunandranauwle Snsfiiaguliiialuden
natINRIIILEIResnAuNATIIAzBeRanT 19
narlunisasialosfunaldinafdnussuim
2-3 wifidlanuiniseslsfidmanlindusngd
8nAss (ANInARANIN) whzwuindiaiunane
AKAZAIBAAAITHNAANAA L6

5. View pattern

e SuusnlmstmninUnfizesssuy
Cardiovascular (A379gRNAAUNFIDIRA LA
naomLao6)

o HONTINATI pulmonary parenchyma and
major airway ( trachea/bronchi )

e 573 Mediastinum structure (L.N. ,
esophagus)

e HANIA5IA Pleural space, chest wall and
diaphragm

° qﬂﬁﬂ&lmm Extra-thoracic structure

Cardiovascular system
= o o a @ a
Hnnuniwnwss “Unfzasialauaznasmiion
ludasanasuniuas ey Zesasvitaraidnladn

15117021510 Criteria Twn1susuandalase 39

nuUninsatiaundsnaznaiinesa bunhazlfidn
FATALUBIAY IS UUSLARINIAZDIRILINES

v =1 o o
L WERBANTIIATNG

Vertebral Heart Size

o Tu %2 (Dog)

Long axis : IRI28ENIITZHINIDUAIBE1I2DY
left main caudal lobar bronchus LUIRHIATNLIN289
Cardiac apex

Short axis : 3 'IuAini1eil Arasialalu
wwafiIasaaIn fiu long axis

1ﬁuanﬁi1ﬁ1ﬁ 289 Long axis U short axis
1ilUImAY Cranial end 289 thoracic vertebrae body
Imaﬁaﬁuﬁ T4 Tunn lateral view.lagfA1 Mean
WiNAU 9.7 Wiaagluds (8.7-10.7) a18I1W1
Holonntoeawialng 91n151891%N15NAREIEN
284 Lamb et all WUI1 NFpdNANA120819 LazEd
WUIR AN sensitivity 76%, specificity 80% N
wurN1AnIInsuUsnanndesndwiiasdas
seimazivadeiofioasldign <o Ayfduua
HoeFilofian1nil m Ao Breed Variation #n
AI981912%

e All breeds 8.7 -10.7

e Boxer 10.0 - 13.2

e Labrador 9.6 - 12.0

e Cavalier king charles spanial 9.6 - 11.6

(Y

=} U -}
antasdat o

e

=
an

—_

- 2N ELAZIIALET
1 ;:i =] I~ nﬂl L% & o Y a
-z ndatansaiialsnrilauyinliiie
chamber dilation 2% M.I. , T.I.
2. 98" ¢

- t3n1szaslsmdaswudacianiasls

1N1sauan e
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- v[.&i INISAMTIANITINTS  concentric hyper-
trophy (Aortic stenosis)

N137RABILNEIQNABIAZ

FnagAUAN MU T2TINUG

1 od A o ) v d9 0 1 a
Taindofio msu defldudefin

In1snan1silasnudasaalnnstiaaslsa

heart worm diseases WaZ hypoadrenocorticism %9
1 [-1 n:' éj =]
WU HATTLANIWTDY VHS W8S 30% WA 27%

ATNAFU

Pulmonary artery diameter
o Tu %2 ( Dog)
1. Tw%i1 VD or DV
WAL WHIAWEINA928Y pulmonary artery

azdaalalnnjniawial “wenaAudnansaad rib 7 9
. unsefigniunaiuams ag

2. luvin Lateral

WAL WHIABENA192D9L “WLHDAWAY right
cranial lobar pulmonary artery ﬁ"’iamﬁmﬁ’um:@n
dlasedi 4 limasniendtawial “wEawnai
ﬂaﬂﬂizﬂﬂﬁtﬂiﬂﬁ 4 {949 proximal end L wiian

artery WA vein 9¢HBINAWIALNY

Vertebral Heart size

In Cat

Long axis : IMILENIITEARINIVOURAIWE 19284
left main caudal lobar bronchus lUawile Cardiac
apex

Short axis : 7@ "wni19l azesalaliimw
ﬁy'\m'mﬁu long axis

nsiansmamndonln 152 widn VHS ez
%ﬂLﬁaﬁaﬁaﬂiunizﬁ Myocardiac hypertrophy Eh)

ﬂmﬁﬂﬂﬁwmﬁﬁﬂﬁlﬁm concentric myocardial

hypertrophy

Method of Van Den Broek and
Darke

e Cranial to caudal cardiac dimension 284
wH2 lHAI392N TN 152 8ZN1ITERINBUATHARN

2849 Rib 71 5 NUZBUATWNE28Y Rib 0 7

Feline Cardiac Axis and Ascending
aorta

e n3s“zeounrunieny 10 Yiuluazwy
ANz Horizontal alignment of Heart dimension
(navfinns "N 289WalaiunIzaN stemum) uaz

a a & &
IN13984 aorta fﬂ:@umuamazﬂmm'ﬂﬂm

Pulmonary Artery Diameter (Cat)

o AWIAL WHIFUENA928Y Caudal lobar
pulmonary artery ‘Unﬁﬁi’miﬁmaﬁ%mm intercostal
space 71 9 lam159sLfin 1.6 inzosanwIAL “wen
Audnanizasdlasedl 9 msssunefi “wiann

v o 4 & o
FANUZLATIhNE A

Right side Heart Enlargement

1. Lateral view

n’ﬁL‘ﬁN Cardiosternal contact Iﬂﬂ‘dﬂf?l %
Uane2a9 cardiac apex 33 "Nl NUNTzANMUILN
(sternum) 16 1-2 sternum T walwn e
W1are9271lAsae “NE 81NNIT 3-4 sternum
Ua82a9 Cardiac Apex auidisluntemn Dorso-
caudal direction waz InUangzay apex ﬁ?%%
gAMIYI19N sternum.

2. DV or VD view

Tunflaznudn ansaziinzauianzodiala
#89271 9% ventricle #1nAUNRTBHaYINIHLAR
sUsmladlnuuugUsa D WInau (Invert D shape)
Apex 2asvalaasidaslunieaudneaas “wnaiesa

WHEaI52I9lN19A599 N159ANINSani1srnela
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° ﬂ’]iLﬁdeu?la\‘l Cardiosternual contact ‘Vdi
LimATN Expiratory phase

e N1507891 Left lateral recumbency 813
yi1% apex #a9vialatindalunie Dorsocaudal
direction v[ﬁ

Tnenaluisnazasiainiswalavasaalasin
sududnoBninannisdiess eannena lateral
wae Dorsoventral %58 Ventrodorsal view W L3
nsfinalaiesd1elnanezns99991n1 Lateral
§1nn11 n3dif “nsvaeselsalansasianas
lvnalaviasanlale (welsdussdidieniniala
1w lateral L&A N sternum XN
3 sternum WANBE18Y11 V.D. NUINUNRAL R977
walaviaezanund) vimadnlamagdnisisdnas
wlanadrialawasaanlae wensaiunanle 55ud
Ara 911 echocardiography wazsannuies g9

#ala

Left Heart Enlargement

Radiographic sign

nwAnNRaUnRzasRalanasdeainaziin
Wladnen g™ “milun Lateral view 9w VD or
DV azxadfnlaen

Lateral projection

e Cardiac silhouette is taller (straightened
caudal cardiac border)

e The trachea will be displaced dorsally
direction

e A bulging left atrium will be seen on the
dorsocaudal border

e Displacement of the caudal lobar airway

Ventrodorsal projection

e A slight bulge in the two to four o’ clock
position of the cardiac silhouette (left auricle)
e An Opaque “mass” separating the caudal

lobar airway.

General Heart Enlargement
Warsindanalalanedneuazaansfula
nasnduialalanornaflaudnisulanaliula
freanszansziviiasandlafaseufioy
AWUAIL5187199eNUIFIAvB9RI IR oL R8s
Rutitafidr lulnus e dwdodelsusiiie
R3239678 VHS AnuI1iAIn1nnI1ung vialalae
sanglngninun uiadeudavalakasaanls
pg10LfeY AonnIIAIsATIaINTSURazRBILEN
28NINAKNBWIINAUNISYN echocardiography
uaarneglaesInazReszanszIsg1anInlwig

wlanainvlalaninaaci lidnian

muwsv ~govrollanvkua
e Increased cranial to caudal dimension
e |ncreased Apico-basilar dimension
e Elevation of post cava, Silhouette usually

more spherical.

Cardiomegaly in cat
ai'nwus[,%‘[sﬂ congenital heart diseases,

valvular failurew, myocardial disease L& pericardial

effusion
Criteria °‘1°y’i§'U‘L??f 9% 'ﬂL‘T]u Cardiomegaly
in cat

1. Vertebral heart size (VHS) UssHneu 95 %
289%21aun9H VHS iaenin 8.2

2. Rib 5-7 dimension 1H1A%21al1u1w7
Cranio-caudal dimenson 711 lateral WU31AITH

AUIALHNINNIIWIATZHINIAAUAIUNAN2D9 rib N
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5 fegauswingaas rib 7 7

3. Cardiothoracic ratio 2u1A%alaUndLile
Wigunudasanluni v.D. Ussanod 2 © 3 uazena
9zNa9AnnaladugU Valentine shape 1uvin V.D.
u manwalalaluuan

4. ggnenennuenialariaszansadielal
LNIILEINNIN

5. Tuuafiengainatsaznu #ala 9291967
wwuRRAUNSZAN sternum annIUNRALALAZIAY
L “wion ascending aorta 19wvia81IuazIALAE?

Tusnlafiainunag

AoWINandiIvnIvniwsv - gov Heart
failure Tu uana:nuo

o Tu 3w

1. Right heart failure LiRA1N volume overload
Y158 pressure overload NARINNIVNIALARAN WM

NIAINSI” AB

Dilation of the caudal vena cava

Hepatomegaly

Ascites

Pleural or pericardial effusion (El'lﬁl%l,ﬁﬂ

n3alunle)

2. Left heart failure

SNz AwANARAUNET pulmonary vascu-
lature, pulmonary parenchyma ‘z’iﬂ,u qﬁf?l%WU
p a1 wama1giwe waldun Pulmonary
venous congestion, pulmonary edema (alveolar

pattern in perihilar area)

Heart failure in cat
1. Pulmonary edema (significant)

W waNEMEN19NINS ~ad1enihnUsuands

Wilaroed1edNInal N1InNsza18AINNAZ LN

wmilawln safiaunuluusion hilar area wiln
UWHNILIINANWU edema NI2AUATIVILIUATINATS
Jana wiing (caudal lobe) wanandin1sny
pulmonary vascular dilation ﬁﬁ]ué’nummﬁwm
left heart failure hibLH7
2. Pleural effusion
147150UIUBNILAR Right heart failure 13
unale (Teddndur wald) effusion 81918n
transudate ¥38 chylous Alau19fialaasny
pericardial effusion v[,ﬁl,u;imiwu ascites Glmiao
vinganaazlalausvanionalaviosananiails

WNIL Na bl

Vascular pattern of Heart diseases

Normal pulmonary vasculature

L "1 Artery NU Vein AAalnalAgnis Artery
9za¢ lateral N1 vein w1 VD (DV) amluvin
lateral L “WLADAWAY Artery ﬁlz’n\‘iagl: dorsal N1 vein
Tut “widanUnd wUa1e289 artery and vein 32
Aog qunanaiianisanialanainunifiie
Swfinaondonlwle criteria AnaNINILAIT 6%

TwnnsuseLfin
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Thoracic Radiology

The Chest Wall :

JUAZLNIAZENTZAN TWAAY waN 13 9%
13 Arasnazgndlassuasnazgnniinen 8 au v
winfiwsauialasessnseasdasen Tsmza peri-
thoracic tissue ﬂzWUiﬂﬁﬂﬂL%Nﬁ%ﬁ%Nﬂﬁmﬂ
skin, adipose tissue, muscles, ribs A& cartilaginous
chondral elements of the ribs rTamf:a‘ﬁ'Lﬁmmﬂ
lipoma sinazifwdnlaiufifiAuuanA1997n soft
tissue Tea1nn1nse” foninunffiinguanain

N3zRNaawaNITHNIT calcified

Extra-pleural mass

KDY mass ‘ﬁl’.]'mﬁ'mgl:%aﬂ parietal pleura Wl
agﬂu chest wall §nlavilvfia pleural effusion
wazsinnasfnldenudszsiinladaiiatauiiie
naldeBwinlunvandegiueastawdaasiniu
Hbidasan n1sinanesnduazsasately focus
futenitatuiiosananwdnaznanndwliunts

‘KiENBﬂLLﬁZNQ\‘iLﬁ%vLﬁEI'm

Disorders of the Diaphragm
The diaphragm Usznaulusae crura 2 S
azlusanAwnesnataianaiendn cupula.
The left crus IEAZHNNTSLNL "1 fundusiLag

1% right crus 9zARN body 28IAU

Pleuro—Peritoneal ‘Hernia’ :

(Diaphragmatic Hernias)

wulsuaeiiAnann traumatic origin. (Awl5
datanlunsdinu aderznelndasiosedlndason
WElwNSNLTnSaBLANLAN 781992 NU pleural
effusion LNeNaENILAET WADTLNWU effusion NB1D

=3 ) % a a 1 o [ U 1

znulniawianUnftwdasanyinlvisanladn

uitasanls wadnduanl “Ra1aaznu gas

pattern hudasanlaunglaidmanilild Positive GI

o d ©

contrast study 61 ldag19%un183515Alnedn

1 o

contrast media Lﬁ'ﬁv[,ﬂ"lmiaaﬁam,l,é’amw contrast

a

media Usingagludatanwiala

Mediastinal Disorders

The mediastinum 9221967 1%lnQRa0RA
L®HING192BIA89an The cranial mediastinum a2
Usznaulusiel "wiienlnn vaenanuazrasn
91915 IuANwa1IzNUsaeRUZasita B afilduen
Jannfudeuazaauazagnesa lUanis sternum
“Z’iﬂWUﬁﬂU%L?ﬁuﬁ%ﬁ internal thoracic artery and
vein Wazd internal thoracic (sternal) lymph node
ATIATULNIAIWUKZBY second sternebrae bagd
thymus aglflﬂﬁlﬁﬂﬂﬁuslugﬂ q‘ﬁ;%l Hilar lymph nodes
TNUNIZIYIOU ”maamaaﬁa@ju%nmg’lmaaﬁ’fla
(base of heart) Mediastinal fnilan pleural space
fifidasinedl 1wrsafiveanar o luunsn
yldusnitaenesals

Pneumomediastinum :

WuanwmznisnuinfanniAadsingls w
Mediastinum F98199z81 e nnatsunainane

M8 Preumomediastinum 8199ziwiig il An

pneumothorax MINHNT N1SIRHIRYATINTI " 284
Pneumomediastinum Tﬁ’;ﬂ'ﬁ%ﬁuﬂaummaa
NAOAANRADADINIT L WLADALAY aorta L
Lﬁamm\ﬁ,m}j mediastinal Wag pre cava "l,ﬁ”aai'w
Foanlpefionniadansouaioizinanin nagng
Lﬁﬂﬂﬂadfiﬂf:ﬁa Pneumothorax, subcutaneous
emphysema LLAS impaired venous retern to the

heart

The Pleural Space :

o [ ~3 o o 1
The pleural space ﬂnmvlumumamww LB



=] o

azifnladmianlunsdiif fluid, tissue or gas
g NT% "J%ﬁgﬂ parietal and visceral pleurae.

Pneumothorax :

nunzeslenazliganunitidedan 489ing
szrinsUanegzavulannuniedasanaziUn o
(radiolucent) ¥ialagirdionass _9ni1nszan
sternum ﬁﬁwummﬂiu pleural space YIneuw
#o8819NULANRUUaAYN9a NN 9B B NLAN
woansaununaslaiiin unilildlnusoiiew o
'09RUINTBIINzNIN U RN UNRIdBIaNI LY
L uonnaesusnndingolidiin aeinladin

Pleural Effusion :

Radiographic Signs of Pleural Effusions :

1. ICNUANWUL homogenous, radiopaque
tissue Lmiﬂagl:iz‘ﬁﬁ'm parietal AU visceral pleura

o v [~ I a
Vl'ﬂwmmmamﬂmmﬂammasnau
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2. WAG1AANIA miwaunane ventro-dorsal
viewazwmaamaﬂﬂ g N‘I% 9% dorsal paraspinal
gutters LLﬁiﬁﬂﬁlmﬁﬁua%ﬂ’iﬂ Dorso-ventral
recumbency 289L¥RI9L & Nasﬂ% ventral sternal
gutter.

3. fUSuuzeanalludesanininazyinld

1Ass $9nelu davanazuenlasnuaazRmanie

o 1

Yannfanimegnialuwniuwdnlandmarks.

v o

4. 1 “B30 mediastinum g9AalATs 319LAN

Iasoglignyinaieisnaznuinaennang ¢ Ne

Q

ece_

F9lagranitariine (Unilateral)
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Pulmonary radiology

— — t = — -
9. NUINgsd HOIYUNN
NIAJBIIGAN MSAAUNIANTS 18ISTU U ANU: “MIIWNIAT NS UNNINgaaunna

The Trachea

Unsl viaonaNaziawInL  WHIARENA1ILNN
fwnaaansdmeladiuazrnelesanlaednuas
nenednArasraananazduaa NS NEY
91N lalynx bUawile tracheal bifurcation axLAbL
A5 LT nanweriaend radiolucency Unfitn
qﬁﬂﬁ%ﬁ Bulldogs and other brachycephalic breeds
zflawial “wHgudnataldnniniugauauin
L wHARENaNUNFRaIniasAaNLs19sIRTN ratio
of tracheal diameter to the diameter of the thoracic
inlet (T1). MU q“t«‘le ’IEJWWS: non brachycephalic
breeds 9zaglud19 0.141-0.256 TI. M5 12
non bulldog brachycephalics %agﬂmf’mﬂismm
0.12-0.243 TI.

'3 19Wug Bulldog 9%3979z0gludae
0.07-0.21 (Ingunfiazinawinlavaeni 0.21
wasnlinuaInsamiiaawIakosnin 0.09 sinas

L A9BIN1T MALHAW)

The tracheal collapse syndrome.
Tracheal lumen 3z2818UAZLNUYNYII28Y
n1snnelaldtuazesn.Tracheal collapse azwuls
ﬁaaﬁu’%nm intra thoracic compartment Lasa139
az2g18 U859 main lobar bronchi.lagUnfiazFag
dnennsa“naneladuazoanlun lateral view
IWNITNUIWIAL WETAUENA1I20INADAANT
awrmalrainirunfnnnulalulsa Dynamic airway
disease FovhldAnsRinzasnasnansinIssandange

LAIRR1A tracheal chondromalacia

Pulmonary Radiology

Radiographic sign of lung diseases dnazle
pattern of diseases approach. Bronchial, vascular,
interstitial and alveolar pattern.

1. Bronchial pattern

Bronchogram sign Aa NISHWIAIVD IS

o o
s =1 ar

bronchi ¥iNl#L31LAUNa bronchi TALRUAUNI MUY
profile or cross section ”miﬁﬁm’;sﬁ?muﬁu
secondary and tertiary airway §1L#% bronchi 11
LUU cross section ﬁlzLﬁ%gU donut shape AR
il long section 2z10% Tramlines WENEINAT2I
3n15 donut shape aznnladraniisaslsanuusna
soldsazgliennndt Ui wsuaas prin-
ciple bronchi Liﬂ%ﬂﬂiﬁfﬁﬂﬂﬂ%’jmi tramlines N9
\#i% bronchial structure p133zlaildminiia
Unfinemunensd awnlsidwinainnis calcified
gasntinasnannnetgly laeanis Bl 1edug
chondrodystrophoid breed ‘ﬁ%ﬂ%’i’l&lﬁﬁl%tiﬂ
54 ']L?f% hyperadrenocorticism ﬁm%mﬁmv{ﬁ slu
N9NAUNWN15Na9 L AUIN15289 bronchial pattern
agionanin " winldiwlsmnsnzluse acute
onset 1138 short duration airway disease A

a9z ldAwInIsn e

Bronchiectasis
WnaNwaza09N192818281A209RAD AR
. = o & '
bronchi a1awniUwnIziU1snIaneaene (Saccular
or tubular) ImeUnd bronchi azAae LSeanaell
WWald ‘Uanedsauslusieinishaziinwniseens

BB FILLIAT
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2. Alveolar pattern

Air bronchograms A8 NWMLA8IBINTALY
voniaAuwniglazgnaansausle homogenous
alveolar opacity. 19 ldiAnIN8azIB R0 IHIE
Vwiien Aaviantinrielaazifin radiolucent
Iwroeniauiudnesaeiua1a Alveolar pattern
‘\lzmﬁlﬁv’mw}' patchy, fluffy, cotton wool-like region
of the lung to lobar sign. "j\‘]ﬂ”l'i‘wu pattern f:ﬁﬂ
aziAalulsAfl 1190 319 transudate 58 exudate
T 2 alw "1 alveoli uae viaaRaNaWIALANTN
ER LLazﬁ'sEJ§1JLLUUf:Liﬂﬁminszmﬂﬁmaa
SnsilusaidTadnsinaziiniariainazlseuAl-
veolar pattern ‘ﬁWU‘U%L’qu hilar region. 6[%
wsinazfinainlen left heart failure #58 Alveolar
pattern ‘Vdi‘W‘U U316 ventral trachea 92LARIN pneu-
monia  uadUnlwunlszwuininisnszanagy
wuutluravadaafls

Alveolar patterns are caused by :

1. Any consolidating pulmonary process

2. Passive replacement of air in small air
spaces by bleeding, exudates or transudates

3. Active displacement of air by infiltrative
disease processes

4. Atelectasis (collapse of small air spaces)

3. Interstitial pattern

Interstitial lung disease Hwinisfiingn
meluszuuiindasuasitadaifeninidnlase
saelan lsAzalaniiifieasaefiu interstitial tissue
azlmilavenlaesinazenln (n1siitelde
Uanganiiunuwguvuiinulivesde uwuuldfisy
WUU (unstructure) Feazu Aolwifns "% 1uAu
Wnsroun duduwuuuiilase S1edman (Structure)

s [~3 (=] U
NN UWND W nodule

1. Reticulo—nodular pattern (Unstructure)

‘Uamn?]yw,ﬁaamn infiltration ¥138 hyper-
plasia 484 interstitial structure 924#% micronodular
%58 linear pattern ¥N1#L5 Ma9 LN ABATDLAY
Airway wall WLag blood vessel i'JNﬁyJGﬁJﬂﬁJLLaz
warBavanlndireelalaudman (wenlioanain
& underexposure A7)

2. Nodular pattern

2.1 Miliary nodular pattern

- multiple small opaque nodule ‘Vdifl?l%’m
1-4 mm in diameter.

2.2 Nodular lesion

- circumscribed circular opacity range 4-40
mm in diameter.

2.3 Mass lesion

- Diameter §71AN31 40 mm

Nodule 211ALaNA31 5 mm azlal w150
winle lunwss “drladiniznguniu wsda nodule
au1n 2-3 mm agsaniwazifinldifosain

summation effect
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How to predict the optimal breeding or
insemination time in dog

SOVA1 aS1NSE U. w.as. a ss ASlongworA

posiimsw wius _Uaiidola

M9TUTuA 9-11 ndmuidannisdasnaan
wingufiedla newiezmaudniai soimsiuis
Tuil siafinnsanlduazaansunisn ssiugiom

Vmazfinasniadn auuuwiteeseulsise
diaslnelufinazasggnianfieadas uaziinnsnn
TawvuiAnawldioalagladosiaanazdn Tnens
anldazaniuszavaaslanidewulasly

2wa3n19Un Al wadsznausieszes Ay
4 3382 AP

- szag Proestrus (1Usia a3 ) 1d1aan
UszHIoe 8-13 1%

- sg8g Estrus (18 M5 ) 1Fa1Usenm
4-7 T

- szes Diestrus (lae 5 ) THa1Uszanm
6-10 “Um#

- 5z8% Anestrus (LOWLD AT ) 191781
Uszaoe 15 “Uad

e 05 (WUuszesdl Waisudn 2093019
e 5eldisafinnsiudewuuas fn1sisyaas
Follicle aw1AAn97 lagazfszeziianussnin
8-13 Tu wIalneials 9 Tu wralfoyassaien:
“Usng W99 9finsieSyuidaaNIngw
aTziwARzUINLARENelnauNIN BNANULEen
nenldnousiuusnndelaifls aziSuwuin wade
i

SRzfivinionszanwnszane wla Wasdu uaz

TzUasdn  Avantewlanivamzatet e

§ drdunn wla wAssdeldeansunisn wwug

U s s v o 9./; v
gniiuly waurealetssanldaaIaun wls

B9 INNANTINNLAITEUIAINNITH NAWTATY
naw waazwulaae

ar I a4 o = @

@ A LUwIzezn waazl AIenTaidn A

@ o

Fiad Maauaieussann 4-7 Ju odeasnafiaz
ADE ) NEOWLAZARAWIAAY LADAINNADIAADGA
919AARIIUANA N30 IWUIIAIBNAzEINUB N L6
e flazBuiisansunisn u drasanandd
g Wa9zdudie uaziuwniolirelndanite 4
L aeiernansonflazeaniunsn nWug v
ulngazfinisiuiizesndiaiiousiianite
dosmaon iioenadeizinAZua lwiuned
wnnz wflezgne aiugldine

szezfiozyiinisn o sAenaszesie a3
Fesimnaduutsinlulu ausiasi

Toa 5 Ouszesfiadnielddndnazas
gaslanlusia wmalsn 9 $19ananseld fiszes
LaUszaM 6-10 “UAN¥ 1ale 57-65 % Ba
MNBuITAVIBIBDS INniinazAne ) anas Felu
szesifieanuwi szauzagaslanlusuansiv
fndnfl $10uun azAee LAindw donns
WaegnuUaszassziudasiaune aeh vmldiia
nsasnuUasaadaneuazng Ainssnuieadn
09 sisae lwszesidoynngnaziadyadnafind
fnsnas 1suaziiiansiney sonsnldaagaE
iansesnsanuazdielunistliiasiidon usl
Tn safilaldsunisn o szesfnazfinisiuden
wlaszaeszavgaslan waznisiuaewulainig
nenwd duieaiuls sanoios iunfad

N15281867 LAglawIzdf 1 LaZAN 2 1NATL
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yeazaduann Wedeszesinezaclae 05 1w
Resazinisasen wid sialanaio
fezamauinaiod19samss saunotdaymng
melunngniaznauAn, awund  sdautedale
szeziionadiganiunisn swwgle us ulnajdn
azlalgansunisn wwug Tu sanvineazu mo
wgRnssnnsdvualudieinesasssesit

"l wadldlazunisn wing nielaing
vige luuneimenalaifiunisifsnwulasedredmiamn
g nndaw valalamoiasialy uduts uae
L A99INNIARNY RaRsBennUszNNg MeTenIe
wazfingdnssan mesandeasiduudidiolnd
ARBA L% N1SAAAE 37959 NIARIEIZARER

wawa ¥ Juszeziifoduszesiing,
A09TUL “URUG TINNaaTene “uiusnonan 1
azaglu nmund Tufinnsiudewudasaasdnenie
sevgaslnuniangfinssun iafaydesnaaniaz
Wduwinigananauwialan ssezaaiazliuinom
Auiuiladenateadig 1w wWwg B winns
\AE9R T98N0 A1zuIndans1e) wilneeieas

T#aUszann 15 “UsA

awfuledn Twaasnmadu “ues e
afamsiasuulaoingg Tuninaneluszezensg
wazfimnauansiolulu wausasss uiesieiad
szezlusie ms “wn3esnaumndneainAade
Favilwindvinisy ainguansnsluan siasn
B

Tun19n15 mawwnd n150599TUR N uaz
Uszanmuiuanldnm azgainwgfingsa 1 1aaife
ydasaaenfiluAewulas uazszauaaslanlusia

o o d

d a & @ a4 a
walswivita 92w WamIsgne nRugiiadnite

q

gaNSUNISH N 8NBIYITINA LFaLEauZadnanm

3

d' [t dl 1 o @ o
WagnlUwlZzatrnaga g §1nn31 80 LtUasLAwe

wazszauaaslanlisia tnalsuninnii 2-4

[

wilwn3u/Aadans Feazdarinisn aiugld
S:g:10aMIKU: VYOV _UJIWAIY

Undi siavialuasifin LH surge Tuiuil 10 wdd
310 %2f81n15 bloody discharge 38 LS NLR
938IzINAUINLAY uazazanldiui 12 annule
eWmwITIIm NIz oz annd aluiuil 14
waziduiuiias “anmAnainisudis snuazies
W9 BNDTEIsINARY aTIswAUININLAzN 61
TNTH W 2 A39 A2sH wlwIuA 12 uaz 14
¥59929N190 & 3 M50 ASH WIWIWA 11, 13
uaz 15uie199zdl aueifianldiSininndvse
dnduni waueaaldn aeeinisdn h vie
b Aeenn1swesndung vinlwis13iadeiaianly
Tilsigndas #35n19m529 0UTBAU Ldw serum
progesterone, ELISA LLA& vaginal smear Lﬁ@Li’]
R3I9NU cornified cell 11NN 60% LSIAISATI
serum prOgeSterone L’iﬁﬁlz‘wud’lizﬁuzlad
progesterone indwde 1-2 ng/ml TwiniAn
LH surge LLazﬁJ%‘Ydiﬁmv[.zi AU progesterone ﬁlzmaﬁx‘i
4-10 ng/ml Wazaz 409 8-20 ng/ml ARDAZLI
N3

TWAYINITH NABTAZABAU

3

ad1alafif
ARNWLEBZE9 saWausae shawaRuSTAT
wONINANUEA 189TNYNFDINN 18RHTUE?
anmdrenienaluazdoaudouss samne nmw
Aovvkiuazan azdosi wonanuuwazsnsfinmnm
widea 376 Inevinnnsmsaaedne i1 se o
woe Jaz 4-6 A

n13m5I9HLT01% “aunndazrinisiaiu
Twamed 125 ndonnans lininanad Awien
n3aszuae AnsIaidenn  siauiienadacld
udeMin mse uws v lisulndecdisn

«

1 ad U
a8 N300 LA

g & 4 o o o 1 o
WILTDNANIT JWLLIN fﬂzNﬂﬂ‘lﬂ'mz‘L IUN 2
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Nanwme 211Yw Ao Iwhda NN waz 1w
avigazisal 8n Ae Wansengnnain elsl
sulndaafiuronanzes i 3 # anafiuewiz
uEWT 200 i 3 AaUszNim 2-5 Aa8anS
asenUSanadfifinanniuly uitesyinldmis
LANIUAAR

fnuwazzasinde

- USHIAT IUINLES 895INAWAITUIZNIM
2-8 NARAMT

=2 msfin®e7 “dnun ande 219R58 U
asaonadin 2191 drsassinda i 3 TSanng

- Wndoazfunanfinios pH Asagazning
6.3-6.7

- gnisiafauiilugienin dearsninndd

70% Al

=

- gAnMENIw Fedmansie Sdan1sna
wide 1 Asilu Jgunf AIsUszanm 100-2,000
dmsa Aniuauwia v

- gmegU wIeanwnizguse widenmamn

ARIsRAaNwMzUNRNINATT 70-80 %

& & g & L= Y o o
WG%QWJ‘I"IW?JEN%’IL%EI q%?l?l%ﬂllﬂ‘il‘i]&lﬂﬂ

na1eUsenis L Wug Wy ANNLANAITEYIN

Jauaazsa 1alwnissarda 38n193aule

£ £
o =]

TIBIBASIATOAINNDADINISIAWILTD AW
WIRRDN LATA®

01920 N WARINGIIHNAIA %38 N9

u wiealagldinde anfiaunmeglunuaiung
\flon39 dawedeudinuingaifoydesnann
\Wae T cornified cell 11nN91 80 1Wa5LFus uas
szeivgaslanlusia wmalsuninnit 2-4 wiluns/
faffng fgonsunT § enadedzine fAezisu
NG LA
widpma i deaglnudidosann 1w
Tunsldinge agmaiwsn (usl siawowngidud
foanns) wialdindoudus ameiiisnasiiaa
\oydosnaamin comified cell VAR WaziiszAU
progesterone agiiz‘ﬁd'm 8-20 ng/ml ﬁﬂLﬂ%‘ﬂiN‘ﬁl

lanwsanuf wd
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In Vitro Fertilization . IVF

v1a ONINSSISV
“WininAlulagBonwnswanuA m3 nsuUA n

unun

Tu miideogneaeuwn nsuf walussaneni
sEndnoEad " unwgwaLAe MiFenin wadlinge
Tolalas (oocyte) uaziaad“usingineg M3enin
\Zaae In3emi0 § (spermatozoa) azifinnielu
reproductive tract Tus19n18209 miweLie lae
Auniaeinsul whazagnmealunaiild daoan
fiFeninfanisud wiaw nanefls aiiise 3
dnluluwaadlalduds defiande a0i0 Fezifin
nswdsnudandunlusinnie smziieadm
finde vailddadn wfiinieainn1ssu second
polar body 88nantglnnatdx AsziAinnis
Wasnuuanduldsiinade 1ntuezinniss
sanduzaslusiiaafe ve v (fusion) 18w
fiande LHea antunszuIBnIsLUIsInTau
\adsasaaw (5U 1) "wmauf wiuwandrenie
Wunsingaalinnu] winuigade Jlunasn
nasas lnefinsiasenainunsanaanogadld
uazigade § sanfan1sUsu anwwindendiiien
wuufuiifaluossngd weldifanisug waawls

LATNEWILT a8 waAs LU

=

nsuf wiwansnenieln “nildesgnaiewy

a
g

H518971%AITN SN ARNANITAIN DI T WASILTA

('g\egg

sUN 1 nszuwnisug wh

lwnszrnelae chang 1t A.A.1959 Aan i
F189IWANN T TwrLT waznRwsn (819
Iae Gordon, 1994) wsulula H51891%A1H
‘nSaldgniinasousnlull A.A.1982 (Brackett
et al., 1982) lagn sldiaaslaniasadoom
Uj wslusreniezasualpiiianm wivaie §lu
waaAnaaas fonN1tul A.A.1988 Js1891ugnla
WRANNATEUINAITUL WEANEUANIIINENINE A
\Hwasousn (Goto et al., 1988) wanaNigad
5189M%ANHN "15alwn1sidinafannsu] wiuan
s19meln “Bidu, Snnansfinde 1usndnun
Toluans 19medgnnianslusazsineuszing Tud
faziunisud wiuansnenieluladefinisinu

AwaINA 6/

astdnaiianisuj uduansreniesan
AuMstiuLgas leunsuisdasnaan

dagiwinaluladifeadunisudngnlaain
nsUf wiwansnenie lasn1snmmiluagtennn
mafiuieadlaieiandj wiiuada 3luvos
nAaed lAgn1siazEIwnIedasAaansINAuNNS LY
m'%aaé”amﬂmaﬁ (ultrasound—guided transvaginal

ovum pick-up : OPU) laiSaandinnisle “mi iiie

cells begin
to divide

13
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ISUSWINSIAU

AANITUIASULAZEWATIE 15U 0T Bnnedrin
dlsmaenss (Pieterse et al., 1988) ©&a9a1n
wnAfinswmmnsiiudaniunisudnigonlne
n19Uf] wduans19n1e (Looney et al., 1994; Boni
et al., 1996; Reis et al., 2002) uazlawINN
Uszgnaldlulaiiniiosuszdrin (Bos indicus)
walallAsneewnsuansdouivszesivinlugne
tdnls (Manik et al., 2003) Twuszinelng finns
Anwnldandniieaiunisudnsageulaeldlen
vivanlraazdddnuazn1su] wiueansnenne
(Techakumphu et al., 1996) uARI1BaMIBATE
(Kittiyanant et al., 1995; Pavasuthipaisit et al.,
1995)

nafiuigaalalaeldinsesdansngnag fide
foe Loun tASaviiafsnAiune Usznausie
gunsninaredn vldldoulal zaan wanaini
walwsudsfizuialag ld raasaldivlaiug

Uszdan 1du Awsnwiasn1aladaasineg Taana

3
=3 1

dwn edindzwindnninnwgiitansawnainsng
Uszindl augn uazamz (2545) les1891A14
o [ =3 o 1 1
n5alwnsinulelaladlanatdinniedesnaon
InelaldinSasdansig1is nudndman zan 1d
deuazldiianiies 15 wifinesa 1u uwaa9nTs
Ue w7 T wininaluladZaniwnisudalg “nd
Tennaasinmafian1sud wiuwansteniesaniu
=3 1 1 19 o o
AsLNULEAE LHwN1sdeRaanlaelaldiASes
9aR177196 llAN LAY (UT9R WATAtE, 2547)
waz wIsandnsIganszezual led 1 ( 53m
wazAmz, 2547) lagan A 1n1sandngnlaiy

[=1 U U o s =1 1
\Hoala (doyaraonentueuns)

Usslemilaasnisuf uSuansrenis
JrelINLIN 9AUSE IANANZEINISAN¥NITY
nsuf wiuansnenelulaly Ade thandnna

1 oo o o o
80uIHAI1AIgNAY (Gordon, 1994) Iiatfiaunu

nsuanmsaulaensnszdwiinnnsanly (Super-
ovulation) uazitiusigawlaenisgzaindnungn
(Embryo flushing/collection) 284 “®73 luwA158e
tnsa80w (Embryo Transfer : ET) whasanlu
n13Ud wduwonsnenne Aw1saansivigas le
ansilaflaanlseain "0 deasliaadldsuwamn
N1n dwnaneisazdilan wAnelgawlATIwIw
angw s lafinsinlulgussloatluiud e
diinanngu audoiluuszgnaldsmiumainagnug
lvn1sufd wiuanstenienianszuannivse
waeenszuInn1su] wiuanseneduwinaiia
Augrwaaanaluladnis“uiugans ldud n1sédn
R GEEERDR ﬁ]Lil"lvlﬂsl%vL?i (Intracytoplasmic sperm
injection : ICSI) nN134m8w/ALaWE (Gene/DNA
injection) A13wIn1sU] wiwansreneluly
Uszleasisuangs Taun

1. dindwausden/gn “nilusiagna

2. ldmnumaiAnISIAULEaa L9d11N 19
NIbZDIARDR (Ovum pick-up and in vitro embryo
production : OPU-IVP) tiianangigawadsls

v o =]

AAIINUE BIRUGAZY 1n1TaREaAIga e

n1sA e

a

3. ldmma auman 1w150n15US wiuas

=]

waae 3 1UuN196999 aURMNINBIRILERTENT

]
v odd o =]

AINHNWBGNIING

a

1nanans

)}

4. TduAtym
dnlafuseTRnisluandainna o usfdgnd
W wfRe1n Swdiasanannuagnan niaviavinldiu
wiaa1gun anaevioaodlald odnslafiminsold
89vinauUnA

a

5. a%3INUNUGNITN  AINATIMINGINR

assuumsaanmldaulaen1suj uduan
379n18
NI2UIBNITNARA80KIINN1TUS wEwan

579018 US2NaURAI8AWAAWATT) 7 AEADW HIth
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1. msiiugaaldainiald virlananeds dw
nsta1zanselalaelfindnen awin G 18-19
nseWaaflAauniaseld (dissect intact follicle)
nslfludialnwniauniiaseld (slicing) wazn1s
Wwzfiudiuntsniideasen antuAREen
LAWIZLEAE LA A TNE

2. mMawiziieagaslalniasunsanu] us
Twraaanmaaes (in vitro maturation) 1317871 20-
24 §lug Adedeifinasonisasanionu] ws
nanguszng

3. mawmsenade 3 Waglu nnznsond
azUf] w8 (capacitation of sperm) fAULZAA L2154
naaanAnes Anaeds Anexldediiuninate
s 35 swim-up 35 BSA/Percoll density gradients
\TunsAmnsosade 3 lawiziufousouas aysal

4. 13U w8 (in vitro fertilization) 1Uwn19
dngasldmasyniondd wundeesaniuiv
\ade 3fmTealude 3. szeziaainisideedias
Tuaaus 6-18 #1lng Iniuginzas

5. nNSNIsIReeAIaunacUs wiwan
31918 (embryo culture) TulAvziiesiaganands
szaznaganioual nd leeldiaan 6-7 Ju S
wlddnluangnaalaaisu  wmiuszuUnIs
WNIZLABIEI8eW § 2 53UU Ae Laseatelu
31918 77 (in vivo culture) Bixefaieslura
lansalulidln waslunaaannass (in vitro culture)
Tutligindenldnsnizidedunaoannaos lng
finsldviendesaiinsig uasszuunisiaeefis
Wi lafilgan3an (co-culture system)

6. NMsihusnumsan wlngazldisududs
wiaufulilugushdanudude nsudufesngon vinls
wae3s leiun nsududsuuuangungiasagieg g
ulngazlfindesndudowuuiilusunsnnisan
gungRuuUaRlutR n1suduionuuangmngiiag

281997AL52

7. msenAagenluginasu lenigawasy

floszezansarsaual lad windaisunsan Ae
A v ® o a1

naalln 8t 7 T A 1wsasiimsanlulin

s 1 U (=1 s 1 1 (=3
LUURIBB W ﬂv[,ﬂ A3 NAIDD LAY

6m379 aun1suf us

n15m529 aun1suf wd Wuwnismsaaind
wase 3 wnsawnziwmd lluldlsvselsl naen
MA529 aun1afenulasdnvmuszaiiiaie
299 lduaze 3 nsUfuRcuaInn1sU] w8
wansnenieg Sudwaeedin1snsia aun1su wd
Wiana auUsz niarnveeisniafildlunis
AWM N19R598 audnanedd leun

[

1. 388" Wions1a aunisiialusiiamge
gasdade Juazigasldnigluwlalnwanda nis
dan” 1m1saAninwnisianacnisiudase Sw o
fuigagld 18-19 flug u3ddan"Anaess
Taun nsfanuuy rapid staining method (Byun
et al., 1991) n158anma8 aceto-orcein NLIWIH
wienfenldiuadrounsnae no oe3sldald
Jrelauns 8n38ndleda nsdondae 1570w DNA
probe LGWA propidium iodide (P1), DAPI, Hoechst
33258 [nednsldndasganssmt ARngunsning
00LS L%

2. 1573 AUSRIINITUUIFIZBIAIBEY N9
A929N13uU IR ez 2-4 1788 18190
n399 auldnsianiesisen 42 Flamaonis
W HAUAI8 3 (Gordon, 1994) F5nlaiAparinle
Arsawatenianisusn vildld g 280w
ag1alsimald 1w150m993 BUSTEazBEANIS
Ui wdle

]
adaoa

3. #3573 audiwIuigass INfnluiuden
(zona pellucida) 2a9idaatd lneanFenannis
waIaINLEaae JA4sn 1x190ezi1ugn Y

& ) a Ly A VL |SL v oo
LWABNWLa? 92LNA “zona reaction” LiNa LN lne jam

15



Us:uoaiSeumsus:gu
AnouWnyFIans unu.
ASOR 1 Us:910 2550

351N1S

18-19 panAu 2550 ru. IsvususwINSiAu

16

o o

B 1l davimeade Sfimieazinagiudan
w130 “analalneldndosganssmd
4. N19R999 auﬁ’wné’aaqamaﬂﬁﬁﬁmi
YiN91UUUU Differential interference contrast (DIC)
33l lalunsdigadldgfiadilodwarelulaln

waZnioe 1du ldaansssng vy Aw (3UN 2)

Lﬁaomn?’i”'umumiﬂﬁﬁ'ﬁqmﬂﬁ HEWONIINTE
UsznauRienateawnaw J9809a1AgAINw
azldengat i:ﬁmzi’ﬂ%nﬂﬁy’umau Snnediena
AThailanania1n15 Gordon (1994) las1us7H
fades109 Ananonn 5alun15aRinen

a =} 1 v o é’
U wiuenswnme  Ulsmon

UM 2 Wsttumde 2ailduaze Saasaui “wnaldainndss DIC

WONIINISAINA1ITIIAWLAT S9RIBN1T LA )

M N TNIIORTITIATIEALANATIALS?
taduifinasaniny "nSalunisufineu
Uj uSuansnene

uNI19zdn19AnwIN15U] wiuansnenie

I=1

311771 40 Yuazdisngwany 53 nnateviae

U§URn1s uangeidnvateuninfionsinanu
5a60 wiald wnsonBnnisewls widnasly

ad =] s 1 [~3 3 J
A5N15LAEAINUIILITBIDIANUILINANAIN NITh

1 da o

1. AMAINIBNEAF LY LEaa ldNHRAMATNG

9

o o oA

NgnARLaaNtdINszUInNIsUg] wwansiinie

a

I

azldomsnisiaSaasnidanieszezuan 1nd

'
Idd

NINNINAAALANNANAINADENT LFaa LdN A

9

'
Iddgj o

AMAING A 128a laNfTugadRIna 1nIzhe

Akat1INWILUWAAIEY (compact multilayered

o

cumulus) Talnwandnuasizadaina

a

“wia
Nl HOAIDETAA LIAMATNE AIFUN

é) 1 v
2. 5TUUNISINILALILAAA La1LD5

Y
3
NI

v

U7 wilunaaannans sinfeafinzeesiieinie



Us:uoaiSeon1sus:yuasanis
AnouwngFIans unu.
ASLA 1 Us:91U 2550

18-19 panAu 2550 ru. IsoususwIMSiau

'
ca

JUN 3 1adldnmnIng figadAiyd Hanaiedu

Vg9 uUsEnavuga 15AN ga5lun dianas
INIAYDY 1INLAN gUNHH 52821987 ARV
A1zUssEIMAnTelwginIzIR e
5T & | @ o a a
3. amnzasidouduionldlunsug] ws
FoaduidoNHRMAINAGINZAIEAINNIATT I
ga’ nﬂy [~ d' o =} al %
2094 TauAu9N 1w130vlUN MAENwUUUNA LA
4. 98n1swmSensdanenin il winiu
adbd nseseNTainanes Tawn swim-up
technique, Glass-wool filtration, BSA/Percoll
density gradients TINHIANLTNIUZDIAID Fuaz
Usnmizasendaie § Neshlue sduen
AldUf wd Fewasieansinisu] ws lneusas
#aeufuRn15A98N19ATI aUINIBASIAANTS
nivgiinzesdiudon a Iansuf ws o auas

Tinasmsinisesgzesmsawlufszesuan Ind

=0
=

B

q

dy 1 =3 =} =3
5. izUUﬂ'ﬁLaElﬂi%ﬁ’Nﬂ{] ®We NHIYINT

\deigaslannsenyf wisinnusie § answuu

\&eglu microdrop Laslurguaasniana fn
NSEBITINAUZARDW] QNN T28219A1NT15LRE
ANLIARaNIwELNILReY SINTeaavenfile

MIUNITUL W

oA s

6. 33UUNNSLNILAEIAI8aWRAIUS wd N3

'
adda

\esdasanlurioinld (Twisinealdludaenad
BufinisAnwinisud e Taeviashldfildunann
nseene wne 1A lnedinisldvevldn1eainniusa
gaw 1du e ldunzanFeosisenla donuin
TWuad og19lsiaaddila zaantin S98nns

o
=]

Anwinisnziiedlunaaanaasclaefigasiiaes
¥EOLR899INAULEAAIRARI T AaNFNISHNY
n1sldiendesaiinilidesfigasniaes szuy
ASINNzLABSNABEININFERIINTSIAS Y PB 6T
dawlufieszezuan In 4 maomann15iaSQ209

Wi (fetus) Turiaoual

17



Us:uoaiSevnisus:yu
dnonwneA1ans unu
ASLA 1 Us:910 2550
18-19 pa1Ay 2550 ru. [suu

26IN1S

ISUSWINSIAU

paag19nIsUIMALANMsUS WSuansene
samfun1siiuigastd (IvF-opu) U1ldudmgn
Tauswazlafuiios

nsnue 3 lae nmalulagdininnis
wdnUe md lekmaiianisu] wiuansnenie
sandunafiuiadlaluldudagnlanauaslafis
WHoels M5a laesifinainsinnuame “na
uwneFn a5 anninenaededlna n1siiulgaa
Talmin3snafiulaelalfinsasdansiznnd 194
wivlsazgninluidnnszuannisd] widewas
Ufjtfinsfiadvinsaanty 1.5 dalue (lalssdan
szezuan 1ef Sesinauludredingalamasu ann
s inewinuan Sgnlawsfia 7 5 (507 4
A) waslaiuifioofin 2 69 (gﬂﬁ 4 B) 31NNANTS
FURwnit b Aed amsadunaiamaianig

Ui wiuansnenesannunisiiudasidluldudm

gnlanauazlaiwiocls Feaziludszlogine

N1529n15UF Bd Neluwdinisudngnainuanugs

s

Tanduanuasande s uazluudnisousnduas
ns2918 "B IRUSANASwINiR
suU

N19ANLAWITBAIKN1TUS] wBwanNI19nTe
Fasditefeiladusing fiduasianaian "usa uas
paslsulgeldvin denaaniian inARANIS
Uf wdwansenie lagniminInNggw 181509
W ldudngn mileog1onineaanglwanslszing
wazluwifiaslnef 1a1sadnnldadelanauss us

s

F9laind192919%N0 nndn1svINaldag19a5enn

g & o o

IUNINIATIUALLENYY IVIIRNITRRUWIRRGUAS

a

N15USUUTIRHE Tandan1iiadIwIn B

a

od
wah
q

Wwlulasa5q8een

18

A gnlana

B : gnlanwiias

U7 4 gnlaeng 1 "Un1d Mfiemainnisuf wiuansienie
| o 1 o g oa
wazigaslaiiiuiIunsnkidosnaan A - gnlawa B : gnlafiwiios



Us:uoaiSeon1sus:yuasanis
dnonwnamans unu.
ASLA 1 Us:91U 2550

18-19 panAu 2550 ru. IsoususwIMSiau

1oNn 159109V

M39A LABaLaT auwwd e wile: yyy A3 2 uaz a0 afwdsiae. 2547, mafulalelzdlain
iosnnalddiwnisasisdasaaenlnelalddansizni.  Ussga “wswrdainisde 0l ass
il 19, 26-30 NQWAAN 2547. FRsANTINTIN¥AsIRANNTIAETA Unusti. BAsex.

530 189 oAW ¢ Q59F LABORSTE WAz WA aAlNEEhTe. 2547, nsuAndadouwlatwiiaslnenalsd
(lazw) Inenisiiulddanainssladunieniiedaspaanuaznisus wiuwansienie. 5 15 @a-
uwne. 14 (3): 167-178.

oy wowied 3% lsall fes adwm lowisshude aas9A a3ezusdzd sk Sud waz 9385m%
WSaUsz 9A. 2545. nsiiiuigaaldlakiunnidesrasalaglalddansizns. Ussgainn
13NN yﬁ]’JLLW‘Y]ETLLﬂzﬂ’ﬁL?;EI\‘i wﬁ]’i. ﬂ%}\‘iﬁ 28, 9-11 ARTAN 2545. AFILNWHATAT.

Boni,8R., Roviello, S. and Zicarelli, L. 1996. Repeated ovum pick-up in Italian Mediterranean buffalo
cows. Theriogenology 46: 899-909.

Brackett, B.G., Bousquet, D., Boice, M.L., Donawick, W.J., Evans, J.F. and Dressel, M.A. 1982. Normal
development following in vitro fertilization in the cow. Biol. Repod. 27: 147-158.

Byun, T.H., Lee, S.H. and Song, H.B. 1991. Development of a rapid staining method for nucleus of the
oocyte from domestic animals. Korean J. Anim. Sci. 33(1): 25-31.

Gordon. I. 1994. Laboratory production of cattle embryos. CAB International, Oxon, UK: 640 pp.

Goto, K., Kajihara, Y., Kasaka, S., Koba, M., Nakanishi, Y. and Ogawa, K. 1988. Pregnancies after
co-culture of cumulus cells with bovine embryo derived from in vitro fertilization of in vitro
matured follicular oocytes. J. Repod. Fert. 83: 753-758.

Kitiyanant, Y., Tocharus, C., Areekijseree, M. and Pavasuthipaisit, K. 1995. Swamp buffalo oocytes from
transvaginal ultrasound-guided aspiration fertilized and co-cultured in vitro with bovine oviductal
epithelial cells. Theriogenology 43 (1): 250.

Looney, C.R., Lindsey, B.R., Gonseth, C.L. and Johnson, D.L. 1994. Commercial aspects of oocyte
retrieval and in vitro fertilization (IVF) for embryo production in problem cows. Theriogenology.
41:67-72.

Manik, R.S., Singla, S.K. and Palta, P. 2003. Collection of oocytes through transvaginal ultrasound-
guide aspiration of follicles in an Indian breed of cattle. Anim. Reprod. Sci. 76: 155-161.

Pavasuthipaisit, K., Holyoak, R.G., Tochalus, C. and Kittiyanant, Y. 1995. Repeated transvaginal
follicular aspiration in swamp buffalo. Theriogenology 43: 295 (Abstract).

Pieterse, M.C., Kappen, K.A., Kruip, Th.A.M. and Taveme, M.A.M. 1988. Aspiration of bovine oocytes
during transvaginal ultrasound scanning of the ovaries. Theriogenology 30: 751-762.

Reis, A., Staines, M.E., Watt, R.G., Dolman, D.F. and McEvoy, T.G. 2002. Embryo production using
defined oocyte maturation and zygote culture media following repeated ovum pick-up (OPU) from
FSH-stimulated Simmental heifers. Anim. Reprod. Sci. 72: 137-151.

Techakumphu, M., Tantasuparak, W. and Singlor, J. 1996. Successful blastocyst production from Native

Thai calf oocytes after in vitro fertilization. Thai J. Vet. Med. 26: 169-176.

19



Us:uoa18eunsus:guasinis

dnonwnamans unu.
ASLA 1 Us:91U 2550
18-19 pa1Ay 2550 ru. [suu

20

ISUSWINSIAU

innlulagmswaadsooulnasemsinauuv

Qs.SV SSA wiauy
AugadeInAlulagmdoula:sadAurinda ta: w1asunAlulagsonw
umanendeinalulag suns SonIAUASSIE L
Ins: 044-224 244 Tns 1s: 044-224 154 Bla: rangsun@g.su.ac.th

Us:=adgavmsinauuv

lagUnfinis “vingzasaunse

@ o v s

RZORDRT
n9n WNuszndeaie Snuld waseine anuwuds
UUIANATUNAW T WAI88% LEIAREADD NN
Hu “minTenn deazfidnumznioiugnsss
iaunauazuiag19azA%s wein1slAauTeazang
N3 URWE NG TINAR IN1zn15 AU
Hunszuamnianis 19 e fidSalifdnuwmeng
nianwuasiuwgnssinieoninwlaelaldigad
“unugnag (8 8) wasiwade (1d) ann wiw
wiazldizadann “mifissoinislaauionnldidu
wadswuuuddainlululifigafiueds sanud
vlwgniladanunzaaswAuazinginioniu
LBARABLUUNNYUIZNIS
nslaawioisuasousniut w.e. 2495 lae
Tn  A¢ ldvihnnanaasslaaufedigennulae
We1fiafe gaeasawnuaant wazilul
wnuiinaie 200ldnuidsliul us nausingdn
Tafonan 1wnanasyiulazwdngnden dasn
T5169m usnn ~ wazlnd Ae IdWaunnadiadi
138n31 n1981ednidAde  (Nuclear Transfer)
Aunuaziside Iuiinealdoganioiagiv
Tudasusngzasnisvilaaunieienldizad
289iIsauiinaInn1sug wianassugfw
WWRAABULUY  HBNINEAT BIRATevNBlAYiNNTg
naaeslpanie Tneldigadisousas wiafnsnee
\Uwrasanuuy tdn unz 1A vny 1Wwen
poniladnisnenenldigasstonietd
adsuuuuiieilaawis Fegaynidnliun

A3.L8en Jayn uazAmz wasUsz UAIIN 159

= & o o @ o

Wuasousnlul we. 2540 as. Fayn leaviinis
Trawiunzlaeldigagiswnaasnnzlamadetiu

¢ o o @ 63 -~

VEAaRWLUY L5t Tnsnewsnaaslan annwwtlne
FuNIRNINe1A1 75 nalantaAnw1ITen194n
VIARINN WG 289919018 HIDNNABARAN
ANTWAadAnLUyU anUse UAITN 115969 1L B9

Twe15799 1

Tunfaznafsdunaunazisnisnilaay
felneldigaslumduadaunuy Jefigunay

i

=t

1. NMSLATENLTARAWUUU

. ATeSen e

. mMsdngaaswuuutenlulnle

. msdesgasiuuuuldaanuly
. MINTEulRLARNISLUIEA

. NsLaeeRIsanlAanislunan Ak

N o o b»~M W N

. mMathednsdonlaawis  uaAIU
Q! 1 =3 gj 1 a el 1
Feazna1ifeawnonnng g lneaziden Aife
Tuh

1. msiassuiaadunuu

[ od

o o oA 49 o a a
‘V]']ﬂ']iﬂﬂl,aanIﬂW%ﬁﬂﬂiﬁNaNﬂm%Nﬁia

3

& da o o @ o oW a )
Wofd iasihandwmswuuulunislaauits wer
nisiiusedneluglagiiaia ze1aluyle

uslgfimannlugldingl amdenwaUszam

o

1x1 @whlans nialdias09ta1z99NaL “wein

W
ARENANS 4-5 HN. A INwuwanlunhleiiu

13lwsinen wanhnaudndesufusinng

4 2@ o o wa o o dav o o
LNaﬂx‘i‘Via\‘i‘U{]‘Uﬁlﬂ’]i%’]?]%iU‘k‘i‘;ﬂvLﬂN’M'm'ﬁ



Us:uoaiSeon1sus:yuasanis
dnonwnamans unu.
ASLA 1 Us:910 2550

18-19 panAu 2550 ru. IsoususwIMSiau

as1on1  wadSomslrautvlasglBisadsromeiBusadsiuuuy
wiladnd | vlapassiuLUY andninasn | U w.e.
Wne \IRARIVIIgNEaU - 2540
wne aALFUNTR S Lo " 2540
1 \BRARININgNEaU + 2541
My \IRRAIYAT + 2541
1n \BARAIYAE + 2541
1 isayviule " 2541
§n3 I RN IVIIgNEaU : 2542
nszde LR IVIIgnsau : 2542
nszile iagunIYlan - 2543
§n3 \IRARIVIIgNEaU + 2543
ans iadunIylan - 2543
qn3 VAR (U7 - 2543
gn3 wadndmile : 2543
W IIRRAIYAN + 2545
ok \IRaRIVIgnsau - 2546
g \aaRInIIalaLN T " 2546
NN \BaaRIVITalaLAN e + 2546

nanewg + vuneie dgniiie uay - naneii IﬂﬁgnLﬁm

Inuaunssnuniazawaseanlinannon nas  (Uf 1) Welaizassiwinniouarazyinnisia
INWUTIAENMIIBENIINNSzANdan AR % Usinalilaeassiwinainin uaninluiiusnw

d o a vd a o a o [ o 3 cdy o 9 v
Muwnislddawinuszanm 1x1 fadians vae  Lilwgligasudude leazigaantanld fag

v ldidesluiendesgadlu nazd
stz duaaiwn 4 winiheadfiaesesn
w1 'a9nIasiendasganssmiiiognisiaiaiula
uaziUAewinerfildiasagadnng 3 Tu dnwoe

cd a & 1 ) a4 o o
ﬂaﬂL’dﬂaﬂLﬂimﬂ%NqiﬁNﬂzLﬂ%gﬂﬂiz FYLIENB AN

dmsuenliiBwaadinernoulasldiides uds
Aaianizadifisudneuni nas wasfiawinladn
w3olnainly wieldifwaasiuuuy msulddn
i lulula

21



18-19 ga1Au 2550 u. [soususwIMSIAu

22

U7 1w mennsesgasdaseananduluy (Ten) Aezldilvgadsuwiuy

2. msiasguly

ynsiiuseldanannlseadn md Tnewdulilu
windofiguingAirasseniteindidon foinns
udagalddaniaglugeldania 3-7 wa. sanan
Feliadnenawn 216G fiRafunszuananenawe

oo o & o vidy o & -
10 3% (qU7 2 n) anuwhldanlannaasluwien

"miuideslali nlunasaudiszanm 19 - 20
#lng ielwldfinisiesysonndnld n (U7 2
%) eldld nudnianvinisgeaniiaede eenly
(sUfi2 m) laflsasdulafindan “miunslasuis



Us:uoaiSeon1sus:yuasanis
dnoUWNYFNENS UNu.
ASOM 1 Us:070 2550

18-19 panAu 2550 ru. IsoususwIMSiau

sUfi 2 (n) u mensgaldlaansolafldanlsesin ai
| o a & S ° o & 19 o ) <
(2) u avldlandsanidesluiien miuidedldly nlunasaudawin 19-20 #alug
(m) u awn1spmiaAde 2asldaan

3. msdaiaaaunvuinidluly aatgaaawkuULd N1 Il urasawil wd1 amARIw

a

a

vavaniilalingaiiande son wazizas  wwslddnly anuudnudesizadsuuuulmdnly
Fuuuuilnigadineds (U0 3 n) uddfier  eddaduldund m (UM 3 2)
vnmsdagasswiuy 1 wasiildluld Tnenas

UM 3 () u maaaRwuuungngsseanidwdastiedsieiideos
(2) u men1s@mEassuwuuy (9nan) 180 lafigafiande sanuas

23



Us:uoa18eunsus:guasinis
dndNWNYANEnNS UNu.

ASHA 1 Us:91U 2550

18-19 patAy 2550 ru. [soususwIMSIAU

24

4. msidouigaadunuunuld
nasandmasswuuuidn lulnlduds s
Faefinasidenigasaunuunazldliinnusae
nszw T wiafunnsrassgadsuuuuliign
wagnieluigasaacld lnednldgasauwuiuuag
Tuunatheaiuiianlnsnsnenszy Tafane 2
A% (gﬂﬁ 4) ua2318nszu 1WA 30 V 15 psec

& 44 o va o
2 A3 LWQLﬂﬂNL?fﬁﬂﬁﬁlﬂﬂ%

6. msiagvdosoulnautiviukaoaio
sinlafidwnisnssguliudesinds ades
Twi1e1 mSoFaa + 0.1% BSA lugaufigunnd
38.5°C neliussenART 5% 0,,CO_.N_ 10w
181 2 Fu anuwriin1sAREen Mdauize: 8
wad lUiAedluinen msoFaa + 0.3% BSA lug
auflgunnfl 38.5°C meldussenniAia 5% co,

in air w14 5 T lagLAggIINAULdaa U L2

3

UM 4 4 swnsionigaanuwuy (2enax) Auldsaenszy Tnin

5. msns:quldinamsnuoao
Wogadawuuuidonfnnuliuds dunowss
TufidasvinAanisnszduldliiinnisudeia Tne
n15%0 TS Iwi a8 7% Ethanol 1w
& 5 Wit udniluiResseluine ia 10 pg/mi
cycloheximide Wae 1.25 pg/ml cytochalasin D I
gaugunnd 38.5°C neldusseniAfd 5%

e <
Co_ in air w281 5 #Falag

analatitasarniaadyesinld 1wnsanas 157
WU UuN151SYP09RI8a% laeTInuaasyiinig
\ieessanwlunaanuinduwin 7 u deazlssn
douszezuan lnd Ansondemluungn (5U
il 5) navannusernisdredindadenluds

NAgnuNlARISU



Us:uoaiSeunsus:gudsnis
dNOUWNYFANENS UNW.

ASoA 1 Us:910 2550

18-19 panAu 2550 ru. IsoususwIMSiau

UM 5 u ausdaulaszezuan 1nd wasanideslunasauis 7 3

7. msgrwadindosooaulpautvlnlindosu
MN1sARLAaNUNTARISUNHAINIANIE N
lneAmdanananzunlanfiszsuu " uingna naon
1 U D 1 o o 6'5 s 3 s
gnine 8l dnualafasu 9a1nuw “sinanisidn “m
waunlaasudn ale 7 Y J9vin1saedngd

gowlmaniiodn Unungnassusla aradinls 1- 2
fadousie 1 wilaeasu aniwiulugn 60 Tuds
§20m379n15097T0zasusla SR31N3AITDIZE
frsaulnaniiclusze: 2 Heuusnazfuszann
30-40% WAERIINIIAINBIINATUMNLARADA

fNUszano 10%

A2y “uS3luds:inAlng
91nN3zUIRNITIAawRIAina I8 RN
Sngrrn asswansnnimaiamatiluldlunng
Traude “aianegands: UAN “NSa0819ung
wate laeanizluszmalng w190 segnla
Tnandislaudr 17 &1 Tneldnszumnissneduie
anlasiuguusen weie 3o B9 1inuile 6 AwiAs
2543 vuifugnlalaantsuanzaaideatniud

& o d S a o
LaztUnmIn 6 ﬂaﬁ[aﬂ %ﬂﬂqqﬂ%ﬂﬂﬂgﬂ[ﬂwuﬁ

)
usmnuneie da dlaa 1insn nodouaziilaa
OWwHaIuLes A9.50 93A WIaNIY WAZAME B0
UfiBanegiinme mauwnean af gwiainsol
an1Anends wananiudadsiinsudngnlalaa
foiugusiununey do guea (U7 6 n.)
lagldizagsnenie wlugduwaadsuwuy lagn
TalAauioa Nz addwkuu209gNATNLARKA
f9 7 61 LAan1sznineduil 25 ganAn 2546 fis
7 HN3IAN 2547 (;sﬂ‘ﬁ 6 2.) waNNHELT gnla
WwguIRRuLanALde (anlasuiuuraIgLa
SK 180) \iAx1 5 63 uae gnlAunnuglas (g
WSidew (anlAsuuuunaneay 346) \inan 3 6
uazgnlalpanioiugaadmwnagioaianina
(anladuuuudonosdunwwi) ianudnsie
usnaeglszinalng iaiuil 21 duwiAn 2550
(g‘dﬁ 7) dalunacuzas a3.59 936 wiawe
wazAmz NAREINEIAluladfisawuazLZaaRY

inie an1inendemalulag w13

25



Us:uoa18eunsus:guasinis
AnouWnyFIans unu.

ASoA 1 Us:910 2550

18-19 patAy 2550 ru. [soususwIMSIAU

sUf 6 (n) TARuLUUBHAINARS USRI NAE
(2) gnlalaawiefitinaInizaqswiuuzasnNaIw

26



Us:uoaiSeon1sus:yuasanis
dnonwnamans unu.
ASLA 1 Us:91U 2550

18-19 panAu 2550 ru. IsoususwIMSiau

a

JUT 7 (n) TRAULUUADEEWNWWY NGB IRNAE

(7) 21709Aa gnlAlAakINILAAINITARAWLUULDIRD BB NI

Us:lggunazga3mnagovmsnilnautiv

nslaauiiofuuszlonidarsnisue “a il
819870 Tnudn1siiindIn BIRwsAn1n 977
Fwanladainidn wsadrslsinninines asds
Foednwnideiudnanifient unauazniIsnig
ioandynizaenisuiinasn1sanessninAaan
uwazndinaanzasan wilaauie defdnan_endn
"BifARNIINNEH awgUnAnaNELiE msy
Twudn1anaananieingran a5 n1slaaudioie
nin “minassialdlunime aunenisunnd
2z wsndreandiwan winldlunsmaasdls
woearildUszngnrldane wazdieannnnuls
Usuzaenanianmaaes Liosain “nilaauiod
“nififanwnzeRgnITInianin Tunianis
wnélafinsAnwiagnoannlumynyalan 1ile
sinmslaautiannldlunsudnaadiuiiiamdon
(Embryonic Stem cell) A28A1SULFARINNBTD

nyuwdnlfidwgassunuy Waldaidensses

ua1 In% uaazusnioLgas inner cell mass
\Aeafiandaaadauwiniafifiugnasimiianiy
\$1eaiaadsnenie wdnhiaaasuwiiafsand
Taluldsnwalsalunywdnsaldlunisigndng
\elBondeadear ieandynnseenisnesiu
ofeazlnal uanandidadinnameneniiozlaan
fonnudliiinnn wiodelsfininnisnszyie
nanadeladuiivansuinszdofadaninionin
9385390 uazfingnaneiariasiunislaandi
wywddedounenlal ansavildludagin 1n
Jagiuiunaassiiiuieansunazgnineuniis
winlulunenslaaudic aimsugin  “wilnd
g waznslaauisiausslemilunisinw
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DNA Fingerprint for Parentage analysis in Cattle
nag1 INvdngnssy, dyad qaisSnwx

unAQEo
wWzmadianzaslagne slnalaa lavidwaw 57 shed sly Aafbwe uwazfiauiam
paewmaiaRdens laeldlnsiwasdsmwan 11 9 Ae TGLA227, BM2113, TGLA53, ETH10, SPS115,
TGLA126, TGLA122, INRAO23, ETH3, ETH225 uwaz BM1824 “wmsunsinaefinisidwezialulas
wavnalarisiwan 11 funse (Loci) ansia auansduwa-un-gn wuidwiula 36 61 fanw
w19z1U% (CEP =0.9998.) luWa-un-gn 12 AsaUATI INs1zlanInzasfLdnana 8ARIN KL

STAININE-UAN-gn N9 11 furwe wazdl 7 Asaundd Nlailnasaumiaieani
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unu

1ul A 1953 18" § 90 % uazWs?
p3n Auwulaianazaiiduwe Nilass $10Usznau
saeinanalslu nawe e uaziu 4 9iia Ao os
At (A-Adenine) Infw (T-Thymine) lalndu
(C-Cytosine) wazA1%n (G-Guanine) ALAWLORAB

15wgnssufiogluiianie a0aniaad idu
e inLAenY17 LaaRIMI Uaiesinaw ee

wsadienaall 'fugnnaiw vwindiaauas
NM9YeIneaednente uazdnuwuzsudng vinld=od
AIUANZAUIENAITNLANGAIIN% TI%INFLD LD
vignaauw “wlastuland unifudun (coding DNA)
\ies 5% 2a9fBwananan uazd uwilaldin
(non-coding DNA) ®1AEl9 95%

Tul m.F.1985 A1 A319138 A5, BLEN LaWNSE
wuiriiBwalu uilailddn fdnvuzilnane
Rundonuislan Seninarefansbme vie
DNA fingerprint ©58 DNA profile HAITHLANAY
ARYAINAAIENIN (Polymorphism) aw Twsald
FWRAANHLANAN LALANIZAT NIBLIR_arkAIa
Owno-un-gnla wszhiduwense 199ugnIsw
aasgnlazuanwendaniie Lazannuansemie Lia
WAL nLa0INa -wN-gn N LUSBULAEUAY
izl i ldlddun Suannanesunss (Loci)
ITADINUAMNLAROUALIDI AI8RNNALIWLaZDIgN
AuatefindiiBuorasna-us Tunnaiunsed
Waguineunn

Tsung "t Ll n30 Non-coding gene (%
uiilu Seedagn 9w Senduu g1 edanelu
5lun (Genome) niomMmBwarionan § mfiin
W FUseanae 30% 2893lun drduiy drians
LA WNIAWIA uazswandn Inednwaznis
Beashdniuilag 2 ndulnag Ae 1w drdaiiios
(tandem repeats) Ran1si3eefgsoiiiondn

4199817 nszaneagnialug wiBwe LAzl 2

n92318 (interspered repeats) L?Juﬂejmaaw ’gﬁ
ffianwuzladafioiuaznunszaneaguiiomengg
Tudlun wdsleiln 2 ngudasmiamne1tzey
w 1 laud #iaf1 w dinszaneuuu w (short
interspersed elements %38 SINES) {a11m 130-
30010 wuludlualudnuszifer naneiuge uas
AHAT2 U F1AnszanenuUe (long interspersed
elements #58 LINES) fauasiaus 500 1 2uly

N1915896a280lU duuneitas (Tandem
repeats) (Huda9811 wuagnatauranalunelus
Buwananan Segnianldlunianan auas
upnALENIZAY uazldm_arwa-un-gn lnenis
Wisuiisuamnionzessiningizany lu
fregn9zasRBuiezas RT3 AfiRoIN1IAII0 Bu
Aushadnafidwazas s i 8infinaudoyafiuiam

%&’ﬁmwﬂ%maam LUU Tandem repeats wuv
panlaidu 3 7ila AmaswIRTIUAZAHE1ITEY
viaedn Ffiaf1 Aouzninalay (Sateliite) \Ju
ugasiiSwanifinisSesiizeny ewin 1-6
W Seseisatasionatedosy  taefidiuan
g1 10°-107 ASS wAFN1sEYRnTRes 1 3o 2
srundesalaslalan  wazdnwufiusonaulng
fies gfiafie Aeffiugninalayt (Minisatellite) 1T
m20eMEwenTU 12w1e 9-100 w18
gasaiitas wulsuszana 10-1,000 ASE N3
e RaiaswInean  uwazfinnanain
vane_o Sefidniadn TBufians (VNTR-Variable
number of tandem repeats) ?Iﬁm“?iS Aa lulas
uwaninalari (Microsatellite) 18w "wzasiiwad
flu dhawim 1-610 15eee17lailfin 100 AS0 g
flu ¢ 91 10 asfidnwmznisdide cceeceecee
dufuaiiony 90 19w (CA)8 azfidnwmznisdnae
CA CA CA CA CA CA CA CA LU afaitiidu
FInNINnszaneagnilua Ussana 10%-10°

AILAUY LazHAMNARAINNAE U NINRI b
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Dwasaefionsraaefiniiiwe 1Sonin Talas
uzninalayi an3ANas (Microsatellite marker-MM)
(378 LazAMEZ2547)

lun1smnuningussih (Pedigree) 1 uaz
n19W_avine-us-gn Hewld MM (Visscher et al.,
2002, Ibeagha-Awemu and Erhard, 2005) W31
Taut and Renz (1984) WU MM HRIINAAIN
vane 9 (Large polymorphism information) Wae
wulunanesunienszatemiluniibue manz «
fiazs g dulunsmsrmaneiaisiBuwe

Tudszindlneuszannslany wnmdn
anu sszvinslaitofuiiios Aulanningud
laa lawenUszine wigawwini lae Mein
walulag@inmnisudnue mi nielinAanas
u suen Taimwdwdwiuglanninelaalod Tn
FTAINNITNMWINUG ATARALUIUNINATTH &

v o 1

UGITrINNaNUGIARKHIBNTABLE NN LAY

3

adg ca 1 _ad d Y @ Y
3819 65 MdunauananvmznIsTRIWE
wasidunAIun '

@

NIAHUI19gN609 3R I
ne o

lawy nuwalaany uiwidas-laa lasizae

EY

1 =1

inwasng el sudwmanildolanagugn
Ma

anlAUNTLARIINNNTINNERE NRGDEN08
nsonaneiioUsueiugnasnliifeln msu
inaAsaieAmAentfiuneing Bunzidenly
nEmvnde iasangnlafaluinSaineeang ung
Asen1ssunnligndauswawindugniiiinain
widanaiuslawszos wininalulad Fan1mnns
udaUe 57 Tnesn waindoyanuguss B
Taifigana wian1ansna oudnindedideaeiuin
\Duwindoraswenuglafiddel"se wazis1aiung
wiwaw  uinluAndudavindosaaangn Tald
Uaanutas Insteindavialasaduananauns 19
2 nagl dudusasi ek uazan wilgnisienis

d =] =) ocd ©
WSBULNEUASNNNALD LD

n15A59aR _anareRadaewe lagld MM
I g -
Wuwnrsesiaw dwvulalasuaninalan waz
[J [ U [ [ [J 1 .
Fudunansnsindndrvinnanasdiunss (Loci)
Watinaaw1as dululaléunndw (exclusion
probability-E.P.) Twn13@nwnaas Cervini et al.
(2006) wuelalnsiaes S1wIwnInGe 10 g vive
ASAUARINRIU e Talasuannalasile
lagne ausIFaldemunaians $1%m 10 Funa

fimnaunazidn (EP.) 16 _efls 0.9989

5SANUUVIUDY

Aunawnis Anslufinfiiue 9nfedig
Hanlanwngnu slnalaa las @ o “adndw
Wo-UH-gn 91uIn 12

psauAsa (walm 12 Aedeuila 12 Aaaene
LLazgﬂIﬂ 12 ﬁ’;aﬁhx‘i) ﬁ’;ﬁl‘qm AxyPrep Blood
Genomic

DNA Miniprep Kit

1. dunawn1svhldigadunn Tneifin AP1
dninas (cell lysis buffer) USaoe 500 ul adle
waon (NIASLEBAT “2u1R 1.5 ml.

2. \insagraden i 1s¥oeriunisude
pgedldan (EDTA) USnnm 200-250 pl Uaeln
nagadainasn vludusae vortex Tnald
AN 8 Adwiaan 10 Fudi

3. dupawn1suen wlsznavradadiidn
lUsfin panannAdwie lnetin AP2 UWines
(Protein -depleting buffer) U3anad 100 pl Tusae
vortex lagldAnansa o mduwiaan 10 Fuifl ¥
Tl TwrSaaawiin “Uwnieeennssi 12,000
sau/wfl gungfRund  "sazansusnidn 2
Aomznawn viaaidn wusznavsialsfiv
200ad uazaunall  AefiiuiiSweond

4. vdoantuwgarannaafilaainnistn 1’

sdlunaanfitinunadnst 1 meglunaanlalas
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26IN1S

ISUSWINSIAU

Euida “aw1e 2 ml. i lul TuaSesiEuiio
Jwnloesaganisa 6,000 soU/w7 (Huwaan
1 wift fezaswaifinsaslenasannnisiu azld
nznowhldwaImioaguniainasaairasafiwy

5. 3gzaeAewalagnIsEN W1A Trines

a @

(wash buffer) USn1eu 700 pl adlwAzNaHLE

LOBUWLHUWTIADTIDINADARALNUADANY 71 I
adluvaanlulAsawiiia awin 2 mi. Aefialid
grunnfivas 1w 2 wifl nasanswinll’
Tuipsaaaniiy ~ Jwrdessiemnasa 6,000
sau/wifl L wian 1 wif

6. N159sa9ASIN 1 TaeLfin w2 dwines
(Desalting buffer) USntu 800 pl adluubnnsa
ananaanfitinuaadnt 9 anaglunaanlulas
nERa 2um 2 ml iUl TwaSeseuida ~ T
WABIEI8ATHI5T 12,000 saU/wT 1 Jwaan
1 Wit Hozaanarly

7. nMsgzdronsen2 laeifin we dwies
(Desalting buffer) UTN14 500 pl 89UBLKBATD
Tunaanfifinunadn 7 weglunaanlulasian
B “aum 2 ml Ul TwaSeauiie 7 du
WMABIFI8ATHI5T 12,000 saU/wT 1 Jwaan
1 Wit fezaanadll (nMsarafiuiiBme 2 A3
ialwudledninge nie 196199 flenafiufasen
2091811280519 aanlUAU2INAIAUANR)

8. TwRawNISLAUALE W INLERNTae Tae
AN TE UWiWes (TE buffer) USniad 80-200

aeluudnnsosfifnznawiiiwazoimaanffiny
padut 7 waglunaanlalasiauifia awa
1.5 ml. Wialsl 19azaneTE Uwinasazanenznan
Awafifinagfiuinwnias 1sazanetninaioz
azaemwoaInLdnnsasasNadluiaanlalas
Lawifn * uazaefiolifgumnfines 1 wadi sian
Jwniesiiaamds 12,000 sau/mdt azlafin

onazatgagluinines

FumaunsIRNUSIaAL U a8 NEanS
(Polymerase chain reaction —~PCR protocol)

VANALDWE USHnod 20 ng /ul adlw 1582818
PCR-reaction USxe 14 21 #9Usznausie 5.5 ul
209 ga15Insinasing (Stockmarks for cattle
Bovine genotyping Kits) WazdNTP &ind UTnm
4.0 ul VAN PCR buffer 3.0 ul waz 1 ' Tagq
polymerase USa18d 0.5 ul (Ampli Tagq Gold™,PE
Applied) Wisvinauziiailossnludusaa 1.0 .
WnUSanuiSwanie 1Agaefidens saenisisa
wen 18f8wie (Denaturation) figunnd 95°C
WK 15 wf ¥fdens 31 seulaeiSuawusn
vnnsuenfidwiofignnni 95°C Wik 35 i
#wA 89 annealing 71 61°C W% 45 37 9uh 3
extension ﬁ7200 W% 60 W7 M99 BURDATIN
NAHARNTD15M8 2% ethidium bromide stained

agarose gels.



A15719911 foyalwsinaiidans (StockMarks for Cattle’)
1{lu Bovine genotyping kit 989U38N ABI

Us:uoaiSeon1sus:yuasanis
dnonwnamans unu.
ASLA 1 Us:91U 2550

18-19 panAu 2550 ru. IsoususwIMSiau

Locus Size range (bp) Primer sequence Reference
TGLA227 64-115 F:5'-CGAATTCCAAATCTGTTAATTTGCT-3' Barendse et al., 1992
(D18S1) R:5'-ACAGACAGAAACTCAATGAAAGCA-3'

BM2113 116-146 F:5'-GCTGCCTTCTACCAAATACCC-3' Bishop et al., 1994
(D2S26) CTTCCTGAGAGAAGCAACACC-3'

TGLA53 147-197 F:5'-GCTTTCAGAAATAGTTTGCATTCA-3' Barendse et al., 1992
(D16S3) R:5'-ATCTTCACATGATATTACAGCAGA-3'

ETH10 198-234 F:5'-GTTCAGGACTGGCCCTGCTAACA -3' Toldo et al., 1993
(D583) R:5'-CCTCCAGCCCACTTTCTCTTCTC -3'

TGLA126 104-133 F:5'-CTAATTTAGAATGAGAGAGGCTTCT-3' Barendse et al., 1992
(D20S1) R:5'- TTGGTCTCTATTCTCTGAATATTCC-3'

TGLA122 130-193 F:5'-CCCTCCTCCAGGTAAATCAGC-3' Barendse et al., 1992
(D21S6) R:5'-AATCACATGGCAAATAAGTACATAC-3'

INRAO23 193-235 F:5'-GAGTAGAGCTACAAGATAAACTTC-3' Vaiman, et al., 1992
(D3S10) R:5'-TAACTACAGGGTGTTAGATGAACTC-3'

ETH3 90-135 F:5'-GAACCTGCCTCTCCTGCATTGG-3' Toldo et al., 1993
(D19S2) R:5'-ACTCTGCCTGTGGCCAAGTAGG-3'

ETH225 135-165 F:5'-GATCACCTTGCCACTATTTCCT-3' Steffen et al., 1993
(D9S1) R:5'-ACATGACAGCCAGCTGCTACT-3'

BM1824 170-218 F:5'-GAGCAAGGTGTTTTTCCAATC-3' Bishop et al., 1994
(D1S34) R:5'-CATTCTCCAACTGCTTCCTTG-3'

SPS115 F:5'-AAAGTGACACAACAGCTTCTCCAG-3' Moore,S.S. and Byrne,
(D15) R:5'-AACGAGTGTCCTAGTTTGGCTGTG-3' K.. (1993).

WRATAUINIMRANEANTD15AI8LATEY Automated genetic analyzer 31 ABI 3130 WazilATIzvilUSauLigy
‘W'?J—LLN'—QH ﬁ?ﬁlt‘dmﬂiu Gene Map per version 3.7
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@wana:ansmni

AINHNIAIZIWADY International Society of
Animal Genetics. (ISAG) n1stdlulAsuaninalast
N13ALNDS SN0 A 1w1saldlunisiiaszi
ANLANAT95zWINeALA wazily n1sldmnsaa
W _9uWe-un-gn 91nn19m399 auladiuan 19

o

AsaUASY LiBANLLRERIWINSARLEDNWE WS
Wofl_9uAna 1nnsalunisdnenanduiiniuns
ANWMNE ANIATEIAY TUURWAIITREUINGRG
T n3alaite drdoyaiuguseTalauinen n1s
dadaniinaanianainle vnlilswalafils
ek Nﬁ]ﬂﬁﬁl%ﬁaﬁuﬁz Geldermann et al.,
(1986) UszifinAuianaiafiinainnisi L%
WuwgUsziRmenisnsaniuiden ofle 13% lu
anuzdl Rosa et al (1996) WURINHANATALNES
5% a1nn1sidateRanawedhalulasuanin
alav lugslaa098 57188 WA Ron et al.,, (1996)
wuATHAANA1R _ofie 150% iialdn1sasianuy ans
onuaan (RFLP . Restriction fragment length
polymorphism) galAusi@a sasinwlnlAsuaain
alavidaduifiealdlunish_avivseina-usi-gn

nmswiz Huseazbenzasnisiieu
Wisuzadaadagn (g C) nudadazasne (saee

S) uazual (FeaD) Tuusazsunus (Loci) lae

dafazasgnazdacd ufindansaca uazusl Mo
299888 WAO1gNHNEITaaALRLY HHIEAIININ
dadaunindadaiinfionninanazual 1 Juld
AINNGRNG 11 funis wazm1anef 3 1uane
azifenzasnisiuieuifisudadazasgnlafidnzas
Thdayaindugnaasnalana au 1 0usag
A _alWuudalulsedd dewhniafudayaiiu
Wanm auwanug (Progeny Test) 17 As8UAT:
wuingnlafaadamilanuila waldvlounala

lA wnsasn  wlalaldgnlaluuawn1swmm

o '
o [ ° =2

Wng Wunisanaldanglunisidgdogaiiue g
ALIR181IWINEN 10 LHB
WaNAINRN1IAINTARANT 11 Funbasae
Talasugamalast 8153 11 g 89 wnsald
Uszlaad Twnisasravindanewuiuaondu
16 TnewSeufieusadasasindenumodioden

% |

W30LIARIININ FBINBNWGFIN T2y INTmd284

3

v &
wiLAa

nadnssuds:mA
2020UANWININGIAT AT 2 W AD AMLAK
391 Ra15Nw waTAMYWIT IWA1RYNA N1A
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DNA Fingerprint for Parentage analysis in Cattle

Kalaya Kengvikkum, Wiboon Tularaksa

Abstract
Blood samples of 57 Thai Holstein dairy crossbred cattle were extracted for genomic DNA by using
AxyPrep Blood Genomic DNA Miniprep Kit. Then the eleven PCR primers; TGLA227, BM2113, TGLAS53,
ETH10, SPS115, TGLA126, TGLA122, INRAO23, ETH3, ETH225 and BM1824 were used for examine
11 microsatellite loci. Each locus was compared between the suspect sire-dam-calf for parentage
analysis. If they were similar for all 11 loci, there will probability be family. (The combined exclusion

probability was 0.9998) Thirty six samples were the true families but fifteen samples were not.

Keywords . DNA fingerprint, parentage analysis, cattle.
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1998 pH 8N 9 Iwld (Alkalosis) @z
fuoalanfied szifinannin FeRwoasuonluie
uniinaseszuulse manslan uazdeenavile
WAdeNLAR hyperplasia 8naae

ARBsUd ST

AfaTwTn 15NwnaliiinAITNTZANELADY
Fswasesarten wWadefildlunsniels waz
27872619 J209519N18 ANITNIWAREIHAWIA 0.2
~0.4 . / AR5 [Rgewaiazinsuase wazvinld
Uarmneladiudliuwiug  idfinaaduninld
Tanenlnlodammduaivinld sifiu

Tane

15Usznavzasnanluiiif aawaaw
Wwnsm ian1ssanaIiw wazanaznawmdmnasn
lansanlod deaz ¢ weganuSinaunianame
Uamela luvinaneaienziiiaferasszuurmels

Nuaa

Wu 1sfiwiinasiassuulss Mag1aguise
L2 t.‘i'mﬁu, gas, coke, tar, cresol, phenic acid
Auwoaazateluwladin donuds ¢ nagluladuzas
Ua1 N19gaTna0eiuwaasIasInIn wan15aueIe
pandnenadasldanuseann 7 uasduaienam

f.6.4. (D.D.T.)

[~ [=) add v 1

W 1siwndnasnaszuulse m ERInaIn
WNAIEN9 ) B.5.7. 90 LT w1/ ILNAI LN ITNERT
waztled 2annluwainiAnsanines “niNad1LRY

o
vddd 1 U =]

w1 walm denasldfanegnaniienaeil Seana
azangUnluwinlsd soinswasiedioaiaudlan
Thduiwflalfisuunadeinfidiffasansuuagana
Wnduaned.a.q. luifesrduasesoUaifiane
0.005 mg/l #99 A.A.7A. US N5 WAAANUNIH
209U LA azg A LA RlwUauN9sHinenann
1a59 0.2 mg/i

4. Nutritional and metabolic disturbance

uittdlad12uawn1s metabolism Ha4
Usznaumenisgadnzasainisifmiinluuaz
p1MIhuiLARNSEaguANGILaz AT S99
Trnntelustenie Feludarezasnisidewuias
28991%150118 1131918 ANAINHIBNHT NHI1W
méﬂ‘i’:ﬂzmﬁﬂugﬂvlﬂtﬂumim?iauv[,maaaéwmﬂ
nn ' fAndnnised 3 Usznisfiaziansmnd
matebolism 289319N18A8

1. Energy metabolism

FUIMNITIAEITaRUS IS TiRwEn U
LaEnAvIIwAgnUdasaanan ﬂﬂﬂ%ﬁﬂaﬁﬁﬂiﬁgﬂ
doauasgnaada 1somansudwinleud Tusin
aslulawase T Tudnsn winans o e
A58 ATWWRIIIWABISI9NE

2. Anabolism

\igadasiuanmsfiazsinly Seuasdonuzs
i nnsazasirenie WU $eEassng g 1
daef Ay gosluw uaziiden Y8y a1nasf
snfunawiionaliiin Anabolism Usznausae
lusiiw mslulamsm wazladwdn wlng uad
U9a819N L AEI309AE Ao IA1Rn LnBausANg T
\iosanUann “midendu gungizasiienie
Fuiu nmsinsau Lﬁaqmﬁgﬁﬂmﬁﬂmwan

s19n1eagle AWMz wAudatdfianug



Us:uoaiSeon1sus:yuasanis
dnonwnamans unu.
ASLA 1 Us:91U 2550

18-19 panAu 2550 ru. IsoususwIMSiau

FUINNITNIGLANTINGG Anabolism ILfindw 5
undaazdl A0 wysailagl AeeannIeens
nsRulALazAI NLIILSY §IAITSNYISEAU
gungfluinnulinseg. se

3. Intermediate metabolism

3.1 Intermediate metabolism of carbohydrate

wsrzadlulaimsadiadn maduenisas
Winnisgaeunnaaanls 1581WasiiSendn
monosaccharide gnaAZaNKIwHsIan] Tuna
nseu Tafialudosuly ¢ sfsuluguzasinalaam
Fodwunras M599200na0% AU w1sataen
Tnalaawsnduwdians  wsulundaitens
Tnalman ¢ wogiduin landiaiiarinen
Tnalaauazgnivden awdwiianangla 1w
7 qngm‘dﬁlﬁl%v[ﬂl,ﬂ% lactic acid ¥i38 pyruvic acid
HINTTUINITA 7 ﬁﬁﬁﬂﬂN%ﬁﬂ’]ﬂﬁﬁﬂN’]ﬂ’m@N

1w ﬂ']WﬁLﬁﬂ fatty degeneration nIoLAm
Wed ﬂ']WL‘ﬁmm nlsA Hemorrhagic septicemia WU
Jlaifinns ¢ alnalaaniiduiae

3.2 Intermediat fat metabolism

laswusenaumiensnladnuas trivalent
alcohol glycerine #onsalasiworaduainduca
v3olaidus lulan wlngasfuiialaidus e
3NMEABIN1IINANW Tasiuazgn $10tTln Hepatic
glycogen ﬂm:ﬁn'sm"[mﬁugna'aal,l,mnrﬁl’usiavl.ﬂ

3.3 Intermediate protein metabolism

Amino acid ALiRa1NA15 Proteolysis gn
ludisuuaziin metabolism saluluizas
szdefiauInnis avresazalusiuiidosdin
og 9zf 19finAeaNnITUANEILAAY 1d% urea
nsnlas wazanslulaimsnatagn o8 iasann
NNSUANGIZBINTABEHLH

Metabolism disturbance fiLfinfululatana
\isLfiasann

1. 9797 W29 19T INLANIE N

2. N1321AINTHY
3. szuushdesinUng
4. o381z nSanaNA19T  TAgIdeenuy
metabolism H2w1aUNR

5. NIINABG

6. Wens nnzaelsa

soniulunisiarsmuiledgwianuiauns
2849 metabolism ABIATIHITY ATWNEIEINEN
35981 693NT1R uazdnzaslan

TunnsiaeeUaiie fouddiezsn AwAIw
Tuag “owandorlwin audafiaa Adawuinfa
AnwninUndLAnfuUaIagL No Anunnd ade
fatty infiltration 2898787zn781n lagianis 1w
a9l “HU waziitoidaszndiesu Tuduanaiina
degeneration of cell tiaganiilagusnn lagud
wingwazlurildimagavuuniunaz,® g
T Twnrslwernisifiladn_afiuly usdainis
TUsiiusin fins ¢ wesensalasulaibugafiannn
iw anararliduRusesurldiinsuudonas
Tadnt U AURLAe degerneration 98" 1ARBIRTD "
wmalwndes wazanafiusaiduiioniesa
pag Uanasl AIaINIS0awbINGe saulalashn
Holsalgdne nisldennisuivandedoerifieds
AW NRA289 1501915LReiBaR % metabolic
disturbance Wa2 nutrition deficiency

4. Amino acid and vitamin requirement

Amino acid 1Juarmsfisnduuas Agnn
1msun1sasedn wieniswsaifvlnzasUan
nsmesfiluitfiogunanenatesdia S1ones1du
foolasunsmosRlufifiasne wazluwdnsn wd
waz & vnfinsaeziludwmiesalazinuaan
g1avldiiin AwAwiaUnfaIN ATNEeenIs
aransaoziluin  lunisnaassnuiiiie
tryptophan @9ifunsmozfilwsudwannunan oz

ViR AIWNL38N797 Scoliosis WAZ Lordosis NSABE
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flufsufuadnedielulansl 10 #6ia Ao Arginine,
Histidine, Isoleucine, Leusine, Lysine, Methionine,
Phenylalanine, Threonine, Tryptophan Lag Valine
8m31 "madnsnaziludnIuunazadneluainis
Tusfiuazdasadln a1 aysaiifiafisranieasziin
TUldUseTasifad

USn1mumanaasni1szansnaslufisnn
Tuorrnslusiunnsns winane aisost

Arginine 2.5%, Histidine 0.7%, Isoleucine
1.0%, Leusine 1.5%, Lysine 2.1%, Methionine
0.5%, Phenylalanine 2.0%, Threonine 0.8%,
Tryptophan 0.2% &g Valine 1.5%

vitaminidw 1573100182708 ld s sz
a1mazLine1n132alsAR21AIARuA NN WL
RNILADIIANABLAAZAHA AINNITNAABILHA
Uszinalaelduan Chonook salmon & gUna
AMNADINTIANfusg 1 gasanliaod

Vitamin C 2-3 mg/kg/1%

Thiamine 0.13-0.2 mg/kg/ %

Rhiboflavin 0.75-1.0 mg/kg/ 3%

Pyridoxine 0.38-0.43 mg/kg/I%

Choline 50-60 mg/kg/%

Nicotinic acid 5-7 mg/kg/%

Pantothenic acid 1.3-2 mg/kg/"ﬁ/b

Inositol 18-20 mg/kg/1%

Biotin 0.03-0.04 mg/kg/I%

Folic acid 0.1-0.15 mg/kg/1%

B12 0.0002-0.0003 mg/kg/ %

wilwueAsanuinUatdaenisinfin_andn
szaudi qU13 Moftfifiasan nrwwandon Gud
agaide n1stasyiiulazeslainin A9z

a

§5INYIRNUANFATIN

Isndiaido

Tsafitinanwendaieuan

1. Ichthyophthiriasis

Hulsafinulansluuaudssnafismung
waztiiaedan tinduvanininldnaieadia adn
SENNY 5%’]'51 Ich 158 White spot disease Iiﬂf:
weneaudidemifminasriluaimeldidn
FIWIBNIN JUINANARILEA  HLTEINITUHIY
soumd Iwszaziuanipazdidonie Unguifians
wuHafagmanATan LAsTWAINTY UazIzEzHI
danazineagluiuaziielufidian lulssing
Tnenulsvagludngrun gungizasini_sni
30 asraaide  azwulsaiildies Snwnllae
nslanasanAwann 30 ppm. uduanli 24 Flng
wonaninisiAeudreimniunianisdreUan
Tagilnsazylmdaunensluinmedsmualals
AadanazaIeneln 2 Jud1laifival

\Hafdu wuavaslsa

Lﬁmmmz&iya Ichthyophthirius muiltifillis ‘31]‘3"10
aadaduagiuszaziingrany a1afisusnenan
NI0AFIBRNWNT Hau1A 0.2-1 NN, WsIzdNIS
Wasuguadaidegnanad indanuazianis
Tngazifin ulalawaras duaanlunionis
\PRBUT098% 92 AULNTYA METU UAT vacuoles
L@N IN1NN18 Macronucleus 2w1atratwgu
\iana1 3% Micronucleus auwaLanuLazannT llny
Tnaidaazindaunlninaanaalnelddife
Ichthyophthirius multifilis

2IM19N19ARTIRA

Uanfitaeazfiga“anaunpaneg ialsa
THUTIAUYAANT TNAIRazuNSzaN e A wNaTe
Wnusiaunieeanly uazdannazdl Iugasiions
sennge ATuLLUAAF1E? Uatazdneindnung
wdgiug  Tsafiinanideninifindwiiafes

Ua10g1anwILunlazlgun) H289w16n AaaRIw
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nslalannanwdalnalinawvinluuniudainn

n1534aae

TAen15¥i1 wet smear 3NwSaNvSaRMIIH
nUafidufidinegniaumfiiienelna g

ANWUENIINYIEINEN

wensisawdluaglubayfii wazeziin
epithelization #91ilam319628NdB99aNITAEL
“naABnaan 6 TnlUua? wazas TunaLRn
frenangsann 10-14 Tulduds Waezinly
50?“?% basal membrane Lﬁﬂﬁy’%vlsﬂﬂﬁﬂf?% dermis 1%
US1auf§l epithelization 9zwUI1HhILARe 2091788
aziSeenwlaiilnszideu

N13SNYILALNISATUAN

WHafudazrsuasiesalailaioendifg
gangaado uaslafiend nansazimendiunlale
TagaevinaneUal nanzidaaglsimw epidermis 9
wwmstlasiumuruesosinluiidasdon dadu
free swimming infective bodies Tuﬂmgﬂﬁ’mmﬁ
58 Trypaflavine ﬂm:LﬁaaﬁuLﬁuqmmmﬁ’ﬁa 30
ssrngalde  itesnnissadulnzeandadld
Laf 3 “Und Aekniomasudaaeeniinaen

Tularmsuiitae fn1snaassld Malachite
Green 1 n3wsiawn 10 gnuiAfizwiwes Using
Ilauaslnoudly 10 u wonanitnistasiudils
nafAanisueniieslarfildunlna 19ga1n1s
4 “Up1Rinon LazAIIIAIE zo1ALASeese
w3oald Tnenisuddesinanenufisdngn

2. Chilodonelliasis

dulsafindeuazivianlulainiswan
Usz ullgnuluwdszdmndluggnun

ey nwnailsa

\ARINNTSAALES Chilodonella cyprini #

s

nwaziluglld wazursasenuilnguraleawia

[

n119 45 luAsank 817 60 LNASEW Macronucleus

ada = =] 1 .
sUsRammlngfonttsln 1ng00E88 9% Micro-

nucleus Hanwaznan “unuguuuliandawe lae
WUIAIRTNAIINETIN B VA EDINITI LA AR IR
wazifayfinaavianiignyinats nnsideiinlae
Anannuattaelaense
21N15N19ARIRA
HanmataUagazd " #1217 (bluish-white

a & & =<
opaqueness) uStaanitanadnluaniogiuaes

]
=]

AsUnAIRanwusywAa el Tws1aidnguuss

bl

% s a

Ransanangaaanduweiulatazldamgnuaios

EY
]

I~ =] =}

Jevinagnens: “unsy e lusrefidudmien
lAvamielasiunnuazatamiels iesann
Wi mSusaniUieniiganas

n1534aae

Tnanistedosniamriouaznsangatan
the THhawsUumidofidinedvinng asenide
¥hnfiazaonainUanfinneuds fosidase India ink
Wa7 BIRFIENADIFANTIAR

ANYUSNIINGI5ING

Wavinlvdw epidermis L 8n1e Lazvinane

'
=] a

\doyfuvienawndoudlasenszgnaandinian

nssnunazlasny

snwnlelag Trypaflavine mIUANAUATIAN
gunnAld_siuile 28 avAiaade  deazens
el 10 #lne nioudln Aquarol ud 3 ASe¥ing
w3 5w doldnan msunistasiulsan w3y
Usgumazfinannmsufialaemldda

1. Talmrsdgeuavwuiwinly aaslehin 5
ams savan 1 /7

2. ANLANNIRBIANIE N LA USHw
sanian AN TWNIAR1 gurgd 81113

Uanfidndrandesing sasuendesiimag
WINNOH

3. Monogenea #3aUaql

wuldlwian 2891uynafin Monogenea 7

AsanURvia1esia Ldlafieows Dactylogyrus sp.
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WAz Gyrodactylus sp. B9RNABIBAWINTA NS
anwnesoduifies 2 na ludwiunates nad
5Ny wiluiidzel¥ianiuluwinngs Mono-
genea vaUssl finaw Monogenea 13130

AantalaeldnasuIawaNd 30 ppm. ka2 Tu
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3UL 619 Monogenea n3aUadl

4. Digenea w38 WanSlulsl (Flukes)

31nN15M52311Us " Anneuanlulal 189
988NNV Digenea 1528 AN8a1IE8e Metacercaria
vt Teazidn cyst ﬂqﬁuagiﬁmﬁaﬂ LAZAAIN
diofinsn wuldluanfeunnafausnusinlu
Uamelng Ua13u Yamsaasas Uainiumg
\ia997n Digenea azilodangladwianiiodls
1150vA155 e e

5. Lernaea sp. 59 BUAU D

dznulawzwALR eIl TR wazez
wulstanizluwlasiingn Tnevuwen weazld
iRdnwmzade saludnluanlawadu gen
e wulaludandindafiaunnadia

6. Argulus sp. ¥3aLiRuUan

dd

FUSUUBNANATBARILAINY § 1 F8IUN
WABIVTOUIAIE WULNIZBLRAINRIAT 1N1TANDY
winlamenndamulalularfindafaunnadia

"15UUsmlwNgn Copepod WAz NG Branchiura

# 1wnsnsnwnlalaenisud fwnesisng 0.25 ppm.
“Upfiazass 4 “Ua¥ Barain wonaninis
p519nuUs AlwnguEne I na1INLED §9mT2a
wulsafitinanidalss Snemedo TsA Lymphocystis
wia lsmiau wis e1nnslsmitAe figa~a1audn
Fndunszgn aganATUNEs AFUNIG uazdE)
asranululainsniu wazdan “awwin delsail

2 g ] s v [ 1
vHaldwaInwaIn WNW‘JU‘SﬂH"Iiﬁ'ﬂ'IEIVLﬂ AN

Taidulainnniin

=1 (=3
sUu m9 Argulus sp. BIaLRUUAN

[saninaNidonuAiiise
° Tiﬂ Motile Aeromonas Disease
nnnzadlsa (Etiological agent)
\AR91MLde Aeromonas hydrophila L3811
Motile aeromonas disease ﬁmﬂ%ﬁaau%’uﬁuﬁl‘ﬂﬂ
Bous A.A.1074 thosarnidauunfiiegiiai
waowilalaels Polar flagella anwaizaaslsmiiie
o lulunszu 1Beauasudn 157w (Toxins)

& Y o aa &
lsaiinulaadrondreaanslugnussimanisinisifes
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'
d o

Uadn wasdu wne Agivildiialeassuin

a

Tutansiunslu “nidamiudnsg natadin A

I @ ad

swissrnadoaziaiwasundefiog Tefdawas
Snvaneda wsulsafiinanuuafiGesfindilag
Fenanainszeslaivse “mithe Taun

1. hemorrhagic septicemia ﬁ'ﬂﬁﬂﬂ’lﬂwﬁ
gnsaniden WBatuUatensouna U ww Uan
T (Cyprinus carpio)

2. red sore disease TUan Pike (Esox lucius)

3. bacteria septicemia Lﬂ%ﬁﬂumzaﬂﬂﬁiﬁﬁ
ouuafiZeunsludiatens usne annszy
\ap

4. red pest USLIUAIWBI209UAINNH " WA
LasiianAg (dermal hyperemia)

5. rubella UarA1swluglsunsiuan a1nns
oen (ascites) uazidounslusmanszu Lien

6. freshwater eel disease wulutailna an
\domdugaLan< (petechial hemorrhage) USLI0M
M99

7. red-leg disease Twnu

3U318 (morphology)

I a d 1 [~ 1 &

WBLUANLIBWATHAY SUI10LUBUNG WA S
aw1aRNeEalaenlUUSENIM 1.0-1.5 TNATW
%38 2-4.5 N1289A1NNTN U (Flagellum) &
ANeg 1 L wAUaneLdadas 1N1S0LAFawNLe L3
519 Uad Tal 519 157 (pigment) ldfiundga
anwazlaladuans1anwiiteuwainis TSA Lag
mlufianwmznan Buseu nssnatalAoyn “217

) | @ o o o @ | & =
win Nnagilniganinginsalung U19ATINULUK
18 W% )

A NUGRN1999uAd (biochemical properties)

Ao NUAN19dAfiAaedvLuAiisely
AS8UASI Enterobacteraceae 1530y lAA 14811115

dy dy ﬂll k4 a d o @ 1
LAYILTBNI ) v[,‘U ']N']iﬂs[,‘ﬂ 150 UNIELUBLAAY

amsuazlingosnw winlanele amifiuas
Taifioandian wWasnlwasnlddwlulasils
wiglalugungAdionite s A 0-5 9N
walle 9 A 38-45 seAngalls  gungai
winie wfan1siesiulaUseann 25-30 a9AN
walde  daemaniluwnsaaig (pH) 5.5-9.0
uanmnf:é’fﬁ INIIONER extracellular enzymes ’?%\‘1
\DuiadeiviliuuafiSeafiaiinnaguusouas
WWIIONE BUAIINTWUIILE LAl

Hemolysins ¥NlALAALRDALAILAN UKBIYNS
\Aeadoin wden (Blood agar) azUs1ng) clear
zone WWnusamninsaus laladk

WaNNHAE 18158 $19 Resistance (R)
factor Iaeg1enann1g Plasmid ¥nlwiZefaia
E%Lti\‘m'm?é]u% Cytochrome oxidase test Tnadn
uan 815a $198wlaa (Indol) wianiulalsf
UM ABTBLAN Iz e (Selective media) Mg
Rimler-Shotts (RS) medium Unliflgangf 35
porgade 1 Jwaan 18-24 Falu azlalalail
“nang

RS medium U5zNauUm8nNIAasAlwu1eddin
waziinufFnzlulluladn (Novobiocin) asly
faenitadiel® 1n1s0uenida Ahydrophila oan
nuuAfiFenandug Tainedw Wnagndas
Ussana 94% iiasannld 1mnsauenidenunaise
Citrobacter spp. "Z%GLTI% H2S-variable v[,l;f LAy
aMsiaeadoaniails 1wnsouende Ahydrophila
aiafliseeufimslulalulodn waslvionlas
Lysine carboxylase g wananndigals 1ansauen
IMARANNLANFETENING A.hydrophila AU Vibrio
Group F %38 EF6 ZowumfilSewan Vibrio 'wlwgy
undnszaneagimliluiindasuaznza

asuwsnszanalsa

15/ Motile aeromonas §iN13UN3NTZAENA

Tan ulngwuluinia Tnsanizagrafounas

a7



Us:uoaiSevnisus:yu
dnouwna1ans unu.
ASLA 1 Us:910 2550

18-19 pa1Ay 2550 ru. [suu

48

26IN1S

ISUSWINSIAU

WINHUIHIUBUNTY 19010 WITINUARIYNY Y

=1

wintoefifanaanlaifin 10 ARAvana N
wulwRnaae

wiinpas “nilatantsindia (Susceptible
species)

“ninanefiedulsaitlaun

Uandauaztamzia (Dulsaiiasannide
A. hydrophila Tasaudulaluifansanls) ww
Ualu (Cyprinus carpio) Uan amwmfﬁmnﬂﬁﬁm
F3N8 Uagn A g a2 L6 aewaui

A195zUIAzaslsA

n133zumzaslsAitiaaieatasduning
wm3emdinagronnn Unfiwulde A. hydrophila
Tuunasn1ia 1 lduazlugl “zasuarund wan
wndgsnuegls A2z wgadauunieaiiniias
TavinldAntlgmdudan wiiilalafnnis 1me
vl iz wpaAewuuasly Teud Halsaidia
USanosdn wie nmwinsesiUasuutasiulunie
flaifasvilduanfinmaesenlont fivaies
Dulsaffinnin

mwwandand A laun

)

ww1Ua1ndida A. hydrophila agllwinenie (Latent

goungd Tuam

infection) vz lalflulsmaidedlwinfigrmgfsnii
7-8 aergalde  gungRzassiniasdwngly
Uanfinerrisieeas N3 SegiiAnnuagluszau
sninUnd nsmeas wilsaszuiniogumgd
AoouinAwAL 12-14 sernaaide  wuafide
NS IwIned1951a15 win1s $19nRAuAwges
Uandinadnedn g Tals “n awduiuuSanode
wuaie Tsatszuinadienmslulanfifade
A. hydrophila waz8awue laalanizadnadeiile
Uanaseauaziidousamsinluinin 1ing
T¥n1seedindn lsaszuialudszinalnesin
“snadndnasfinauludsuanenarudanuiugg

A1 YA awwaadantUasnulasluluaan

dws1a157 TusauTugungf_sdnie 28 a9mn
warde  Uanldenaususalenin waswdsanna
andnaziinlsaszum
wananit nsidewuasmisnienin Uan
fivaugnannnisan v AuiAuRafntiLasnan
gvaeiiosnusaam aBsesilinan:
v USwnaeandaniiazaneluiisfwduia
w1 7 US04 Unionized ammonia (NH3) Tusindl
NINLABKIATZIW (0.025 ppm.) nsUwdanzes
Nsuafy LassUanwuimiwlUSras “edudie
ganu1USHINIn THamnsunninly aunie
pnAtsludansanszde 1Uu 1ngldusanm
sandlanazareluwinantasas “onaiftazidn
wgliihlilangdeuusuaziaien 1Ualann T
Wouuafisenluvinauwnsels
nalnmnﬁmfsn Motile aeromonas
ﬂ’]iLﬁmIiﬂ Motile aeromonas L‘ﬁ;a\‘ifﬂ’m
A. hydrophila Wwnnsamdaluszuunieluiavad
(System infection) HouuaiSesinazsnlunielin
snciwdafniniawrdangninanedaifiia s
arluuiinsmanlugl “wazusionidnly udauns
N32918AINNTZL LBaATI919n18 Uanmrsniidn
Tsfimdoafinfh  wuAfitSeazifins ninagie
55 UN0LARE M nasadan uazuwslunn
Wadenifidenlunasides nasantuatiivass
\Ramgniinate aniien wa1 w1 lnadueannd
2 wszninagaslandavinliiiedous i
UINW LNEABINDY (Lepidorthosis) wsa1n
sreemnalnnisdn Fauatuasida A hydrophila T

Uszinalnanuindairudiwinninidwlsasses

a
]

19 73n15gaelsAiEndal nRewnafidnge &
! =] 1 =] a ; 1 1
BNLAINSBEHE (Vesicle) AN LinwAaw HoN
a g a
zupneantinldwuualde Luagnainag1e9g
nieanld u msdinisialsaaniznngalages
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anaandwiioBayindly ladlaidn aeluda

Q

Ua1nanuade_szuunyuiiewiionuaidenine

LYl

WHARTNAINININYAY  IwAalNNISIERAERANT
arBayfinassvanldodnelsnudolaifnd
NIIUAB 20BUSUA 1AtyUsznwMiteRe Aeromonas
Dwideafiaiiedii wwisauenldainguiidgols
uenunuNnEs waznsialinuidouuaiiFeln ol
fragradanuazaisizatelui 1anlulanieu
WIREARNENY

21n152a9lsA

a1n1slaeiialuzaslsm Motile aeromonas
\asannida A. hydrophilla wisaanlamifn 4 naw
somalust

1. 81N15THUTILUULREUNAY (Acute) Uan
azmgagisImsninlagldusingeinisnnewan
ThiAnwndofionnisfiosiBniosiiiw o387z
melufidends usaal * wdareanden e
qﬂ'aqﬁamaznﬁ’mlﬁammﬁamﬂm}mgn°] n15
szutmzaslsmindunieln 1 nio 2 S uiloown
nAMNAsEAiAinaINn1T2n 9 nsfivanag
snAwaEenwILRLAzNTTigUMg Rz i st

2. 8IN1TTULITILUVULABUNAWUAZHBINTS
uann (Dropsy) \Ewunanas (Blisters), fifl,
indasawag, aaluu (Exophthalmia) N9
WasnulasiiAngusinarndunaniain 157w
(Toxin) wuATise $199u Uanazanenielu 1- 2
TWARITINHDINIIAINGT?

3. eMsi3eseuuuiunadniedunanaile
(Chronic ulcerous) iz&lzLLiﬂLLNamﬂ%g% Hauwm
\&n Aoanzeneamaiweazanaslufsdwndinie
Uanfisaman1891n81n1569n817 TNz iuNg
Ouaufinladn

4. Ualaiw meonnszedlsa (Latent form) Tal

Tnsafnatnisnennewanuazateln wa

dw d d U as
ﬁmimmnmauummﬂ"[mmnmm:ma‘luua:

| [y [

\WWaydasrias Wudnu Uaunaindne: $19nda;

9

2

%)
s o o

% “MIUWUATLIY A. hydrophilla 8RBSHTUAE
Wuwnwneaaslsa (Carrier)
wsulundszinalnanwudn lsadinde au

Tnaifinan A hydrophilla vnmaL " avneldung

[
@ o o dd

\deeUarnind B AnezmsIanudoitlu "R Aa
WHALE059 Limtaneuazunaldn Wauwuaige
yhafazvlduaiagfinse i iulsaiiouan
20uULa 81115204 3ARUNALNAUBEIAILAZATU
nsauildenlnadueanin su la waziauinlan

I a a @ &
1MUnA anaaalnaierznieluninam

sUu asUannfiaLde A hydrophilla

n1s3tiadelsn

']N']iﬂ?lﬁfﬂﬁlﬁl‘[iﬂﬁn‘lﬁfmﬂﬂa']ﬁﬂﬁ']ﬂ{]a']ﬂ']i
Aadoudavinisuenidonazsiunngfinges
WURTILSE A. hydrophilla \JWLUATILSELNTNAUBAS
nansauenide ldainusinunanazaiezimane
W U fw sinlwdasies Tnganizedeiisannle
¥n1sinazidalag streak Uk RS-medium #3o
Trypticase soy agar (TSA) waz 8 sasaLAula
T AunaIMI51 8891 805558A0 WA RS-medium 1§1n
91MSLREABLANTE WS A, hydrophilla Beusian
RS-medium 9zlal 18150480 A. hydrophilla 88
970 Vibrio group F %38 EF6 fama ualaeiagly

d1Uanfe1n15209l5ALUY bacterial hemorrhage
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septicemia LAZWULUATILSBUNTNAULAROWA LA
sUsaduurio “uw lalalasuaandia van  1anan
Tohmale awiduazladfionnals wialn
91M137A Vibriostat 0/129 1Hpufiniuie
A. hydrophilla 8819L%®aY ANNLANAIITEHIN
A. hydrophilla fiu R A. hydrophilla \ABawALE LA
A. salmonicida vLN‘Lﬂﬁlauﬁ

nssnwuaznIsAIUANLsA

n1s3nwilsAfimee Motile aeromonas lng
vialuld

- Oxytetracycline B Hl%a1¥15IHEAI1 55
fiadnswsavan 1 Alansusadn WWwian 10 T

- Sulfamerazine 264 #HaansnaaUal 1
Alansu u dluwe1m15iUwaan 3 7 Awse 154
fiadnswsavan 1 Alansy Wwiandn 11

- Enrofloxacine hydrochloride 2%/ 10
NN./8RS ARRBN® 5 1%

n1sUaenu

' ' '
adddd =]

nstlaeiwmduisfian aiefezandnsnnis
prezaslanainlsaiiinsizuariidulsniinge
Snwnennuas S wUBeeNin 1509910 A. hydrophilla
azvlduandulsaiioiannaaden a2 “anals
Indsannisew vgnuan (leudesanielnaaz
fuamedudiwanninlugre “Unkusnusinae
udualugdugainiiioosiunisindoins
msamﬂamuauﬁy’]annn'liﬁmLﬁanﬂml,ﬁ'amiﬂu
mManzuasldl Uauunawinly naamawnist
inFoundluuSanm 0.1-0.5% (Fuadivawinuas
Ua1) a2 1w1saanansInsaelannn wiinau
Waduzeandoluszavitazla 1n1508de
wuaiiSelanen wiinfess 1WISAAIUAN NRA
saslosonluiivan nionaunwaaslsslosand
Uan“gluifiosarnainisiaSen 9109189714015
348 'manaznuindavaadealsannnanlss

1888%1%L§8@Q$ﬂ@ﬂ0 WONIINHWLNERD TNITOER

I a o oo a
ANt wiwaasnanluienazlulnsin ¢ ads

3 o | o
FURINLIA LTz NAR 9La

[safinamnizos

° IﬁﬂSaprolegniasis

Aulsasniniuiulatwazldvar #8
wmrﬁgmmmﬁasﬂmwgﬁﬁ' Saprolegniaceae %%
aoadasfivhliiinlsaegln na Saprolegnia,
Achlya %138 Dictyuchus luunsmsadendalsadin
Achlyaiasis f13%ARENUINH U¥ANIIN Achlya e
Saprolegnia Waz Achlya HRAIINAGIEARIAWHIN
NIAIANYMLAZIUS19 niIe T uugeas
Dictyuchus wana19luainnuie“uiugeas
Saprolegnia Wae Achlya whanwmzaadlsa
Dictyuchiasis luwlatuazlduatazinilaniulsai
LAR9IN Saprolegnia WLA Achlya N1989573 aUBE
ndesgansseiiiesadnatiies wsnuaniiasn
HudavinlwiAalsals n1ssnwilsafiinanainide
suna1ionin sonuiausendosin 1iuda
Saprolegniasis $“3a138n77 fish fungus disease kD)
fungus disease

\das19idu nnazadlsa

srlwunfa Saprolegniaceae wulanalan
81992158n9157117 (water mold) wumAssusnlui
FauAfiunegfiaasalalwiinseefifianaia 2.8
wluiin 9w (ppt.) waldnuluwiinziafisinang
AN 991 3.5 aluin 1 Ananeafianuaglne
Audidn

51 "unnluunAasfunan saprophyte U
dun3eingiinneuds afaaossfivinlmifalsaln
Ua'nﬂuﬁy’awuﬂ saprophyte L% facultative parasite

a1 ldiAalsa Saprolegniasis A®
Saprolegnia parasitica, Achlya hoferi, Dictyuchus sp.
wazfiaiinduafiogls nanariinszaerllulan

o

s 1 adda [ v o
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wawouaslifindanwseninogad  fnns uiug
wuulsadeiwAlaenis 319 zoosporangia U
fertile hyphae zoosporangia Hanuwmze589 uay
a1 winaudnandlngindn wledug fude 2 o
nneludl zoospore JUNSINAHN sporangia 289
S. parasitica waz A. hoferi 3zkANDBNLAIUADE
zoospore A9, WnFafwluanuzdl zoosporangia 89
ﬁﬂﬂ@iu% hyphae By zoosporangia 284 Dictyuchus
Sp. WHYRBBNIN hyphae Lﬁatﬂ%mLﬁmﬁ primary
zoospore AN S. parasitica 138 A. hoferi 8713 379
cyst WaaIUaBE secondary zoospore LUHI1WIBHIN
secondary zoospore ‘f': ﬁNﬂ‘iﬂGaﬂL{l% hyphae Glmi
r;ia"[:d zoosporangia 284 Dictyuchus sp. ﬁﬁaﬁﬂaéuu
hyphae #N15 319 cyst ¥d zoospore UWAINEGR
secondary zoospore fawiiazUaasaannewan 1
wiazaRAfinga1989 18130 319 zoospore latfln
§manNInLa AN1saLianisinselavoln

=]

dnuwnziidu saprophyte agluiniifivatagnia
uniauan laan ns uiuguuuendeiwaaosie
susazaRaninaiinduls

AIsUWINsza8Yadlsa

ﬁgﬂ zoospore aE mycelium 384 S. parasitica ,
A. hoferi 938 Dictyuchus sp. wunluynuvislulan
zoospore 1X15ARAMAUZRUA 2% BT an w8
N33l W1 HeswAN5IARTSA Saprolegniasis Twlan
wialduaninlanaanly

wiinvasUandidulsa

Usnindauaziindosnnadia uazldand
Tonn fazifinlsm Saprolegniasis laUanfigefdim
adlaAasfinidasn Saprolegnia usilduanfii "oz
Huarmns msunisesyzenda

n195zURzaslsnm

WLﬂQLﬁaﬁﬁ%ﬂaﬂﬂ’liLﬁmI‘iﬂ Saprolegniasis

T5un Suasefinduuiianeg ASU Lazwion 81

LHBIN1INUT AANEWEN  1THANEHAS 7 A19

Lﬂgammaaqmwgﬁ n3an1siUAsuuUasny
Hwnsndne “esnenaniiduiedeidecsui
dldidosudrlurdunsedely Seladndes
wansiifn secondary infection UagAsaisnaznudn
Fasnanfindiansenaianlsaiadeainuuaiige
B9 )

Zoospore A8V Saprolegnia ¥ 5794 ”%618
Unaguiiaiiedldsuuimiunieuinaibon
yngn waznszaneasnluluwitaidefiunideng
souudldssionlaioanandeaiiloiiousaain
Culezeesieznszanesanluifes 9aunssie
Culeaslulminfiagsou aviligadieduyeine
Unaqudsn dufinfiusimvianenavilivan
elAifiosanazluinaenianiela

Uanfineanduainis msunisasayes
857 a1 $19 zoospore ¥1¥E I zoospore
TudiRagwdusiwanann dlan fazdrlusi
sunseUamauiiuiniuiisndniae

Tauannmeduaimsfimanzsonisiadyes
Saprolegnia zoospore L‘ﬁilwfi;\i zoospore 1H138
FuAniseiyiulavuldlaiils nguzac “wle
znszaneaanainldas ndladsau uaz. “wled
Anagunlduafianeiiazludnaannismelazas
Tauaidefidinadls vilildlaifdinnuene
wazgnynynlaesisialy

nswsaiulazasunlaniieensuidanse
Tduatuegiugurgizenin gungifinan: we
85211919 15-30 aergaLde  watasgLAule
pgvsImSiNgungil 18-26 avAaaide uaz
wigiuladigungf 0-15 ssrizalde

2IN13N19ARIIA

Uansalduanfifiulsa Saprolegniasis 9z
anuwmzadeyeine “aemmnianieinoainia

1 a a

a a a a !
L?ﬂimuagll%m’.m%ﬂ AU t¥AdanN A1 “r‘iiaU%vL?l‘lJa’I
& & =

unAsLdastevasyninanastiluiiiaitie
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U g} £ =) as a J a U 1
nanxialAfivk vadasuinannneluua o

L “wlgaa NN NEWENNRINIS

G Mgy
da da &
E‘ULL El\‘lﬂﬂ']‘ﬂNiElElIiﬂ‘ﬂN ']L‘Vib“!N']'iﬂﬂLﬂEl‘i'l

n153taaelsa
Uananiaasn “unaladneannanemzAaIe
Yeile “aniamnaiyegunioniimsaunldvan

NATULET WAZLNDATNILWEY UIAIDE1IL “whle

ansalamialdvainn ‘eegsienaosgansIm

D.

o

sznut “ulefuanuawe Tafntionuszninogas 7
Uane m2egs “wleasdl zoospore primary zoospore #
W72 1w dinsnzva nelusl secondary zoospore

Mssn¥IkazAIuANLIA

n1smIuAnlsA Saprolegniasis lAen13ringn
wngdaduivhlfiinlsanianiugu a1ae
LRIV

mssnwineniwlaeld 15uas Taun

- malachite green (zine-free) L4 0.1
ludnn 1w 24 Falug

- WUREBENWIBENS H1L N

Isaninanniolos
* Koi Herpes Virus (KHV)

Tudagiu flsafiinguiudan 1eeuiens

rlwgfezieamsamdnielal seanagifin
A znSenaalavhuie Koi Herpes Virus 29wy
s1e9wlulal 289 Na098 iﬂLaaLLazﬁﬁﬂu W lal
01937edeli9 TsniiAnludunsalsl ifeoussn
Uan aeer8arndszinadrosutaednlsad uas
pawinUd dunudinsiedan 2sealu califomia,
Ohio, Louisville, Atlanta, Texas, Chicago, New York,
Indiana, Nevada, Arizona, Verginia &8s Florida 519
Awudn fvarzesanectiefulsad aulu
Uainasldwunisiinlsm 15 Koi Herpes Virus
wuilulsai aglsanitddudaianin ilosannd
8m91N19078_9 falwAnnu anienoesugia
Duagasnn 7 usa U 2003 TsA KHY viuamne
w1 Inszindlne dslaimedsneswnisiinlsn
WARRI9928A5239 Whaeandnisindaaianie
anE1UsEnA S3189wnisiinlsatiasousnle
Uszindd suaalul 2541 srnsiuldundszuin
T lunaneuszina laun waBen awansa Singw
LB LIMGBUAUA 81 ALWAEURAIAN 2546 L6
fmsszueasslnglwlssnadUuidonin barak
nemzTueanidesniornsnalaifies Fedoya
N19N1927129718919%97 URNAISTWNAI8ES 1.124 6w
Cernenlniie 280 a1wien

Wafdu nnnzadlsa

WAeanmdaliy  Herpes 1Huaiinzas DNA
virus fviliAslsarudaldmng alspuuannas
fRafuuatAsn (Carp pox) Min wnnliie
fawial 9 luvigluweniafiBniu fdadn
Cyprinid Herpes Virus (CHV) 13im25 U wAU KHV
douas knv lalldgninanldiuadoundnans uaz
Q’ﬁl,ﬁa'.i'lfiﬂmaivlﬁﬁ wmrammm%avh’{ Herpes
gauiiazld KV 13enunuainnin

J’ 1 dl [=} o 1
SR WNWiﬂﬂﬂIiﬂVIqmﬁﬂuNﬁﬂiﬂﬂﬂ’N

=o.

goungd o (i 30 ssrngaide ) guungd
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v
v g

v onset laangmnnfisnyinliidelas Herpes

]
=] o I

virus f59Fialdentn lsndnifafigumgfisening
18-28 aiFLdaLde

wiinvasUanfitdulsa

TsA Koi Herpes Virus tialaluwlanmiswinaly
Uanlu wazuan 2e9mdus Snnaneyiia

21N13N9AAHA

ulnajuanazlasuidaainnis i vaitae
e o199z fteiilaSuidenimIogunsal
w99ia 1 mndne Uanmswdilasuide fvefiane
wetaeuazidunne (wine vanels Rodauds
Tathe wiazundidaaananduszeznaiwin) lne
diolasuidoud ez aaananls 4 uuu Ao

1. lidmde (Ingszuugfguiu nioana
ﬁ’]%ﬂ’]%ﬂ'ﬁﬁﬂL%ﬁIﬂﬂﬁiiNﬁﬂﬁ)

2. Fmdauazane

3. fadoussandin uazidnlay sanuen
379018

4. fedonazsondin usmidusnfuinlsa
Tnelaiu ma1n15 wHf KAV wiloag waziiiaf

AEmang § 9zgnnszdwiazundidoaanan

(nalndslansruundn) lneanumSeninaninann
wazdny i secondary infection ATNHN

nasarnUatfatdaliy samdnluud 18

115" azviane Epithelium cell 289 Koi lagiannzi
Aavnsuazivian Dwunavinldidennnn Biuwe
lAiian1saannge waz cell 2aawmianmie &
nsamdest Us e wasuuaiiSeaiaan vanasls
Awa1vins tuAsevinela uazaeatnedn
goluninsuie azvldiinnisaadaunsn

’d”a%VLﬁTMEJLQW'Iz Aeromonas sp. LAZWUATILSER

' (%
d 1 a v d

whnalsanulal AgLassUatdIwInaInnaad

' v v

8
Uarniaagalay At azdaldiinmaia g e
Al 10-14 TWRAINISHALED LANTTWANTIS

a9 M o a a & | o | &
AlHlALARAIINL 8RBT WL AIILIA1AINEATD D9

UiRSemnesanezasUammenaniis “wnalsae
snwaziduunalndmindrossn fnsnasdien
gannnIn wazldatazfionnisudasiiiawmsanaag
Aungnvinaie

a1mszasUanfiamdadine “nals wdw n1s
Jeein Tnefivameas lalfnamisuazeanus miau
wuseelsafinion fiflanniie 9fifan sae
unadl “sludantaesses avine famdudin
AIN91918 wazdthefinudn Musanzasdaiae
sxfidnuaeduuwisauan g delnfnsenazd “ua
waunefazldnusaslsavdenzaslarvieiaeile
96310195678 50-100 % (highly mortality) Wag
Liﬁ]u permanent carrier fish NUI ﬂa”lﬁllll'atlnﬁlu
Tsafi dnwazsaslsandegiulsafiiinen
Aeromonas sp. F9am31n15tAnlsAfUTT N0
10-20 % WABRSINITATELNES 7-8 %

A195zUIRzadlsnA

atanfifideagdeunansaldsuuiniu (e
wsutssuazialanldfoufazaglu nwwandonii
Funwinsensagiuaifigannugin navilw
infiliesan fAngwil 30 ssrLzaLde
WsangABIN1s2a9lsA wazanavzriiliuainie
Uaele anninsiannanillang e faninide
Tuiaes udlaifimnaslalulsa Koi Herpes Virus
fanarlduansenarninlsmdulasn wazeni
§m31n13m1861 BnneUainangaRafanITNn
Ransfade widioinlUlessniuiularaie
afim Aazfn wngliuaiilinwdeide Ainlsn
Fwle wonandt A1IzANIASEARTST LE% N5

o
o =1

2w 9 n1siaaUs e wazAmainilas 9zl

]
o o d |

unun Aiazdae SalviRnlsalaiedn
asisiadelsa
nsitegelsa Anane3s Taun
- 38 Polymerase Chain Reaction (PCR) lae

nsiNUSHI 19ugnIsneaclis  uaImsIeduy
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fag 1swugnInfisuwziuidalsy Mdu g
A3 vagnelaninsanegeiae 3 69 e lnle
Nan13m599 aufiundede uaniiedasiulalvua
n13m379 aufiananls faed1ef smsramITaz
agluin zo7m feandwiRews uiduaiioan

I a

N9z U9 Winainidaled udfdelienafudu
1691 kv TusanisiivinldiAalsee saly

- 38wmnzuemiala  (Virus Isolation) 1w
Koi Fin (KF 1 cells) ﬁqm%gﬁ 20 a9FLTALZe

- 388uylud TatAnd 3 (Immunohis-
tochemistry) lduanfvannsinizsaidalas
Tunsemanidels Mdw wnglwiteidesstan

- 388wlanlavslaiadn (In Situ Hybri-
dization) Tagld 1sugnssaiisumzivgaley
dlinneAu 1siugnssnaandalay Twitaide

289Uan

nssnunazAIvANlIA

Tafinnesnunlsnitlalnensadiosanduie
15 fifeenisshwinnizunsndansie ifiensas
AR 1w msBmdauuaiiie e uasidaus e
81m9na1 LAuA

- AR WA (Chloramin T) w3aanaazlyd
Araviufin (KMno4) lwn1ssnwinisfinige
wuATiSefimion Tudns 2 Ambn (wlndn
') mnldiinewin sznanelufiviovan wie
muRNdaTas R f9180uwi1 ARoTEw LA
KMno4 asdeanswineandalsy fifedluinthe
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msul uawaviunAussoy (18/10/2550)

14.45-15.00 u.

1. A preliminary study on digestion of individual fatty acids
in growing-finishing pigs fed diets containing either beef tallow or sunflower oil
J. Mitchaothai  C. Yuangklang S. Wittayakun K. Vasupen,

S. Wongsuthavas P. Srenanul R. Hovenier and A. C. Beynen

15.00-15.15 u.

2. Review Study of the Comparison on Response of Estrus Induction in Dairy Cows by Intramuscular,
Intraischiorectal fossa and Intravulvosubmucosa Injection of Prostaglandin F2

Jatuporn Kajaysri

15.15-15.30 u.

3. Sex ldentification of Some Psittacine Birds by Polymerase Chain Reaction

Chanathip Thammakarn Apichart Punchukrang Kanya Jirajaroenrat and Kanokrat Srikijkasemwat

15.30-15.45 u.

4. Effect of Reduced FSH Dose on Superovulatory Response and Embryo Yield in Brahman Cows :
A Case Study

US0A LABILATE) aWWN 11109 wiee AR Sud UnAo nalw Wezwew enqnswe

a

o o o

a & ac I - 4 o do
qﬁ 18 A3 B quﬁl R 59UTT IR WA N1H 8ALNEE139

15.45-16.00 u.

5. Investigation of Relationship and Agreement between Serum P4 Concentration and Estrous Signs
in Thai Swamp Buffalo (Bubalus bubalis): A Preliminary Study
T. Chaikhun  J. Suwimontheerabut C. Usawarerk J. Ratanadhep and M. Techakumphu

16.00 - 16.15 u.
6. miﬁ'ﬁumqﬂnszﬂﬁmm "m'swﬂna Development of veterinary injector ; Vet remote injection
equipment

LABNNIA FINGAAT uaz  WW B W 2

q
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misfingdovdaugovmssoslagovnsalyu
Tu nssu-gunlasuoiKisw Ulgd2HSOUIUNIUC:DU
Y1a0v Uaszoling® 2" 1aavwa Boonaw? _uns dngAn® Ins™ns o liiny?
ARWUS oA Nns101 2 Twsdas ASuwuoa’® Isiusa loditivs®
na: noucou g luiiu®

'Department of Clinic for Swine, Faculty of Veterinary Medicine, Mahanakorn University of Technology,
Nong Chok, Bangkok 10530, Thailand

®Faculty of Natural Resources, Rajamangala University of Technology Isan, Phangkhon,

Sakon Nakhon 47160, Thailand

*Department of Nutrition, Faculty of Veterinary Medicine, Utrecht University, Utrecht, The Netherlands
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A preliminary study on digestion of individual
fatty acids in growing—finishing pigs fed diets
containing either beef tallow or sunflower oil
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Abstract

Four castrated, male pigs (Landrace X Large White X Duroc) were used in the current study to
determine the effect of an animal fat (beef tallow; BT) and a vegetable oil (sunflower oil; SO) source on
the digestibility of fat and individual fatty acids. The pigs were allotted to one of two experimental diets
(BT or SO diet) according to a 2 X 2 Latin Square Design with 2 replications per treatment and 5 weeks
for each period. The pigs were kept in individual metabolism cages and were fed ad libitum. The amount
of feed supplied and feed refusals, if any, were recorded twice a day. At 5 and 10 weeks after the start of
the experiment, the faeces of all individual pigs were collected for 24 hours on 7 consecutive days. The
dietary and faecal samples were analyzed for crude fat and fatty acid composition. In this study, there
was no effect of dietary treatment on the digestibility of crude fat, palmitic acid, stearic acid, oleic
acid and PUFA. However, the pigs fed the sunflower oil diet had a higher digestibility of the essential
fatty acids linoleic acid, QL-linolenic acid and MUFA (p<0.05). As a result, pigs fed the sunflower diet
obtained more essential fatty acids and more metabolizable energy from their diets when compared to

pigs fed the beef tallow diet.
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INTRODUCTION

The fat source (animal or vegetable origin) in
the diet of pigs can affect the utilization of fat and
fatty acids. It is known that supplementation of fat
from a vegetable source in pig diets results in a
higher fat digestibility than supplementation from
an animal source (Cera et al., 1989; Li et al.,
1 990). As a consequence, the pigs fed vegetable
oil could benefit from a higher availability of fat and
fatty acids. Although there were many studies on
the digestibility of fat in pigs fed different kinds of
fat or oil, the effect of sunflower oil supplementation
(rich in linoleic acid, C18:2, n-6) in on the fat and
fatty acid digestibility is not well established in pigs.
Hence, the current preliminary study was
designed to yield information on the utilization of
fat and fatty acids of pigs fed diets supplemented
with sunflower oil. The authors hypothesized that

the digestibility of the dietery fat and polyunsaturated

fatty acids would be higher in the pigs fed the diet

containing sunflower oil.

MATERIALS AND METHODS

Animal, experimental diets and design

Four castrated-male pigs (crossbred :
Landrace Large White Duroc), with an average BW
of 24.6 kg, were allotted to one of two groups of
2 pigs on the basis of their body weight. The four
pigs were housed individually in metabolism cages.
The experiment was conducted according to a
2 x 2 Latin square design with 5 weeks for each
period. The pigs were fed ad libitum with one of
the two experimental diets (beef tallow ; BT or
sunflower oil ; SO) and had free access to drinking
water throughout the experiment. The ingredients
and macronutrient composition of the diets are

shown in Table 1.

Table 1. Ingredient and analyzed composition of the diets on as-fed basis

Beef tallow diet Sunflower oil diet

Raw materials (%)
Cassava chips

Soybean meal (44% CP)
Extruded soy beans
Beef tallow

Sunflower oil

Molasses

Calcium carbonate
Di-calcium phosphate
NaCl

DL-Methionine

Premix*

Analysed macronutrients (%)
Dry matter

Crude protein

Crude fat

Dietary fiber

Ash

4553 4553
34.00 34.00
7.00 7.00

5.00 -

- 5.00
400 4.00
1.00 1.00
2.70 270
0.35 0.35
017 0.17
025 025
86.5 86.3
19.3 192

6.8 6.7
47 49
77 82

*1 kg of vitamin and mineral premix contained: 325,000 IU vitamin A; 75,000 IU vitamin D3; 75 IU vitamin E;

1 mg vitamin B12; 80 mg vitamin K3; 300 mg riboflavin; 1,200 mg niacinamide; 540 mg pantothenic acid;
6,000 mg choline chloride; 4,700 mg Fe; 6,500 mg Zn; 4,500 mg Mn; 20 mg Co; 1,400 mg Cu and 45 mg |.



Us:uoaiSeon1sus:yuasanis
dnonwnamans unu.
ASLA 1 Us:91U 2550

18-19 panAu 2550 ru. IsoususwIMSiau

Sample collection and analysis

Amounts of feed offered were recorded and
was any feed remains were weighed. At 5 and 10
weeks after the start of the experiment and after
the adaptation period, faeces of all individual pigs
were quantitatively collected for 24 hours a day on
7 consecutive days. The bags were weighed and
kept at - 20°C until analysis. Feed and faecal
samples were collected for chemical analyses
(AOAC, 1990).

The dried samples of diets and faeces were
extracted as described previously (Horwitz, 1975).
Each sample was added to a flask and 2 ml of
ethanol was added. Subsequently, 10 ml of HCI
(8 mol/L) was added,; the content was gently mixed,
and the flask was placed in a water-bath of 80°C
for 30-40 min. The tubes were cooled down, 10
ml of ethanol (96%, w/w) and 25 ml of petroleum
ether (boiling point between 40 and 60°C) were
added and the tube was shaken for one min. The
fat-containing upper layer was decanted into a
150-ml round-bottom flask. The extraction
procedure was repeated twice with 15 ml of
diethyl ether and 15 ml of petroleum ether and the
lipid extract was evaporated to dryness under N2
in a water-bath of 40°C. The round-bottom flasks
with the lipids were dried overnight at 60°C and
the total lipids were measured gravimetrically. Total
lipids, the small samples of adipose tissue and the
dripping oil were saponified and methylated
according to the procedure of Metcalfe et al.
(1966) followed by gas chromatography for
determination of fatty acid composition (Javadi

et al., 2004).

Statistical analysis

The effect of dietary treatments on fat and
fatty acid digestibility statistically analyzed using
analysis of variance (ANOVA) assuming a linear
model (SAS, 1996). Differences between treat-

ments were considered to be significant at p < 0.05.

RESULTS AND DISCUSSION

In the present study, beef tallow and
sunflower oil were equally added into the
experimental diets. Consequently, the fatty acid
composition of each diet depended on the fatty
acid pattern of supplemented fat or oil. Beef
tallow mainly consists of saturated fatty acids
(SFA, 53% of total fat), while sunflower oil mainly
contains polyunsaturated fatty acids (PUFA, 51%
of total fat).

The digestibilities of crude fat for the BT and
SO diets are approximately 75% and 79%,
respectively (Table 3). The absence of any
significant effects of treatments could be due to the
high variation in the obtained data. When the
digestibilities of individual fatty acids are compared
between both treatments, there was no difference
in the digestibility of palmitic acid (C16:0), stearic
acid (C18:0) and oleic acid (C18:1 n-9) acid,
whereas the digestibility of linoleic acid (C1 8:2
n-6) and OL-linolenic acid (C18:3 n-3) was
higher for pigs fed the sunflower oil diet (Table3).
The negative digestibility of stearic acid on the SO
diet could be the result of the hydrogenation of un-
digested unsaturated fatty acids from the sunflower
oil by microbes in the large intestine (J@rgensen

et al., 2000). The higher digestibility of dietary
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fat rich in linoleic acid, as opposed to fats rich
in saturated fatty acids, is well known (Cera et al.,
1989; Lietal., 1 990). For poultry, fat digestibility
was also increased, when the fat source in the
feed contained more unsaturated fatty acids
(Lessire and Leclereq, 1982). A higher formation
of micelles with unsaturated instead of saturated
fatty acids could be an explanation for this higher
absorption (Stahly, 1984) and as a result, the
higher fat digestibility in the pigs fed the diet with

sunflower oil. Thus, diets containing unsaturated oils

will generally provide pigs with more essential fatty
acids and relatively more metabolizable energy (ME)
than diets containing similar amounts of animal fat
sources. However, in this study, the digestibility
for MUFA was higher (p<0.05) for the pigs fed the
SO diet, but there was no dietary effect on the
digestibility of PUFA. The absence a significant
effect on the digestibility of PUFA might be due to
the low number of pigs in the current study.
Therefore, a greater number of pigs should be

included in any further research.

Table 2. Selected fatty acid composition of the experimental diets

Beef tallow diet Sunflower oil diet

Fatty acid, g methylester/100 g methylesters

C 16:0 (Palmitic acid)

C 18:0 (Stearic acid)

C 18:1 n-9 (Oleic acid)

C 18:2 n-6 (Linoleic acid)

C 18:3 n-3 (Ol-linolenic acid)
Unidentified fatty acids

2. Saturated fatty acids (SFA)

2. Monounsaturated fatty acids (MUFA)
2. Polyunsaturated fatty acids (PUFA)

19.23 9.26
29.48 434
21.91 31.52
11.65 49.07
1.63 1.42
475 057
52.92 15.27
28.49 33.60
13.65 50.54

D SFA = C8:0 + C10:0 + C14:0 + C15:0 + C16:0 + C18:0 + C20:0 + C22:0 + C24:0
> MUFA = C14:1 + C15:1 + C16:1 + C17:1 + C18:1 n-7 + C18:1 n-9 + C20:1 n-9 + C22:1 n-9
2 PUFA = C18:2 n-6 + C18:3 n-3 + C18:3 n-6 + C18:4 n-3 + C20:5 n-3

In conclusion, pigs fed the SO diet had a similar digestibility of crude fat, palmitic acid, stearic acid

and oleic acid, but a higher digestibility of the essential fatty acids linoleic acid and Ol-linolenic acid when

compared to pigs fed the BT diets. Thus, pigs fed the SO diet obtained more essential fatty acids and

more metabolized energy from their diets.
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Table 3. Digestibility of crude fat and individual fatty acids

Beef tallow diet Sunflower oil diet Pooled SE p-value

Apparent faecal digestibility, % of intake

Crude fat 74.59 78.96 6.50 0.4426
C 16:0 (Palmitic acid) 71.11 78.90 6.97 0.2547
C 18:0 (Stearic acid) 50.35 -31.39 27.40 0.0518
C 18:1 n-9 (Oleic acid) 92.37 94.81 1.53 0.1522
C 18:2 n-6 (Linoleic acid) 91.10a 94.93b 0.66 0.0147
C 18:3 n-3 (Ot-linolenic acid) 90.43a 95.28b 0.63 0.0083
2. Saturated fatty acids (SFA) 7210 63.24 3.25 0.0613
2. Monounsaturated fatty acids (MUFA) 91.37a 98.07b 0.57 0.0037
> Polyunsaturated fatty acids (PUFA) 94.97 95.72 0.70 0.2699

2. SFA = C8:0 + C10:0 + C14:0 + C15:0 + C16:0 + C18:0 + C20:0 + C22:0 + C24:0
2. MUFA = C15:1 + C16:1 + C18:1 n-9
2. PUFA = C18:2 n-6 + C18:3 n-3 + C20:1 n-9
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Abstract

The experiments were carried out in sixty crossbred Holstein Fresian of postpartum cycling dairy
cows with Corpus luteum on the one side of ovary. The animals were divided in to three groups of twenty
cows. Every cow in the first group was induced estrus with prostaglandin Feu (PGFZK) analogue
(Cloprostenol) by intramuscular (IM) injection with 500 ug (2 ml/cow, full dose) Cloprostenol. In
the second group every cow was induced estrus by injecting into intraischiorectal fossa (IRF) with 300 pg
(1.2 ml/cow, 60% of full dose) Cloprostenol. And every cow in the third group was injected
intravulvosubmucosal (IVSM) on the same side of finding persistent Corpus luteum in the ovary with
125 1g (0.5 ml/cow, 25% of full dose) Cloprostenol. The signs of estrus were detected in all of
60 cows on day 3 after PGqu injection. Every cow presented the sign of estrus with uterine contraction
when cows were palpated by rectal palpation. The concentration of serum progesterone (P4) levels and
Estradiol (Ee) levels from each individual cows in all groups were lower than 0.1 ng/ml and above
7.17 pg/ml respectively. The mean and standard deviation values of Estradiol (Ez) levels from 20 cows
of group 1, 2 and 3 after PGF{ZOC injection were 27.35+8.09 pg/ml, 26.15+9.07 pg/ml and
27.40+£6.61 pg/ml respectively. The mean?SD of serum E2 levels from all groups were not significantly
different (p > 0.05). The confirmation of successful estrus synchronization after PGFZK treatment
with 3 above methods were done by Artificial Insemination (Al). The results showed that the pregnant
cows in group 1, 2 and 3 were 75% (15/20 cows), 75% (15/20 cows) and 45% (9/20 cows)
respectively. The data from this study indicates that the dose reduction at 40% of the PGF{ZOC full dose,
injected via IRF and 75% of the full dose injected via IVSM produced similar estrus induction

effectiveness comparable to that of IM full dose.

Keyword : Prostaglandin, Intramuscular, Intraischiorectal fossa, Intravulvosubmucosal, Dairy cow
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Introduction

Anestrus cows has been known as the major
problems in dairy production industry. Especially in
case of anestrus postpartum cows are they prolong
day open and calving interval that can cause
economic loss (Mwaagna and Janowski, 2000).
In Thailand Prostaglandin FN (PGFN) and its
analogues have been used to produce luteolytic
effects of Corpus luteum especially in luteal phase
of bovine estrus cycle. PGFW can regress Corpus
luteum and manipulate estrus in through its action
by a decrease progesterone hormone and increase
estrogen hormone in the blood (De Rensis and
Peters, 1999). Several products of PGFZOC have
been used in Thailand normally for inducing estrus
with single dose > 25 mg/cow or double doses 15
and 10 mg/cow (24 hours interval period of
injection) (Atthapinit et al., 2001) or with usually
single dose of PGFgoc analogue (Cloprostenol)
500 pg/cow, 2 ml (Virakul et al., 2001). Because
of the cost of PGonc is considerably expensive and
for the highest benefit of farmer to be worthwhile
using PGFN, clinicians and scientists try to reduce
effective dose of PGFZM to the minimum. Some
studies in Thailand reported that the decreasing dose
of PGFZOC has been administrated in dairy cows to
intravulvosubmucosal (IVSM) or intrauterine (1U)
at 25% of full dose (Wenkoff, 1984, Virakul et al.,
2001) and intraischiorectal fossa (IRF) at 60% of
full dose (Punyapornwithaya et al., 2005). Those
results were presented that the dose of PGFzoc can
be reduced when administrated by IVSM, IU and
IRF methods. However, it is quite difficult to use U
methods as administration route in dairy cows in
the field when compared to IVSM and IRF methods,
but IRF method must use dose of PGFN higher than

decreasing dose of PGFZO( by IVSM administration
methods.

The primary objective of this study is to
compare the efficiency of decreasing dose of
prostagland in between intraischiorectal fossa (IRF)
and intravulvosubmucosal (IVSM) to intramuscular
(IM) methods base on estrus response and
concentration of serum estrogen hormone
(Estradiol, E2) levels during estrus period of
crossbred Holstein Friesian dairy cows under field

condition in Thailand.

Materials and Methods

Experimental animals

Sixty crossbred Holstein Fresian of
postpartum cycling dairy cows varying in ages
between 3-10 years old from three farms in
Chonburi and Ratchaburi provinces were studied.
These farms were similar in general and
reproductive management. All of experimental
cows with body condition score 2.5-3.5 (5—scales;
Edmonson et al., 1989) were chosen to examine
by rectal palpation by one fixed veterinarian. The
cows were housed in individual stall barns and could
be free in grazing field near their barns area. This
study was conducted during November 2004 to
February 2005.

Estrus induction

All sixty postpartum cycling cows with Corpus
luteum on ovary without other abnormality
of reproductive tract to find out by rectal palpation
were divided in 3 groups (each 20 cows/group)
and induced estrus with prostaglandin F__ (PGF,_)
analogue. First control group was injected
intramuscular (IM) with 500 ug (2 ml/cow, full

dose) Cloprostenol. Second experimental group
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was injected intraischiorectal fossa (IRF)
with 300 pg (1.2 ml/cow, 60% of full dose)
Cloprostenol. Third experimental group was injected
intravulvosubmucosal (IVSM) on the same side of
finding persistent Corpus luteum in the ovary with
125 ug (0.5 ml/cow, 25% of full dose)
Cloprostenol.

Estrus detection

Estrus detection was done on day 3 after
PGFN injection in all groups of cows by visual
observation of signs by the fixed veterinarian.
The signs of estrus were detected by the presence
of standing heat, mounting and riding other cows,
vaginal mucous or uterine contraction when cows
were palpated by rectal palpation.

Serum progesterone and estrogen hormonal
assay

The experiment was designed to measure
serum progesterone (P4) and estrogen hormone
(Estradiol, E2) on day 3 after PGFN injection to find
out the estrus cows by comparing the levels of
hormones in Secondly experimental group and
thirdly experimental group with Firstly control group.
20 ml of blood samples were collected by jugular
vein puncture from each cow. The blood samples
were allowed to clot overnight in a refrigerator.
The serum was separated by centrifugation at
3,000 rpm for 15 minutes. Each serum sample
was pipetted, collected and stored at -20°C until
E, Microparticle Enzyme Immunoassay (MEIA) as
previously described of Central Laboratory co., Ltd.,
Maung district Nonthaburi province.

Artificial Insemination and Pregnancy
detection

Artificial Insemination was done with all of

estrus cow in 3 groups at the time of estrus after

PGFN injection by the same skillful veterinarian
throughout the experiment. The frozen semen
(0.25 ml/dose) of Holstein Fresian used in
Al was single dose/estrus cow which prepared
from Lamphayaklang Al Bull Center, Department
of Livestock Development at Lopburi provinces.
Pregnancy detection was preformed with the same
skillful veterinarian by rectal palpation method on
day 60 after Al.

Statistical analysis

Estrus response of each group was defined:
% of estrous cows that the cows showed signs or
symptoms of estrus, serum progesterone (P4)
levels < 0.1 ng/ml (Virakul et al., 2001) and
serum estrogen hormone (Estradiol, E)) levels >
7.17 pg/ml when the cows were in estrus
(Pavasuthipaisit et al., 1986). All values of
Estradiol level from each individual cows in the
same group were expressed as the mean and
standard deviation. Statistical analysis were
performed with Statistical package for the social
sciences (SPSS) program version 11 by one way

ANOVA method.

Results

The signs of estrus were detected in all of
60 cows on day 3 after PGFZO( injection. Every
cow presented the sign of estrus with uterine
contraction when cows were palpated by rectal
palpation. The least of estrus cows showed the
sign of mounting and riding other cows after PGFN
injection. The sign of estrus response were

expressed in table 1.
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Table 1 The sign of estrus response

IVSM

of all estrus cows in 3 groups after PGF,(, injection at IM, IRF and

Value (no./total) of
estrus cows after
PGF,(, injection at
IM

Value (no./total)
estrus cows after
PGF,, injection at

IRF

Value (no./total)
estrus cows after
PGF,(, injection at

IVSM

-Percentage cows showed the sign

of standing heat

25% (5/20)

45% (9/20)

15% (3/20)

-Percentage cows showed the sign

of mounting and riding other cows

15% (3/20)

10% (2/20)

20% (4/20)

-Percentage cows showed the sign

of vaginal mucous

40% (8/20)

45% (9/20)

50% (10/20)

-Percentage cows showed the sign

100% (20/20)

100% (20/20)

100% (20/20)

of uterine contraction

The concentration of serum progesterone (P4) levels and serum Estradiol (EZ) levels from each
individual cows in all of 3 groups < 0.1 ng/ml and > 7.17 pg/ml respectively. The mean and standard
deviation values of Estradiol (Ez) levels from 20 cows of group 1 after PGFZOC injection at IM, from
20 cows of group 2 after PGFZO( injection at IRF and from 20 cows of group 3 after PGFZO( injection
at IVSM were 27.35+8.09 pg/ml, 26.15+9.07 pg/ml and 27.40+6.61 pg/ml respectively. The
mean+SD of serum E2 levels from all of 3 groups were not significant different (p > 0.05) and expressed

in table 2.

Table 2 The meantSD of serum E, levels from all cows of each group on day 3 after PGFyq, injection.

Group Parameter Value (pg/ml)
no.

1 MeantSD of serum E, levels from 20 cows after PGFyq, injection at IM 27.3518.09*

MeantSD of serum E, levels from 20 cows after PGFyq, injection at IRF 26.1519.07*

MeantSD of serum E, levels from 20 cows after PGFy(, injection at IVSM 27.4016.61*

* No differential significant (p > 0.05)

The result of pregnancy detection from all cows of 3 groups by rectal palpation method showed in
table 3. The number of pregnant cows from the first and the second group were similar but the least

number of pregnant cows was found from the third group.
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Table 3 The result of pregnancy detection from all cows of 3 groups by rectal palpation method on day.

60 after Al.

Group no. Parameter Value (no./total)
1 Percentage of pregnant cows 75% (15/20)
2 Percentage of pregnant cows 75% (15/20)
3 Percentage of pregnant cows 45% (9/20)
Discussion of serum E_levels not significant difference from

The results from this study showed that use
of PGF2 injection with full dose at IM or reduce
dose at IRF or IVSM, can synchronize estrus in dairy
cows and improve estrus cow by the sign of
estrus detection and the concentration of serum
progesterone (P, ) levels and serum Estradiol (Ez)
levels. From this experiment showed the sign of
estrus with uterine contraction when cows were
palpated by rectal palpation in all of 60 cows after
PGFZO( treatment. But the estrus sign of mounting
and riding other cows was found in the least
number (9 cows) of estrus cows. It was observed
that the sign of estrus was difference in each cow.
Because it depended on the individual cow, estrus
detection (Pursley et al., 1997) and the stage of
follicular growth in ovary at the time of luteal
regression (De Rensis and Peters, 1999). For the
concentration of serum progesterone (P4) levels <
0.1 ng/ml and Estradiol (E,) levels > 7.17 pg/ml
were found in all of 60 cows that express all 60
cows were in estrus period (Virakul et al. 2001,
Pavasuthipaisit et al., 1986). The mean+SD of
serum E2 levels from 20 cows in group 2 on day
3 after PGFN injection at IRF with the mean+SD of
serum E2 levels from 20 cows in group 3 on day
3 after PGFZO( injection at IVSM were similarly

(p>0.05) and this both groups had the mean+SD

the mean?SD of serum E2 levels from 20 cows in
group 1 on day 3 after PGFN injection at IM
(p > 0.05). The confirming of successfully estrus
synchronization after PGFN treatment at IRF and
IVSM with IM were pregnancy detection of cow after
Al by rectal palpation. They were found, had the
pregnant cows in all of 3 groups about on day 60
after estrus synchronization and Al. Although in
the third group was found percentage of pregnant
cows less than the first and the second groups.
Because the conception rate of estrus cow after
synchronization might be also depending on many
other factors.

Then in this study presented that the using of
reduced dose PGFZOC by injection at IRF or IVSM with
IM to synchronize estrus cows were more similarly
efficiency. It was similar to the previous report of
Atthapinit et al. (2001), Colazo et al. (2002a),
Colazo et al. (2002b), Horta et al. (1986),
Punyapornwithaya et al. (2005) or Virakul et al.
(2001).

The success of estrus synchronization by
reduced dose PGFZO( injection at IRF was discussed
by Colazo et al. (2002a). The PGF__ was deposit
in fat tissue of subcutaneous when it was injected
into IRF. Its distribution from injection area to blood

flow was prolonging. The large number of PGFZO(
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signals and more effectively CL luteolysis were
done from this mechanism. For Atthapinit et al.
(2001) discussed the success of estrus
synchronization by reduced dose PGFN injection at
IVSM. The PGFN would be deposit in fat tissue of
vulva-submucosa and absorpted to utero-ovarian
vein for effectively CL luteolysis on ovary in the same

side of injection area.

Conclusion
We can conclude, based on economic

benefit, from this study that the using of reduced

40% PGFZOC from full dose injection at IRF and
75% PGFzoc from full dose injection at IVSM will
produce full effective route for estrus synchronization

in dairy cows.
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Sex Identification of Some Psittacine Birds
by Polymerase Chain Reaction
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Abstract

Blood samples from many Psittacine birds including Green-cheeked conure (Pyrrhura molinae), Sun
conure (Aratinga solstitialis), Rosella (Platycercus spp.), Amazon parrot (Amazona spp.), Congo african
gray parrot (Psittacus erithacus erithacus) and Blue - and - gold macaw (Ara ararauna) were collected
for sex identification by PCR - based method. The design of the P2/NP/MP primers was based on
differences in sequences between CHD1W and CHD1Z genes using 3’-terminal mismatch primer on
point mutation of the female CHD1W gene. We tested this set of primers with DNA samples extracted
from a variety of these birds. The PCR amplification using the P2/NP/MP primers showed clearly different
patterns of the PCR products between male and female birds of Green-cheeked conure, Sun conure,
Rosella, Amazon parrot. For Congo african gray parrot and Blue - and - gold macaw, only male birds were
identified. Therefore the results for these two species need to be confirmed by further testing. The results
clarify that the PCR method using the P2/NP/MP primers is suitable for sex identification of some Psit-

tacine birds. This method may be applied for sexing of other Psittacine bird species in the future.

Keyword : Psittacine bird, Sex identification, Chromo-helicase-DNA binding protein (CHD) gene,

Polymerase chain reaction (PCR)
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Investigation of Relationship and Agreement between
Serum P4 Concentration and Estrous Signs in Thai
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Abstract

This preliminary study was carried out in eighteen female Thai swamp buffaloes in small holding
farms in Chonburi Province. The objective of this study is to investigate of relationship and agreement
between serum progesterone (P4) concentration and estrous signs. All buffaloes were inseminated by
inseminator service. Blood samples were collected and the estrus signs on insemination day
were recored. Then serum were detected the progesterone concentration by Solid—phase125
[-radioimmunoassay (RIA). The results showed that the median for the P4 concentration is 0.215 ng/
ml with 25" and 75" percentile at 0.155 ng/ml and 0.315 ng/ml, respectively. The range of the P4
concentration is 0.120 to 1.560 ng/ml. Althought, the agreement between both methods is slight and
fair indicating very low relationship between the methods used. However, the buffalo that have estrous
signs and more than 0.04 ng/ml P4 were highly successful to conception. Therefore, the further research

needs a larger sample size to increase statistic power for detecting significant differences.

Keyword . swamp buffalo, progesterone, estrus, artificial insemination
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A9 1 KAMTAATITAALAITN 2 X 2 uaaIANNFNRUSTaImsidudnaInn1saene
wazmsiudalasaianisaiainssduanudadiurasaas laulusaanalsuludsy (Randd
qadinszsuadnduesoed luulusiasaslsuil 020, 0.40 uaz 1.00 wiluniude
Nanang)

Cutoff at P4 = 0.20 ng/mi Oestrus Non-oestrus Total
Expected oestrus (p4 <0.20 ng/ml) 6 (75.0%) 2 (40.0%) 8
Expected non-oestrus (p4 > 0.20 ng/ml) 9 (90.0%) 1 (10.0% 10
Total 15 3 18

Fisher's exact test; p = 0.559

Cutoff at P4 = 0.40 ng/mi Oestrus Non-oestrus Total
Expected oestrus (p4 < 0.40 ng/ml) 13 (86.7%) 2 (13.7%) 15
Expected non-oestrus (p4 > 0.40 ng/ml) 2 (66.7%) 1 (33.3%) 3
Total 15 3 18

Fisher's exact test; p = 0.442

Cutoff at P4 = 1.00 ng/mi Oestrus Non-oestrus Total
Expected oestrus (p4 <1.00 ng/ml) 14 (87.5%) 2 (12.5%) 16
Expected non-oestrus (p4 > 1.00 ng/ml) 1 (50.0%) 1 (50.0%) 2
Total 15 3 18

Fisher's exact test, p = 0.314

AN 2 LEAYIEAUAMNFDARFEITErINNTITuda nnsdanauaznsifudalasainnisal
MnsrsuaNNdnduraaas luulusaanalsuludsy feisinancinieadf (Kappa statistics)
TasianAadnssduanudnduzesanslaulusamnalsudl 020, 0.40 uaz 1.00 wlundu
FDNNRANT

Kappa? Classification of agreement
Cutoff at P4 = 0.20 ng/ml -0.138 (-0.968; 0.692) Slight agreement
Cutoff at P4 = 0.40 ng/ml 0.200 (-0.351; 0.751) Fair agreement
Cutoff at P4 = 1.00 ng/ml 0.308 (-0.301; 0.916) Fair agreement

®The numerical values inside the parentheses indicate the 95% confidence interval
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Intramural fungal granuloma at colon in
a dog. case report

Thanongsak Mamom?

' Department of Pathology, Faculty of Veterinary Medicine, Mahanakorn University of Technology,
Bangkok, Thailand,10530

Abstract
A large mass at colon was surgically removed from a 3-year-old male Thai-Bangkaew dog with a
history of chronic diarrhea. Macroscopically, the mass entrapped colon without involvement of mucosal
surface. Histopathologic examination revealed multifocal granulomatous inflammation with tremendous
branched non-septate fungal hyphae which were confirmed by Grocott’'s and PAS staining. The clinical

data and pathological diagnosis were discussed.

Keyword : granuloma fungal colon dog histopathology
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Determination of nitrofurans in animal feeds
by LC/MS lon Trap.

Wittaya Sungthong!’, Piromporn Tuantumkaew?!, Suttiporn Piriyayon®,
Wilawan Kotesompat® and Sriumporn Ardsri'

Abstract

Nitrofurans in animal feeds has been prohibited according to the Thai Feed Quality Control
Regulation BE. 2525 because they are carcinogenic substances. The determination and confirmation of
nitrofurans was analyzed by liquid chromatography with ion trap mass spectrometry. The extraction liquid
was acetronitril-water (1 4, v/v) by using shaker. The sample extracts were purified by solid phase
extraction-Cm. This proposed method is simple and reproducible with a low detection limit and
successfully separates the nitrofurans from the sample matrix which is normally influence in feed
analysis. An average recoveries of nitrofuran spiked into the feed at levels of 5,10,20,50,100 and
200 pg/kg were 40.5-78.9% and the coefficients of variation were 6.13-14.22%. The limit of
detection were 1.55 and 1.42ug/kg,in furazolidone and furaltadone respectively. These result indicated

that the method is suitable as preliminary validation for analysis.

Keyword : nitrofurans, LC/ MS lon Trap, solid phase extraction-C18

"Feed Quality Control Laboratory Division, Bureau of Quality Control of Livestock products. Department of

Livestock Development Tivanon Road, Bangkadee Muang, Pathumthani, 12000, Thailand
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Electron Microscopic Studies on

Brachial Glands of the Slow Loris
Kazumi Taniguchi®, Piboon Yutisri?, Luxsana Prasittichai®,
Suppaluk Kaewkwan?, Waradee Buddhakosai?,
Doungjit Kanungpean?, Jitra Sanisuriwong?,
Chatmongkol Pracharoenwanich®, Anuwat Wattananorrasate?,
Pongsiwa Sotthibandhu!?, Jun Saito', Kazuki Yoshioka®

and Ken-ichiro Mutoh?’

" Laboratory of Veterinary Anatomy, School of Veterinary Medicine, Kitasato University, Towada 034-8628, Japan,
2 Faculty of Veterinary Medicine, Mahanakorn University of Technology, Bangkok 10530

¥ Khao Pratubchang Wildlife Breeding Center, Ratchaburi 70150

*) Safari World, Bangkok 10510 Thailand

Introduction

Slow lorises possess venom glands in the subcutaneous regions medial to the elbow joints. When
attacked, they lick the secretory products of the glands to mix with saliva and deliver them when biting
predators. We reported this gland was composed of two histologically different types of glands (the
second congress of Asian Association of Veterinary Anatomists in Bangkok, Sep 2007). In the present

study, we aim to elucidate the cytological features of these two types of glands.

Keyword : apocrine, brachial gland, eccrine, transmission electron microscopy, venom

Materials and Methods

Three male slow lorises, dead from pneumonia, found in Khao Pratubchang Wildlife Breeding Center,
and one male slow loris, died of malnutrition, from Safari World, Bangkok, were examined using
a transmission electron microscopy.

Results

The glands were a blend of two different types. One of them was provided with apocrine protrusions
on the luminal surface, while the other with electron lucent vacuoles and electron dense granules in the
apical cytoplasm. Some cells had rows of regularly arranged smooth endoplasmic reticulum. Both types of
glands were densely surrounded by myoepithelial cells. Adjacent to them, a large number of nerve fibers
were observed.

Discussion

While similar to sweat glands, the venom glands do not exactly show the apocrine or eccrine

characteristics; they might have their origin in sweat glands, then evolved into a specialized venomous

gland.
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